


(SUPPLEMENT TO “ENGINEERING,” JULY 21, 1882.] 


ENGINEERING: 


An Illustrated Weekly Journal. 


Epitep By W. H. Maw anp J. DREDGE. 


London: | 
OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, W.C. 
1882. 


























[Januagy 6, 1882, Vou, XXXIIL] 






ENGINEERING. 


—_——_—__q—_—————_— 








THE ORISSA COAST CANAL. 

AN important engineering work has recently re- 
ceived the sanction of the Secretary of State for India, 
anda start has been made during the present working 
season, the land having been acquired and the earth- 
work commenced; the work in question is the 
Orissa Coast Canal, designed to connect the River 
Hooghly with the existing canal system of Orissa. 
The constructed Hidgellee Tidal Canal starts from 
the River Hooghly at Geowkhally, a place situated 
at the junction of the Roopnarain river with the 
Hooghly, the site of the celebrated James and Mary 
Shoal some forty odd miles below Calcutta, and 
connects the former river with the Russulpore, The 





proposed canal is intended to continue the naviga- | 
tion southward from the Russulpore river along} 
the coast, past Balasore, to the head of the) 
Mattai, a tidal river falling into the River Brab- | 
minee near its mouth. From this point the con-) 
nexion with the Mahawaddy, False Point Cuttack, 
and the backwaters and creeks in the Poree district 
will be made by means of canals already constructed 
as part of the Orissa scheme or by new works to be 
constructed from local or provincial funds, Unin- 
terrupted water communication will thus be main- | 
tained between Calcutta and Cuttack, the perils of | 
the Bay of Bengal, which restrict the navigation of 
country sloops to the period of the cold weather 
months from November to February, will be 
avoided, and the expert and import of the province 
of Orissa will find a free and uninterrupted 
hannel at all seasons of the year. It is expected 
that eventually the canal may be carried at a 
moderate cost to the Chilka Lake, which is already 
in water communication with Ganjam. At present 
a great portion of the exports and imports of the 
Cuttack district, and almost the whole of those of 
the Balasore district, find their way to and from 
Calcutta rid the ports of Balasore, Chandbally, and 
False Point, being carried in the steamers of 
Calcutta firms or by the country sloops of native 
traders. Owing, however, to the lack of competi- 
tion chiefly due to the increasing silting of the 
entrances to the Orissa ports preventing any but a 
certain class of steamers from running up the rivers, 
the steamer and boat owners are enabled to charge 
such comparatively exorbitant rates that export is, 
so to speak, paralysed, and the benefit which the 
Orissa system of canals has conferred on the pro- 
vince by stimulating the production of rice, is to a 
considerable extent neutralised. ‘The rates of car- 
riage between Calcutta and Cuttack by the existing 
ines of communication, are as follows: 1. By sea 
to False Point, and by river and canal the remain- 
ing distance, 270 miles entirely by water, 25 rupees 
per ton, or about the same as from Calcutta to 
London. 2. By the Midnapore Canal, starting 
from QOolobariah, twenty miles below Calcutta, to 
Midnapore, and from thence to Cuttack by the 
Cuttack Trunk Road by water 73 miles, by land 
185 miles, 30 rupees perton. 3. From Calcutta to 
Chandbally by steamer, and on by boat to Cuttack, 
19.5 rupees per ton. When the coast canal is com- 
pleted, it is estimated, even at the high tollage rates | 
ruling on the Bengal canals, the rate for carriage for 
the distance of 270 miles, will be 7.5 rupees per ton, 
or from one-thirdto one-fourth of the existing rates. 
Chandbally is the best port of Orissa, and the one to 
which the maximum trade of the province gravi- 
tates, and when proper roads connecting it with the 
interior are constructed, and complete inland com- 
munication between the Muttai and the Chilka 
Lake completed, the foreign trade of Orissa, and its 
trade with the Presidency, may be expected to 








largely increase. Whatever may be the improve- 
ments possible to the ports of Orissa, the need of a 
coast canal to distribute the traffic remains the 
game. The proposed canal is the result of a 
failure, after the most careful investigation, to pro- 
duce a scheme for the connexion of the constructed 
portion of the high-level canals in Midnapore and 
Orissa. From Midnapore, at which place the Mid- 
napore Canal takes off from the Cassye river, to 
Bhuddruck, the terminus of the constructed portion 


of the High Level Canal in Cuttack, there is break of | 


134 miles, and as the proposed connexion must 


cross all the drainage of the hilly country forming | 


the western boundary of Balasore, comprising two 
large rivers needing weirs and numberless hill tor- 
rents, it is needless to point out the cost of con- 
structing a high-level line along such a line of 
country. The lowest estimate was found to work 
out considerably over 100,000 rupees per mile (say, 


10,0002. for comparison), exclusive of the cost of | 


distributary channels for irrigation, and as Colonel 
Haigh, late chief engineer of irrigation, Bengal, per- 
tinently remarked, however desirable for the pro- 


vince of Orissa, the completion of a high-level | 


communication between Cuttack and the Hooghly 
might be deemed, with the certainty that the maxi- 
mum traffic to be expected could never pay the 
interest on construction, and that the irrigation re- 
ceipts taken at the utmost anticipation, would barely 


equal the cost of construction of distributaries, the | 


idea of the High Level Canal must with regret be pro- 
nounced financially impracticable. 
connexion being abandoned, the present and only 
possible alternative of a low level canal has been 
adopted. Starting as before mentioned from nearly 
opposite the terminus of the Hidgellee Tidal Canal in 
the Russulpore river, the canal runs parallel to and 
some few miles from the coast through the rich rice 
fields of Hidgellee, a wonderfully embanked district, 
thoroughly drained and protected by engineering 
skill, to the Subanrekha river, a distance of 30 
miles. After locking into and out of the Sub- 
anrekha the canal continues to the Paunchpara 
distant 17 miles, a deep but narrow tidal river 
where again locks on either bank are necessitated. 
From the Paunchpara a short range of seven miles 
takes it to the Burabullong river, the river on which 
the town of Balasore, an old Dutch and English 
settlement, is situated. The word Burabullong is 
said by Dr. Hunter in his Gazetteer to mean literally 
the ‘‘old twister,” and the term is well applied if 
such is its meaning, for the river from the town of 
Balasore manages to twist a serpentine course to 
the sea of nearly 14 miles over a distance which 
measured in astraight would scarcely be seven miles, 
So bad are its shoals and its bar that a steamer 
drawing barely 7 ft. of water is constantly obliged 
to anchor and ‘lose a tide when half way up it. 
After locking into and out of the Burabullong the 
canal continues without a break to its terminus on 
the Muttai river, a fine range of 37 miles. The 
total length is thus 91 miles with eight locks into the 
aforementioned tidal rivets. As will be seen by an 
inspection of the map on page 4, or bya reference to 
Dr. Hunter’s Gazetteer of Bengal (under ‘ Orissa”) 
the district of Balasore, through which the greater 
portion of the canal runs, is a long narrow strip of 
country bounded by the hills of Moharbhunj and 
Neelghai on the west and the sea on the east, and of a 
width varying from 9 to 34 miles. The natural 
features are strongly marked. At the foot of the 
hills, for a few miles, is a rapidly sloping tract of 
rocky undulating jungly land but little cultivated ; 
next comes a wide strip of rice land, tke cultivation 





The high-level | 


of which crop occupies almost the whole extent of 
the arable land of the district, and finally between 
the rice land and the sea comes what is kuown as 
the Salt Tract, wide-spreading prairies of grass 
bordered with jungle, and intersected by muddy tidal 
nuilahs, on which the manufacture of salt goes on, 
and on which antelope, wild hog, and tiger make 
their homes. It is through the two latter zones 
alternately that the canal runs, seldom more than 
five miles from the sea, and in places much closer ; 
the inhospitable salt tract is almost entirely avoided 
and the line taken through the rice fields, adjacent 
to which an inner line of populous agricultural 
| villages runs almost continuously. A singular 
| feature of this part of Bengal is the range of sand- 
| hills extending almost all along the coast, with, in 
certain parts, a parallel line of earlier deposit or 
formation some miles inland. This coast line of 
sand-hills, varying from 15 ft. to 40 ft. in height, 
pierced only by the rivers, forms a natural barrier 
both to the free exit of the inundation water, 
caused by the spills of the larger rivers pouring 
down from above, and also to the entrance of 
cyclone tidal waves. ‘The inundation water is 
dammed up to a height of 5ft. or 6ft, in extreme 
floods (occurring on the average once in ten years), 
until it can flow off through the river openings, and 
the storm wave in cyclones is compelled to travel 
up the rivers before it can pour over the low country. 
It is proposed to pass all the drainage water, 
brought down by the various streams intercepted, 
across the line of canal by inlet and outlet sluices, 
| with a low velocity at ordinary times of scarcely more 
| than 2ft. a second, in extreme cases of not more 
than 5 ft. per second. The inundation water will be 
| passed across the canal by flood escapes or revetted 
gaps in the canal embankments of sufficient width 
| to give the required discharge with a velocity in no 
‘ease more than 3ft. per second. The weighty 
objections that obtain with respect to carrying a 
heavy line of bank across the drainages of a country 
are in this case greatly modified, if not entirely dis- 
posed of, by the fact that the existing line of sand- 
hills running parallel to the coast and below the 
canal already obstructs the free exit of the inunda- 
tion water, and consequently no new obstruction is 
caused by the canal banks; moreover, owing to the 
comparative flatness of the ‘‘rice” and ‘‘salt” zonesand 
existence of the sand-hills, the velocity of the inunda- 
tion water coming from above is considerably checked 
before it arrives in the neighbourhood of the canal, 
and no increased velocity is to be feared after the 
construction of the canal ; the waters are impounded, 
as before mentioned, until the rivers can pass them 
off. Should it be necessary subsequently to increase 
the flood escape provision, a simple cutting away of 
the banks will meet the contingency at a nominal 
cost. The experiment of passing a large volume of 
water in this manner across a line of navigable 
canal is new as far as Bengal is concerned, but it 
has been in vogue for some years in certain portions 
of the Grand Trunk Road to Orissa, and the floods 
being of short duration the interruption to traflic is 
unimportant. ‘lhe crews of boats navigating the 
canal during extreme floods will have to be boated 
across the gaps and resume their towing on the 
other side, if the water is too deep to wade, but 
this interruption will be at the worst but of short 
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duration, and time to natives, especially to the 
boating class, is a very much less valued commodity 
than in European countries, The canal throughout 
will have an average base of 50 ft. with slopes to 
water level of 1.5 to 1, and above this of 2 to ]. 
The towpath will be 3 ft. above ordinary water level, 
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and a width of 6 ft. has been deemed sufficient ; when 
extreme floods occur, the towpath will be liable to 
submergence, but the crest of canal banks being 3 ft. 
above maximum inundation will atall times beavailable 
for towing. The bed level has been fixed with regard 
to the average spring tides of the rivers in the cold 
season, November to January, when the rise of 
tides is least, and the minimum depth of water has 
been taken at 7 ft., which depth will leave a margin 
of about a foot over the largest boats navigating the 
canal, This depth, however, will only occur during 
eight or ten days in the year at the period of lowest 
tides. During the rainy season, June to November, 
the canal will be fed by the country water, the 
inlet and outlet sluices being provided with screw 
shutter gear and self-acting shutters as may be 
necessitated in each case. For the remainder of the 
year the supply for the various ranges will be 
obtained from the rivers crossed, but to minimise 
the quantity of silt taken into the canal during the 
process of feeding from spring tides (the clearance 
of which forms such a terrible annual charge against 
the revenue of the canals fed from the heavily silt- 
charged waters of the Delta rivers), the required supply 
will be taken, not as has hitherto been the custom 
through the open lock gates, but through separate 
head sluices with high sills of a ventage designed to 
give the required supply from the top of the tide only, 
thus avoiding the denser and more heavily charged 
lower layers. It is contidently anticipated that by 
means of these sluices, and the excavating of the 
first two miles of canal to a lower bed level to form 
a silt trap, the difficulties of the silt question will be 
very much reduced. It may not seem such a 
very great matter to English engineers on canals 
having a heavy traffic to dredge 50,000 cubic yards 
of silt per mile annually, but with a young canal 
struggling upwards, such an impost is crushing on 
the light traffic receipts. The masonry works will 
be throughout of bricks, the only material available, 
the sills and quoins of artificial stone, manufac- 
ture, in situ, on Coignet’s system; the stone sills 
and copings made on this patent for the 
Hidgellee ‘Tidal Canal having stood the test of ten 
years’ exposure very well. The locks will be 
of the same type as those of the latter canal, sub- 
stantial structures 150 ft. inlength by 20 ft. breadthat 
invert springing, with gates of teak timber in copper 
sheeting, iron gates having been found to deteriorate 
at an alarming rate in the salt airand water. They 
will be advanced well to the river, not more than 
150 ft. being left if possible for lock entrances, long 
entrances having been found most troublesome to 
keep clear, and besides providing the entrances 
with dwarf retaining walls on either side, above 
the walls will be given grooved stanchions and 
planking, to retain the silt deposited on the 
slopes between tides and enable it to be removed 
without hindrance to the traffic. With occasional 
flushing from the lock-emptying culverts, it is 
anticipated there will scarcely be need of the usual 
small scraper steam dredgers to keep a clear entrance. 
Instead of the filling culverts discharging under 
the upper sill through two or more large apertures, 
the sluice tunnels will run in the thickness of the 
walls on either side the whole length of the lock, 
and the feed will be taken through a number of 
small apertures; this system, besides being less 
trying to the locks, is much safer for the heavily 
laden country craft, which often are loaded to 
barely Gin. of freeboard. The lock gates being 
only single, strut gates are provided to shut 
out the river water, when at certain seasons it will 
rise above the canal water level for a short interval 
of the tide. The canal wing walls instead of, as 
usual, being at an angle of 90 deg. to the axis of the 
lock, will be placed at an angle of 45 deg., as by the 
former arrangement all control is lost over the boat 
by the slackening of the tow rope at the very time 
when it is most required, viz., when it is entering the 
lock ; the copings of the lock chamber will be in all 
cases | ft. above highest recorded tide level, but the 
upper gates and fore bay coping will be raised above 
cyclone wave level. The lock chamber walls will be 
faced with clinker bricks in alternate courses, this 
facing standing wear and exposure very well. 

The objections that have been made to the canal 
on engineering grounds are mainly based under the 
three following heads: 1, it is said that great per- 
colation may be expected during construction ; 2, 
that passing a heavy body of inundation water 
across the canal will, besides washing in the banks, 
bring large quantities of silt into the channel from 
the country over which the floods pass ; 3, that the 
canal being so near the coast and running through 
the tract swept by cyclones, great damage to it may 





be expected on the occurrence of one of these 
periodical visitations. Now, to the first of these 
objections it may be stated that the soil of the 
country through which the major portion of the 
canal passesis a stiff clay, in which pits and tanks have 
been excavated to a depth of 10 ft. and 12 ft. (or to 
almost the maximum depth of the canal excavation), 
without water percolating at all; or if any percola- 
tion has taken place, of no extent likely to prove of 
hindrance to the work ; moreover the bed level of canal 
being well above low tide level, a good outfall will be 
obtained through the temporary self-acting sluices 
into the rivers and creeks intersected by the line, for 
any water that may come into the excavation. In the 
portions exposed to heavy inundation, it is antici- 
pated that there will be no difficulty in completing 
the excavation during one working season, or at all 
events in carrying up the banks sufficiently high to 
shut out the flood water from the work. To the 
second objection, it may be stated that the banks 
being of suflicient section, and well turfed, they will 
bein no danger of being swept away or damaged by 
the low velocity of the inundation water, and at the 
assailable points, the flood escape openings, pro- 
vision is made for proper revetment, ‘Tank banks, 
existing near the line of canal, have sustained no 
damage. As regards the deposit of silt from the 
flood waters, it must be remembered that owing to 
the natural formation of the ground, the floods, 
after leaving the hills in passing over the interven- 
ing flatter slope will deposit much of the silt they 
may have originally contained, and that this is actu- 
ally the case has been proved by experiments made 
on inundation water taken near the line of canal, 
which has been found to contain but a small per- 
centage of silt; the aforesaid tanks, moreover, 
existing near the line of canal, show no signs of 
any abnormal silting. The objections under Head 2 
muy therefore be considered satisfactorily disposed 
of. To the third objection: The cyclone storm 
wave, when it occurs, will in all probability come 
subsequently to, or simultaneously with, inundation 
caused by excessive rainfall, and the height of the 
wave will of necessity be checked by the water 
already standing over the country at those portions 
of the line exposed most to injury. Its probable 
effect along the line of canal will therefore be merely 
to raise the inundation water 2ft. or 3 ft. higher 
than usual. ‘The case of a low level canal and a 
high level one exposed to such a trial are widely 
different, with respect to the damage to be antici- 
pated. In 1874 the storm wave having swept over 
the lock gates of the Hidgellee Tidal Canal, and 
submerged the coping to a depth of 3 ft., traversed 
the canal from end to end. The whole damage 
done was repaired at a cost of about 300 rupees ; 
whereas by the same storm, the Midnapore High 
Level Cana] was breached in many places, and 
some twelve miles of the largest distributing channel 
were so to speak obliterated. It appears therefore 
that the above objections are fairly met. The 
canal runs through a fertile and fairly populous 
country for most of its length, and no difficulty is 
anticipated in obtaining labour. The period of four 
years is estimated for its completion, and the cost is 
estimated as follows: 


Rupees. 
Preliminary expenses ... 10,000 
Land “ one 107,906 
Regulators on oe 44,810 
River and torrent works 189,787 
Navigation works ; 876,746 
Buildings am 39,250 
Earthwork ose 1,402,611 





2,671,110 
667,778 
106,854 


Total rupees 
Establishment at 25 per cert. 
Tools and plant at 7 per cent. 
Total direct charges 3,445,742 
Indirect Charges : 


Capitalisation of abatement of land 

revenue was F eee ¥ 23,000 
Provision for pension at 20 per cent. 

on establishment ete = 133,535 








Grand total rapees 3,602,277 


‘lhe mileage rate for works alone comes to 
28,799 rupees, and for the total, exclusive of indirect 
charges 37,150 rupees, ‘The maintenance charges 
for which the constructed Hidgellee Tidal Canal 
affords the fullest data are estimated as follows : 


Maintenance of 93 miles of canal at Rupees. 
600 rupees per mile (river crossings 
included in mileage) ... jan i 55,800 
Interest at 44 per cent. on capital of 
5,445,742 rupees as «» 155,058 


Total ... 210,858 





The anticipated returns of the canal have been 
based on an estimate of the existing traflic to and 
from Calcutta in goods and passengers, it being 
confidently anticipated that almost all the latter, 
mainly pilgrims to Jaggernath at Pooree, from the 
eastern districts of Bengal, who at present suffer 
extreme discomforts on the steamers owing to their 
caste rules preventing them taking cooked food 
while on board, will adopt the canal route in pre- 
ference to going by sea. No credit has been taken 
for the timber trade sure to spring up on the com- 
pletion of the canal between Calcutta and the fine 
Sal forests of Moharbhunje as yet scarcely touched, 
nor for the increased traflic certain to arrive from the 
stimulating effects of opening up the various tidal 
creeks and estuaries in Orissa and the existence of a 
good line of communication to the metropolis avail- 
able at all seasons of the year. What are the effects of 
such improved communication can best be judged 
by an extract from a report of Mr. H. J. Harrison, 
lately collector of Midnapore, and now secretary to 
the Board of Revenue, Fort William ; he writes: 
‘* The Midnapore Canal has permanently cheapened 
saltin the bazaar by 15'per cent. ; it has undoubtedly 
added to the value of rice, though owing to the 
fluctuations in this grain it is difficult to give the 
precise amount. It has added greatly to the value 
of jungle produce and timber; and in short I am 
collecting evidence which tends to show that it has 
raised the value of landed property within the area 
tapped by it to the extent of 25 to 200 per cent. 
It is certain that the land opened up by the canal is 
improving so rapidly in value that it sells for 26 to 
35 times the profit. Orissa is temporarily settled, 
and the facilities of trade which the canal must 
infallibly bring to at least some part of the country 
will tell upon the next assessment of land revenue.” 
It is further anticipated that on the completion of 
the canal salt will be delivered at the same cost as 
the very inferior article locally manufactured, and 
it will drive the latter out of the market to the 
benefit mutually of producersand consumers. Esti 
mating merely on existing figures, the traffic receipts 
to be realised are taken as follows : 


Rupees. 
Goods 184,179 
Passengers 76,135 


Total 260,314 

or more than sufficient to pay the working expenscs 
and interest on cost of construction, In all respects, 
therefore, the scheme appears sound, and the 
Lieutenant-Governor of Bengal, Sir Ashley Eden, in 
giving it the full weight of his approval, has only 
shown one more proof of his capacity and good sense 
and of his untiring efforts to benefit by all means in 
his power the magnificent province entrusted to his 
charge. The special report on the financial prospects 
of the scheme based on an analysis of the existing 
traffic, and the entire working out of the engineer- 
ing details have been the work of Mr. J. C. 
Vertannes, now superintending engineer, but 
formerly executive engineer in charge of the inves- 
tigation for the High and Low Level Canal projects. 
Mr. Vertannes was the designer and constructor of 
the Hidgellee Tidal Canal, and his lengthened and 
varied experience on the coast, and the good work 
he has turned out under generally similar conditions, 
but under much greater difficulties as regards founda- 
tions, should afford the Government of Bengal ample 
grounds for confidence in his proposals. Mr. H. 
C. Levinge, chief engineer of irrigation works 
Bengal, with whose name the magnificent Sone 
Canal works are associated, successor to Colonel 
Haig, R.E., in the Public Works Secretariat, is the 
professional adviser of the Government, and it is to 
be hoped he may be gratified by seeing another of 
the many important schemes over which he has had 
control brought to a satisfactory conclusion. His 
predecessor, Colonel Haig, was untiring in pressing 
on the attention of the Government the desirability 
of the present scheme. 

The whole of the work will be carried out by 
local labour under departmental agency on the 
petty contract system, this mode of working when 
the great percentage of a work involves no skilled 
labour, being found the most satisfactory as well as 
the most expeditious. The local departmental! 
officers have a better acquaintance with and control 
over the resources and labour of a district in which 
they are already carrying out works than a newly 
organised staff of strangers can easily acquire ; 
moreover, most important point of all, the profits 
on the work remain in the district tothe benefit of 





the working classes and smaller landowners an: 
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traders, instead of passing through a middle man, 
and being swept away to the Presidency towns, to 
be subsequently remitted to England 








THE ELECTRICAL TRANSMISSION OF 
POWER. 
(Concluded from page 619, vol. xxrxii.) 

Ix the transmission of energy by electricity we 
have to consider not only the generator, but also 
the instruments and various machines that may be 
placed in circuit. There may, at a given moment, 
be many of these, and at another only a few ; so 
that the total energy required to meet these dif- 
ferent cases is a very variable quantity. The whole 
energy, we know, is represented by the product of 
the electromotive force and the current (=E I). 
Hence we have two ways of varying this product, 
viz., by varying both factors simultaneously or each 
of them separately. The latter, however, is alone 
eligible on account of its simplicity. If we wish to 
keep I constant, we must arrange the receiving 
instruments in series ; then as every change in the 
number of machines in circuit produces a corre- 
sponding change in the current, it will be further 
necessary to be able to vary the potential of the 
generator accordingly, i., we must be provided 
with some kind of a potential regulator. 

If we prefer to keep E constant, we must connect 
the receiving machines as we would the cells of a 
battery “for quantity.” A moment’s reflection 
will show that even this system will not always 
work without a regulator ; for let the current from 
the generator be sent through a circuit of resistance 


R, then I, = 4 If we now insert a machine of 


resistance R, the whole resistance will be halved so 


) . . 
that I;= a and there would be sufficient surplus 
current to work the second machine. 

But this assumes the internal resistance (r) of 
the generator to be ni/, which is plainly inadmissible. 
We should have I,= 

= 


‘*_ and I.—=_—"_., whence 


+R r+R 


» 
it does not follow that I,=2 I,, nor can we say 
that the second machine will work effectively. 

In both cases a regulator is required which will 
vary the electromotive force E of the generator, 
so that the difference of potential at the terminals 
may be permanently kept at a certain value e, 
notwithstanding the introduction of machines into 
the circuit or their withdrawal from it. This 
implies three conditions: 1, that each apparatus 
shall receive its share of the total energy and work 
independently of the others; 2, that the regulator 
act instantly and automatically; 3, that the regu- 
lator control the generator in such a way that the 
latter will produce just the quantity of electricity 
required for the service of the machines then in 
circuit. It is obvious that the arrangement in series 
is the less favourable to the realisation of these 
three conditions, for the various instruments, when 
thus connected, are much more dependent upon 
one another than when arranged “for quantity.” 
M. Marcel Deprez in the investigation published in 
La Lumiére Electricque, and which are following, 
has examined this somewhat complex question, and 
applied the graphic method to its investigation. He 
has succeeded in this way in explaining several 
curious and imperfectly understood phenomena 
observed in dynamo-machines, and also in showing 
how the above conditions may be carried out in 
practice. We shall proceed to give the principal 
theorems, applying them to any continuous current 
machine, say a Gramme. 

We commence by making two distinct circuits of 
the armature and electro-magnets. Around the 
latter we send a current of known strength. Then 
starting the armature we measure the electromotive 
force corresponding to this speed V,. We next 
vary the current, keeping V, constant, when we 
shall find for each value of I a definite electro- 
motive force E. We draw two lines at right- 
angles for our axes and measure I along X and E 
along Y. We shall obtain in this way a series of 
points which, when connected together, will give a 
curve that quite characterises the machine driven 
at the speed V;. This curve, called the “charac- 
teristic,” depends for its form and properties upon 
the construction of the machine, its dimensions, 
and the relative disposition of its parts. Such a 
curve is shown in Fig. 1 and the following diagrams. 


If now we restore the former connexions and 
drive the armature at the speed V,, the current I 
developed in the armature circulates round the 
inductors thus producing the magnetic field. Let 
O F (Fig. 1) be marked off equal to I, then O G H 








x 


being the “characteristic” of the machine, F G will 
be the corresponding electromotive force. Ohm’s 


law gives I . whence R = * , and applying 


this to Fig. 1, we find that = is the tangent of the 


angle FOG. The resistance of the circuit is thus 
represented by the tangent of an angle. 

If we chose to diminish the resistance, i.¢., the 
angle F O G, the line O G would approach the axis 
of X, and, from the concavity of the curve, we see 
that the electromotive force would increase rapidly 
at first, then slowly, until ultimately it becomes 
constant. The curve then reduces to a straight 
line parallel to the X. 

This phenomenon is explained by the changes 
which take place in the magnetic conduction of the 
inductors. The magnetisation increases rapidly at 
first with the current, and almost imperceptibly as 
the point of saturation is approached. 

On the other hand, if instead of diminishing we 
increased the resistance, the line OG would rise 
towards the axis of Y ; and fora certain position, 
viz. O D, would become tangent to the curve at the 
origin O. The electromotive force would then 
entirely vanish, and the machine cease to work. 
This is the phenomenon of the demagnetisation, 
and Fig. 1 shows that there is a definite resistance, 
viz., the tangent of D O A, for which the inductors 
are completely demagnetised. 

When we have determined the “characteristic” 
for a velocity V,, we can readily draw that corre- 
sponding to any other velocity V,. It will be 
obvious that we have simply to multiply the ordi- 


nates of the first curve by the ratio 7" 


: t 
If we keep the velocity constant, and change the 
number of convolutions of the wire wound round 


Y Fug.2. cw 
} 
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the armature from ¢, to ¢,, we shall obtain the new 
curve by multiplying the ordinates of the first by 


2 


the ratio 2, providing, however, the volume of 


' 
the wire has not been materially changed. 

This graphic method also furnishes a convenient 
way of determining the difference of potential e 
between two points of a circuit of resistance R+r, 
separated by a known resistance r. 

In Fig. 2, take the angle DOX such that tan. 
DOX equals R +7 and COX such that tan. 
COX=R. Then from the figure, we have : 

D A=OA tan. DOA=I (R+r) 
EA=OA tan.CO A=IR. 
Therefore, by substraction, 
DA-—EA=D E= 1(R+1r)—I R=Ir. 

And by Ohm’s law, Ir equals e the difference of 
potential at the two ends of the circuit + through 
which the current I is passing. 

As a particular case, let tan. C O X represent the 
internal resistance of the machine, and let the total 
resistance be variable. Then when the resistance 
equals tan. DO A, DE will be the difference of 
potential e at the terminals of the machine. Let 
D O coincide with C O, then e is nil ; moving away 
from this position of coincidence towards the axis 
of Y,e¢ will gradually increase until it reaches a cer- 








until it again vanishes when D O becomes tangent to 
the curve. 

It may be important to consider the consequences 
of having an initial magnetic field. This may be 
obtained by winding the inductors with two sepa- 
rate circuits. If a current from a battery or a 
second machine be sent through one of the circuits, 
the magnets will be “made” and will give rise to 
the primary magnetic field. Let O’ FC, Fig. 3, be 
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the “characteristic,” obtained as before, i.e., when 
an independent current is sent round the inductors. 
Let O’O represent this current, then O F will be 
the electromotive force, and F will be the starting 
point of the new “characteristic” due to the 
combined action of the independent current and 
that induced in the armature, so that the only 
change occasioned by the initial “field” is the 
transformation of the origin of co-ordinates from 
O' to O. 

If we examine a carefully drawn “charac- 
teristic,” we shall notice that it does not materially 
differ from a straight line until we approach the 
point of saturation of the electro-magnets ; and we 
know, moreover, that by increasing the masses 
of these, the point of saturation may be further 
removed, and the rectilinear portion of the curve 
lengthened out. 

Let O' G, Fig. 4, be the rectilinear characteristic 
ofa machine. On superadding a constant magnetic 
field, produced by a current O' O, the charscteristic 
will, as we have seen, berepresented by the poition 
of O' G beyond the new axis of Y, viz., F G. 
DO X be the angle whose tangent represents the 
internal resistance of the machine, F G and O D 
will, in general, intersect ; and, as the portion of 
the ordinate intercepted by these two lines repre- 
sents the difference of potential e at the terminal 
of the machine, it follows that this difference is a 
very variable quantity. But we have been led to 
conclude that this e must be kept constant in order 
to distribute effectively the electrical energy of the 
generator to a number of machines arranged “ for 
quantity,” and Fig. 4 shows how this may be 
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accomplished. For, by increasing the speed of the 
armature, the line O' G will be displaced towards 
the axis of Y, and, for a certain speed of the arma- 
ture, it will take the direction O' C parallel to O D. 
The difference of potential e will then be always 
equal to C B whatever the resistance C O X of the 
circuit may be. 

We see, therefore, that we must begin by raising 
the speed of the machine to a certain value V. 
Then if E, denote the electromotive force of the 
constant external current used in “ making” the field 
magnets, and E the whole electromotive force 
E—-E, will, since E and E, are represented by 
ordinates, denote the tangent of the angle which 
the rectilinear characteristic makes with X. For 
the required parallelism, this expression should be 
equal to the tangent of the angle denoting the 
internal resistance 7. If it be not, we must find the 
velocity V' such that 





pi E-E._, 
Vv I : 
whence we get 
vin’ VI 
R—-E, 


The strength of the independent current and con- 





tain maximum, after which it will rapidly decrease 











ENGINEERING. [Jan. 6, 1882. 








THE 


ORISSA COAST CANAL, 
(For Description, see Page 1.) 


BENGAL. 








sequent initial magnetic field must be determined 
according to the difference of potential e which 
may be required for the circuit. 

Two stout wires may be fixed to the terminals 
for the convenience of connecting any machine and 
bringing it into circuit. Ifthe earth be used for the 
return, one of these may be dispensed with. 

This concludes that part of the problem of 
electrical distribution which refers to the quantity 
arrangement of the machines. It will be useful to 
notice by way of résumé that the essential condition 
is the constancy of the electromotive force at the 
terminals of the generator, also that the rectilinear 
“ characteristic” shows how this may be attained 
by compelling this “characteristic” to set itself 
parallel to a given line. and finally, that the speed 
necessary for this parallelism can be deduced from 
a simple formula. 

We now come to the second part of the problem 
of electrical distribution, that in which the receiving 
machines are arranged in series. As previously 
stated, this implies as a necessary condition the 
constancy of the current I. We shall first show 
that it is possible to attain this constancy, and then 
how it may be maintained. 

Let I, be the whole current induced in the arma- 
ture, I, the current (derived from I,) which circu- 
lates round the field magnets, I, the useful current, 
and therefore also the quantity which we have to 
keep constant. Let 7, be the resistance of the wire 
wound round the ring, and rg that of the field 
magnets, and zx (a variable) that of the useful circuit. 
Lastly let E be the electromotive force and e the 
difference of potential at the terminals. NowI,= 
I,+I,. At the points of derivation, we also 


e Cc é é 
haveI,= — and I-= —. Hence,I, =>— + —. 

V9 Zz V2 Zz 
But we also know that I, is equal to the total 


electromotive force divided by the whole resistance, 
that is, 


j= E - 
" 
P+ 
al 
r2 x 
Hence 
= E 
Ta Ti+ a 
Pe 
% & 


By an easy reduction we get 
E _(r,+9.) +r r, 
e : z 


vr, 








> | Re 
AOE SA 

> eS 

= = Mewar 

SX 

NOTE ~ 
Completed Canals ou ro > 

ut Construcion ooo 


Metalled Roads 
Faur Weather Road. 
Dustruct Boundarves ~ 


moog Pigg 


" ida) 
J 


or, noticing that 


parallel to the axis of X. Make O A equal to 
and draw the ordinate A B, producing it to meet 

2 2 x CB in B, and join B to the origin. This line BO 
Now let OE F, Fig. 5, be the “ characteristic” of thus obtained intersects the “characteristic” at FE. 
the machine ; draw C B from its equation, viz., y= 


fnand * 
LS =I, we get E PM htt Meal dhs Mei | 
: 
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mark off O A equal tor, draw from which point let fall EI, and join OG. From 
the ordinate A B andthe lines O Band EI. Take | the previous demonstration we know that HI is 
OJ equal to r,, and draw J K parallel to the axis ©4¥al to the current [, ; and all that now remains 
of X, and join G to the origin O. We shall now 8 to show that HI is constant. 
show that the current Ix is represented by H I. From similar triangles, we have ; 
From similar triangles we have OT_HI_EI_OE_OI 
EI_AB_y_(r,+r) +r, 7, OA AG AB OB OM 
Ol AO #e#  « 


(r,-} 7, )z+r, 7.3 


_E 
le. Sut 

Also from the construction we notice that EI is x Ils 
the electromotive force E,and I O the current I,. |. hii oe 8 
Lastly, from the triangle A O G, we have SOE Tas SS : ol 


=A=a constant. 


HI_A G that is, Hor, OM 

vl AO i therefore : 
Therefore Ie ... 

r e | =r, 
Hi=!, 22; te I,=—, " 
siete rs and finally I, =? 7,, which also equals a constant. 
: ; The velocity required for NF to sect itsel/ 
~ 3 1 


Hi=2 . %3=2 =Iz. 
T, Zz < 


parallel to CB may be calculated as follows: The 
' ; . equation to CB being y=(r,+7,) «<+7,7r 3, the 

We have then in the above construction a means | tangent of the angle (B CO) which it makes with 

of graphically representing the important quantity the axis of X is (r, +72) ; that of the first “ charac- 
z teristic” corresponding to velocity V and current I 

If we draw OL tangent to the curve at the), f_ fF, 
origin, producing it to meet the line y=(r,+r,)2 8 T - 
+r,r, (C B), and from the point of intersection 
L draw the perpendicular LM, then OM will be 
resistance for which the inductors will be demag- 
netised. 

In order to see how Iz may be maintained con 
stant, we have only to apply the system of recti-| _ 
linear characteristics to the last problem. Thus in whence I 
Fig. 6 let C B be the line y=(r,+7r,) z+, 7, ; Via: (rit V. 
then, as we found antecedently, there is a certain | E-E, 
speed for which the “ characteristic’ becomes| Now r, being the resistance of the armature 
parallel to CB. Let the armature be driven at| wire, and r, that of field magnets, (r,+7r,) is the 
this particular speed, and let N F be the resulting | total resistance r, since in dynamo-machines these 
“characteristic.” Mark off O J=r,, and draw J K ' two cireuits are usually end to end. 


as previously shown. For parallelism, 


these two expressions must be equal, if they are 

not, we must raise the speed up to a certain value 

V' such that : 

v’ E-E,_ 
ae 


V (r, +7.) 
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The last equation may then be written 
rViI 
Vi=g_ p> 
Oo 
which is identical with that already found for the 
quantity arrangement, 

From this it follows that the speed of the arma- 
ture necessary to tilt up the “characteristic” to 
the required parallelism is exactly the same whe- 
ther the receiving machines be arranged for quan- 
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sooo reer 
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any number of machines all of which are arranged and locks. Latterly, in many instances this has been 


| either for quantity or in series. 


| We may notice, in conclusion, that in the pre- | 
_ceding ingenious methods and contrivances, we have | plete system of electric illumination has been applied, 
|compelled the electric current itself to so adjust | and a glance at the general plan shows how usefully 
the system as to enable us to dispense altogether | these means of lighting could be employed. We 


with a mechanical potential-regulator. 


partially done by electricity. 
The port of Havre was the first to which a com- 


reproduce in Fig. 1, a general plan of that part 


The correctness of the principles involved in the | of Havre which includes the port and harbour, and 
graphic method, has been confirmed only by labora- ' it is necessary to devote a little space to describing 
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tity or in series. In the former case, it will be 
remembered that the armature and electro-magnet 
circuits are separate, and that an independent cur- 
rent of determined strength is required to make 
the “field.” The whole current induced in the 
armature is then available for useful purposes. In 
the second case, the field magnets are excited by a 
current derived from the armature, and we are thus 
left with only the balance for external work. The 
main difference between the two cases lies in the 


connexion or separation of the two circuits, and as | 


this can be effected automatically, it follows that by 
fitting up a generator with a commutator we can 
use it for the distribution of electrical energy to 






















































































tory experiments as yet. It is proposed, however, to; the arrangements, in order to show clearly the 


apply them very shortly on a large scale. 
|results will be of much theoretical and practical 
interest. 








THE ELECTRIC LIGHT AT THE PORT 
OF HAVRE. 


Ix a large number of tidal ports the entrance or 
departure of ships can be effected only twice in 
the twenty-four hours at the time of high water. 
Varying with the season the high tides occur, 
either both when the sun is above the horizon, or 
one during the day and the other at night, or 
both during the night. From this it results that 
during the period of long nights, that is to say, 
especially the period for bad weather, ships are 
often obliged to wait for several days, either for a 
bright night or for the next day tide, either for 
going in or out of port, which causes not only loss 


of time, and delay in commercial operations, but a | 
It is a less evil when the | 


serious loss of money. 
ship is at anchor in port, than when it is outside 
waiting to come in, liable at any time to damage 





| 


from storm which might have been evaded if the | 


ship could have entered harbour at once. 


OF | 


course many ports do not present difficulties that | 


render it dangerous or impossible for vessels to 
enter or leave on the night tides. 
however, it is true that with ships, especially large 
steamers, the handling of which requires great 
caution, the responsibility of captains is very great, 
‘and a mistake easily made in the darkness may 
result disastrously. For a long while the chambers 
of commerce and the directors of ports and 
harbours have been occupied with the efficient 
lighting of entrances, a necessary complement to 
| lighthouses and port and signal lights, This is 
/almost impracticable with gas, which has too small 
'a range to illuminate properly even the entrance 





In all cases, | 





The | services rendered by the electric installation, 


services that will doubtless be extended there 
before long. The port of Havre consists, as will be 
seen, of an entrance channel giving access to the 
outer port, This channel is 90 yards wide, and is 
formed of two masonry jetties. The north jetty, 
1482 ft. long from the shore to the end, has a 
projection of 360 ft. on the ground enclosing the 
principal part. The projecting part exposed to the 
sea on two sides is constructed entirely in masonry. 
Beyond that on the one side two breakwaters are 
formed, consisting of a chamber on an inclined 
plane terminating on the side of the channel by a 
sill on which is raised a grid that allows the waves 
to enter the chamber, and there break their force 
The southern jetty, which was 787 ft. long, is to-day 
partly destroyed, there only remaining a length of 
about 160 ft. The outer port has an area of 273 
acres, with a development of 5457 ft. of quays, of 
which only 2276 ft. are made use of for business pur- 
poses, representing 686,000 sq. ft. of quay area, on 
which are distributed seventeen cranes for loading 
and unloading merchandise. This port is quite dry at 
low water ; it gives access to eight floating basins, 
entered by locks, and there are four dry docks. The 
eight basins are respectively known as le Roi, la 
Barre, la Floride, l’Eure, la Citadelle, le Commerce, 
le Vauban, and le Dock. ‘These have a total area 
of 131 acres, and a development of 29,356 ft. of 
quayage, of which 26,338 ft. are utilised, giving an 
area of nearly 13,000,000 square feet available for 
storing goods, and other purposes. The oldest of 
the basins is that called le Roi, which prior to 1820— 
an epoch at which the population of Havre was only 
20,000—constituted almost the entire port. At this 
time the Commerce and the Barre basins were 
opened for navigation; the Vauban dates from 
1841. But the commercial development of the port 
of Havre dates really from 1844, when the old 
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fortified enceinte was destroyed. 
the largest of all of them, was opened in 1855, but 
was not completely finished till 1875. ‘The Dock 
basin dates from 1859; the Citadelle, excavated on 
the site of the old fortress, was opened on the 5th 
December, 1871. 

This explanation appears necessary in order to 
show how, with such a multiplicity of basins and 
locks, connected with one another, the movement 
of ships would be impossible after dark except with 
the assistance of some powerful electric light. A 
short time after the invention of the Jablochkoff 
candle the Havre Chamber of Commerce resolved 
upon ascertaining its value for lighting the harbour 
by a series of experimental trials. ‘Those concerned 
in the commerce and navigation of the port could 
not but regard with much interest so important a 
project. ‘The lighting of the locks and quays, 
besides facilitating the entries of vessels, and pre- 
venting them from the necessity of an occasionally 
prolonged stay outside the harbour, simplified and 
shortened the work, always long and costly, of 
loading and unloading. 
on ships according to the time } 
harbour, and it is evident that the electric light, by 
reducing this period of detention, not ouly enables ¢ 
saving to be effected in the quayage charges, but 
also enables the ship to make better time between 
her stations. For these reasons the idea of efliciently 
lighting up the port was warmly taken up by the 
population and the press of Havre, the more espe- 
cially since it appeared to afford a means of out- 
stripping the rival port of Rouen, between which 
and Havre much emulation and no little jealousy 
exists. The conditions for a first trial were discussed 
and arranged between the engineers of the port of 
Havre and the Société Générale d'Electricité. It 
was decided that the experiment should last for at 
least three months, and that the installation should 
comprise twelve Jablochkoff lamps placed along the 
south side of the lock, on the quay of the outer 
port, and on the north side of the lock for the Trans- 
atlantic ships. The contract concluded was on ths 
following basis, which we refer to on account of 
its retrospective interest, because since this time, 
though so recent, the cost of electricity has been 
largely diminished. ‘The Administration des Ponts 


i) 








et Chaussées was to furnish the motive power 
required, the maintenance and sur ! of t 

lights, the carbons and the oils L} rection and 
removal of machines, the establishment and removal 


of circuits, excavation and restoring the ground, 
also, were undertaken by the Administration 
travelling and other expenses of the engineers and 
mechanics of the Socicté Générale d’Electri 
paid, as well as wages of one franc per hour in the 
day, and 1.50 francs per hour at night, for the 


workmen employed by the society. Moreover, 
the Administration paid a charge of ten francs 
per day for the electric material, and a charge 
of .75 franc per candle burnt, the cost of packing 
and transport not being includ din this sum. It 
was under these conditions that the trial installa- 
tion was made, It was so siicct ful t] it it was 
stopped only on May 10, 1879, after more than six 


months’ working, and when the credit placed at the 
disposal of the Admit istration des Ponts et Chaussées 
for this purpose was exhausted Immediately after- 
wards negotiations were entered into for the 

lation of a permanentsystem embracing the ent 
outer port, and locks leading into the basin. ‘Thess 
negotiations lasted over a year, and end by ¢ 
agreement to hold good for ten years, d 
time the Compagnie Générale d Electr 
itself to instal and maintain the materia 
to supply thirty-two lights each of a minimum 
intensity of sixty Carcels, at a fixed price per hour 
and per light, the State b coming the proprictors of 
the material at the end of the contract. ‘The port 
was to be lighted no more than three hours at a 
time, and only during the night tides, We may 
pass over the greater number of suses In this 
having no general interest. The 














necessary 








convention as 


Chamber of Commerce voted an annual sum of 
10,000 franes (400/.) as a sulivention and part pay- 
ment of the cost of this system of lighting, which 
had been carried ov during six mouths witl 
much success 

We may now pas n to consider t} 
arrangement of the new installation, On refer 
to the plan, Fig. 1, it will ! that the ] 
of the 32 lamps established ler the new conven- 
tion, are clearly shown, Auother lamp bas sinc 


been fixed, and two others are soon to be } ed in 


the Transatlantic basin (the Eure basin), beyond 


Quayage dues are levied | 
they are kept in} 


| rules existing for the French ports 


bringing their ships through the outer port and 
entrance lock, they pass from a brilliant light into 
darkness made more profound by the contrast, and 
they consequently meet with serious difficulties in 
bringing their vessels alongside the quays. In this 
way, gradually, the system is being extended over 
| the whole of the basins, and there is no doubt that 
jin ten years, when the first contract shall have 
expired, there will remain but little of the original 
plan, which by that time will have been extended 
and generalised, 

At the present time, then, the installation com- 
prises 33 lamps, which receive the current from a 
small central power station placed in a large build- 
jing belonging to the Administration des Ponts et 
| Chaneséea, and lent by it to the Compagnie Géné- 
jrale. This building is well situated, almost in the 
centre of the line of lights surrounding the outer 
| port. The lamps are arranged in such a way that 
| any ship coming from outside may, on entering the 
jettie 5s, be guided sulliciently to avoid collision, 
either with another ship, with the sides of the 
jetties, or against the locks leading into the inner 
basins. ‘This result has been thoroughly attained, 
and the position of the lights is clearly visible at a 
considerable distance from the shore. ‘The lamps 
aced on cast-iron standards, shown in Fig. 2, 





are p 





tach standard is surmounted 
in diameter, made up of four 

I glass set in an iron frame, one 
of the sé ctors, that on the land si le, be ing place d 
on hinges so as to form a door. ‘This arrangement 
of lantern is found to answer best in practice ; 
simple globes like those in the Avenue de l’Opera, 
for example, would not be suitable for the outer 
port of Havre, which is so often swept by violent 
winds, strong enough often to remove any but very 


= 





strong lanterns. The necessity of avoiding any 
danger of this kind, which would interrupt the 


ght, is too manifest to need explanation, 

In the base of the standard is made a small door 
giving access to a commutator, the function of which 
will be explained presently. ‘The standards have a 
square base 24 in. high, and rest on masonry foun- 


dations. There is a question under discussion at 
present as to the advantage of raising the lamps to a 
height of 19 ft. The whole of the lanterns are not 


fitted with opaline glass, some of them having red} Ser’ 
and in the generator it 


glasses act as signals. In these only 


and green 


t 

the back being fitted with reflectors to project the 
light. Of the red lights one is placed at the end of 
the south jetty, a second serves as a signal to enter- 
ing ships and is placed near the landing stage of the 
Lrouvilie and Honfleur boats, and lastly, a third is 


on the wail separating the Barre basin from the 
! K, Lhese give the axial line of the port to ships 
tering between the ttles, ‘Lhe green light 
>not yet fixe 1: they il! tal the place of the 
‘ t lig nov pla { on th right and left of | 
the ‘Transatlantic lock, The position of these 
Cow red lights ia regulated acc rding to the ger eral 


At the 
of the of the Ponts et Chaussées 


engineers 





: : | 
he sectors facing the sea are glazed, the lantern at | 





come! current by t} e two-way commutator. 


‘The Eure basin, | lamps 23 and 24. The officers of the ‘Transatlantic | trials were made of placing behind some of the 
Company complain, and with reason, that after|lamps screens of wood painted white. ‘The effect 


was far from being satisfactory, and it was expected 
that they would be carried away in heavy weather, 
So far, however, this fear has not been realised, 

The position of the building in which the engines 
and generators are placed, is indicated in the plan, 
Fig. 1. It is situated within the dry dock enclosure, 
aud belongs as above stated to the Administration 
des Ponts et Chaussées, who placed half of it at the 
disposition of the Compagnie Générale d’Electricité, 
Figs. 3, 4, and 5 show the arrangement ; they are re. 
spectively a plan and two sections, ‘The motive power 
is furnished by two semi-fixed engines each of 35 
nominal horse power, and constructed by MM. 
Weyher and Richemond, of Pantin. They each of 
them drive, by intermediate transmission, two auto 
exciting Gramme generators, made for feeding each 
sixteen Jablochkoff candles with carbons of 4 milli 
metres (.16 in.) in diameter, the nominal int nity of 
which is 45 Carcels, In this case, however, they sup 
ply only 12 candles each with .24 in. carbons, burn- 
ing 2 hours 20 minutes, and giving from 70 to 80 
Carcels. ‘These 12 candles are divided over two 
circuits of six each. Moreover, on cach tran 
one of the Gramme generators has a circuit avail- 
able in such a manner that each motor machine has 
three circuits of six candles each, or 36 in all. This 
number of lights is reduced to three, because in 
the longest circuit the supplementary resistance due 
to the increase in distance is compensated by cutting 
out one or two lamps. ‘The following is a list of 
the circuits, the number of lamps, &c. : 


No. of 


j 
nission, 








Circuit. No. of Lamps No. of Lights 
1 t 1, 2,3, 4. 
2 6 5, 6, 7, 8, 9, 33 
3 6 10, 11, 12, 13, 14, 15 
: 6 16, 17, 18, 19, 20, 21 
2 6 23, 23 2 ) 
6 5 98 99 30, 31. 32 





Light No. 33 was added after the completion of 
the installation, and is at a height of 49 ft. The 
generators are driven ata speed of 1350 revolutions 
per minute, The transmission shafts can be coupled 
at will by means of a friction clutch so that the two 
engines work together. 

In the engine building is pla ard by 
ins of which the current from either of the gene- 
rators can be thrown into any of the circuits. ‘To 


effect this the col ductors are connected toc yppe r 


l a key! 


plugs fixed to wooden handles that are placed in 
holes fitted with copper rods, in connexion with the 
couductors leading to the lamps. This arrangement 


since it will be remembered that of 
the eight circuits six only are utilised. In case of 
necessity, therefore, all the circuits are interchange- 
able. Fig. 6 shows in a diagram the arrangement 
of the six lamps in one circuit in the four cases 
responding to the burning of four candles. 

figure is apparently complicated, but we have sim- 
plified it by leaving out all the wires except those by 
which the current passes, and in representit 
only the five similar lamps, The generator is shown 
in this figure at M. LBeside it is the resistance 
commutator ¢ in the circuit going from the exciter 
to the alternating current machine, ‘The commu- 
tator allows of the introduction in this circuit of 
increasing resistances, and thus to vary the intensity 
of the magnetic fields of the inductor according to 
requirement In the generator we are consid ing 
only one of the circuits is utilised. It will be seen 
that the handles P P' effect the continuity of the first 
circuit, but that in order to substitute another cur 
rent it is only necessary to replace the handles P P' 
by the handles +7'. If we follow one of the wires 
we shall see that It traverses a resistance R formed 
of coils and fixed in a wooden frame, ‘This resist- 
ance serves to balance the circuit of unequal length, 
compensates for the excess of 
electromotive force that the circuit next the excitor 
always possesses. ‘The conductors then arrive ata 
two-way commutator placed with inreach of the 
attendant, and to which the line cables are attached. 
rhe teturn conductor on entering the engine room, 


is Of interest, 





yy Once 








traverses the small electro-magict EK that attracts 
the armature a. If the current is interrupted the 
armature ccases to be attracted, and the  pre- 
action of the weight J closes the 

f the small battery » connected with 

g bell S, which immediately begins 

nd notifies the attend of the interrup- 

king. hus it will } en that the line 


request |is composed of three conductors, two leading the 


ond one return 
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wire (Fig. 8). The conductors are brought to each 
standard, which is built in by masonry to the level 
ab, Fig. 7. Above this level the wires are stripped of 
their insolating envelope, and are simply coated with 
paraflin to stop the action of the damp. ‘They are 





led to a commutator c made with six copper contacts 
fixed to aslate base, and carried by a piece d attached 
to the base of the standard by the bolts xn x. It will 
be seen that semi-cylindrical recesses are made in 
the copper contacts of the commutator. Metal 
plugs can be placed in these holes formed by the 
contacts when close together, and electric communi- 
cation can be established between the two upper 
ones, the two lower, or upper ones on the left, and 
the lower ones on the right. In the last commutator 
of the circuit the middle contacts are in permanent 
communication. ‘The first five lamps are identical ; 
they contain four candles grouped two by two with 
a common return wire. In the sixth the four 
candles have a single return wire. Each of the first 
five is connected to its commutator by six con- 
ductors, the last lamp has five only. In the position 
indicated by No. 1 of Fig. 6, the passage of the 
current can be followed, and it will be seen that it 
burns the candle No. | of all six lamps. When they 
are burnt out the attendant has only to turn the 
two-way commutators in such a way as to place the 
movable contact in connexion with the second 
couductor, and the candles No, 2 of the series are 
lighted. At the same time the man in charge sends 
an assistant to go to each lamp, and introduce the 
metal plug between the two upper contacts of the 
commutators. When this has been done, if any 
accident happened, the attendant would only have 
to replace the movable contact of the two-way 
commutator to its first position to secure the 
lighting of the third series of candles. Afterwards 
the assistant would have to insert the plug between 
the two lower contacts of the commutator, and in 
the event of asecond breakdown, another move- 
ment of the commutator would secure the lighting 
of the fourth series of candles. It should be 
mentioned that any one of the candles can be cut 
out of the circuit if desired, a provision that is 
useful under some circumstances. The means are 
thus provided of burning four candles consecutively ; 
as the maximum period of illumination nightly is 
three hours, and as each of the candles burns for 
two hours twenty minutes, there is an ample margin 
for contingencies. In winter it sometimes happens, 
however, that there are two tides during the dark 
hours, involving lighting the port twice. After the 
first illumination is over, all that is necessary is to 
place the plugs in their proper positions in the com- 
mutators, no candles having to be renewed, an 
—— difficult to perform in the darkness, and 
often in bad weather. Such is the arrangement of 
the circuits designed for Havre, and possessing 
several special characteristics, peculiar to this in- 
stallation. 

In consequence of the nature of the soil at the 
port of Havre, and its great permeability, the 
Compagnie Générale d'Electricité, after some pre- 
liminary trials, concluded to use cable conductors 
covered with a protecting envelope of a very resist- 
ing nature, and analogous in fact to submarine 
cables, ‘These conductors are formed (Fig. 9) of a 





central core of seven strands of copper wire, enclosed 
ina sheath of rubber, over which is placed a series 








of protective coatings of gutta-percha, rubber cloth, 
nd three thicknesses of paraffined hemp wound 
alternately in opposite directions so as to cover 
the joints completely; then follows a covering 
of galvanised iron wire, and finally a thickness of 
hemp. ‘The necessity for this great precaution in 
protecting the conductors will be understood, when 
it is remembered that the cable has to pass through 
five locks, so that for the greater part of its length 
it is under water. It was necessary that the insula- 
tion should be as perfect as possible, as the same 
current has to feed simultaneously six candles, and 
consequently to possess too high a tension to be 
preserved except with the greatest care. Crossing 
the locks was one of the most delicate details of the 
work, All the conductors were held together by 
wire, and at low water they were laid from barges, 
and to avoid being dragged, they were held down by 
pig iron placed over them at frequent intervals ; the 
two ends of the cable were raised and fixed against 
the sides of the lock. At the point where there was 
any danger of contact with the sides of vessels, 
they were recessed in a groove wade in the masonry, 
and covered with cement. 

At the passage of the Nétre Dame lock the con- 
ductors are shielded behind the large cast-iron 
mains which convey the water and gas, and which 
protect them from injury. But it has happened 
that despite this very substantial security, this point 
is the only one where an interruption to the circuit 
has taken place. It was caused by the rupture of 
the water main, which damaged the cable. This 
injury was repaired by splicing, the only instance 
of the kind in the whole circuit, it havirg been 
avoided elsewhere by an arrangement to be de- 
scribed directly. The operation of splicing was a 
very delicate one, since the joints were likely to 
form weak spots in the system, and in this par- 
ticular instance they were almost always under water. 
The conductors at the ends of the cable to be joined 
were stripped, the central wire in each was sup- 
pressed, and the strands were twisted in the 
manner shown in Figs. 11 tol3. Before joining the 
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AA ends of cable; BB, conductors stripped except the 
rubber envelope; C, splice; D, paraffin; E, lead tube; 
F fastening wire. 
strands, alead sleeve was passed over the end of one 
of the conductors, having about the same dia. 
meter and about triple the length of the splice. 
This sleeve, fastened to the cable by a wire 
serving, was widened at the other so as to make 
a bell-mouth, and melted paraffin was poured in, 
filling the space between the splice, the stripped 
cable, and the lead tube. When the paraffin was 
solidified, the lead tube was hammered down and 
fastened to the other part of the cable by wire. The 
operation is illustrated by Fig. 13. On all other 
parts of the circuit, as we have said, splicing was 
avoided, the length of the cables having been care- 
fully computed beforehand and made accordingly. 
The circuits were so arranged that the junctions of 
the different cables on the same line were made at the 
same points, where pits were made so as to give 


Fig a4 
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facilities for examination and repair. These pits 
were made as follows. The cables, where they are 
laid in the ground, have a depth of about 18 in. 
below the level. At the points where the ends had 
to be united, a pottery cylinder was placed into which 
the two ends were raised, having been previously 
stripped ; the strands are then connected by a copper 
locking-piece. After this has been done, plaster-of- 
paris is poured into the cylinder, embedding the 
turned-up ends of the cable. When this has soli- 
dified, melted paraffin is poured in, in such a way 





as to enclose the junction; finally cement is added 
on top and made good to the top of the cylinder, 
which is covered over with a cast-iron plate. The 
object of this arrangement was not only to reduce 
expense but also to simplify examination, in case of 
loss of current, by limiting it to an exactly defined 
spot. ‘The total number of these junctions in the 
whole system is 24. Where the cables pass under 
the breakwaters of the jetties as mentioned above, 
they are secured by iron cramps, and by staples fas- 
tened to the timber framings, 

The effect produced by the 33 candles distributed 
as explained, and as shown on the plan, Fig. 1, can- 
not be easily imagined. As we have said, the instal- 
lation has succeeded beyond all expectation, and has 
been unanimously approved by the Chamber of Com- 
merce as wellas by the engineers and captains of 
vessels, and the pilots of the port. The utility will 
be soon increased by the addition of some new lights, 
and by raising the existing ones. It is also proposed 
to paint white the adjacent houses and the walls of 
the locks, in such a way as to transform them into 
reflectors, and facilitate still further the passage of 
ships. During the last six months the installation 
has been in full work and has been of great service, 
especially to the Transatlantic vessels, some of 
which are 380 ft. long, and to the Hamburg line, 
which is used largely for the transport of emigrants. 

The whole of the work was carried out by M, G. 
Descamps, engineer of the Compagnie Générale 
d’Electricité, from the plans of M. Henry Parent, 
engineer-in-chief to the company, and under the 
control of M. Bellot, ingenieur en chef des Ponts et 
Chaussées, and of MM. Widmerand Delorme. We 
are glad to be able to give the names of all those who 
have taken part in this interesting installation, whick 
is one of the most important yet undertaken in con- 
nexion with the electric light, not on account of the 
number of lamps, but becavse of the numerous 
difficulties that the requirements of the case and the 
location presented, and which have all been so for- 
tunately overcome. 


ENGINES OF SS. “MEXICAN.” 

WE give this week a two-page engraving containing 
two views of the compound engines of the s.s. Mexican, a 
vessel which is being built for the Union Steamship 
Company by Mr. James Laing, of Sunderland. The 
engines for the Mexican are being made by Mr. George 
Clark, of the Southwick Engine Works, Sunderland, and 
they were amongst those which were seen in progress 
by the members of the Institution of Mechanical Engi- 
neers during their visit to these works in August last. 
We shall in an early number publish further illustrations 
of these engines, and for the present, therefore, we post- 
pone any detailed description, 














COLD-AIR MACHINES. 
To THE EDITOR OF ENGINEERING. 

S1r,—The letter signed by Mr. J. W. de Galwey in your 
issue of the 30th has already appeared in the pages of your 
contemporary The Engineer, and I need only say I dealt 
with it at length there ; the experiments referred to being 
for the benefit of some writers in your contemporary who 
raised the point at issue. 

I also then thanked Mr. Galwey for the information 
about a machine in Ireland, constructed for Mr. Shaw; 
but stated that the old specifications of Newton and others 
he referred to bad been long known to me, and did not 
represent the machines at present in the market. 

Yours, &c., 
J. J. COLEMAN. 

45, West Nile-street, Glasgow, January 3, 1882. 








THE INDIAN PUBLIC WORKS DEPART- 
MENT. 
To THE EDITOR OF ENGINEERING. 

S1r,—Your articles in defence of the civil engineers of 
the Indian Public Works Department against the un- 
founded aspersions of the Duke of Argyll deserve our 
very best thanks. Will you allow one of them to ask, 
through you, the Council of the Institution of Civil Engi- 
neers the reason of,their silence onthe matter hitherto? I 
have heard it bitterly commented on more than once- There 
are by the last classified Public Works list no less than 50 
members and 94 associate members of the Institution in the 
Public Works Department. 

The Council represents the profession to us and to the 
world at large. Was it not therefore their bounden duty 
to request the present Secretary of State for India to 
explain the disgracefully false accusations so publicly made 
by his predecessor? Surely the honour of the profession 
demanded no less, and it is as much the duty of the Council 
to uphold this as to hear papers read at meetings. If not 
what is the Council for? 

Yours faithfully, 


M.L.C.E. 


[Our correspondent will probably have learnt by this 
time that the Council of the fistitutvon took prompt action 
in this matter, and that the Duke of Argyll’s apology for 
the unfounded charge he made against the civil engineers of 
India, left nothing to be desired.—Eb. E.) 
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We illustrate on the present and opposite pages a com- 
pound rotative engine, with a valve gear lately patented 
by Mr. Henry Davey, of the firm of Messrs. Hathorn, 
Davey, and Co., of Leeds. The gear can be used asa 
governing and reversing gear combined, or it can be used 
for either purpose alone. The governing principle is that 
of employing the differential action caused by coupling a 
uniformly moving subsidiary engine and the engine to 
be governed to a mechanism which imparts motion to the 

valves for the distribution of steam; the irregularities 
inthe motion of the main engines thereby causing 
instant alterations in the relative positions of the valves 
and pistons, and therefore in the distribution of steam 
effected. So farthe principle involved is that so success- 
fully carried out in Mr. Davey’s pumping engines. The 
gear now illustrated, however, is only applicable to rota- 
tive engines, and is proposed for marine and other engir 
that are subject to a sudden loss of load, and are therefore 
difficult to govern with ordinary governors. The gear 
has been applied in the example now illustrated to a com- 
pound pumping engine, and, as arranged in this case, it 
is available both for reversing and governing, 

In the engine illustrated the high and low pressure 
cylinders each provided with the ordinary single 
slide valve. Each valve has a fixed eccentric, keyed on 
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are 


the engine shaft, comely opposite the crank. This 
eccentric is conne wd ne end of a solid link, to the 
centre of which is attached the valve spindle. The oppo- 
site end of the link is actuated by means of an eccentric 


sely on the engine crankshaft and driven by 
in its normal position this second 
The 


running lo 
the subsidiary engine ; 
eccentric is at right angles to the fixed crank. 
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arrangement will be further explained by the outline 
diagrams Figs. 1 and 2 on page 9, in which p is the 
crankshaft, and o one of the loose eccentrics coupled to 
the spurwheel A, which is driven by the pinion g on the 
crankshaft of the subsidiary engine. The normal posi- 
tion of the parts is that assumed when both engines syn- 
chronise. 

The amount of racing that the main ergine is capable 
of is very small, because if it were to take the lead of 
the little engine by a quarter of a revolution it would 
bring the eccentrics opposite to one another, and thereby 
put the valves in mid-position, having the same efféct as 
putting the ordinary link motion in mid-position. By 
reversing the subsidiary engine, the main engine is 
also reversed. 

As a governing gear alone, it is proposed by Mr. 
Davey to apply the subsidiary engine to drive expansion 
valves on the backs of the main slides through a sun- 
and-planet motion as shown in Fig. 5, 

The engine illustrated on the present and opposite pages 
has been experimented upon and was run on a brake which 
was suddenly put on and off to approximate to the condi- 
tion of a marine engine with the screw suddenly coming 
out of the water, and under these conditions the variation 
in speed was scarcely perceptible. In applying this gear 
to marine engines, Mr. Davey proposes to provide a 
clutch, to secure the loose to the fixed eccentric in the 
normal position, so that in ordinary times the little 
engine would not be required to work; it would only be 
used when coming in and out of port, or when reversing 
was required, and in heavy seas, when governing was 
necessary. At the trial of the engine illustrated, the | 
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promptness and facility with which the main engine was 
handled by the use of the little one, made its suitableness 
for marine a s strikingly apparent. By the mere 
pressure of the hand on the periphery of the flywheel of 
the little engine, the main engine could be stopped or 

regulated to any speed whatever with the stop valve 


wide openall the time. In fact, whatever is the motion 
of the little engine, that is the motion of the large 
one. 


For marine purposes, Mr. Davey has designed a double- 
eylinder subsidiary engine, which is regulated, stopped, 
started, and reversed by the motion of a single small 
handle, so that the engine-driver would only have a small 
handle to work in manipulating the main engine. 








A New Water Rovute.—Increased interest is felt in 
Canada in a proposition to utilise the through water route 
from the heart of North America from Port Churchill vid 
Hudson Bay and Strait to Liverpool. Churchill Harbour 
is said to be sufficient to accommodate the largest ocean 
steamship, is 114 miles nearer to Liverpool than New York, 
and 64 miles nearer than Montreal. The distance from 
Churchill to the nearest available point on the Canadian 
Pacific Railway is 350 miles. It is pointed out that the 
cool northern route would be especially favourable in 
regard to preventing grain and flour from heating while on 
the passage. The fact that the navigation would not be 
opened sufficiently late to admit of the shipment of more 
than a portion of the vast grain export of the North-West 
would, it is thought, lead to the erection of extensive flour 
mills at Churehill, which would manufacture the grain 
into flour, and have it in readiness for the opening of 

navigation in June. 
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FOREIGN TECHNICAL LITERATURE, 
THE American Manufacturer (December 9), makes the 
absurd statement that Mr. Fontaine, tbe designer of the 
locomotive which bears his name, has been offered a 
million dollars by the Pennsylvania Railroad Company for 





the exclusive right to build and run engines of that type. | 


The decision of the United States Government to 


systems. The Magazine-Gun Board has (according to 
the Army and Navy Journal of December 17) already 
examined eight or nine different systems, whilst half a 
dozen more have still to be tested. It seems that several 
foreign models have been submitted. The result appears 
to be waited for with interest by many European powers. 


The American Machinist (New York, December 24) 
gives diagrams and a description of a new type of 
traction engine, which has been constructed by Frick 
and Co., of Waynesboro, Pa, The chief peculiarity 
consists in the method employed for taking all strain off 
the boiler, all the working parts being fixed upon an 
independent frame, which also carries the boiler itself. 
The whole of the engine is carried on springs, the use of 
which, and of elastic connexions between the gear- 
ing and traction wheels, enables it to travel without 
injury over rough roads, 


The Oesterreichische Zeitschrift fii r Be rg-und Hijtten- 
Wesen (Vienna, December 10) publishes the following 
details of the working of the Wiener Neustadt engine 
works, taken from the report presented to the sixth 
annual meeting of the company, held on December 3. 
During the financial year 1880-81, orders for 215 loco- 
motives had been received, the greater part of which 
were for foreign requirements. Since the middle of 
November, 1880, the number of men employed has risen 
from 460 to 1924, whilst the hours of work have in- 
creased proportionately with the staff. The future 
prospects of the company are considered extremely 
favourable. 


La Gaceta de la Industria (Barcelona, December 17 
reports the formation of a company for the develop- 
ment and hire or sale of all apparatus connected with 
telephones, electric light, transmission of force, and other 
applications of electricity. 

Among the exhibits at the Metallurgical Art Exhibi- 

tion in Madrid in May next will be a collection of objects 
in chiselled, embossed, and polished iron from the 
Toledo Arms Factory, which (it is said) will show that 
the ironworkers of this place are fully able to sustain 
the reputation for fine work that formerly made the 
products of Toledo so highly prized, 
Age (New York, December 15) explains the 
‘an imports of foreign machinery as being 
the prosperous condition of the home trade. 
inery (which consisted of implements for 
working wood, metal, textile fabrics, and apparatus con- 
nected with the preparation of food prod could, it 
says, have been made as well in the United States; but 
the productive capacity of the various factories was 
strained to the utmost, so that purchasers were forced 
to buy in Europe in order to avoid delay. 

It is stated that Mr. Edison has made a contract with 
the president of the Northern Pacitic Railroad to con- 
struct fifty miles of railroad in Minnesota, on which he 
intends to test the efficiency of his electric engines for 
ordinary railway purposes, 








The Jr 
late Amer 
the result « 
This mac] 














ducts 








The Moniteur des Intéréts Matérie/s (Brussels, Decem- 
ber 25) states that the contract for 8046 tons of steel 
rails for Genoa, Naples, and Ancona, has been secured 
provisionally by the Société Cockerill from the Italian 
Government. If, however, the other competitors should 
think fit within a fortnight to make an offer of 5 per 





| The Giornale dei Lavori Pubblict (Rome, December 28) 


| ‘ P : on 
| describes a new form of locomotive, invented by Sig. 


| Italiana, of Naples, intended for use upon lines where 


consider the question of the employment of magazine | 24TY driving wheels. 
guns in the army, has brought out a number of new | latter, they of course revolve idly in the air, when the 








cent. less than the contract price, the matter will again 
be taken into consideration. 

tis said that in consequence of the numerous com- 
plaints of French firms with regard to the Belgian | 
Treaty of Commerce, the Administration of the State | 
Railways has notified that only native firms will be 
eligible to secure the contract for 127,000 tons of rails, 
which is about to be concluded. 

The Sanitary Engineer (New York, December 15) con- 
tains an extract from a letter from an officer in the 
United States army, giving details of the state of things 
on the Panama Canal works, which he had obtained 
from an engineer employed there. It appears from this 
account that the climate is frightful, the thermometer | 
ranging from 150 deg. to 160 deg. at noon, whilst the | 
is of a marshy character, covered with a green slimy 

pours, The engi- 
ad whilst digging, 






soil 
ooze, from which emanate deadly v 
neer had seen a native labourer fall d 
I ned by the gases. Fever attacks all new-comers, | 
and in the majority of cases kills them in four or five 
hours. Nearly all the engineers have died, or been 
driven away. He considers that the canal will take at 
least ten years to complete, although it has always been 
stated that it will be easily finished in seven. 











| carrying the minute hand, driving the train B, which 


|less than the radius of the wheel; if this spring be 





Alfredo Cottrau, Director of the Impresa Industriale 


there is much variety of grade, as in the Apennine 
valley railways. The driving axles are furnished with a 
second and smaller pair of driving wheels, keyed on, 
and placed indifferently either outside or inside the ordi- 
As they are smaller than the 


train is passing over levels or slopes of small gradient; 
but where the gradient is steep, special rails are laid 
down, raised above the normal track, in order to catch 
these supplementary wheels, and give the engine a 
double grip on the line. It it claimed that it can drag 
up a slope the same weight as over a level, though at 
diminished speed. Illustrations and further details of 
this invention are promised. 


The Railway Age (Chicago, December 8), in a paper on 
locomotive building, gives some curious statistics of the 
condition of this branch of engineering in the United 
States. Prices are nearly double what they were three 
or four years ago: an engine which now costs 13,500 dols., 
cash on delivery, could then have been purchased for 
7000 dols., payment often being accepted in bonds of the 
company. The productive capacity of the United States 
locomotive shops is nearly 50 per cent. more than it was 
twelve months ago, and it is believed that this enormous 
increase is fully warranted by the prospects of the future 
demand. It is considered probable, that the extension 
of the railway system during 1882 will necessitate the 
construction of 2000 new engines, whilst 1000 are annually 
required to be built to replace those worn out upon 
existing lines. As near as can be gathered, 3000 new 
locomotives were constructed in 1881, so that it seems 
probable that in the present year the demand will be 
fully equal to the supply. Still, it must be remembered 
that the railway companies themselves are greatly 
increasing their building capacities, and it is quite pos- 
sible that their demands upon outside shops may be very 
considerably smaller in the future than they have been 
in the past. 

The Deutscher Submissions- Anz ger 3erlin, December 
29) has some interesting details of the Krupp Works at 
Essen. This establishment was founded in 1810 by the 
father of the present proprietor, who carried it on until 
1848, at which date it employed 74 workmen. At the 
present time about 17,000 persons are engaged. There 
are at work 1542 furnaces, 294 boilers, 82 steam hammers, 
varying from 2 cwt. to 50 tons; 310 steam engines 
from 2 to 1000 horse power each, giving a total of 12,000 
horse power, and 1622 machine tools. In addition to 
this, there are 14 blast furnaces producing 600 tons of 
pig iron in 24 hours. The average daily consumption 
of coal and coke (including the blast furnaces, and 
several steamers) is 2680 tons. The transport of the 
material used in the works employs 23 locomotives, 767 
wagons, running on 42 miles of track; 50 horses, and 


or 












206 carts; whilst communication between the various 
departments is maintained by 43 miles of telegraph wires 
with 35 stations. The mines belonging to the firm con- 
sist of four collieries, 547 ironstone mines in Germany, 
and a large number in the north of Spain. Their daily | 
output is 3000 tons of coal, 1600 tons of iron ore, of | 
which 1200 tons are raised in Germany. The transport | 
of the Spanish ore occupies five steamers belonging to | 
the firm with a tonnage of 7800 tons. 


| 
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SCHWEIZER’S ELECTRIC CLOCKS. 

WE illustrate on page 12 a novel arrangement of time- 
pieee actuated by a battery, which attracted con- 
siderable attention at the Paris Exhibition, where it 
was shown by the makers, Messrs. Roth, Schaefli, and 
Co., of Soleure, Switzerland, and 35, Queen Victoria- 
street, London, The general arrangement is shown by 
the wood engraving, and the detailed construction by 
Figs. 1 to5. From these illustrations it will be seen 
that the spring barrel and train of wheels are sup- 
pressed, and the mechanism is reduced to a very simple 


form. Itconsists of the wheel A, Fig. 1, on the spindle 





moves the second hand. The wheel C transmits motion 
to the pinion ¢ of the escapement. With this arrange- 
ment the motive force acts direct on the wheel A by 
means of special devices which form the original features 
of the timepiece. On the spindle of the wheel A is 
fixed a straight spring a, the length of which is rather 


deflected in the direction in which the wheel train is to 
be moved, the wheel will follow the impulse and will 
communicate to the escapement the degree of force 
exerted by the deflection of the spring. To obtain the 
constant power necessary for the uniform action of the 
clock, it is sufficient that the pressure of the spring 
should be continuous. To effect this a detent wheel D 
is employed ; it turns freely on the spindle of the wheel 
A, and carries on one face near the periphery a pin 4, 
which comes into contact with the spring a near the end. 
The pressure at the circumference of the wheel D is 
produced by the weight P placed on the end of the hori- 








zontal lever E pivotted at F. At the point e of this lever 
is an articulated arm G terminating in a pawl which enters 
the teeth of the wheel D. The spring / which acts upon 
the projection g, at the upper end of the lever G, serves 
to hold the pawl always in contact with the wheel D. 
A uniform pressure is thus exerted on the train and 
escapement, when the weight P descends; and when this 
weight has reached the bottom of its fall, it is raised 
again by the electric current, to recommence its stroke, 
while during the short time required to raise the weight, 
the wheel D turns under the action of the spring a in 
such a way that motion is continued without inter- 
tuption. For the motive power, a Leclanché battery is 
preferably employed, and is placed in the lower part of 
the case as shown in the general view, and below the 
movement with which it communicates by two wires led 
to the pieces H H, and held by the binding screws h h, 
Fig. 4. One of the wires is in connexion with the coils 
II, by the crosspiece H', and the spring A' insulated 
at A*, This spring A' carries at its free end a small 
projection 4? of insulating material which enters a hole 
made in the crosspiece H'. When the current passes 
by the electro-magnet II, it attracts the bar K 
(Fig. 3) which is pivotted at F, immediately below the 
pin on which the lever E turns, and in fact moves with 
it. The adjusting screw / regulates the height of the 
lever in regard to its working with the wheel D. When 
the current passes, the lever K suddenly attracted 
by the electro-magnet, raises the lever E, and the pawl 
G lifts the wheel D through several teeth; then the 
current being interrupted the bar K, is liberated, and 
the movement is continued by the motive effort of the 
spring a as explained above. The wheel D is prevented 
from returning by means of the detent L. 

The following is the arrangement adopted for opening 
and closing the circuit. The latter is effected by the 
contact of a vertical spring M, Fig. 5, provided at the 
lower end with a platinum plate, witha pin also of plati- 
num fixed as shown in the dis: m. The current is inter- 
rupted by the removal of this spring out of contact. 
This operation is performed by the disc N mounted on, 
but insulated from the spindle x. Between the two discs 
m and N it carries a lever p, coupled to the rod r, sus- 
pended by r' to the lever E, and a rack r*, which may 
engage in the pawl rod 7%, or be free of it, according 
to whether it is held up against by the spring 7‘, or 
is removed from it by the action of the screw E! acting 
on the horizontal arm r° of the pawl bar 7°, bung on 
the pin *. It will be seen from this that the movements 
of the lever E are transferred to the spindle n, and give 
it a slight circular reciprocating movement, transmitted 
N. This motion is suflicient to 




















of course to the disc 

produce the required effect. On the dise N is a small 
regulating screw which can press on the horizontal 
spring u, the fixed end of which is insulated; it also 


carries a stud ¢. When the circuit is established the 
bar K is attracted and the lever E raised; in this movement 
the rod r is lifted, and imparts the oscillating movement 
to thedise N. By this motion the screw on the 
ceases to press on the spring u, the stud ¢ pushes out 
the spring M beyond the end of the spring u, which can 
thus take its normal position and prevent the renewal 
of contact till the screw on the disc again depresses the 


dise 


spring wu. At the moment when the current is broken, 
the screw E! having quitted the horizontal arm 7° of the 
pawl barr’, the spring r* draws this bar into contact 


with the rack 7*. As the lever and weight P fall, all the 
mechanism just referred to remains in the position 
imparted to it by the previous rise of the lever, as long 
as the screw E' does not press on the rod »°, and provided 
that the lever E in descending does not impart motion 
to the rod r by its attachment r’, But as soon the 
screw E' presses on r5, the rack r? is liberated and by 
its weight restores the whole of the system to the position 
corresponding to that for closing the circuit. 

It may happen that the battery runs down too low to 
actuate the mechanism as described; an arrangement 
shown on the drawings, and already referred to, is devised 
to meet this contingency. In this case, the contact being 
established below, that is to say, by the spring M, it is 
necessary to prevent contact with one of the wires in 
order to break the current. To do this one of the wires 
communicates with the electro-magnet only through the 
spring A', insulated at 4, and carrying at the end the 
insulated stud 4*, which enters the hole in the cross- 
piece H?, which is connected to one of the poles of the 
battery ; in consequence of this it will be seen that 
when the piece K is not attracted to the armature of 
the electro-magnet, it descerds until it meets the 
insulated stud A*, and presses it down, separating 
the spring /' from the crosspiece H*, and immediately 
interrupting the current. 


as 





Messrs. MIRRLEES, TAIT, AND WATSON.—With the 
beginning of the year a change took place in the constitu- 
tion of this old established firm, which now trades under 
the name of Mirrlees, Watson, and Co., the partnership, 
consisting of Messrs. J.B. Mirrlees, W. R. Watson, R. A. 
Robertson, and J. G. Hudson. Business is still carried on 
at the Scotland-street Iron Works, Glasgow, and will con- 
tinue to be confined to the manufacture of sugar-making 
machinery, in which industry the firm employs from eigit 
to nine hundred hands. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market.—Tbe warrant market was 
dull at the opening last Thursday, but buyers came in, and 
prices not only recove red the early decline, but closed at 
an advance of 6d. per ton over the previous day’s close. 
In the morning business was done at from 50s. 10}d. to 
5is. 2d. cash, and at 51s. 3d. to 51s. 6d. one month, the 
close being buyers offering 51s. 14d. cash and 51s. 5d. one 
month, and sellers wanting 1d. more per ton. The quota- 
tions in the afternoon were 51s. 2d. to 51s. 8d. cash, and 
from 5Dls. 6d. to 5ls. 11d. one month, and the market 
closed with buyers at 5ls. 7d. cash and 51s. 11d. one 
month, and sellers asking 1d. more. The market was 
again firm on the following day, and a further advance of 
3d. per ton was secured, making a recovery of 1s. from the 
lowest price in the early part of the week. The closing 
quotation was, however, still 6d. per ton under that of the 
previous Friday. Business was done during the forenoon 
at from 51s. 6d. up to 51s. 10d. cash, and from 51s. 9d. to 
52s. 14d. one month, and the closing prices were 51s. 10d. 
cash and 52s. lid. one month for buyers, and sellers 
near. No market was held in the afternoon, nor was 
there any meeting of the “iron ring’? on ’Change on 
Monday, in consequence of the New Year's Day 
festivities leading to an entire cessation of business 
amongst the iron merchants and brokers. On Tuesday 
morning business was resumed. ‘The market was stronger 
at the opening, and prices were the same as when they left 
off on Friday, but as there was a good demand there was a 
steady improvement till the close, when the gain on the 
day was 10d. per ton. There were transactions during the 
forenoon at from 51s. 8d. to 51s. 11d. cash, also at 52s. up 
to 52s. 1}d. one month, the close being buyers at 51s. 104d. 
and 52s. 14d. cash and one month respectively, and sellers 
near. Business was done in the afternoon at from 51s. 11d. 
up to 52s. 5}d. cash, also at 52s. 3d. up to 52s. 9d. one 
month, and at the close there were sellers at 52s. 6d. cash 
and 52s. 9d. one month, and buyers very near. The market 
has been irregular to-day. Business was done in the fore- 
noon at 52s. 9d. down to 52s. 4}d., and back to 52s. 6d. 
eash, and at 52s. 11d. to 52s. 8d. and back to 52s. 9d. one 
month, the close being buyers at 52s. 6d. cash and 52s, 9d. 
one month, and sellers near. There were transactions in 
the afternoon at 52s. 7d. down to 52s. 3d. cash, also at 
52s. 4d. down to 51s. 1lid. cash, the market closing with 
52s. 2d. eash and 52s. 5d. one month, and sellers 
near. h of the attention of the makers and buyers and 
sellers of pig iron since last report has been occupied with 
the annual statistics bearing upon the production, consump- 
tion, shipment, prices, and stocks of that commodity, and 
with the balancing of their business accounts. A certain 
feeling of disappointment has been created amongst the 
brokers and merchants by the makers choosing to make 
their annual returns through two firms of solicitors, and not 
direct t» the committee of the Iron Merchants’ Association, 
in accordance with the custom of many former years. Even 
yet two of the pig iron firms have not made their rcturns at 
all, and the result has been that the committee have had 
some difficulty in making a correct estimate of the produc- 
tion and total stocks ; still, it is not anticipated that the 
estimate which they published last, which is their official 
statement, will be materially wrong. When that statement 
was published there certainly was a feeling of depression 
created on many hands, but that soon gave place to one of 
buoyancy. The current and home trade goes on without 
interruption, and the new year has opened with every 
indication of prosperity for some time to come, there being 
on the one hand an enormous prodaction, and on the other 
a great demand for the commodity. There is still a 
certain amount of quietness in the Continental trade, but 
while that is so there is daily evidence of more decided 
and apparently permanent requirements for the United 
States. Shipping iron has been quiet but steady, and only 
a moderate amount of business has been done at rather 
easier prices. Last week’s shipments of pig iron were about 
9300 tons odd. The numbers of blast furnaces in actual 
operation is still 105, as compared with 123 at this time 
last year. 

Shipbuilding Yard Ertension at Port-Glasgow.—Messrs. 
Russell and Co., shipbuilders, Port-Glasgow, have purchased 
the valuable piece of ground to the west of the town, 
which is at present partly used as a shipbuilding yard by 
Messrs. Henry Murray and Co., and partly by the Kingston 
Sawmills. The price paid 23,2101. Messrs. Henry 
Murray and Co. have occupied their portion for a number 
of years, but in prospect of the expiry of their lease they 
could not come to terms with the trustees, and consequently 
they resolved on removing their business to Dumbarton, 
which they have done. ‘They will continue in possession of 
the ground until Whitsunday next, when Messrs. Russell 
and Co. will take their place. The purchasers have 
already two shipbuilding yards—one in Greenock and the 
other in Port-Glasgow—and they hold the Port-Glasgow 
Graving Dock in lease from the Harbour Trust for seven 
years at a rent of 10051. per annum. It is understood that 
Messrs. Russell and Co., have at present a very large 
amount of work on hand, all their orders being for sailing 
vessels. Last year they launched no fewer than eleven 
sailing vessels, ranging from 920 tons up to 1800 tons— 
the total being 14,640 tons, for Glasgow, Greenock, Liver- 
pool and London owners. 

The Scotch Coal Trade—There has of late been a great 
deal of activity in the Scotch coal trade, but prices have 
ruled low in consequence of the great competition for 
orders, the productive power being on a very large scale. 
Last year’s production was by far the greatest yet over- 
taken in Scotland. 

Pintsch’s Gas- Lighted Buoys for the Tay.—The 
Dundee Harbour Trustees are seriously considering the 
propriety of of adopting Pintsch’s gas-lighted buoys for use 
over that portion of the River Tay that is under their 
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superintendence. Inthe mean time careful inquiries are 
being made of the Clyde Lighthouses Trustees as to the 
success which has attended the use of the buoys that have 
been fixed in the lower reaches of the Clyde—at Roseneath 
Patch, Skelmorlie Bank, &c. 

Proposed Monopoly of the Electric Light in Dundee.— 
It iv stated that representations against the second section 
of the Dundee Lighting Bill have been addressed to the 
Gas Commissioners, in so far as it proposes to empower the 
Commissioners, ‘‘ to the exclusion of any company, person, 
or authority other than the Police Commissioners of the 
burgh of Dundee, to produce and supply electric light to 
the inhabitants, houses, buildings, works, and premises 
within their limits of gas supply.” One of these repre- 
sentations is from Messrs. Don Brothers, Buist, and Co., 
James Carmichael and Co., Gourlay Brothers and Co., and 
John Leng and Co., who have used the electric light for a 
considerable time ; and another from the Northern Electric 
Light, Power, and Appliances Company (Limited), who 
have taken over the business which Mr. Lowdon has carried 
on as an electrician for several years past, and have already 
entered into various engagements for supplying the electric 
light in Dundee. 








NOTES FROM THE SOUTH-WEST. 


Newport.—A considerable amount of business as regards 
both exports and imports has been done during the week. 


shipped. The probabilities are that higher figures will be 
obtained very shortly, and at all events the feeling amongst 
sellers is strongly in favour of holding out for a further 
advance. A large supply of Bilbao iron ore has come in, 
but the demand for this article remains steady. Last 
week’s clearances comprised 21,389 tons of coal, but no 
iron. From Bilbao there came in 14,705 tons, and from 
other sources 750 tons of iron ore. 

The Rhymney Works.—Continued progress marks the 
conduct of these works. Instead of going to Belgium for 
reversible engines for the rolls, as other works have done, 
the Rhymney directors have manufactured them in the 
company’s own workshops. Mr. Scudamore, the late 
secretary and London representative, is on the eve of 
retiring. 

Trade at Briton Ferry.—The prospects of trade for the 
coming year are cheerful. A number of puddling furnaces 
were started on Monday, and one of the blast furnaces 
which has been idle since June, through the depression of 
trade, will be ready for blast in a few weeks. At the 
Vernon Tin Plate Works the forgemen’s wage rate has 
been permanently fixed. The puddlers will receive 8s. 6d. 
per ton, and the other parts of the forge in proportion. 


Swansea.—The Christmas holidays considerably inter- 
fered with the shipping trade; but for this reason the 
clearances would have been much above the average. As 
it is 15,935 tons of steam coal were shipped last week, and 
4380 tons of patent fuel. An improvement in the weather 
has enabled a large fleet of steamers to arrive in the 
Channel, especially from Bilbao and other Spanish ore 
ports. A fair share of these have made their way to 
Swansea, and have enabled shippers to clear off a good 
quantity of orders in arrear. Coal prices, if anything, are 
rather weaker, buyers finding no difficulty to make con- 
tracts for the ensuing year. Patent fuel continues in good 
demand. General important contracts have been renewed 
at improved prices. The new works in the North Dock are 
being rapidly pushed ahead, and when completed will form 
a valuable acquisition in the trade of the port. 


The Tin-Plate Trade.—Business is still on the increase, 
and prices are gradually getting higher, which is a very 
good sign considering the time of the year. The Dowlais 
fin Works are again idle, and are likely to continue so 
for some time, through a dispute respecting the men’s 
wages. 

Cardiff.—There has been a large import of Bilbao ore. 
In house coal a fair amount of business is still being done. 
Iron ore remains much the same as previously reported. 
The shipments of iron, &c., have latterly been slight. 
Last week’s clearances comprised 105,649 tons of coal. 


sources 1416 tons of iron ore. 


Llantwit Vardre.—A new colliery company, calling 
themselves the Orient Line, have just taken the Ystrad- 
barwig coal pit, and are about to commence operations. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Proposed Amalgamation of the Yorkshire Miners’ 
Associations.—A number of leading men connected with 
large collieries in South Yorkshire have just held a mcet- 
ing at Thorncliffe to consider the present state of affairs in 
connexion with the local coal trade, and also to devise 
means to bring about a better state of organisation 
amongst the miners. The general feeling of the meeting 
was that the miners were entitled to an immediate advance 
of wages throughout the whole district. Reference was 
made to the recent applications for increased wages which 
have been made at several collieries, and the meeting was 
unanimous in the opinion that sach applications had not 
been successful, owing to the miners not being ina position 
to support them. After further consideration it was 
resolved that cirenlars should be addressed to all the 
miners’ lodges throughout the South Yorkshire district 
convening a meeting to carry out the proposals, 

Davy Brothers, Limited—The shareholders of this 
company have received the following pleasing intimation 
from the secretary : ‘‘ The directors instruct me to inform 





you that having regard to the fact that no division of 
profits was made last year, and as the prospects of trade 


In spite of the holidays a large quantity of coal has been | 


From Bilbao there arrived 12,456 tons, and from other | 


are somewhat more favourable, they have decided upon 
paying an instalment of 11s. 3d. per share (being at the 
rate of five per cent. per annum) on account of dividend 
for the current financial year.”’ 


_Important Meeting of Coal Proprietors in Sheffield.— 
Yesterday there was a very large meeting of the colliery 
proprietorsof South Yorkshire, the assemblage being at 
the Royal Victoria Hotel, Sheffield. The meeting was 
called for the purpose of considering an application on the 
part of the miners that a 10 per cent. advance in wages 
should be granted. The chair was occupied by Mr. J. D. 
Ellis (chairman of Messrs. John Brown and Co., Limited, 
Atlas Works, Sheffield, and Aldwarke Main and Carr 
House Collieries). It was resolved, ‘‘This meeting is 
of opinion that the present condition of the coal trade does 
not justify any advance in wages at the present time, but 
the owners are willing to negotiate for the establishment 
of a sliding scale for the district on a satisfactory basis.”’ 
A deputation of coalowners was appointed to meet the 
miners and consider the question, but no hopes were held 
out that the 10 per cent. could be conceded. A year agoa 
strike occurred with the object of obtaining a similar rise, 
and the colliers lost 70,0001. in wages without obtaining 
their object. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MippLesBRouGH, Wednesday. 
| The Cleveland Iron Market.—Yesterday there was 
| not such a large attendance as usual on ’Change, owing to 
the holidays, and business was not brisk. The prospects of 
trade, however, were considered encouraging, and prices 
|were firm. No. 3 Cleveland pig was quoted 43s. per ton 
| buyers, and 43s. 6d. per ton sellers, over this month. 
| Messrs. Connal and Co., the warrant stoeckeepers here, 
have a stock of 176,240 tons, which is an increase of 
| 520 tons on the week. In Glasgow they Lold 727,860 tons. 
Shipments have been very good during December, there 
1aving been exported from the port of Middlesbrough 
74,557 tons of pig iron, no fewer than 32,550 tons of which 
| have been sent to Scotland. 

The Manufactured Iron Trade.—All branches of this 
industry are most active, and prices are maintained with an 
upward tendency. 


Engineering and Shipbuilding.—There never was a time 
when engineers and shipbuilders on the northern rivers 
were so full of work as they are at present. For the next 
twelve months they will require to work to their fullest 
capacity in order to execute the contracts they have 
entered into. 


The Steel Trade in Cleveland.—Week by week this new 
industry isextending. At Messrs. Bolekow, Vaughan, and 
Co.’s Eston Works, the production of steel rails is 
enormous, and the other works in the district are turning 
out a fair amount of tonnage. In addition to the North- 
Eastern Steel Works at Middlesbrough, which are now in 
course of erection, Messrs. Dorman, Long, and Co., the 
successful lessees of the Britannia Iron Works, Middles- 
brough are contemplating laying down Siemens-Martin 
| plant far the production of steel ship plates. It is antici- 
| pated that in a short time there wili be established here 
| several of the smaller branches of the steel trade which 
hitherto have been confined to Sheffield. 


The Wages Question in Cleveland.—Although the 
| Cleveland ironstone miners have agreed to a sliding scale 
for the regulation of their wages, there are other large 
bodies of workmen who have not yet come to an arrange- 
| ment on this all-important subject. First amongst these 
| are the blast furnacemen. The masters have offered them 
|a similar scale to that which has been adopted by the miners, 
jand they have refused it. To-day (Wednesday) a second 
| meeting has been held between masters and men at Mid- 
|dlesbrough, and the question has again been fully discussed. 
| It is confidently believed that a scale will be agreed to with- 
|out any stoppage of works. The ironworkers throughout 
|the North of England are holding meetings and considering 
| the wages question which will come before their Board of 
Arbitration. 


| Pig Iron Sales by Auction.—The proposal made by 
| Messrs. B. Samuelson and Co. of the Newport Iron Works, 
| Middlesbrough, a few weeks ago to sell their pig iron every 
fortnight or month by public auction, is still matter for 
discussion in this district. The company stated that it 
was their intention to introduce this new method of dispsos- 
ing of their produce early this year. Up to the present 
time they have not decided when to hold their first sale, 
but it will be within the next month or six weeks. Very 
great interest is taken in the proposal, the effects of which 
will be most carefully studied by the iron trade throughout 
the world. 

The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 








| 











New ZeaLaAnp Licutuovuses.—A recent melancholy 
loss of life in Foveaux Strait has shown the urgent necessity 
which exists for an additional light in that locality. Instrue- 
tions have been given to have the neighbourhood of Waipa- 
papa and Slope Points carefully examined, for the purpose of 
determining the precise position which should be adopted. 
A vote is proposed for the erection of the lighthouse, and 
steps will at once be taken to procure a suitable light. The 
light and apparatus which have for some time been in store 
at Auckland for erection on one of the islands as a guide 
to the entrance of the Hauraka Gulf will now be utilised for 
the object for which it was procured. Small sums will also 
be asked for the erection of leading lights (already in store) 
at the entrance of Tory Channel, and for placing a sub> 





stantial beacon in the French Pass, 
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SEA CONNEXIONS FOR STEAMERS. 

At who have had much to do with the management 
of sea-going steamers know that the difficulties attendant 
upon the repair or examination of the sea connexions not 
unfrequently give rise to much expense and trouble, 
while the derangement of these connexions has in many 
instances been a source of serious danger. For these 
reasons the arrangement, which we illustrate on page 17 
of the present number, and which has been designed and 
patented by Mr. Druitt Halpin, of 10, Victoria Chambers, 
Westminster, possesses a special interest. 

Referring to Fig. 1, which represents a part transverse 
section of an iron steamer, it will be seen that the suction 
pipe fof the circulating pump instead of being connected 
directly to a valve on the vessel’s side, communicates with 
a valve mounted on a chamber e formed between two of 
the frames, as shown in Fig. 3. This chamber is air and 
water tight, and is closed at top and bottom ; but at the 
top it communicates laterally with the adjoining similar 
chamber d. This latter chamber is furnished with open- 
ings ccin the side of the vessel, through which water 
ean freely enter. If no further provision existed the 
water entering at cc would simply rise in the chamber 
d to the same level as outside the vessel, but inside the 
chamber e is an air pipe g, which extends up to the 
top and which is in communication with a steam jet 
exhauster h. 

On the air being, by the means just mentioned, 
exhausted from the chambers de, the latter of course 
become charged with water through the openings c c¢, 
the two chambers thus forming a syphon pipe through 
which the water flows to the suction pipe f Any air 
which may from time to time accumulate at the top of 
the syphon can, of course, be readily removed by the 
exhauster, and the pipe / has thus as effective a sea 
connexion as if its valve box was mounted directly on 
the vessel’s side. 


On the other hand, if the valve on the suction pipe f 


requires examination or removal for repairs all that is 
necessary is to open the air cock rat the top of the 
chambers d e, when the water in the chamber d will, of 


(For Description see Page 10.) 
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course, fall to the same level as outside, and the suction 
valve can then be removed, the only water which will 
escape into the vessel being that contained in the 
chamber e. The exhauster / is arranged so that it can 
be worked with steam from either the main or the 
donkey boiler, and its pipe connexions are such that it 
is available, when desired, for quickly getting a vacuum 
in the condenser on starting. In Fig. 1, m is the exhaust- 
ing pipe to the condenser, andi/are the cocks which 
determine whether the exhauster shall draw from the 
condenser or the syphon chambers. 

In the foregoing description we have spoken only of 
the circulating pump suction being connected to the 
syphon chamber e, but it is evident that this chamber 
will be available for all sea connexions required, and 
there is no reason why any direct, connexion should 
be made through the vessel’s side. By Mr. Halpin’s 
arrangement—which is being introduced by Messrs. 


Bolling and Lowe, of 2, Laurence Pountney-hill, E.C.— | 


all sea cocks and valves can at any time be dismounted 

and examined as readily as if the vessel was in dry dock 
| @ matter of very great importance to steam shipowners 
| and underwriters as well as to sea-going passengers. We 
| have in our illustrations only shown one mode of carry- 
| ing out Mr. Halpin’s plans; but they can of course be 
| greatly varied to suit special circumstances. 


NEGROTOWN Pornt BrREAKWATER.—Tenders for the 
building of Negrotown Point Breakwater having been 
opened, it was found that that of Messrs. Duffy and Stevens 
was the lowest. Their tender is believed to have been for 
about 97,000 dols. The tenders sent in ran as high as 
280,000 dols. 


Coat In New ZEALAND.—Railway extensions and coal 
working enterprises are advancing hand-in-hand in New 
Zealand, and while the surveys undertaken for railway 
purposes in the colony are leading to the discovery of new 
coalfields, the existence of valuable coal deposits is tending 
to the rapid pushing forward of new railways. The 
exhibits of coal at an industrial exhibition held three 
months since at Ashburton, New Zealand, showed in a 
remarkable manner the wealth of this mineral possessed 
by New Zealand. They included specimens from the newly 
discovered coalbed at Mount Hutt, anthracite from the 
hills over the gorge of the Kakaia, nine or ten different 
kinds of coal found by the engineer surveying the route 
of the new railway to be built from Canterbury to the 
west coast, and from half a dozen other places in Canter- 
bury and the west coast itself. The whole range of hills 
skirting the Canterbury plains are said to be full of coal 
of a serviceable character—a fact which augurs well for 
the industrial prospects of that part of New Zealand. 


| These deposits are only awaiting the completion of the 
| Mount Somers Railway to be brought into general use. 
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ENGLISH TRAMWAYS. 

Tue future of tramways in England is a matter 
on which speculation may widely differ ; there may 
be eventually an immense development of rural and 
urban tramways, but the statistics of the last six 
years do not point to any such conclusion without 
some special reason or circumstances, some altered 








condition or ar¥fangements. Any novel, economic, 
and convenient mode of traction, clean, silent, 
manageable, and inexpensive, might revolutionise 
matters ; in the mean time, however, it may be 
safer to assume that future extension will correspond 
to that of the past, and that tramways for some 
years to come may resemble tramways as they are. 

Referring to the Parliamentary Return of Street 
and Road Tramways, giving statistics down to June 
30, 1881, it will be seen that the total length of 
line open for traffic in the United Kingdom is still 
less than 500 miles; of which about four-fifths are 
in England and Wales. 

Taking the English statistics as the greater and 
more instructive data, apart from Scotland and 
Ireland generally, the mileage open has been in 
1876, 94 miles; in 1877, 147; in 1878, 194; in 
1879, 233, in 1880, 269; and in 1881, 376 miles, 
the increase being steady up to 1880, and then by 
a sudden bound making up for the slower rate of 
extension in 1879 and 1880, the two years of 
extreme commercial depression ; thus, a sanguine 
future cannot well be based on the exceptional 
increase of 188]. The whole of the statistics for 1881 
show acorresponding increase which should therefore 
not lead us to misjudge the future by expecting 
annual extension at a steady rate of 40 per cent., 
without some exceptional cause. The total capital 
expended in English tramways only amounted to 
5,141,5077. in 1881 on 103 undertakings, or 376 
miles. Thirty of these undertakings not yet open 
for traffic, and 20 do not render very explicit 
definite data. Dealing then with the remaining 
53 undertakings, which we may suppose to be in 
working order, or mostly so, we find that the 
percentages of net profit in 1881, on capital 
expended up to that date, were roughly as follows, 
in each case : 

Table of Percentages of Net Profit. 





Expenses and Receipts of 26 English Tramways. 
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Nine worked at a loss. 

Out of these 53 tramway undertakings, presumed 
to be in working order, 18 yield upwards of 5 per 
cent, net profit, and 26, or half of them, yield more 
than 3 per cent. net profit. Among those worked 
at a loss, the percentage of loss is often 3 per cent. 
and sometimes 5 per cent. It is evident, therefore, 
that some peculiar advantage is necessary for the 


investor to look favourably on English tramways, | 


and the circumstances and cases of the most pros- 
perous tramways are hence deserving of attention. 


‘These are the Birmingham and Staffordshire, Bristol | 


Company’s, Cardiff, Leeds, Leicester, London, Lon- 
don-street, Manchester Suburban, Newcastle, New- 
port, North Metropolitan, Plymouth-street, Salford, 
Sheffield, Southport, Wallasey, Wantage, and 
Wirral. 

These are only in some cases companies with 
high invested capital, but the majority are located 
at places of probable high traffic, and have double 
lines, ‘The companies using locomotive engines are 
six in all, Blackburn, Bristol Company’s, Dews- 
bury, Leeds, North Staffordshire, and Wantage, of 
which half are in the preceding list. 

If we now take the 26 tramways paying 3 per 
cent, net and upwards, the abstract of their receipts 
and working expenses, which is annexed in a 
tabular form, will be foundto throw seme light on 
the conditions necessary to sound and steady remu- 
nerative working. ‘The most marked feature in all 
these is the low expense for maintenance of way. 
The conditions therefore of a paying tramway are 
sufficient capital invested, a double line, high traffic, 
and a well-made and well-designed line, requiring 
small cost in maintenance. Good engineering, 
therefore, is quite as indispensable in tramways as 
in public works of any other sort; and people 
holding the opinion that any one may design and 
superintend a tramway with very little difference 
as regards effect, are therefore eutirely wrong. 

The principle involved in carrying out engineer- 
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ing work without engineering skill, exactly corre- 
sponds to surgical operations without surgical skill, 
and legal action without legal knowledge. Economy 
has never yet been established by dispensing with 
the care and skill inherently necessary to anything. 
Lamentable failures may no doubt be prepared with 
certainty by fettering the professional man whose 
aid is required; gross errors are sometimes 
made by professional men in every branch 
of work; but such facts do not controvert 
the main principle. As to practical application, 
perhaps the tradesman’s adage, ‘‘ When you ask for 
’s starch, see that you get it” is more 
appropriate to engineering skill than to packets of 
starch; for plans and reports sometimes bear the 
signatures of persons who resemble the lilies, inas- 
much as they toil not, neither do they spin, although 
they certainly gather into barns. Honesty and 
skill are not only of more value than many sparrows 
and lilies, but as far as tramway statistics prove, 
yield substantial profit. 

Reverting to the Parliamentary Return, it may be 
noticed that although the mileage of single and 
double line, both authorised and actually open, is 
stated, the gauge of the lines is not given in a single 
instance, This serious omission prevents us from 
drawing any conclusions as to the effect on cost of 
maintenance of narrower or broader gauge; the 
general argument adduced in favour of narrower 
gaugesis that the first cost is less ; the objection raised 
is that a possible increased cost of maintenance nulli- 
fies that advantage; itis therefore desirable that some 
independent irreproachable statistics be forthcoming 
to elucidate the subject. 

Among the statistic headings may be observed the 
old delusive “number of passengers conveyed” which, 
as we happen to know, means ‘‘ number of passages 
taken,” or ‘ tickets issued,” irrespective of the real 
number of passengers that make use of the line 
either habitually or occasionally; but there is no 
excuse for employing inaccurate headings to 
statistics, whether familiar to us or otherwise. 

The horsing of tramways is an important part of 
the expenditure on a line in good working order ; 
the expense is no doubt partly dependent on the 
local cost of forage, and the care and treatment the 
animals receive ; the annual performance of a horse 
in miles run in cars may, however, be deduced from 
statistics, Wading through the figures, the results 
appear to lie between 1000 and 4000 miles per 
annum as extremes, and ordinarily from 2000 to 
3000 miles ; but it is impossible to discover whether 
the greater mileage performed, wears out the horses 
so much sooner as to be unprofitable. Tramway 
horses have short effective lives, not so much due to 
the mileage performed in actual traction as to the 
strain from frequent stoppages and startings; and 
there is good reason to believe that were they 
entirely relieved of these strains, their effective 
lives would be greatly lengthened, from four to 
nearly six years, that is by 50 per cent. A really 
good accumulator, acting as a brake in stopping, 
and affording motive power in starting, would be 
invaluable to tramway companies; but, as we are 
informed, the drivers do not want to have another 
handle to work ; thus not only do the horses suffer, 
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but we become obedient to our servants. Accumu- 
lators are, however, in use on one or two 


lines, though no mention is made in the returns 
of these useful appliances ; it would be very simple 
to add to the columns of working stock, one for 
cars with accumulators, Another matter, the 
description or sort of car used, arranged under some 
general typical form, might well be given in the 
statistics. The amount of traflic, and the more 
extensive use of tramcars by passengers is greatly 
dependent on this; the habits of English people 
are gradually altering, they are not contented with 
merely getting a passage from one place to another 
in a certain time at a fixed cost, they wish to be 
comfortable in so doing, and not to cause discomfort 
to others. The usual performance in arriving at a 
seat, by kicking or pushing aside the feet and knees 
of three persons, elbowing a fourth, and endangering 
the eyesight ofa fifth with an umbrella or parasol, is 
now becoming repulsive even to the performers. 
Shovin’ Arry does not enjoy it so much as formerly, 
he even rebukes scrambling Tom and whistling 
Dick, and admonishes them to “ go it easy.” Con- 
venience in public vehicles is becoming one of the 
necessaries ; large numbers of persons will for want 
of it avoid using the vehicles whenever possible ; and 
this forms a cause of serious loss of traffic. 

The future of tramways, like the past, rests en- 
t'rely on the basis of the requirements of the public, 
whose wishes and views have therefore to be 
borne in mind, in any forecast. Tramway traffic 
occupies an intermediate position between that of 
omnibuses and railways ; yielding to the former in 
the narrower and more crowded thoroughfares, and 
unable to compete with the latter in speed and 
capacity for traffic. That their usefulness will be 
extended when steam or some other motive power 
takes the place of horses is evident, but at present 
urban tramways are confined to certain main roads, 
steam power on these lines is banished to rural and 
retired localities. The question that arises there- 
fore is, will this condition of things change ? 

It is scarcely probable that rails will be allowed 
in the crowded thoroughfares, where their existence 
would prove a serious inconvenience to the ordinary 
wheeled traffic, and it may therefore be safely pre- 
dicted that their great extension will be in joining 
up the ever-widening suburbs to the metropolis or 
to provincial towns, and in connecting smaller 
towns and villages together; especially will this 
latter extension increase with the greater use of 
steam or other power instead of horses. It is pro- 
bable that we shall see shortly important develop- 
ments in this direction; Messrs. Siemens Brothers 
showed at Paris a practical application of electricity 
to propelling street cars, and this system is already 
receiving further application. We have yet to learn 
how far stored-up electricity can be applied satisfac. 
torily, but we may look confidently for this problem 
to be solved before long. 








A CENTRAL HARBOUR BOARD. 

In a former article on the subject of Fishery 
Harbours (vide ENGINEERING, June 24 and August 
5) we referred to the advantages which would be 
derived from the formation of a central harbour 
authority, whose duty it would be to undertake the 
superintendence of all affairs relating to public 
harbours, but as the opinion then expressed was 
not to any extent supported by argument it may 
perhaps be advisable to state our views more fully. 

There can be little doubt that there isa tendency 
in the present day towards over-legislation, dupli- 
cation, or complication of authority, and in many 
also interference with the free action of 
individual or private effort, and we must disclaim 
at the outset any desire to see what is termed 
‘grandmotherly” legislation extended towards 
harbour undertakings. Our object rather to 
show that the supervision of public ports may 
with advantage be simplified, and that the duties 
of several existing Boards could be better performed 
by one. 

Probably, comparatively few of our readers are 
aware how much room for improvement there is in 
the management of the finances of bodies having 
the control of funds from which they derive no 
profit. When a harbour is worked by a company 
to pay dividends it may be assumed that the 
directors and officials do their best to make the 
concern pay, but in the case of a public trust or 
commission no direct incentive towards economical 


cases 


is 


the accounts are often the reverse of satisfactory. 
In the case of the largest ports, such as the Mersey 
or the Clyde, it is quite likely that things are as 
satisfactory as can be expected, but when we turn 
to the smaller harbours it certainly is not so. No 
definite opinion appears to prevail as to the separa- 
tion of capital from revenue charges. Indeed, in 
some no such distinction exists, and the 
revenue is added in a lump to money borrowed, 
and working expenses are charged to the same 
account as the expenditure on new works. In 
other cases, where there is some show of separat- 
ing the accounts, the most hazy ideas seem to exist 
as to what isa proper division of the charges, and 
it is perfectly possible for one accountant to main- 
tain that the undertaking is in a _ flourishing 
condition while another could show it almost insol- 
vent. It may be urged that after all so long as the 
funds are not applied to foreign purposes no harm 
is done by laxity of this nature, but this is certainly 
not true. The harm may not be immediate but it 
will probably accrue sooner or later. On the one 
hand, if it should happen in the muddling up of 
the accounts that money derived from dues or rates, 
i.e., revenue, is applied towards the construction of 
new works, it is clear that the rates are too high; if 
on the contrary, capital is applied towards the pay- 
ment of interest or repairs, the concern is on the 
road to ruin. Either case is bad, and will check 
the growth of the port ; the first is making the 
present payers of dues pay for the benefit of pos- 
terity, the second will result if it lasts long enough, 
in loss of credit and the curtailment of necessary 
improvements. In all Actsof Parliament of recent 
date touching harbour funds, it has been customary 
in Government to insist on the provision of a 
sinking fund for the extinction of new debt within 
a period of from thirty to fifty years, but in the 
majority of cases no such provision exists. A sink- 
ing fund is simply an allowance for depreciation 
and would be entered as such in the books of a 
well managed company. There is a great similarity 
in the nature of the property of Harbour Boards, 
and there would be no difficulty in making a definite 
rule on the subject. Similarly a sample style of 
keeping the accounts should be published and all 
ports compelled to adhere tolerably closely to the 
same form, so that the public and the payers of 
dues may see at a glance whether or not the trade 
of the port justifies any change in the rates. <As 
matters now are, we could name some first-class 
ports where it would take a skilled accountant 
some hours to form even an approximate notion of 
the true state of the case. 

The question of the rates and dues, too, is one 
that shows the great necessity for some supervis- 
ing authority. For the convenience of those who 
pay them it is highly desirable that there should 
be some uniformity, not necessarily in the charges, 
but in the system of charging. It is quite right 
and proper that large ports which by the expendi- 
ture of large capital sumsare able to give a superior 
class of accommodation to large vessels should be 
entitled to charge heavier dues than small harbours 
into which vessels can only enter at high water and 
which have no modern appliances for loading or 
discharging cargoes; but it is very absurd that 
because some ports choose to complicate their tables 
of rates by distinctions which others do not recog- 
nise it is almost impossible for a merchant or 
shipper to make a comparison between the cumu- 
lative rate at any two ports. Indeed, at some of 
the largest ports in the country we have heard 
merchants complain that it was difficult to find out 
whether the dues charged them were correct. As 
with the accounts, let us have arecognised form of 
charging rates, but by all means allow every lati- 
tude as to the amounts. 

Intimately connected with the subject of accounts 
is that of loans. We have already entered fully 
(see ENGINEERING, vol. xxxii., page 629) into the 
attitude of the Public Works Loan Commissioners 
towards harbours, and an impartial study indicates 
that an important reform is necessary in the admi- 
nistration of the Loan Acts of 1861 and 1875. This 
matter need not be further alluded to here except 
to note that one of the chief duties of the Board 
which we propose, would be to relieve the Public 
Works Commissioners of their duties so far as 
regards harbours. 

Another most important argument in favour of 
our Board would be that only in exceptional 
instances would application to Parliament be neces- 
sary. The majority of cases of applications for 


cases 





management exists, and the consequence is that 


struct works could be heard and decided in much 
the same manner as is now done by the Local 
Government Board in the case of water, gas, and 
sewage works promoted by town councils and local 
boards. Many applications by harbours for par- 
liamentary powers are very simple and easily dis- 
posed of, even when opposed, but the expense of a 
special Act is often comparatively heavy, and, 
indeed, this fact alone frequently deters proposals 
for improvement. The uncertainty of the decisions 
of parliamentary committees also acts as a deter- 
ring cause, by, to some extent, inviting opposition. 
A large amount of the fighting in the committee- 
rooms could we fancy be avoided if it were not for 
the doubt which exists often up to the last moment 
as to what view the committee are likely to take. 
Parliament has too much to do now-a-days, and on 
this ground alone the relief which would be afforded 
| by removing harbour matters to another tribunal 
ought to make the present suggestion acceptable to 
the Legislature. 

At present, however, the parliamentary com- 
| mittees are not the only tribunals which have to be 
|faced. In many cases, indeed the majority, the 
consent of the Board of Trade is necessary. Every 
| engineer knows that in new harbour undertakings 

these preliminary steps are what generally stop 
| progress. When it is explained that application 
has to be made to both Houses of Parliament, to the 
| Board of Trade, and also, if a Government loan be 
asked, to the Loan Commissioners, the result too 
often is that the enterprise is abandoned in dismay. 
| If Parliament really desires to promote the 
growth of all sea-ports, which have contributed so 
|enormously to the prosperity of the country, let it 
simplify legislation on the subject. Give us a 
Board somewhat on the lines of the Local Govern- 
;ment Board, and let it only in exceptional cases be 
necessary to apply for a special Act. Give it the 
powers at present exercised by the Harbour 
Department of the Board of Trade, the Scotch 
Fishery Board, and the Loan Commissioners, so far 
as regards Harbour Loans. Put all the public 
harbours in the United Kingdom under its control 
and supervision; let it examine and audit all 
accounts, revise and consider alterations in dues and 
rates, authorise new works, and, in approved cases, 
grant loans. Instruct this body to carry out the 
Act of 1861 as regards loans in the spirit intended 
by its framers, or if there is doubt on this point 
issue new instructions dealing liberally with 
harbours as regards the nature of the works and of 
the security. We have a high opinion of the 
management of the Board of Trade in harbour 
matters, and were inclined to have suggested that 
that department should have been constituted the 
necessary authority with extended powers; but 
probably a suggestion of this kind would re-open 
the old controversy between the Board and the 
Loan Commissioners. Such a result as this would 
be very undesirable, and we are satisfied the 
appointment of an entirely new body is the best 
and simplest way to meet the case, and it is with 
every confidence in our opinion that we leave the 
case in the hands of our readers. 











THE INSTITUTION OF CIVIL 
ENGINEERS. 

Tur sixty-fourth annual session of the Institu- 
tion of Civil Engineers will open on Tuesday 
evening next, under the presidency of Sir William 
G. Armstrong, Mr. Edward Woods having been 
elected to fill the vacancy among the vice-presidents 
caused by this change. The annual report read at 
the annual general meeting held on December 20th 

| last, is now printed and distributed among the 
| members, and its perusal cannot fail to awaken 
feelings of satisfaction and pride of the Institution 
to which they belong. The association is a power- 
ful one numerically and financially, and its useful- 
ness to the profession cannot well be overrated. 
The advantages to be derived from the Institution 
building itself, are of course limited to those who are 
able to make personal use of them, but the Trans- 
actions, which grow in size and value from year to 
year, are delivered at short intervals to members in 
all parts of the world, and who are thus more 
favoured than the members of any other existing 
association. Foreign members too, if they are 
debarred from attendance at the weekly meetings, and 
from the use of the reading-room and magnificent 
library, have full amends made to them by the 
improved status which their connexion with the 





power to borrow money, levy new rates, and con- 


Institution bestows on them. If membership at 
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home is a convenience, abroad it is a privilege ; 
neither definition probably expresses exactly the 
benefits attached to the connexion, though it 
defines accurately its relative advantages. At present 
the total number of members in the several classes 
of the Institution is 3237, as compared with 3082 
at the close of 1880, and 2960 at the end of 1879. 
The present total is made up of 18 Honorary 
Members, 1261 Members, 1406 Associate Members, 
and 552 Associates, the net increase during the year 
having been 155, or almost exactly 5 per cent. 
The number of transfers from the Associate 
Member to the Member class is less during the past 

ion than it was in 1880, the numbers being 30 
und 44respectively ; onthe other hand, 47 Members 
have been elected, against 43 in 1880. There has 
been a larger reduction in the force of the Institu- 
tion during the past, than in the previous year— 
8» as compared with 68—of these, unfortunately 
the names of 60 appear in an obituary list; there 


The 


have been 15 resignations, and 10 erasures. 

vain to the total foree has thus been made by a 
nsible increase in the numbers of new elections, 

except in the Associate class, to which there were 


only nine entries. Death has been busy in the 
Institution during the year, and has transferred 
many well-known, and some venerable names to his 
own register; among them, Mr. James Ashwell, 
one of the five founders of the Institution, more than 
sixty-four years ago, and Mr. Robert Mallet, who has 


left a notable name behind him after a long and 
busy life. Amongst the others who have passed 
away we note the names of William Brunton, of 
William Alexander Brunton, of John Head, Alfred 


Morant, Baron Max Von Weber, Oswald Young- 
husband, William Humber, and Hamilton E. 
Towle ; an unusually long list of names well known 
to the pres nt gene ition. 

The funds of the Institution are, as usual, in a 
flourishing condition ; it has a income of 
over 16,000/.; but, on the other hand, it spends this 
in a wise and liberal manner, giving back 
to its members at least as much as it receives, and 
retaining a balance of only 771/. out of its revenues, 
The amount paid in as subscriptions during the 
fiscal year ending November 30 was 10,164/., and 
the fees then remaining due were only 35d/., a 
condition of things which speaks highly for the 
organisation of the Institution, and the prompt 
payment tendencies of over 3000 members seattered 
through all parts of the world. By far the largest 
item of expenditure which appears in the Institu- 
tion balance-sheet, is that for the published Tran- 
sactions, amounting to no less than 6523/. for the 
year; of this 821/. were spent in preparing and 
publishing the splendid subject-matter index for 
volumes [. to LVIIL, which was issued to the 
members a few months ago, Of other expenses, 
house and establishment charges amount to 168/.; 
salar ; and the cost of medals, postage, 
stationery, diplomas, &e., to 1118/. 

We said that members of the Institution, 
apart from all other advantages connected with 
their membership, receive at least the full value 
of their subscription in the annual volumes of 
published Transactions, which are, without any 
exception, more extensive and elaborate than those 
of any other existing society. During last year no 
fewer than five bulky volumes were delivered to 
the members; of these one was the general index 
already referred to, and the other four formed the 
record of the year’s work of the Institution. They 
contain fourteen communications read at the Tues- 
day evening meetings, and the discussions thereon ; 
thirty-seven other papers not read, but selected for 
printing, and the usual well-digested mass of 
abstracts from foreign professional publications. 
This special feature of the Transactions, com- 
menced now some years ago, continues to grow in 
value, notwithstanding the constant difficulty in 
selection and abstracting. Of the fourteen papers 
the most important perhaps was that by Mr. T. 
Seyrig, on the different modes of erecting iron 
bridges, and which will form a standard addition 
to professional literature. Sir William Thomson’s 
communication upon tidal recording instruments 
was also of value and interest, as well as Mr. Phil- 
lips’s paper on the corrosion of iron and steel. 
Upon looking through the volumes, we can at least 
say that the quality both of papers and discussions 
for the past session is up to the average. 

The attached Student class still continues to form 
an important feature of the Institution. Since its 
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formation it has attracted 1462 members, the pre- 
sent number being 662. 


Of the remainder about 








half have been gradually admitted within the Insti- 
tution, while the balance has dropped out of sight. 

It is important to notice that Mr. Abernethy has 
acted in the capacity of President for one year 
only, and following the example of his predecessor, 
has retired to make room for Sir W. Armstrong. 
Probably the good precedent thus established will 
become a general rule, and the circulation among 
Members of Council will be thereby stimulated, a 
very desirable result, as we have very frequently 
pointed out. 

Reviewing the present condition of the Institu- 
tion, and comparing it with that of only a few years 
ago, we feel that there exists at present little that 
should be changed in its organisation or administra- 
tion, and when we consider to what good purpose 
the power of the Institution is directed by its 
Council, it becomes evident, that whatever changes 
may be desirable, should be left wholly to time and 
circumstance gradually to effect. On one point, at 
least, we know that every member of the Institu- 
tion is unanimous—that a large proportion of its 
prosperity, the development of its Transactions, and 
its admirable organisation in detail, are due to the 
untiring energy, skill, and patience of its secretary, 
Mr. James Forrest. 


THE WEATHER OF DECEMBER, 1881. 

Tut weather of December over the British 
Islands may be said to have been seasonable, which 
implies that it was dull, humid, and rainy, with a 
little snow and hail in exposed localities, prevalent 
south-westerly winds, and frequent gales. The 
north-west of Ireland and the north of Scotland 
had the worst of the weather, for the storm centres 
mostly passed over that region coming up from 
the southward and going to north-eastward. Re- 
ferring to extreme positions to which the Isle of 
Man is central, the mean atmospherical pressure 
and temperature at 8 A.M. were as follows : 

















Positions Mean Difference om Difference 
; Pressure. from Normal cue from Normal. 
in deg. deg. 
North below 0.09 41 nil, 
South above 07 45 below 2 
West below .07 42 nil 
Fast 29.89 above 05 39 below 1 
Central 29.82 nil 42 ni 





Thus the distribution of pressure and of tempe- 
rature was almost normal, and in conformity with 
these conditions the resultant of the general direc- 
tions of the daily winds was 8.W. by W., the 
normal resultant for the month being about 
W.S.W. The following statement shows that the 
rainfall was as nearly normal as could well be ex- 
pected, except in the north, where both the amount 
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Places. Rainy Days. Amount, Pg a 
in. in, 
Sumburgh Head .. 30 5,26 above 1.94 
Prawle Point 18 3.63 | below 0,39 
Valencia —_ ane 25 6.85 above 0.63 
Yarmouth ... asa 17 331 below 0.11 


An area of low barometric pressure, 28.7 in., was 
formed at the north of Scotland on the 17th, and 
became 28.3 in. on the 18th, between Scotland 
and Norway. The night was exceedingly rough and 
unsettled over the whole islands, gales and heavy 
rain prevailing generally ; and, during the 18th, 
very boisterous winds blew in most parts of the 
country. A severe westerly gale blew over the 
southern portion of England in the night of 
the 20-21st. The barometer rose to 30.7 1n. on 
the 26th, and fell to 28.3 in. on the 17th, showing 
arange of 2.4in. The highest temperature was 
57deg. at Llandudno on the 6th, the lowest 15 deg. 
at Brooksborough, on the 12th. At Cambridge 
1.05 in. of rain fell on the 18th. The coldest period 
was from the 9th to the 13th, when the wind was 
from N.N.E. chiefly. The22ndand 23rd were cold 
and foggy. Lightning was seen on five nights, 
aurora on one night. Nearly every day furnished 
striking contrasts of temperature between various 
places at the same time. Differences of tempera 
ture exceeding 15 deg. occurred as follows: 4th, 
Prawle Point 50 deg., Nairn 30 deg. ; 6th, Valencia 
54 deg., London 34 deg. ; Sth, Dover 42 deg., Wick 
26 deg.; 11th, Holyhead 42 deg., Parsonstown 
23 deg.; and on the 12th, 44 deg. and 20 deg. 
respectively ; 14th, Pembroke 47 deg., Nottingham 





26 deg.; 15th, Valencia 45 deg., York 26 deg. ; 
16th, Falmouth 47 deg., Liverpool 31 deg. ; 20th, 
Valencia 44 deg., Wick 26 deg.; 22nd, Prawle 
Point 45 deg., Aberdeen 27 deg. ; 23rd, Valencia 
41 deg., Nottingham 23 deg.; and on the 24th, 
51 deg. and 28 deg. respectively ; 25th, Valencia 
52 deg., Cambridge 34 deg.; 27th, Valencia and 
Wick 50 deg., Liverpool 36 deg.; 28th, Valencia 
52 deg., York 31 deg. ; 29th, Parsonstown 52 deg., 
York 37 deg. ; 31st, Scilly 49 deg., York 32 deg. 

The duration of sunshine, estimated in percentage 
of its possible amount, was for the four weeks end- 
ing the 26th; in north Ireland 29 per cent., in 
south-west England 28 per cent., in south Ireland 
27 per cent., in East Scotland 26 per cent., in 
Central England 25 per cent., in east England 
22 per cent., in south-east and north-east England 
20 per cent., in West Scotland 18 per cent., and 
in north-west England scarcely 10 per cent. 








PRIVATE BILLS FOR SESSION 1882.* 

Oswestry and Llangynog Railway is to be com- 
posed of three sections, No. 1 connecting the Porth- 
y-Waen branch of the Cambrian railways with the 
Potteries, Shrewsbury, and North Wales; Nos. 2 
and 3 are also connexions with the latter railway at 
a place called Llanyblodwel, and the promoters seek 
power to run over parts of those lines and make 
working agreements with the companies owning 
them. 

The railway projected in that salubrious, tar- 
smelling, and strong-language impregnated district 
between Poplar and Canning Town is to consist of 
five parts, No. 1 being from Bedford-terrace, Poplar, 
to near Barking-road Station on the North Wool- 
wich line ; No. 2 joins the Blackwall Railway a 
Poplar ; No. 3 forms contact with the North London 
near its junction with the Blackwall line; and Nos. 
4 and 5 connect No. 1 with the North Woolwich 
branch near Cow level crossing. 

The Portmadoec and Beddgelert Railway is to 
commence near the Portmadoc Station of the Cam- 
brian Company and terminate near brave Gelert’s 
grave at Nantmor, and is to be worked by the 
Cambrian Company. 

One of the most prominent, or, if it proceeds, the 
most conspicuous, schemes for next session is called 
the “* Regent’s Canal City and Docks Railway.” 
The notice begins by provisions for vesting the 
Regent's Canal undertaking in the incorporating 
company ; it then describes thirteen new railways, 
beginning near Westbourne Terrace-road, Padding- 
ton, passing through Marylebone, St. Pancras, 
Islington, Clerkenwell, Shoreditch, Hackney, 
Bethnal Green, Stratford, Bow, East and West 
Ham, and terminating at Plaistow in the latter 
parish ; the railways in their course form connexions 
with the Great Western, Midland, Great Northern, 
aud Hammersmith and City lines. There are also 
branches to the St. Katharine Docks and Railway. 
The Biil is further to authorise extensive works in 
relation to the Regent’s Canal, and certain street 
alterations in the parishes of St. Luke’s and St. 
Giles’s Without, Cripplegate. In its professional 
details this is the most stupenduous work that has 
visited Westminster for many years past; the plans 
and book of reference are of Brobdignagian pro- 
portious, involving landowners’ notices to corre- 
spond; while the sum required for investment to 
represent the Parliamentary deposit upon the esti- 
mate of cost would of itself be sufficient to produce 
an upward tendency in the price of Consols. 

The Romford and Tilbury is from the Great 
Eastern Colchester line at Romford to the Tilbury 
and Southend near the crossing by that railway of 
the road known as the Bell House Manor way. 

The Radstock, Wrington, and Congresbury Junc- 
tion is to start from the Bristol and North Somerset 
Railway in Farrington Gurney, 3} miles from Rad- 
stock, pass through about a dozen Somersetshire 
villages and terminate by a junction with the 
Cheddar Valley branch of the Bristol and Exeter 
at Congresbury Station. Working agreements, &c., 
with Great Western and Bristol, and North Somer- 
set Railway Companies, including powers to those 
companies to subscribe towards the capital; and 
running powers over Bristol and Radstock branch 
into Radstock Station and over Cheddar Valley 
line to Yatton and Congresbury stations, also form 
parts of the Bill. 

The so often quoted Rhondda crops up again in 
an undertaking to be called the Rhondda and Swan- 
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* See pages 579, 592, 619, and 618, vol. xxxii, 
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sea Bay Railway, which is to be composed of six 
sections. Nos. ] and 2 form a connexion between the 
Rhondda Farr branch of the Taff Vale and the 
South Wales Railway of the Great Western ; Nos. 3 
and 4 continue the line to the Swansea and Neath 
Railway at Briton Ferry Road Station ; and Nos. 5 
and 6 finish it off by connexions with the Cwmafon 
Railway and Oakwood Tramway near a place called 
Tewgoed. The Bill is to include compulsory facilities 
by the Swansea Harbour Trustees, running powers 
over parts of Cwmafon Railway and the railways 
and tramways leading from the Cwmafon Railway 
to the New Wharf at Port Talbot, and working 
agreements with the Taff Vale, Great Western, 
Midland, and North Western Companies. 

We again return to the capital to discuss the 
merits of a proposal under the title of South-Western 
and City Junction, which is to be carried out through 
the medium of eleven railways and other works; 
four of which, railways starting from different points 
at and near Waterloo Station, carry us to Windmill- 
street near the junction of Wootton-street with 
Cornwall-road, where No. 5 forms a junction with 
the South-Eastern at the bridge over the latter road ; 
No. 6 takes us to the South-Eastern bridge over 
Collingwood-street ; No. 7 continues the route to the 
junction of Sumner-street with Southwark Bridge- 
road; No. § proceeds to the junction of Great St. 
Thomas Apostle with Queen-street; No. 9 is a 
branch from the Chatham and Dover near the 
bridge over the South-Eastern in St. Saviour’s 
parish to the terminal of No. 7; Nos. 10 and 11 
appear to be identical continuations of No. 6 tothe 
Chatham and Dover near the southern end of the 
bridge across the Thames. The other works involve 
an alteration of the levels of Queen-street and a 
diversion and widening of Bow-lane and Garlick-hill. 

Sutton and South-Western Junction is a short 
line from an open point in Sutton, formerly intended 
as a skating rink, passing through Cheam, Cudding- 
ton, and Malden to the Worcester Park Statiou of 
the Leatherhead branch of the South-Western Com- 
pany. The line appears to be solely in the interest of 
the South-Western Company, and if constructed 
will doubtless induce the residents of Sutton to bless 
the promoters for shortening and improving their 
present circuitous connexion with the metropolis. 

Southend and Shoeburyness Railway is to com- 
mence at a point on the Tilbury and Southend line 
near Southend station-house, and terminates ata 
point in South Shoebury near Shoeburyness. 

The undertaking advertised as Somerton Junction 
is in three railways; the first of which is from the 
Durston and Yeovil branch of the Great Western 
to Castle Cary; No. 2 continues it to the Wilts, 
Somerset, and Weymouth at Ansford, and No. 3 
connects it with the Somerset and Dorset at Ever- 
creech. 

The South Wales and Severn Bridge Railway is 
to be in four sections, forming junctions with the 
Severn and Wye and Severn Bridge Railway, the 
North-Western company’s Merthyr, Tredegar, and 
Abergavenny, the Newport, Abergavenny, and 
Hereford of the Great Western, and the Brecon 
and Merthyr Tydfil Junction ; the Bill is to include 
running powers over the Severn and Wye, Brecon 
and Merthyr Tydfil, and Mid-Wales Railways. 

The Skipton and Ilkley Bill is to authorise a 
railway commencing in Skipton by a junction with 
the Midland Compapny’s line from Skipton to Colne, 
passing through about a dozen parishes in the West 
Riding and terminating by a junction with the joint 
line of the Midland and North-Eastern at Ilkley, 
and a new road at Skipton; the Bill includes the 
requisite running powers over the Midland and 
North-Eastern, and offers the undertaking to the 
fostering care of those companies and the Lanca- 
shire and Yorkshire. 

The Tilbury and Gravesend ‘Tunnel Junction is 
to consist of three parts; No. ] starting from the 
Tilbury and Southend, near the West ‘Tilbury 
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to be made from a point in the South Devon in 
Tavistock parish through Whitchurch and Calstock 
to an independent station in the village of Gunnis- 
lake. 


pany out of the abyss of Waterloo is called ‘‘ Water- 
loo and City Railway.” The scheme is less elaborate 
than its prototype, the South-Western and City 
Junction, inasmuch as it consists of only five sepa- 
rate railways as against eleven, but then it forms 
no connexion with the Chatham and Dover as the 
other proposes. Section No. 1] starts from the 
South-Western bridge over Westminster-road and 
terminates in Wootton-street; No. 2 begins and 
ends at the same termini as the first; No. 3 starts 
from the newly erected south-easternmost passenger 
line at Waterloo and ends at the same point as the 
others; No. 4 commences at the termination of and 
forms junctions with Nos. 2 and 3 and terminates 
in Great St. Thomas Apostle near its junction with 
Queen-street, together with a bridge for carrying 
No. 4 and also No. 5 across the River Thames ; No. 5 
is from the termination of No. 1 to the same point 
as terminates No. 4. The other works to be included 
in the Bill comprise a diversion of the Waterloo 
branch of the South-Eastern Company, the widening 
and improvement (save the mark!) of Waterloo 
Station, and some street alterations in St. Mary, 
Lambeth. We presume the promoters rely entirely 
upon the South-Westera Company for working 
arrangements, but the provisions are stated so 
gingerly that it is hardly safe to say so ; what seems 
much clearer is that the public bodies may subscribe 
to any extent that their benevolence may prompt. 
The undertaking to be authorised by the Wimble- 
don, Merton, and West Metropolitan Junction Bill 
consists of four parts. Nos. ] and 2 are from the 
Wimbledon, Tooting, and Merton, at Wimbledon 
to a point on the authorised Kingston and London 
Railway at Wandsworth; No, 3 is a spur at Wim- 
bledon; and No. 4 is from an uncertain point in 
Wimbledon described as a junction with Nos, 1, 2, 
and 3, or one of them, to the South-Western line 
near Wimbledon Station. 





Junction signal box, is to pass under the Thames 
by means of a tunnel which is to be used also for 
foot passengers, and terminating in Windmill-street, 
Gravesend ; No. 2 continues the line to Milton, and 
No. 3 connects it with the authorised Gravesend 
Railway at Northfleet. The Bill is to include the 
purchase of existing ferries and rights of ferry over 
the river by agreement, without any provision of a 
compulsory or arbitrative kind, which reads very 
like putting a power into the hands of a few Tom | 
Tugs (not always the most placable or reasonable 
of mortals) to stop the whole concern, if sanctioned, 
as the humour suits them. 

The railway entitled ‘Tavistock and Gunnislake is | 
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The Windsor and Ascot appears to be our old 
friend who came to an untimely end last year before 
he was born, as an Irishman would say. We have 
heard, however, that somehow or other the present 
scheme either avoids Windsor Forest altogether or 
interferes with it in an unobjectionable way, this 
being the reputed blot which caused the premature 
decease of its predecessor. The undertaking is divided, 
in accordance with the prevalent mode, into four 
parts; No.1 is from the Windsor branch of the 
Great Western to the Ascot and Aldershot line of 
the South-Western; Nos. 2 and 8 are spurs in 
Clewer and Sunninghill parishes, while No, 4 con- 
nects the whole affair with the Reading branch of 
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the South-Western. The Bill includes running powers 
over part of the Windsor branch of the Great 
Western, Reading, Ascot, and Aldershot branches 
of the South-Western and so much of the South- 
Eastern as lies between the junction of the Read- 
ing branch therewith and Wokingham, and offers 
working arrangements to either of the companies 
named, 

The Windsor and Metropolitan undertaking is to 
be composed of two railways, the first being from 
the authorised line of the Hounslow and Metro- 
politan at Heston through Cranford, Harlington, 
East Bedford, Harmondsworth, Iver to Langley 
Marsh and Horton, whence the second continues it 
through Stoke Pogis, Datchet, Upton-cum-Chalvey, 
Eton, and Clewer to an independent station in 
Thames-street, Windsor. The Bill is also to con- 
tain provisions enabling the Hounslow and Metro- 
politan and the District Companies to execute and 
maintain the works to be authorised. 

The Royal burgh of Windsor is to be further 
accommodated by an undertaking called the Windsor, 
Aldershot, and Portsmouth Railway, which is to be 
carried out by nine lines. No.1] is from the Windsor 
branch of the Great Western at Windsor to the 
Reading and Reigate branch of the South-Eastern 
nesr Wellington College Station; Nos, 2 and 3 are 
spurs in Clewer parish ; No. 4 continues No. 1 from 
W inkfield to nearthe Ascot Hotel ; No. 5 is from the 
Reading and Reigate branch of the South-Eastern 
at Ash to the Pirbright, Farnham, and Aldershot 
branch; No. 6 begins by a junction with the Guild- 
ford, Alton, and Winchester of the South-Western, 
and ends at Portsea; No.7 is wholly in Farnham 
parish, and forms a connexion between the last- 
named line and No. 6; No. 8 is from Portsmouth 
Harbour to Southsea; and No. 9 joins No. 8 to 
the South-Western Portsmouth branch. 

Westgate and South-Eastern Junction is in three 
sections, the first beginning at a point near Minster 
Station on the South-Eastern, and terminating at 
an open point in the same parish. No. 2 is from 
another point on the South-Eastern line in Monkton 
parish to join No, 1 on the main road between 
Canterbury and Ramsgate, and No. 3 is from a point 
on No, 1 inthe Canterbury and Margate-road io the 
junction of St. Mildred’s-road and Rowena-road in 
the parish of St. John the Baptist. The Bill is to 
authorise the use of Minster Junction, and Grove 
Ferry Station, and working arrangements with the 
South-Eastern Company. 

The Walton and Harwich Junction commences 
near Walton-on-the-Naze station of the Tendring 
Hundred Railway, and terminates by a junction 
with the Great Eastern Harwich branch at Dover- 
court, 

The Worcester and Broom Railway is to be in 
seven sections, and involves the construction of five 
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separate railways in and about the parish of St. 
Peter the Great, Worcester, which it leaves by 
junctions with the Great Western and Midland 
lines, and by Railway No. 6 continues its course 
through about a dozen parishes in the counties 
of Worcester and Warwick to a junction with the 
Evesham, Redditch, and Stratford-upon-Avon 
Junction line at Bidford, and No. 7 is a connexion 
with the Evesham and Redditch Railway near 
Broom Junction. 

This is the last notice we have to deal with under 
this head. In leaving these Bills we remind the pro- 
moters that there is a tide in the affairs of incorpo- 
rating railway Bills which reaches the flood on the 
_4th of January ; to those who breast the wave hope 
still remains, but for the rest, the deluge. | 


NOTES. 
Book CLEARANCES AT THE PATENT OFFICE 
Library. 

Tue “cho has in a recent number made a strong 
protest against the clearance of certain books 
which has lately been made at the Patent Office 
Library. Our contemporary says: “The Patent 
Office Library has recently had a new head, and 
the inauguration of his reign has unfortunately 
been signalised by a clearance of some of the most 
valued treasures of the library in Southampton- 
buildings. The old cry of ‘want of room’ has 
been raised, but the answering cry is ‘ Make room,’ 
for the free use of the Patent Office Library is 
the only return the Government makes for the large | 
sums it receives from inventors and patentees.” | 
We object as strongly as the Echo to the miserable | 
policy which so cramps the development of the | 


Patent Office Library ; but in the present instance | 
our contemporary has discovered a mare’s-nest, 
and has moreover done a great injustice—we are | 
sure unintentionally—to the new librarian, Mr. | 
Allison. 


The fact is that the books which are | 
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being cleared out instead of being “some of the 
most valued treasures of the library” are chiefly 
old army and navy lists, and similar works of no 
scientific value, and which cannot be regarded as 
having any claim to a place in a patent office 
library. Mr. Allison is no “new broom” in the 
ordinary sense of the term, and those who are 
acquainted with his long connexion with the Patent 
Office Library well know that he may be trusted to 
do nothing that will in any way lessen the use- 
fulness of that library to the class who resort to it. 


OZONE FORMED BY LiGur. 
An interesting discovery is announced from Paris 
by M. J. Dessan, a French chemist, who has been 


| for years engaged in the study of oxygen and ozone. 


He finds that oxygen can be transformed directly 
into ozone by the rays of light. The oxygen he 
used in his experiments was prepared from chlorate 
of potash, and very pure. It was contained in a 


| glass bell jar, which together with all the other 


vessels employed was coated with blackened paper 
to exclude the light and keep the oxygen dark. 
While in this condition the oxygen had no action 
in the ozone test with which it communicated ; 
but when the rays from an oxyhydrogen limelight 
were reflected upon the bell jar so as to fall upon 
the gas within for twenty-five minutes, the solution 
of iodide of potash and amidon used as an ozone 
test became blue, and indicated the presence of that 
substance. The discovery, if it be sufficiently 
verified, will throw considerable light on the 
physiological action of solar radiation. 

Tue TELERADIOPHONE. 

M. Mercadier’s researches in radiophony are well 
known, and one practical result from them is the 
multiple telegraph, which he has brought out under 
the name of the teleradiophone. This is an appli- 
cation of Professor Bell’s selenium photophone, 
which was probably foreseen by Professor Bell 
himself. It is known than if an intermittent ray 





of light falls on a selenium cell in circuit with a 
battery and telephone a musical note will be heard 
in the telephone of a pitch dependent on the 
number of interruptions in the ray per second. On 
breaking up this musical tone by the interposition 
of a screen in the path of the ray a telegraphic 
message can be sent after the Morse code. M. 
Mercadier employs the rays from a gas jet reflected 
by a mirror and focussed on a revolving wheel with 
holes driven through it round the edge. Behind 
this wheel isa selenium cell in circuit with a battery 
and telephone. Before the wheel is a small screen 
or disc connected with a lever or signalling key 
which the operator can insert or withdraw from 
the track of the light, thereby cutting it off alto- 
gether at will. On manipulating this key, accord- 
ing to the Morse code, the words of a message can 
be sent in a manner similar to the harmonic tele- 
graph of Mr. Elisha Gray. Two or more selenium 
cells and telephones can be connected in the same 
line circuit, and thus several messages be passed 
simultaneously over the same wire, provided the 
transmitting wheels have different numbers of 
holes, and interrupt the ray unequally. The notes 
due to these different transmitters will have dif- 
ferent pitches, but by means of suitable resonators 
attached to the telephones the particular note 
desired may be strengthened so that the clerk 
listening at that telephone will easily hear that note 
distinctly, and no other. With ten sets of appa- 
ratus, each giving twenty despatches of thirty 
words each per hour, the total transmission would 
be 6000 words per hour. 
BLowInG uP Ice IN THE ELBE. 

There lie in the River Elbe, north of Mlikojed, 
two sandbanks connected by a stone dam, which 
divide the river for over half a mile into two 
branches. That which lies along the left bank is 
the largest, and is the navigable channel. In 
February, 1881, this channel was so far blocked up 
with ice, that only about 35 ft. in the middle 
remained free for the passage of ships. The ice— 
which was about 10 in. thick—was heaped up, one 
sheet over the other, and formed a dangerous over- 
hanging barrier, which forced the water into the 
right-hand channel. The buildings on the shore 
were thus threatened with flooding. and the proper 
passage was in danger of being blocked. Under 
these circumstances it was decided to restore the 
normal order of things by blowing up the ice with 
gunpowder, which explosive was chosen for reasons 
of economy. Single charges were used where the 
ice floated, and was only one layer thick ; but 11-lb. 
charges were employed where it was two layers 
thick, and 13} lb. where it considerably exceeded 
this. They were enclosed in very strongly made 
tin boxes. These were closed with a cork stopper, 
plastered over with a mixture of pitch, tallow, and 
linseed oil. Altogether 1232 lb. of powder was 
disposed in eleven series of from six to sixteen 
mines each, placed at about 40 ft. apart, inserted 
through holes made in the ice, and driven down to 
its under surface. Each series was discharged 
simultaneously by electricity, and there were no 
missfires. The lower part of the icefield was 
first attacked, and then some of the mines in the 
upper part were discharged. The effect of these 
was to loosen a quantity of ice, which by its mere 
weight carried away a great mass 150 ft. long lying 
below it before the mines for breaking up this 
latter could be fired. The total result was most 
satisfactory. With five days’ labour about 536,000 
square feet of ice were cleared away, and a free 
channel opened of 3000 ft. long, and from 130 ft. to 
140 ft. in width. 


Tue Roya Institution LECTUREs. 

The lecture season was opened last Saturday with 
a discourse by Professor Ball, F.R.S., on the Sun. 
This was the first of a series of six lectures to be 
given by the Astronomer Royal for Ireland on the 
solar system. Although these afternoon conferences 
are primarily intended for children—in perpetua- 
tion of a custom introduced by Faraday, and one 
which he fondly cherished—still only a small frac- 
tion of the 814 persons who crowded the lecture 
theatre of the Institution last Saturday could, with 
any semblance of propriety, be classed as juveniles. 
Such a gathering speaks for the fame of the 
astronomer as well as for the reputation of the 
lecturer. The concluding discourse will be given 
to-morrow (January 7), and will treat of the 
chemistry of the stars, lunar tides, the gradual 





retreat of our satellite, and the stupendous con- 
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sequences of tidal evolution. Of the other courses 
to be given before Easter, one consisting of four 
lectures will be given by Professor Moseley, F.R.S., 
on one of his favourite themes, Corals, and 
another of three lectures by Professor Tyndall on 
a subject not yet announced. The Friday evening 
meetings, which are deservedly among the greatest 
scientific attractions of the season, will begin on 





January 20 with a discourse on Comets, by that 
veteran spectroscopist, Dr. Huggins, F.R.S. The 
other lectures will be as follows : January 27, R. 
S. Poole, of the British Museum, on the Museum 
and Libraries of Alexandria; February 10, Pro- 
fessor Frankland, on the Climate of Town and 
Country; February 17, Dr. Mc.Kendrick, on the 
Breathing of Fishes; February 24, Professor Odling, 
on Sir’ B. C. Brodie’s Researches in Chemical 
Allotropy; March 3, Mr. A. Tylor, on the Roman 


March 10, 
by Incan- 
on Spectro- 
the 
on 


Antiquities recently found in London ; 
Mr. J. W. Swan, on Electric Lighting 
descence; March 17, Captain Abney, 
scopic] Work with the infra-red Rays of 
Spectrum; and March 24, Professor Ayrton, 
Electric Railways. Professor Tyndall and Dr. 
Spottiswoode, President Royal;tSociety, will! also 
give a discourse on February 3 and March 31 
respectively, on subjects not yet announced. 


Tue PIERCING OF THE 

The report read by General Tiirr on this subject, 
before the Geographical Congress at Venice last 
September, has now been published, and gives par- 
ticulars of the line decided upon. To connect the 
/Egean and Adriatic seas by a canal across 
Isthmus of Corinth, was an ambition of many 
rulers of old times, when the relative importance 
of Greece was far greater than it is now; but there 
are commercial reasons sufficient to render the work 
a promising one in our practical times. The tyrant 
Periander, and the emperors Claudius, Caligula, 
and others, all successively attempted the work ; 
but only the latter left any visible traces behind. 
The line selected by him has been adopted by the 
engineers employed by General Tiirr to make the 
preliminary surveys ; and two great cisterns of his 
construction are likely to prove useful. The first 
excavations are easily traceable at the two ends of 
the proposed canal, and the line is marked by a 
succession of square wells from 10 ft. to 50 ft. deep, 
whose clean cut sides rewain almost uninjured after 
eighteen centuries. The canal will be over 3} miles 
long, and the highest point of the ground that it 


2 
o 


iF IstuMus or CorInru. 


will traverse is 260 ft. —e the level of the sea. | 
The soil consists chiefly of a soft grey stone, and 
conglomerates of gr: ivel _ ( pe areous clay, which 


are all easy to work, and of sufficiently firm consis- 


tency to prevent the slopes from crumbling readily. | 


The configuration of the ground will protect the 


cutting from the action of streams, which flow 
in other directions, and will allow it to be carried 
through ina right line, thus saving expense and 


loss of time both in construction and in navigation. 
The canal is to be of the same dimensions as that 
of Suez. 16 ft. deep, and 72 ft. wide at the top. 
At present, 446 steamers (besides a large number 
of sailing vessels) annually enter the two ports of 
the isthmus, and 4,645,711 tons of goodsare carried 
across it ; so that the traffic is expected to be remu- 
nerative, especially considering the mercantile and 
industrial progress which Greece is now making. 
It is proposed to levy dues of 1 franc per ton and 
passenger on vessels ente: ing from the Adriatic side, 
and 50 centimes on those entering from the Agean. 
The great navigation companies interested consider 
this charge reasonable, and it is calculated that it 
will yield sufficient to repay investors. General 
Tiirr has definitely obtained the concession for the 
works, and they have been inaugurated in the pre- 
sence of the King and Queen of Greece; but a 


‘ l. 


t.@., 


company is to be formed in the spring to carry | 
them on, with offices at Paris and Athens. 

Tue Evectric Licut at THE Savoy THEA 

The success of the illumination of the new 
Savoy Theatre on the Thames Embankment by 
Swan’s incandescent — installed by Messrs. 
Siemens Brothers, is likely to encourage other 
theatrical managers to follow suit. In that case 
the gain to the play-going public will be consider- 
able ; for the Savoy Theatre, thanks to the use of 


+ 
t 


‘ lectricity, is perhaps the pleasantest and healthiest 
now in London. It is agreeably cool, the heat from 
the being apparently sufficient to temper 
the air, and there are no deleterious fumes of gas to 
. 3 +s 


give delicate people headact ger frou 


audience 


Medaarenoe, af 


the | 


| the No. 1 signal- box 


is doubtless also lessened, for, as was demonstrated 
by Mr. D’Oyly Cartetoa largeaudience, the breakage 
of one of the vacuum globes enclosing the white- 
hot filament of carbon is immediately followed by 
the extinction of the light. There are 1200 incan- 
descent lamps in the theatre, including stage and 
auditorium. Every part of it is now lighted solely 
by electricity, green-room, dressing-rooms, bars, 
stage, and auditorium, if we e xcept one or two gas 
jets kept burning in safe places to provide against 
any interruption of the electric current, and the 
limelight, which is employed to illuminate the per- 
formers when a tableau is formed. The harmo- 
nious colours of the swsthetic dresses in “ Patience” 
show very well in the electric light ; but it is per- 
haps too clear for the present mode of “ making 
up” the faces of the performers, and this practice 
will have to be slightly modified, or in some cases 
discontinued. The acoustic properties of the stage 


are doubtless improved by the suppression of gas, a | 


matter which is especially important in opera, and 
the stream of heated gases arising from the burn- 
ing footlights can no longer act as an acoustic 
screen, to distert the music of a singer, prevent 
him or her from coming to the front the stage 
| for fear of inhaling the hot fumes. It is a question, 
however, if a smaller number of large incandescent 
lights of the Maxim type would not be 
behind the scenes than the hundreds of small 15- 
|candle lamps of Swan, many of which did not yield 
more than 8 or 10 candles, and some even 
The 15-candle incandescent lamp is too small for 
the illumination of large spaces such as a stage 
but en the other hand the are light is too unsteady, 
and some intermediate light, of an incandescent type, 
giving a light of from 450 to 500 candles, would be 
desirable. The power to drive the six alternating 
current Siemens dynamos which yield the current 
is supplied by two Fowler engines of 16 horse power 
nominal; but as ten lamps are allowed to each 
horse power, they were probably working up to 
120 horse power or 60 horse power apiece. They 
are stationed in a shed on some waste ground below 
the theatre on the Embankment, and it we 
understand, proposed to establish 

there for the generation of electricity 


or 


of 


less. 


1S, 


Strand district with electric 


Tue Canonpury Rattway AccIpEN' 

The adjourned inquest in this case was brought 
toa close on Wednesday last, when the 
verdict was returned by the jury: 

**That on the 10th day of December William West, 
Edward W. Sanders, Joshua H. Newman, Alexander 
Vicary, and Gerrit Ament were found dead from the 
mortal effects of injuries received by a collision of four 
trains belonging to the North London Railw: ay Company in 
the tunnel on the Great Northern Company’s line, between 
Finsbury Park and Canonbury Stations. 
further say that they are of opinion that the said collisions 
were the direct result of the unauthorised mode 
ing the four passenger trains introduced by the signalman 
Henry Hovey, and that in so doing he committed a grave 
error of judgment, although the signal seven beats given 
him by signalman Henry Hills was superfluous for the 
occasion. At the same time, they also consider that the 
introduction of the words ‘ permissive block’ in connexion 
with the obstruction signal seven beats is calculated to 
deceive and leave a false impression upon the mind of a 
signalman not perfectly instructed and not always 
employed in working an absolute block system. The jury 
| farther consider that the words ‘ permissive block should 
| be at once expunged from the North London Company’s 
| code of instructions ‘for working the block telegraph = 
| out-door signals.’ With regard to the ont-door signs als, they 
would suggest that by an extended use of the interloc king 
system with the electrical greater precision, with certainty 
of action, would be obtained. With regard to the position 
of the up distant signal, worked from Canonbury Junction, 
the jury are of opinion that it was against the drivers of 
the four trains in question; and they recommend that the 
repeater for the Canonbury Junction ‘up home’ signal be 


power. 


following 


| the tunnel, so that it can be seen by drivers on entering 
| tbe tunnel. The jury further suggest that a less compli- 
cated code of instructions should be arranged, and, if 
| possible, a uniform code established. The jury desire the 


| coroner to forward a copy of this verdict, together with | 


| a copy of the said code of instructions, to the Board of 
| Trade.” 

| In our number of the 16 ult. (ride page 60-4 of 
our last volume) we described fully the circum- 


which led 
unnecessary, therefore 


to this accident, and it will be 
, to repeat the details here. 
The main facts are, ho-vever, that Hills, the man 
at the Canonbury Junction of the North London 
line, blocked the Great Northern branch line from 
Finsbury Park by sending a seven-beat signal to 
on that branch, the corre- 


ument aT } ( 


stances 


better | 


central station | 
by like means, 
to supply the theatres and other premises of the | 


And the jurors 


of work- | 


placed on the ground at 286 yards from the north end of | 





having the needle standing at 


“train on line.”’ 
Hovey, the signalman at the No. 1 box, and a 
servant of the Great Northern C ompany, ‘did not 
understand the seven-beat signal, which was 
special one in use on the North London Railway, 
but referred to his copy of the North London cod 
where the signal was duly explained. Hovey, 
however, did not re: ad the rule properly ; in his own 
evidence he said: “Finding it was a long rule, | 
‘had scarcely time to read it through, and came 
“ to the con ‘Tusion that it was really what is under- 
“ stood as a ‘ permissive block,’ under which a 
“train may proceed with caution.” Acting on 
this impression Hovey passed a +“ on to the 
blocked section, and not only that, but—failing to 
improve his acquaintance with the North London 
| rule—he proceeded to pass on two other trains in 
| the same way with the fatal results with which our 
| readers are familiar. We have no desire to be hard 
upon Hovey, but we may certainly express the 
| Opinion that he has been very especially fortunat: 
in having to do with a jury who regard his conduct 
merely ‘a grave error of judgment.” Some 
the recommendations in the verdict a 
enough, but we are astonished to find that the jury 
do not condemn the Great Northern authorities for 
placing in Hovey’s position a man who was un- 
familiar with the North London code of 
although he had to work conjunction with a 
North London signal-box. As the green flag 
which Hovey asserts he exhibit d when passing on 


a 





as oO} 


ell 


signals, 




















|e ach train, but which all the drivers d ny having 
; | een, the evidence was conflicting, and the jury 
| do not appear to have been able to arrive at any 
cone lusion on the matter. Had it been otherwise 
| they would on the one hand have scarcely failed 
| to more strongly condemn Hovey, or on the other 
tocensure the drivers by whom the signal—if er Sa 
|—was disregarded. We shall, tage efore 
}Saying more, await the publication of Colonel 
Yolland’s report to the Board of Trade. 
} one : 
STEAM HAMMER FOR BOSSING WHEELS. 
Tuts hammer, the general construction of which will 
be well understood from th. iNustrat on on page 16, 
| has been made by 3. and S, Massey, of Oper 
| shaw, Manchest y for working upon | 
| tive wheels and oth sof large diameters but not 
| requiring a very powerful blow. TI rau ce ts 
j entirely of wrought iron, there being no cas n ies 
interposed as is often the case in so-called wrought-iron 
| fram ngs. The plat ar i us from end to end 
| vithout any trans ts, and t edges are planed. 
The falling weight endent of momentum, 
is lO cwt.: the hammer head and fu f icible 
j= 1; thel mgest strokeis 27 in., the diameter of cylinder 
l3in., the clear width between pillars 13 ft., the clear 
height beneath the horizontal girder 6 ft. 
The illustration is taken from a photograph of a 
I for a well-known firm engineers in 
| Russia—Messrs. Malkiel Brothers, of M v 


CoAL In MANrToBA.—Coal has been found on the Gouris 
at Edmonton and other points, and when railway communi- 
cation is available, foreign coal will cease to be imported 
and prices will godown. It seems strarge, indeed, that 
some attempt has not been made to work the Gouris coal- 
fields, and to bring the coal down in barges. 


Tue INstTIruTION oF CiviL ENGINEERS. — The Insti- 
tution of Civil Engineers entered upon its sixty-fifth year 


on Monday last—hs aving been founded on the 2nd of 
January, 1818—with a strength of 4006, all told. At the 
same date in 1834, 1850, and 1866 the numbers were 218, 
681, and 1203, respectively. Sir W. G. Armstrong, the 
new President is to deliver an inangural address on 
Tuesday next, taking for his subject the ‘‘ National 


” 


Defences. 


Mr. Henry MERRYWEATHER.—We regret to announce 
the death of Mr. Henry Merryweather at Brighton, on the 
29th December, of typhoid fever. His loss is a great 
blow to all who had the privilege of his acquaintance, as 
he was of a peculiarly genial disposition, and possessed 
many admirable qualities. Mr. Henry Merryweather 
|was a member of the firm of Merryweather and Sons, 
engineers, of Greenwich and Long Acre, and although 
ouly thirty-five at the date of his death, he was well known 
| as an active member of the firm. He served his time with 
his father and brothers, and on attaining twenty-one, took 
a position in the management of the works, and became a 
partner in 1872. Since then he has been actively connected 
with both their fire engine and tramway locomotive depart- 
| ments, and he identified himself with the development of the 


| latter speciality. Mr. Merryweather was a Member of the 
| Institute of Civil Engineers, a Fellow of the Geological 
Society, and a Member of the Institution of Mechanical 
Engin ers. The funeral took place on Wednesday, the 


n-t., at Norwood Comet ry. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W, LLOYD WISE. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING ] | 


JANUARY 2, 1882. 


Da -— 
In the Cases of Inventions smneiaiaiel from Abroad || 
the Names, &c., of the Communicators are given in we 30 
Italics after the Applicants’ Names. || 





NAMES, &., 
OF APPLICANTS. 


Lloyd Wise. 
M. Wagner, Berlin. 
R. Evans, Newcastle- 
on-Tyne. 
&. Jones, West Hartle 
} l 


poo 
Pitt. 


Van Hoeven- 
bergh 
W. M. Bullivant, 
London. 
Morgan-Brown. 


Batchelder. 
J. Barrett, 
urn. 
M. Wright, Wibsey. 
J. Gillingham, Chard 


Abel Overdorfer and 
Konig. 

J. Richardson, Lin- 
colo. 

J. White and J 


Asbury, Gov Saeed 
Lake. 


R. G. Morton, Errol. 
Lake. 
Lake. Goodwin, 


C. A. Garus-Wilson, 
London 


. F. Varle iy, Bexl 


Florshei a, 


O cathe and F. 4 
Varley, Mildmay 
Grove 


ne, Man 








borough 


io) 
= 
on 
= 
i 
o 
=] 





and A. M 
Glasgow. 
), Gladbach 
gh, Bucking- 


Swan, New- 
3-on-Tyne. 
, Luton. 
‘upeland. 


W. Cooke and D. 
Mylchreest, Liver- 
pool. 

H melo, Cologne 

J. Nock, Hasskeni 
Turkey 

a ¥ Tillmanns, 

Winterros, 
a uri ist iania 
° Stubbs 
J. Corrigan, 






and 
Man- 


rzetCo 
 Lightoller. 
"Manche ster, and J. 
Longshaw, 
Brook. 


Preston 





Ay! nonnet. 


Lake. 

M. Robinson, 
chester. 

W. Willeringhaus 


Man- 
ondon 

Thompson. Harris, 

8. D. Cox, New 
ton. 


Charl- 








Doolittle, 


East- | 


ABBREVIATED TITLES, &c. 


Timepieces 
Apparatus for teaching music 
hip compasses and to indicate and | 
correct the local 
iron, steel, and other ships. 
Punching machines. 


Transmitting and receiving appa- 
ratus for type- printing tele- 
graphs. 

Floating anchors. 

Blackin 

Opening and closing doors for hoists 

Spinning machinery, 

Fireplaces and stoves. 

Middlings purifiers. 


Dynamo-electric machines. 


| Velocipedes. 


| Conversion of iron and articles made 


thereof into steel. 

Threshing, awning, and separating 
grain from straw. 

Gores, gussets, &c., 
apparel. 

Operating the cut-off valves of steam 
engines. 

Apparatus for controlling and 
regulating the production and dis- 
tribution of electricity. 

Cymaphens or apparatus for trans- 

mitting sound by electricity. 


for wearing 


Attaching and detaching travelling 
paper in mechanical musical in 
struments. 

Apparatus for hanging carcases in 
markets and slaughter-houses. 
Trueing the cylinders of calendering 

and finishing machines. 


| Application of designs to surfaces. 


Material for covering boilers, &c. 
rates of furnaces. 


Backs and handles for brushes, &c 
(Complete specification), 
Recording musical notes. 

Artificial human milk. 

Making up or preparing soap 





Feeding apparatus for grain mills 
and dressing machines, &c. 

Screw taps and screw dies. 

Operating railway signals 


Holders for electric lamps 


Stoves, fireplaces, and furnaces. 
ige-setting and burnishing ma 
chinery for boots and shoes. 

Ships’ stern posts. 


Lubricating bearings 
Rotary or rose cutters 
Anchors, &c. 


kates. 
Bathing apparatus. 
Doubling winding frames. 


Supplying feed-water to 


boilers. 
Treatment of cotton yarn and goods 


Portable ovens for bread, &c, 


Cocks or taps for air compressing or | 


rarefying. 
Apparatus for roasting coffee. &c. 


Brushes 


Mechanically played wind musical 


lustruments. 


| Apparatus for treating bog peat and 


peat moss to renderthem suitable 

for litter for horses, &c. 
Fireligiters and machinery 

ployed in their manufacture. 
Hydraulic lifts, 


em- 


| oemeatne or lessening effec 
ons in coal mines. 


| Peadlug hurdles for a &ec. 








(Complete specification). || 


attraction 2)| 


g, dressing leather, or skins. || 


N® 


oe 
ce 3 


oUt 


~-oOo @-l 


steam | 


NAMES, &¢ 
OF APPLICANTS. 


E. baa Bermond- 
uM. 5. fair, Kirk. | 


R. = T. Speight, 
Bradford, Yorks. 


Hartmann, 


Edin- 


Wirth. 
J. M. Gray, 
burgh. 


C. W. Collins, Man- 
chester. 

Beissbarth. 
barth, 

R. 8. Casson, Brierley 
Hill, Stafford. 

Lake. Ressel. 


Thompson. //arris, 
Lotz, McGill. 


Beiss- 


T. Drake, Hudders- 
field 


J. Ridley 
Hewitt. 


, London, 
Harris, 


. Lorrain, West- 
’ minster, 

T. B. Kinder, Anerley 
Surrey. 

J.and J. T. Picker- 
ing, Stockton-on- 


Tees 
G. - Ly yd, Birming- 


J. rs Willi am - ver- 
ton, N.J., 

G AL “ "hee 
R. E. Dunston, Lon- 
don. 

J. G. H. Batchelor, 
Liverpool. 

F. H. and W. G. At- 
kins, London. 


Lake. Hanscome 

Clark. BSarbaran. 

J. MacDonald and A. 
J. M.  Bolanachi, 
Dulwich. 

P. de Villiers, St 
Leonard's. 

P. de Villiers, St. 
Leonard's. 


Lake. Duvelius, Goss, 


Higgs, Merrell, Peck, 


and Walter, 
E. A. Lynde, 


Justice. Godell, 
a ee Falkirk, 


N.B 
V. Huppe and A. 7, 
ender. Offenbach- 
on-the-Main. 
Groth. Seitz. 


J. E. Chastie, 
chester. 

Morgan. theim. 

J. < Stubbs, Man- 

hester. 

G. “Alhx, Poplar. 

Brewer. Afartin. 

A. Goutard, Mockau, 
Germany. 

Clark. Candee 


Man- 





and 
v 


W. G. Little, Don- 

and B. 

Nickels, London. 

A. Mackie, Pimlico. 

T. v Duffy, Liver- 
P 

J. Buc ckham and G. 
Jackson, Lanches- 


ter, Durham. 
G. D. Peters, London. 


he ffield. 


ABBREVIATED TITLES, &c, | 
Candle shades. 


Machinery for 
linoleum. &c. 


Winding machines or apparatus em- 


ployed in the preparation of fibres 
for “ Noble's” combing machines, 


| Mills for grinding corn, &c. 
| Signalling by sound between vessels 


at sea, and apparatus to be used 
in connexion therewith. 
Safety valves. 


Manufacture of brushes, &c. 
Direct-acting gas furnaces. 
Facilitating towing of lighters, &c. 


Wind musical instruments. 

Apparatus for securing together 
sheets of paper, &c., by metal 
staples. 

Apparatus for heating water for 
warming rooms, &. 

Shirts and shirt fronts. 

Manufacture of ornamental and 
other glass or glassware. (Com- 
plete specification), 

Electric lamps 


Treatment of maize for use in brew- 


ing, &c. 
Hoists and brakes. 


Steam boilers and setting steam 
boilers ; 
Heating and rolling metals. 


Electrical resistances. 


Construction and 
marine governors. 

Apparatus for softening, purifying. 
and filtering water. 

Numbering machines for printing. 

Roofs and roof coverings for pro- 
tection of buildings in course of 
construction, &c. 

Consuming smoke and economising 
fuel in furnaces. 


application of 


Method of alloying, uviting, aud 
conmans metals with other 


Methods ‘of alloying, uniting, and 
covering metals with other 
metals. 

Apparatus for operating railway 
brakes by electricity. 


Table cutlery and other tanged 
instruments. 

Refrigerators. 

Preserving timber, rendering pipes 
&c., impervious to liquids, &c. 

Locks or fastenings for bags, &c. 


Mashing malt and malt substi- 
tutes. 

Nickel-plating and apparatus for 
electro-plating, &c. 

Double-acting hot-air engines. 

Dead weight safety valves, 


Tube expanders. 

Tuyeres of blast furnaces. 

Apparatus for desiccating, boiling, 
distilling, and evaporating. 


Railway carriage axle-boxes and 
journal bearings. : - 
Compositions for coating ships’ 


bottoms, and for an insecticide 
for agricultural purposes, &c. 
Apparatus used for electric light- 


ing. 
Apparatus for transmitting heat to | 
aide 


Shoes for horses, &c. 


Apparatus for increasing heating 
effect of fuel, preventing produc- 
tion of smoke, &c. 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists 


Applications for Patents. 





ts of) 


Name. No 
s 1881 
A caster. 5070 





Wise 


(Doo itile). (Miles). 





PATENTS SEALED, 


I.—Sealed December 30, 1881. 





manufacture of | ; 


































































































No. | Name. No. Name. No. | Name. 
1881 1881 | 1881 
2497 | Rollason. 3319 | Reddie 1031 | Price. 
283 Haddan | _ (Chertemps).§ 2808 | Jebb 
(Piper). 3551 | Reuther. (Barker). 
2837 | Gaine. 3567 | Blackman, 2866 | Tucker, 
2839 | Lake 3615 | Sombart 2869 | Clark. 
| (Denison & | (Assmann). 2885 | Bruce. 
Mead). 8654 | Mauser. 2890 | Barlow 
2841 | Horrocks. 3709 | Duncan (Naudin & 
2845 | Jones, 3795 | Mills Schneider ), 
2845 | Drake. (Smith and | 2892 | Barker. 
2849 | Hawkins. Geipcke). 2897 | Parkes and 
2853 | Piffard and | 5875 | Brown. Westwood, 
| Gimingham 3883 | Luck. 2901 | Haley and 
2855 | Couch, 3951 | Pope. Pinder. 
2861 | Engel 4039 | Newton 2910 | Trickett 
| (Schultz and } (Cohn). 2911 | Kay and 
|  Afeyer). 4072 | Gatty. Heywood, 
2864 | Myers. 4086 | Atkinson. 2993 | Morgan 
2865 | Claus. 4092 | Howard and (Reid). 
2878 | Bradley. Bousfield. | 2938 | Thompson 
2898 | Grinnell. 4099 | Janson. (Blakemore) 
2905 | Martin. 4105 | Spéndlin 2958 | Bullough, 
2941 | Bell. | (Baumuoll- Tweedale, 
295 Saker. | spinnerei and’ & Tweedale. 
2964 | Justice | Lwirnerei, 2966 | Vaughan 
(Hutchinson) | Niederuster) (Keller) 
2975 | Johnson. 4170 | Farrow, Aldous, 
2959 Hopkinson. | 4178 | Abel (Zs- Outridge. 
2996 | Coppin. trade). Furness and 
3013 | Johnson 4191 | Cox. Robertshaw. 
(Powell andj 4194 | Durham. 3004 | Furness and 
Harper). 4265 | Westmacott. Robertshaw. 
3025 | Andrew 4295 | Newton 3018 | Haddan 
5038 | Wiles, | (Ericsson). (William). 
5039 | Newton 4311 | Johnson 3103 | Fairlie 
| (Garioli), (Faure). 3138 | Versmann. 
3044 | McKenzie 4349 | Turner and | 3184 | Cox. 
(Grant). McBride. 3493 | Wilson 
3078 | Lake 355 | Stevens, (Fowlera 
(Mitchell), | 4359 | Young, Lewis). 
3093 | Gibbs and 4373 | Lake (Fitz- 3716 | Warman 
Gibbs, | Gerald). 3812 | Lake (Johnson 
3143 | Edge and 4379 | Westgarth. and Johnson) 
De eley. 4383 | Lane Fox. 3829 | Powrie. 
3183 | Lake 4409 | Callender, 4071 sottomley 
(Létrange). | 4419 | Francke, 4240 | Armitage and 
3195 | Lindsay- 4437 | Lake (Baglin Gillott, 
Bucknall. and Yu'e). 4455 | Swan. 
211 | Lake 4451 | Brotherhood. } 4563 | Haddan 
| (Létrange), | 4509 | Hornsby, (Miles), 
3254 | Lake Innocent, 4779 | Gladwin. 
| (Bre oks). & Rutter, 4912 | Pitt 
309 | Lake 4597 | Dela Rue, (Mallory). 
(Copeland), | 4599 | Cox, 4913 | Pitt 
4619 | Pontifex and (Mallory) 
Gunning 
I1.—Sealed January 3, 1882. 
No. Name. No. | Name, No. Name. 
1881 1881 1881 
47: Robertson. BU45 4104 Struthers, 
Fox, 3165 4120 Thompson 
Lovedee 3178 (Lepainteur), 
Mills 3lsl 4156 Longsdon gkj 
(Farmer (Heine). (Krupp). 
Farmer, & | 3267 | Haddan 4161 | Goodwin. 
Farmer) (Daniell), 4193 | Gimingham 
2919 | Watson. 3279 | Mortimer. 4211 | Brar 1don 
2924 | Robertson 303 | Johnson (Gatling Gun 
& Beck. (La Sociéte 
2927 | Simmons. Anonyme df 4535 nann 
968 | Brabyn. Certaldo), 4605 . 
297 0 300th, Love. Sher nton. 
2977 | Hawley and Galwey. Tinker, and 
Hawley. Munson, Shenton. 
3000 | Crawford. Lake 4910 | Stead 
3001 | Terrell (Strom), (Loomis). 
(Chapleau 3968 | Bond. 4914 Pitt (AMatliory) 
& Smith). 3989 | Hesketh 4988 Pitt 
3006 | McEwen and | 4023 | Brandon (Maynard). 
Spencer. (Morley 
3010 | Gardner | Sewing Ma 
(Roe). chine Co.) 
NOTICES TO PROCEED, 
[,—Time for entering Opposition aaa Friday, 
January 20, 18§ 
No. | Name No. Name. No. Name. 
1881 1881 
3809 Abel ( La 4594 | De Pass 
| (Guillebaud). 
is66 | Coad. 
S67 | Coad, 
183 | Sper 
3830 3 | Dobson 
, 3856 Dobson and 
3734 sulder n Macquean. 
"). 31 Dobson und 
921 Vood 
$) 0355 | Steel 
934 rk $s] L ( Fried- 
(Samper) ] *), 
ry. $5990 Clark t4 Acas 
(0. io’le). i Liovd Wise 
} 
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11,—Time for entering Opposition ates Tuesday, 
January 24, 188 
































Name. No Name. 
1881 

Hardinge. 5427 Dixon 
Wirth (Koenig, 

(Ribbert), Meister, 
Clark (Silver L s, and 

and Page) Bruning). 
Wirth (Ad, 5569 | Lake 

Adt, Adt, ( Wesson). 

and Adt), 5584 Lake 
Turton. (Divir 
Silver and 589 Lake | 


“letcher 











the year 1881 








: 27, 2809, 2818, 2826, 2939, all of year 

1881 

28 2497, 2828, 2831, 2 2837, 2839 

i 2841, 2849, 28 I f 
year 1881 

29, 2813, 2845, 2848, 2850, 2851, 2853, 2861, 
2867, all of the year 1881 

3 1031, 2857, 2859, 2860, 2863, 2864, 2865, 
2878, all of the year 1881 


Parse IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 














Name. No. Name. 
1879 

ld 332 Stott 
Redfern 
Paima 

ick) 90 Kerr. 

Mole 
. = > h 

” i 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
5021 Clark (Larmanjat). 


PATENTS WHICH HAVE BECOME VOID 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 











No. Name. Name 
1878 ; 
5186 Saxb 
5187 Whitehouse 
5189 & White. 
5190 house. 
Morgane 
5191 Brown 
5192 Peiffer 
Mac-Carty 
195 é de Segan) 
‘ w 
Hi 














I.—Through Non- Payment of he Seventh Year's Stamp 
Duty of 100i. 























No. Name. No. Name. N Name. 
1874 187 1874 
4369 $39 Fairbur 442 Clark 
4 373 4 > Vy 0D J, ; ’ ] 
4377 44 Darlow i Bay 
Fairfa 4435 | Powell 

4378 . 4411 Kitson and 4436 Sax 
4380 | Rammell. Batchelor 
4393 Chubb, 4419 Hopkinson & 

Hunter, & Hopkinson | 

Chalk | 








NOTICES OF wit gy FOR LEAVE TO FILE DISCLAIMERS 
D MEMORANDA OF ALTERATION 











i. ». Mannheim Production of colouring 
matter Any person intending | ( 
to e thereof at the office of 


"la 





the Attorney-' ral, 1, New-court, nple, London, on or before 











Mason, Heath B — Partly by P. Sien 








Dresden). No. 1657 of 187 and apparat 
that purpose. : 

F. Siemens, Dresden. No. 5135 of Manufacture of anne 
hardened, and t hened é 
Any person intending t pplications must 
notice at the ee e of He orney-General, 1, 

Court, Temple, E- nort 9, 1882, 
PR 20 LO} NGATION OF LET HOTIC E OF HEARIN 
.D. Brunton, Kentish 2 para 





| invention is to av 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DECEMBER 31, 1881. 
Abstracts marked with a * relate to applications not proceeded 

with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names &c., of the 
Communicator rs are given tn tlalics 
“opies Q Vf Specificatic ms may be obt nine d at 38, Cur sitor-street, Chancery 
lane, E.C., either personally, by letter, enclosing amount of price 
and postage, and addressed io Mit H. READER LACK. 


945. Machinery for Separating Light Solid 
Particles from Air Escaping from Middlings 
Purifiers, &c.: L. Fiechter, Liverpool. (Christian 
Brothers and Co., Minneapolis). (6d. 2 Figs.}—The object of the 

vid the necessity of a“ stive” room by purifying 
the air, and collecting the “stive” « light particles by 
means of the machine shown in the illustration. A is a cylinder 


yf woollen cloth wound in zig-zag manner over a skeleton frame, 

















umber, D bafile plate, EE kn paratus, The 
i its way thr mab dhe cloth of 
re” and -im- 


C an eddy el 
air being driven int 
1¢ cylinder A, and o 




















ties on the surfac of the « I Some of the heaviest 
rities striking against bafile plat DI rebound, and are caught 
et C, whence th are r ved by valve V, *h opens 
when a give an weight of materi lis against it May 4, 1881). 

2099. Self-Stopping, warping, or Beaming 
Machines: S.and S. Cook, Bury. [(¢. 5 Migs.)—a (Fig. 2) 

represents a lattice motion which ext ls across the je hine 
AD ee yp gerne ly de nd is supy sd by the 








ed brackets /; gg are the saspendest bs 





gear with the other 





of peculiar construction by which 
ure two vertical levers u, one at 
ved at the bottom end and 
ig the slack rollers V V', 
Wi hen an end is missing the beok 
er v' descends to take up the slack yarn, and on arriving at the 
‘tom it strikes the irve tan f the lever u, and cs susee i to fall 
rd and liberate the front slack roller V to take up the remain- 
slack yarn Wt n the machine started V' comes to 
he top first and liberates the lev h fall back reat 
etain V whenit rea 8 the top. hese means‘only one roller 
rests on the yarn atatime. (May 15, 1581). 

2204. Lathes for susntng Bustens, &c.: H. ¢ 
Haddan, meee. (BE. Kretsch ndenau - Leipes 
Sarony Hy : (veg or corozo 
hanism, and then 
lly revolving knives 
a means of re 

sd on both sides 


and oe on 
the mac chi ne fe drive 
‘ side of the mac hine: 













ea flat bearing at the toy 
whe on the machine is running. 













2918. Padicoks: =. Hasty, Esverpoel. 
he padlock is made wi divided shackle which 
closed by the axial movements of a part of the cas 
in its locked position by a locking bolt or stud. (Ma 


2253. Mechanism and Machinery for Railway 
Signals: w. Morgan Brown, London. (@. //. Koth, Bos 
ton, U.S.A.) [4d When a train passes a circuit breaker it winds 
mec hani sm, which, in runn ing down, breaks the circuit the appro- 
e ate number of times, indicating the number of the station, These 

ikes are also caused to record, by visual or audible signals, the 

a tion and progress of the train. (Void, patentee having neg! lected 
to file a specification. May 24, 1581), 

2264. Cables or Conductors for Blectrtoanl Cir- 


cuits: Cc. Barney, London. [4d.]—Is to ee per 
induced currents in neighbouring conductors. (1) An insulate: 


opened or 
e and secured 
20, 1381). 





(6d. 14 Figs.] 





| conductor is surrounded by a metallic cover insulated from the 


earth. (2) An insulated conductor has upon it metallic sleeves 
about fifty feet in length separated by intervals of about ten feet, 





The sleeves are insulated from the earth. (3) An insulated con 
ductor and a metallic cover are both encased in insulating 
material. (4) Same as No. 2, with the addition of an external 
insulating covering. (Void, the patentee h wving neglected to file a 
specification, May 24, 1881). 


2304. Manufacture of Apparatus for the Exhi- 
bition of Electric Light: W. Crookes, London. 

2d.)—Refe rs to the carbon filament of incandescent electric lamps 
and 6 nsists in siting metal, by the electrotype process, on to 
and into ee pores of the filament, and on to the conducting wires 
at and around the connexions. (Void, patentee having neglected ¢ 
Jile final specification. May 25, 1881). 


2334. Furnaces used in the Metallurgy of Cop- 
per: A.M. Clark, London. (/. Garnier. Paris) 
Consists in “the employment of a fixed or rotary he My ° at 
ticularly a rotary one) of basic material, whose action is combined 
with that of basic and oxidising matters, added at each operation, 
such as natural, raw, or caleined carbonates, with peroxides of 
manganese, &c., from which carbonates carbonic acid becomes 
disengaged both during and after the fusion of the copper, an Al 
acts as a mixing and oxidising agent in the metal. (May : 
1881). 

2346," Looms: . DBettemiey, Bradford, (2d )— 


rhe swel lt that is | ack part of the sh ny box i 




















I oy ie introduced in pel wwe sO th 
1 acts on the picker, cath be 
en m to be run at a gher dvand with 
easier mai wg bow hitherto. (May 28, 1881) 
2347." , Railways: A. J. H. Smythe, Ashione, ave 
land. 2 — utes to steel or iron trough oh aped pers 
iffened with cement, concrete, or timber. (May 28, 1881) 


2348 India-Rubber Valves, &c.: A. Pegler and 
T. J. Watson, Retford, Nottingham. [iid. 5 Figs 


fo prevent cracking of the rubber, strands or shreds of wir 


imbedded in it, (Ma 28, 1881 
2350.* sane Heels for Boots and Shoes: w. 
Clegg, London. (24. )—A disc of leather with a square h 





against the boot | sole, and a nut secures 
upon the bolt. (May 28, 1881) 


retains a flat-headed t 
a circular leather blo 








2351.* Putting together or Affixing Stairs 
Steps, &c.: T. A Brockelbank, London, [2 )— 
Appears to be for a sort of cl por support, but for what purp 
how applied cannot be understood from the specification 





28, 1851). 


2352.* Spring Bottoms for Beds, &c 
Dalrymple, Worcester, Mass., U.S.A. (2) 
helical springs are secured t) longitudinal slats, a 

ental ts by means of short ch : TI 
are connected lor idinally and transve 
ral springs. (May 28 i881 . 
2353.* Cool Chambers for Spertag Food, Se. ; 3 J. 
w Ww 


Gwynne, London, (24.)—A ch 
rrounded by an outer chaml 































er. The space be 
s or deflectors, Cooled air is caused to ci 

space to maintain the inner chamber at the 
(May 28, 1881). 


2355. Machinery for Doubling. Drawing. &c, 
Wool, Cotton, and other Fibrous Substances: T. 
Robinson, Leeds. [S4. 14 Pi s.J—The improvements ! 

ist in working a condensed ing and roving 

so arr anged tl 





le 






rames have r 
e peripheries the rollers in sucl 
8 place, not between nip and nip 








space between the peripheri each roll 
y 
where the material is free to draw In the mule the thread 


irawn 4 s between the rollers to as great a distance for 
making *tch as practicable, so that the remainder serves 
for the purpose of drawing out irregularities, and when the whole 
stret ch has been made, and d iring the time of the tinal twisting 
idle carriage r ins ar but to prevent the thi Is 
ised to revolve and pay out 
ty of mpensate for the amountt 
Th 1e i] lustr: ation shows the ge ved arrangeme 
rollers applied to a roving frame. (May 28, 1881), 
2356." Apparatus for Washing Coal, &c.: T. 


Bell, Jun., Saltburn-by-the Sea, Yorkshire, and 
W. Ramsey. Durham. (2¢4.}—The coal is placed at the 

















i 
the twist, 








higher end of an lined trough and a otrenm of wate: r dire ted 
oguies it. Rotary arms keep the contents of the trough in motion, 
and ledges stop the heavier matters from passing onwards, whilst 
the coal being lighter is carried forward by the water. (May 28 
1881) 


2359. Apparatus for Filtering. &c: J. F. N. 
Macay, Charapoto, South America. [(/. Figs.}- 
A shell lined with earthenware or other such substance 
inner barrel, the annular space between the two being « 
longitudinal divisions. The inner barre] is perforated a 
iateonetiy with asbestos cloth, The purpose of the filter is to effe 
separation of soluble substances from insoluble matters in chemica 
and me tallur gical processes, and the invention relates to improve 
ments on forme r Patent 4968 of 1880. (May 28,1881). 


2360. Stopping Motion tor Looms bs R te gms 
Radcliffe Bridge, Lancashire. ['id. ° can 
catch, compound lever, extension of ring wheel, slid fine pi ieces, ar d 
other parts combined constitute this invention, the object of which 
is to throw out of gear the arrangement kuown as * Diggle’s chain 
immediately on the breaking of the weft, to prevent the necessity 
for turning back the sley to obtain the Correct pattern, and also 
to prevent the loom making several picks after the breaking of the 
weft, (May 30, 1581). 


2361.* Disinfectant and Antiseptic Compound, 
&c.: T.F.Scott,Glengall Road, Surrey. (2/.)—Oxive 
of manganese mixed with a potash sulphate of a umina or potash 
alum are fused together, producing a combined salt of potassio 















manganate, or permanganate of alumina, (May 30, 1881), 
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2363. Cleaning Milk Vessels, &c.: 8 J. Pocock, 
Vauxhall, Surrey. (4¢. 3 Figs)—A trough containing 
water mixed with soda and chalk has mounted within it rotary 
brushes carried on spindles and driven from a pulley. The 
brushes are arranged eo that they operate on the outside and 
inside of the can simultaneously. (May 30, 1881). 


2364.* Pocket Knife: G. Roe, Tipperary, Ire- 
land. [2d.)—A lever outside the knife case operates a cam on 
the pivot of the blade. To open the knife the lever makes a com- 
plete revolution and carries round the blade to the proper position ; 
the lever and handle are grasped together when using the knife, 
(May 30, 1881). 


2365." Motive Power E e: J. Neil and J. 
Kerry, Greenock, N.B. (4¢.)—Refers to the construction 
of an engine 80 as to make it compact and portable. The cylinder 
is made long and has a piston at each end connected together by 
four rods having sufficient space to allow the crank and main shaft 
to work between them. (Way 30, 1881). 


2270. Working the Slide Valves of Steam 
Engines, &c.: H. E. Newton, London. (4. Nathan, 
Milan, Italy). (6d. 3% Figs.J}—Is chiefly applicable to direct-acting 
steam pumps such as Tangye’s and Blake's, The cylinder has 
two admission and two exhaust ports in the steam jacket and 
two slide valves working on a common spindle, The valves are 
operated by two pistons working in air cylinders, which pistons are 
moved by an arm on the main piston rod. Two buffers and discs 
are arranged so as to lift catches which hold the air cylinders in 
position until the required amount of compression is obtained, 
(May 30, 1881) 


2371.° Manufacture of Knotter or Strainer 
Plates: J. H. Annandale, Edinburgh. [2d }—Consists 
in attaching @ thin sheet of vulcanite to a brass mould or frame, 
the valcanite being cut in slits to correspond to the grooves in the 
frame. (May 30,188). 


2374." Combined Globe, Globe Holder, and 
Gas Burner : G. E. Webster, Nottingham. [2d )—The 
burner has in its interior a float and tube, so that the gas can pass 
freely at its normal pressure, but when the pressure increases the 
float rises and cuts off the supply of gas. The globe is similar to 
the ordinary “ comet” globe, but is formed with an air director, 
The bolder or triangle has a U-shaped rim into which the globe 
fits. (Muay 30, 1881), 


2376.* Equilibrium Valve: C. Wenner, St. 
Gallen, Switzerland. (2d.)—Is chiefly applicable for 
hydraulic engines, and consists in applying two piston valves. 
working inside plugs having passages for the exit of the water. 
The water passes from the inlet between the two valves to either 
side of the working piston, and is discharged through the hollow 
spindle of the valve when the passage in the plug is opposite. 
(May 31, 1881). 


. Manufacture of “ Finings” for Clarifying 
and Preserving Ales, &c.: E. J.T. Digby, Hammer- 
smith, Middlesex. (2d )—The mixture is compounded of 
sulphuric or acetic acid, oyster shells, gelatine, and water. (May 31, 
1881). 

2379." Lamps: E P. Alexander, London. (/ 
Geny, Paris). (2d4.}—The part which supports the globe and 
chimney is capable of being slid up, until a lateral opening in the 
lamp is opposite the wick, by which means the lighting, trimming, 
and Sling of the lamp are facilitated. (May 31, 1851). 


2380." Machine for Whetting Scythes by Ham- 
mering: M. Bauer, Paris. (7. Jacquot and J. Thirion, 
Nancy, France). (2d.)—The apparatus stands on a tripod, and has 
an anvil and cam for raising and releasing a hammer, which 
rs a succession of blows on the blade of the scythe, while it is 
moved forward during the operation by a ratchet motion. (May 31, 
1881). 

2381. Printing Photographs in Relief: H. A. 
Bonneville, Paris, (W. H. Guillebaud, Marion, U.S.A.) (4.) 
—Kelates to methods of making gelatine moulds with rounded or 
slant ng edges, from which are produced plastic casts, and from 
them concave electrotypes and counter dies to be used for emboss- 
ing the photographic print. (May 31, 1881). 

2382.* Shutter Workers: H. A. Bonneville, Paris. 
(FD, Biake, Brooklyn, New York, U.S.A.) [4d. 5 Figs,)}—A box 
is fastened to the exterior of a window, and contains gearing with 
which a shutter arm and spindle are connected so that on turning 
a hand-crank the shutter can be opened or closed. (May 31,1881). 





2385." Ventilators or Chimney Tops or Caps: 
H. J. Haddan. London. (&. J. Evans, Toronto, Canada.) 
[24.}—Two united cone frustrums have a conical cap combined 


with an air tube for producing an upward draught. (May 31, 1881). 


2389. Device for Boots and Shoes, to Prevent 
Slipping: W. R. Lake. London. (£. Wilims, A, Lequin, and 
E. Le Gallots, Paris), (6d. 10 Figs.)—A metal plate has projecting 
points, and is attached by a strap, (May 31, 1881). 


2390. Pianofortes: W. R. Lake, London. (4. A. 
Ilebard, Mass.. U.S.A.) (6d. 4 Figs }—Relates chiefly to the actions 
of upright pianos, and consists essentially in arranging a jack 
partly hinged on a stationary rai] and connected to the key, and 
partly binged to a hammer butt, so that on striking the key the 
hammer is thrown against the string, and returns to be caught 
against another rebound under the same depression of the key. 
(May 31, 1881). 

2392.* Harrow: J.McKinley, London. (2. Cockere/!, 
Melbourne, Australia). (2d.j—Tines or teeth are fixed toa jointed 
rod, which allow the rullers to yield to the inequalities of the 
ground. The teeth are placed at an angle and give a tearing 
motion, whilst the rotating movement allows them to pass over 
roots, stones, or other obstructions. (May 31, 1881). 


2393. Reversible S'ab for Scholastic Purposes, 
&c.: B. Tomkyns and W. Tattersall, Haslingden: 
Lancashire. (2¢.)—As a substitute for the ordinary black 
board the slab is made of pot opal glass, with roughened or ground 
ag The slab is hinged so that it can be turned over, (May 31, 

$31). 


2397." Furnaces for Carrying on Cementation 
Processes: P. Thompson, London. (F. and J. 
Pages, Paris). (4d. 3 Figs.]—The furnace is made with a chamber 
of parallelopipedon form enclosed in masonry. The articles to be 
treated are placedin the chamber which is heated on all sides, and 
top and bottom, by the heated gases generated by a fire beneath 
the bottom of the chamber. A space between the masonry and 
the chamber permits the introduction and combustion of the fuel. 
(May 31, 1881). 


2399. Machinery for the Gradual Reduction of 
Grain: W. P. Thompson, London. (WW. D. Gray, Mii 
waukee, Wisconsin), (6d. % Figs.|—The essential feature of this 
invention is the method of separating the flour and middlings from 
the partially reduced wheat, by passing it over a smooth per- 
forated sheet of metal. The roll B' is adjusted in the manner 
described in former U.S.A. Patent 222,895. The upper screen H 
carries a perforated sheet metal A, and an inclined conducting 
bard i, which cusducts the material screened through / to the tail 





of the machine away from the lower rolls. The lower screen has 
also a perforated sheet of metal 4 anda condu:ting plate 2, The 
grain placed in hopper F is delivered to rolls B B!, which break 
and partially reduce and deliver to upper surface h; the tine flour 
and middlings pass through to conducting board i, while the coarse 


























materiz] is delivered to the lower rolls cc’ for further reduction, 
whence it falls on screen surface &, through which al] the four 
and middlings pass to conducting plate /, while the coarser maternal 


passes over the tail of the screen. (May 31, 1881). 


2400.* Apparatus for Holding Bottles contain- 
ing Effervescent and Still Liquids: C. Farrow and 
R.B Jackson. (24.)—The bottle is placed in a frame which 
has an adjustable block for fitting into the punt of the bottle, and 
at the opposite side an adjustable cork or stopper provided with a 
cock and air tube through which the contents can be withdrawn 
at will. (May 31, 1881). 

2401.* Ploughs: J. Cooke, Lincoln. (2d.}—Relates 
to “ gang” and * turn-wrest” and comprises certain forms of con- 
struction, and improvements in the various parts, which could not 
be clearly explained without reference to drawings which are not 
filed with this provisional specification. (May 31, 1881). 


2403. Making Paint with the Refuse from 
Arsenic Furnaces: D. Brown, Falmouth, and R. 
Michell, Devaron, Cornwall. ([2d)—The refu-e is 
crushed, ground, passed into tanks, dried, and the fine powler 
mixed with ochre or other paint material and boiled oil, or 
with tar or pitch for preserving timber. (May 31, 1881). 


2406. Chimney Tops and Ventilators: W. 
Chrystal, London. [6d 2 Figs.j}—Consists of a series of 
upwardly ioclined d-flectors or louvres, fixed at intervals between 
upright ribs or plates arranged around a central passage, and 
forming an open structure. (May 31,1881). 


2407. Firearms: A. M. Clark, London. (A. //ape 
and A. 8S. Oliver, Alberton,U.S,A.) [6d. 5 Figs.)—Conrists in form 
ing a longitudinal extension of the grip of the stock, which fits 
into and is pivotted to a hollow block, so that the stock may be 
adjusted at any desired inclination to the barrel, and lengthened 
or shortened. (May 31, 1881). 


2409. Spring Balances: C. Maschwitz, Bir- 
mingham. (£. F. Greli§Hamburg). [(2d)—The dial plate is so 
arranged that on turning a out the index finger cin be adjusted. 
(May 31, 1881). 


2410. Machines for Quarrying Slate, &c.: A.M. 
Clark, London (A. 2. Reese, Phillipsburg, U.S A.) (6d. 8 Figs.) 
—A reciprocating travelling frame is provided with rotary saws or 
cutters which are driven by compressed air or steam. The frame 
can be raised or lowered at one or all of its corners by screw- 
threaded legs and nuts and collars. When diamonds are used for 
the cutters the saws revolve about 800 or 900 per minute, if steel 
teeth about 1200 per minute, (May 31, 1881). 


2411. Means or Apparatus for Transmitting 
Motive Power: J. Aylward, Birmingham. [(d 
6 Figs.}—Refers to “ pitched" driving bands to be used with cor.e- 
sponding pitched wheels, The invention consists in attaching t 
the band cross-pieces of metal, shaped as two half frustra o! 


Fig 1. 
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cones B joined together at the small ends by sem!-cylindrical 
pieces B'. Fig. 3 shows a method of extending the junction pieces 
B', which form. when joined together by flat pieces of metal b*, a 


chain band. (June 1, 1881). 


2413.* Globe Holder: J. Chatwin and H. Ship- 
way, Worcester. (2d.)—The globe is secured by an internal 
button or eccentric pin, which is inserted from the lower side of 
the thirdarm of the holder inside the inner edge of the globe. 
(June 1, 1881). 


2414. Manufacture of Milanaise, &c: J. A. 
Ss ling. Highgate, Middlesex, [6d 10 Figs) By 
* Milanaise’ is meant a material having a cotton core covered 
with silk and used for weaving into fabrics. The invention con- 
sists in the arrangement of machine in which the core is caused to 
revolve, while the silk is wound upon it. The apparatus is also 
applicable for covering wires for electrical purposes. The core 
passes through a hollow spindle, and is caused to revolve in one 
direction, by rotating the bobbin which carries it, whilst the 
bobbin carrying the silk is revolved in the other direction. (June 
1, 1881), 


2417.* Machines for Cutting Crops: H. H. Duke, 
Westbury, Wiltshire. (2d.)}—Relates to a reaping or mow- 
ing machine in which the kuives are formed into an endless chain, 
and continuously cut ia one direction instead of having a recipro- 
cating motion as usual. Theinvention refers to the method of 
constructing and mounting the knife chain. The kvives are 
sharpened whilst the machine is in action by means of two lap: of 
stone, which can, when desired, be brought in contuct with the 
travelling knife. (June 1, 1881). 


2419." Instrument for Ascertaining the Defiec- 
tion of Shot and Shell: F. W. Panzera, Harwich 
Essex. (2d.)—Consirts of a pillar on a tripod stand carrying a 
horizontal bar with gradations representing feet. The amount of 


deviat’on on either side of the target is indicated by adjusting two 





vertical pins io line with the centre pin on the graduated bar, so 
that the officer by keeping in view the espace marked out by the 
deviation pins, sees what shots have passed within the limits, 
(June 1, 1881), 


2420. Steam Boiler and other Furnaces and 
Apparatus forConsuming Paddy Husks, Sawdust, 
&c.: J. Henderson, London. (J. &. Russell, Rangoon). 
(6d, 2 Figs.|—The grate bars consist of hollow perforated roliers,. 
which are revolved and caused to afford a free current of air for 
combustion, and for carrying off the ashes and refuse. Thefuel is 
placed in a hopper and is sifted through a perforated plate into 
the furnace, The rollers and sifting plate are driven by bands and 
gearing. (June 1, 1881). 


2423. Treatment of Organic Substances for the 
Production of Ammonia, &c. : W. Lloyd Wise, Lon: 
don. (Dr. H. Grouven, Leipzig, Germany). (6d. 6 Figs.}—Comsistx 
in converting organic substances into carbonate of ammonia by 
reducing them to ash with steam at 400 deg. to 700 deg. temper- 
ature, Centigrade, in an atmosphere from which air is excluded. 
The substance is placed in a dish contained in a pipe above which 
another pipe is placed, and both are heated by a furnace. The 
upper pipe contains stones between which water is pissed an@ 
generated into superheated steam, The steam impinges on the 
substance and decomposes it, and the products are conducted 
through glowing “Grouven contact substance” contained in the 
lower pipe, whence they are led toa condenser and condensed. 
(June 1, 1881), 

2425. Ordnance: Sir W. Palliser, London. [é/. 
2 Figs.}—Applies to either breech or muzzle-loading guns, and. 
consists in combining the external cast steel casing C, and the 
lining tubes A B, which are introduced into the casing without 
Shrinking, as is usually done. The tubes are made an easy fit to 
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the casing, and une to the other, so that being of comparatively 
yielding material, they are to a certaia extent expanded by the 
pressure of the powder gas, and are caused to fit closely when 
the gun isin use. The tubes are formed of soft coiled iron, and 
are screwed as shown. (June 2, 1881), 


2426, Looms: R. L. Hattersley, Keighley, York 
shire. [6d. 4% Figs.}—Refers to a method of operating the weft 
fork and knocking off lever in looms having change shuttle boxes 
and consists in the employment of a horizontal lever operated by 
a stop piece, and a hinged inclined cam for raising the weft fork 
acd allowing it to fall and rest on the shoot of weft when the slay 
board is at the back centre. (June 2, 1881). 


2427. Wagons and Trucks: J. C. Martin, Ben- 
gal. (82. 7 Figs.]—Consists in forming the floors of the trucks 
obliquely, so that when the truck is being unloaded, by relea+ing 
hinged or removable sides or ends the load is discharged clear o? 
truck. The invention also includes the arrangement of hinged 
parts and the gearing for opening the sides. (June 2, 1881). 


2431. Railway Signal Apparatus: T. M. Ford, 
London, [6d. 5 Figs.}—Consists essentially in employing a 
collapsible bag, which is depressed by means of the wheel of o 
passing train, for the purpose of producing a pressure of air for 
sounding a whistle, which is rendered inoperative when the 
signal is set to “line clear’; the special object being to dispense 
with the use of detonating fog signals.to denote to the engine 
driver that the signal that he is approaching is against him; gq is 











the collapsible bag or bellows, the upper end of which is eonnectec’ 
with the whistle and the lower end with a link e and lever ¢ pass- 
ing beneath the rail a and terminating in a plate. The flange of 
the foremost wheel of the train depressing this plate causes the 
bellows to be collapsed and the whistle sounded, Connected with 
the ordinary signal wire is a lever which, when the signal is set to 
* line clear” opens a valve in the bellows chamber and allows the 
air to escape without producing a sound. (June 2, 1881). 

2433." Potato Diggers: W Dewar, Dundee, N.B 
(2¢.])—The rotating digging instrument is of the ** Hanson” kind, 
and is driven from the axle of the main wheels, The improve 
ment consists in mounting the digger on a tubular instead of » 
solid shaft, (June 2, 1881). 


2434. Looms for Weaving Brace Webbing, &c.: 
G. H. Smith, Manchester. [6¢. 6 Figs.) —-The invention 
consists in an improved needle and shuttle motion, and in a 
taking-up and coiling motion. The invention can be app ied 
to an elastic web loom, in which case each of the two needles 
are made with a straight arm having a curved segmental 
portion. The thread guide used is that described in former 
Specification 961 of 1877. The taking-up motion consists of a 
roller turning on a rod in which right and left-hand grooves are 
cut, which grooves engage with a pin in the roller, and cause iz. 
to travel to and fro when it is turned, (June 2, 1881). 


2440.* Manufacture of Woven Silk Fabrics, &c-: 
F. A. Arbenz, Zurich, Switzerland, (2d)—Variegated 
organzines and trames are produced by twisting two or more dyed 
threads of d.fferent shades of colour. (June 2, 1881). 


2441. Calculating Apparatus: H. H. Lake, Lon- 
don. (Ji. Beaucourt, Villeurbaune, France), (6d, 2 Figs.}—Con- 
sists ofa series of wheels, upon the front of one of which are 
ma'ked numbers in sequence from 0 to 99. At each ninth o* 
rotation of a disc one of the numb rs is shown. The machine is 
chiefly applicable for working addition. (June 2, 1881). 


2443. Apparatus for Regulating the Flow of: 
Water, &c.: C.H. Von Uliner, London. [2d.)—Applic- 
able to cisterns in water-closets. The apparatus consists of a 
syphon arrangement which allows a given quantity of water to 
be delivered to the water-closet when a lever is raised. (June 3, 
1881). 


2445* Apparatus for Supporting Lawn Tennis 
Nets: R. mM. Edmondson. (2¢.)—A vertical wooden pole 
has four feet, one of which is longer than the others and weightes. 
to resist the pull of the net. (June 3, 1881). 
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2447. Machinery for Combing Cotton, &c.: W. 
R. Moss, Bolton, Lano. (2¢.}—Is applicable to machines 
termed the “ Heillman comber.” The invention consists in making 
the comb cylinder‘to act as a revolving clearer, carrying brushes 
for brushing away the waste fibres from the ends of the rollers 
(June 3, 1881). 

2448. Treating Rice: E. and R. Benns, 
London. [4¢)—Is for producing a substitute for malt. The 
** paddy” or natural rice is steeped in warm water, and the water 
drawn off. When the rice has germinated to the required degree 
it is malted ma kiln or drying cylinder. (June 3, 1881). ——=> 


2449, Apparatus for Measuring Mechanical and 
Electrical Power: C. V. Boys, Wing, Rutlandshire. 
(6d, 10 Figs.]—Figs. 1 and 2 show the application of the invention as 
an integrating apparatus for indicating the power developed by a 
steam engine, and Fig. 3 as an instrument for measuring the 
work transmitted from a revolving shaft. The invention essentially 
consists (1) in using a cylinder which travels longitudinally in 
frictional contact with a disc, which causes it to turn more or less 
round its axis, according to the inclination of the plane of the 
dise, the amount of rotary movement representing the sum of a 
series of products of which the spaces moved over by the cylinder, 
and the tangents of the inclination of the disc are factors; and 
(2)in combining with this apparatus a deflecting galvanometer 
needle or movable solenoid core for measuring the work done by 
an electriccurrent. A A! are two vessels covered by diaphragms 
aa, which are connected by a stem a’. The two vessels are con- 
nected by pipes with the twoends of the engine steam cylinder, 
and contain glycerine and water to prevent the action of heat on 
the diaphragms. B is the integrating cylinder sliding on a feather 


Fig. } 
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key, and operated by lever D, which is connected by rod dtoa 
moving partof the engine. The partial revolution of the shaftd 
operates the gearing c of a counter or register. The disc E is 
mounted in a swivel frame ¢, and is pressed down on the eylinder 
B by a spring e?. Anarm e¢3 has a slot, in which works a pin pro- 
jecting from the stem a! so that according as the diaphragms 
ure moved in obedience to the excess of pressure on one or the other 
ofthem the disc E is more or less inclined to the axis of the 
cylinder B. As the alteration of the pressure in the diaphragms 
corresponds with the alteration of the longitudinal motion of the 
cylinder B, the obliquity of the disc E causes the cylinder always to 
be turned in the same direction, the extent of the turning indicated 
by the counter being the measure of the work done. For measuring 
the power of a revolving shaft two discs E E' are used, and the 
cylinder B is connected to the shaft by a mangle motion, so that it 
reciprocates and bears alternately against the disc Eand E' by 
which it is rotated always in the same direction, and a record taken 
by counter as before. (June 3, 1881). 


2450. Perforating Instruments for Producing. 
Stencils to be Employed in the Reproduction of 
Writings, &c.: D. Gestetner, London. [(d. 6 Figs.)— 
The necessary perforations are formed by a very small notched or 
toothed wheel mounted on a stem carried by a handle. On 
writing with this instrument minute perforations are produced on 
the paper, which thus becomes a stencil plate. (June 3, 1881). 


£2451. Stylographic Fountain Pens: J. Nadal, 
London, {64d 5 Figs.j—Consists in adapting the valve rod to 
be used as a plunger for clearing the hollow point which is used as 
a pen, and securing the loose parts carried by the rod. (June 3, 
1881), 

2454.* Rotary Pumps: S. Mellor, Bow, Middle- 
sex. [(2d.)—Relates to improvements on former Patent 1311 of 
1880, and consists essentially in using a revolving cylinder instead 
of a fixed cylinder. In operation the cylinder carries round the 
vibrating pendulous tongue with it, the latter passing alternately 
over the inlet and outlet ports, (June 3, 1881). 

2456. Axle-Boxes for Locomotives, &c.: J. 
Bottomley, Manchester. (5. 14 Figs.}—Is for an 
improved radial axle-box, which is capable of assuming a correctly 
radial position on any curve with a minimum of friction. The 
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illustrations show, respectively, a cross section, a sectionin front 
of the axle-box, and a plan section. The axle-box d is formed 
preferably in one piece, and carries at its ends the journal brasses 
as shown. Discs c' slide in recesses in the top of the axle-box, 
and have holes for receiving the ends of the pillars, which are 
connected with the carrying springs; d' are radial bars to which 


the axle-box is bolted, and which are pivotted at d*. The lateral 
movement of the axle-box is limited by two stops d*, which come 
in contact with brackets at. Two springs f are mounted on 
spindles d* in such manner that when the axle-box is moved to 
one side, one spring is compressed and acts to bring the axle-box 
‘eat central position, when the curve of the rails permits, (June 4, 


2464. Tiles: J. Taylor, Clapham, Surrey. [44] 
—The tile is flat of hexagonal shape, the sides that are vertical to 
the roof being equal to the lap required. At the apex of the upper 
angle is an enlargement to allow of a perforation for a hook 
fastening. (June 4, 1881), 


2465.* Attaching or Securing Handles to 
Knives, &c.: W. R. Lake, London. (C. ¢. Grimaud, 
Paris). (2d.)—The blade is made separate from the handle and is 
fixed by screws between two arms of a forked blade holder, form- 
ing part of the tang which is titted into the handle in the usual 
manner. (June 4, 1881). 


2466." Apparatus for Boring of Broom or Brush 
Stocks and Boards: S. Ludbrook, London. (2.)— 
Two vice plates or jaws grip the stock at the ends. The jaws 
move freely in Y grooves, so that the stock can be readily pre- 
sented to the drill, and by means of a screw can be easily 
released. (June 4, 1881), 


2476. Mouthpieces of Musical Instruments: 
W. R. Lake, London. (P. Thomsen, Philadelphia) (6d 
3 Figs.)—The mouthpiece is made with an air chamber, which can 
be adjusted in size or capacity, so as to be applicable for different 
kinds of wind instruments. (June 7, 1881). 


2512. Bottle Wrappers: H. J. Haddan, London. 
(3. D. Marks, Louisville,U.3.4.) [td. 3 Figs.)}—The wrappers are 
made from wood veneer, and have ridges or flanges impressed 
upon them to strengthen them and keep the bottles apart. They 
are fixedin position by acord. (June 9, 1881). 

2513. Bottle Wrappers: H. J. Haddan, London. 
(B. D, Marks, Louisville, U.S.A.) [6d. 5 Figs.}—Consists of a 
veneer of wood, which has its upper end slitted and strips secured 
to its inner side in combination with ribbons of paper, cord, or band 
laid spirally around the wrapper to hold it to the bottle. (June 9, 
1881), 

2514. Hatchway Doors: H. J. Haddan, London. 
(G@. M. and H. L. Eames and J. Stever, Washington, U.S.A.) 64. 
5 Figs.)—Consists of two series of hatch doors located respectively 
above and below the elevator car, and adapted to be successively 
collected upon the top of and distributed from the bottom of the 
car in its ascent, and to be engaged with the bottom of and dis 
tributed from the top of the car in its descent, sothat the hatch- 
ways are closed atall positions of the car. (June 9, 1881), 


2531. Breechloading Small Arms: E. James, 
irmingham. (6d. 12 Figs.)—Refers principally to the method 
of cocking hammeriess guns and for indicating when the gun is 
cocked. The hammer a has a projection 6, and in connexion with it 
a vertical lever d pivotted on a cross-pin, and passing through a 
| slot in the locking bolt i; & is a hand lever, by the turning aside of 
which the locking boltiis withdrawn and the hammers cocked 








The lever & is centred eccentrically, and carries a pin, which 

on the side motion of the lever travels in the slot of the tang, and 
causes the slide g to move towards the butt end of the gun. The 
| lever @ is thus turned on its centre, and forces the slide Ato advance 
and engage with the projection 6, by which means the hammer is 
thrown back to full cock. (June 10, 1881), 


2630. Stoppers for Aerated Water Bottles: J. 
sey, Nottingham, (id. 3 figs.]—An internal porcelain 
stopper has a groove about midway of its length filled with a 
rubber band. The gas pressure forces the stopper against a 
shoulder in the bottle neck, (June 16, 1881), 


2750. Depositing Metals upon the Surfaces of 
Iron and Steel Coated with Magnetic Oxide: G. 
Bower, St. Neot’s. (2d.)—Is effected by rabbing the surfaces 
with a brush or device having filaments or finely-divided bodies 
composed of or coated with the metal which it is desired to deposit 
(June 23, 1881), 

3422, Pianoforte Actions: F.L. Mitchell, Halli- 
fax. (8d. 10 Figs.]—Relates to the combination with the action 
or hammer mechanism of pianofortes of an adjustable check lever 
or lever check which receives its impetus direct from the rear end 
of the key and transmits the motion direct to the hammer butt by 
means of a sticker connecting the two. The check lever acts also 
as an augmenter and escapement and controls the hammer. 

August 8, 1881). 


3594. Targets: H. J. Haddan, London. (¢. Ligousti, 
Cincinnati, U.S.A.) (6d. 7 Figs,}—The target, which is intended 
as a substitute for pigeons, is a fragile concave dish. It has a 
projection by which it is held and thrown from a trap into the air. 
(August 18, 1881). 


3826. Dust Pans: E. L. and M. A. Dietz, Oak- 
land, California. {4¢. 2 Figs.)}—Isa covered box provided 
with a sharp lip to rest on the carpet and an inclined entrance 
into which the dust can be swept. (September 2, 1581). 


3864. Preparing Compounds of Nitro-Cellulose 
or oxyline: S. Pitt, Sutton, Surrey. (/. W. 
Hyatt, Newark, NJ., U.S.A) (6d. 2 Figs.)—Has reference to a 
machine applicable for mixing other plastic substances than nitro- 
cellulose. A number of beaters on a quickly revolving shaft act 
upon the materials in a slowly revolving drum which continually 
presents them to the beaters. (September 6, 1831). 


4004. Cases or Holders for Lead Pencils and 
Crayons: W. R. Lake, London. (C. W. Livermoor, Provi- 
dence, U.S.A.) (6d. 14 Figs}.—This invention consists of several 
arrangements of the parts for propelling and withdrawing the lead 
in pencil cases, also in jaws or clamps for grasping the lead, 
(September 16, 1881). 

4110. Firearms: H. H. Lake, London. (J. ¥: 
Bullard, Springfield, Mass., U.S.A.) (6d. 4 Figs.)—Refers to maga- 
zine flrearms in which the cartridges are stored foruse. The chief 
objects of this invention are (1) to rapidly transfer the cartridges 
from the magazine to the barrel; (2) to prevent premature explo- 
sion by the forward movement of the hammer; (3) to insure the 
secure locking of the bolt against the cartridge when the latter is 
exploded; and (4) to provide for the rapid loading and discharging 





of the gun by the simple movement of alever to and fro. A clear 
description of the manner in which these various operations are 
effected could not be given within the limits of an abstract. (Sep- 
tember 23, 1881). 


4168. Governing Apparatus for Electric Ma- 
chines: W. P. Thompson, Live a. W. W. _ he 
City of Ann Arbor, Michigan. U.S.A. (6d. 2 Figs.}—Consists in 
suspending a piece of magnetic metal in such relation to the poles 
of the fleld magnet in a dynamo-electric machine, that when such 
machine produces more current than is required by the work to be 
done, the attraction of the poles upon the piece of magnetic metal 
will become so strong as to cause the piece ‘of magnetic metal to 
approach the poles and tend to establish magnetic communication 
between them, thereby reducing the current generated in the 
armature. In the drawings, A A are the fleld magnets of a dynamo- 
electric machine; P P are the pole pieces embracing the armature 
B, which may be of any construction ; CC! are pieces of magnetic 
metal, each pivotted to one pole piece, and guided by curved rods 








T T', and bearing on springs of different lengths, so as to oppose 
an increasing force against the movement of the pieces C C, 
as they approach the poles, As long as the resistance of the 
external circuit is constant the free end of C will remain 
stationary ; if now the resistance cf the external circuit be 
diminished, as for instance by extinguishing part of the lamps 
upon it, or if the speed of the armature be increased, the 
attraction of the{pole P upon the free end of C will increase so as to 
overcome the resistance of the springs and to draw itnearer tothe 
pole P, thus diminishing the free magnetism in A, and weakening 
the current produced by the machine. When the original condi 
tions again obtain the piece C moves back to its former position 
The invention is applicable for governing the speed of electro- 
motors. (September 27, 1881), 

4357. Vacuum Pans: W. R. Lake, London. (C. Wiha', 
Chicago, U.S.A.) (6d. 7 Figs.}—The liquid descends a long descend- 
ing scroll in the vacuum pan and attains the desired consistency 
by the time it reaches the bottom. The invention also includes 
an improved method of applying steam and for disposing of the 
treated liquid in such apparatus. (October 6, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








FOREIGN AND COLONIAL NOTES. 

Water Supply in Australia.—The South Australian 
Government has instructed Messrs. J. W. Jones, the lately 
appointed deputy surveyor-general, to go into the far 
north for the purpose of reporting as to the best 
way of providing a system of water conservation for that 
country. He is totravel over six routes as follows : 
1. Between Myrtle Springs and the Musgrave Ranges. 
2. The country lying between the Government Gums and 
Diamantina. 3. Between Parallana and Inaminka 
(Cooper’s Creek). 4. Between the town of Hawker and 
the Lake Boolka, vid Warrayalpa and Eastern Plains. 
5. Between Port Augusta West and Nullabar Plains, vid 
Gawler Ranges and Fowler Bay. Mr. Jones is accom- 
panied by Mr. Sanger, geologist, and a fully equipped 
party. Mr. Jones is expected to be away over six months, 
but on his return from each route he will forward a report 
to the Government. The Ministry intend to act on these 
reports, with a view, if possible, of providing a water sup- 
ply for the arid plains of the north. 

Wrecking Trains onthe Erie Railroad.—All the wreck- 
ing trains on the New York, Lake Erie, and Western 
failroad are to be supplied with cannon to bombard the 
tanks on burning oil trains, to prevent them from burst- 
ing. This plan saved much valuable property at Dela- 
ware Bridge, where seven tanks exploded before cannon 
could be procured, but nineteen were saved after the oil 
had been drawn from two by shooting slugs into them. 


Grand Inland Canal.—An important canal is being 
made near San Francisco, across Grand Island, in order 
to open a new channel for the Sacramento. This canal 
will be 13 miles in length and 25ft. in depth. The dredg- 
ing machine employed consists of a platform 101 ft. long, 
carrying the dredging machinery, which consists of a 
long arm mounted on standards at one end of the platform ; 
the endless chain on the arm carries sixteen buckets, each 
of 1 ton capacity. The depth which can be dredged is 
25 ft., and the material excavated can be raised to a height 
of 39ft., at which elevation it falls into a wrought-iron 
hopper. Connected to this hopper by a revolving joint is 
a wrought-iron pipe 100 ft. long, and about 3ft. in dia- 
meter. By means of the movable joint, the platform can 
be shifted with considerable limits without stopping work. 
The material excavated by the bucket, after a fall of 
13ft., is discharged upon the sides of the canal. The 
power required to drive this machine is 100 horse, and its 
capacity is 4000 cubic yards per day. 

Rails in Germany.—The consumption of rails in Ger- 
many in 1878 was 1,218,660 tons. The corresponding con- 
sumption in 1879 was 586,110 tons, and in 1880, 852,700 
tons, making a total for the three years of 2,657,530 tons. 
Nearly the whole of the rails thus consumed were steel. 


The Welland Canal.—Mr. H. J. Belmer, formerly 
contractor for the Chaudiére Bridge, has been awarded a 
contract for the completion of the Welland Canal Aqueduct, 
and has made the necessary deposit. The amount of the 
contract is about 750,000 dols. This is the work which 
Messrs. Hunter, Murray, and Co. failed to complete after 





expending a considerable sum. 
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BJERKNES’S HYDRODYNAMIC EXPERIMENTS. 
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einai er _— : aepnD sarqq | in the University of Christiania), and his son, Mr.| first tested his deductions by experiments. From 
THE HYDRODY NAM IC . EX! ERIMEN TS Vilhelm tera by whom mode of the very | the latter date, therefore, pion, euros the experi- 
OF DR. BJERKNES. beautiful apparatus employed in the experiments | mental portion of the research with which we 
Ont of the greatest attractions at the late Exhi- were designed. | have more especially to deal in the present notice, 
bition of Electricity at Paris, and at thesametime It is a curious fact in connexion with this most | but it is due to Dr. Bjerknes to point out that all 
the exhibit which probably more than any other interesting research that although Dr. Bjerknes | the more important results of the investigation were 
will longest be remembered by the physicist as; commenced it as far back as the year 1856 by a| arrived at before a single exp :riment was made, and 
forming a special feature of scientific interest and mathematical analysis of the vibratory motion of | the experimental has only verified and become a 
novelty, was the series of experimental hydrodynamic | one body upon another, or upon a system of bodies | means of demonstrating the results of the mathe- 

illustrations of electric and magnetic phenomena! within the same medium, it was not until 1875—that | matical investigation. 
which were shown in the Norwegian Section by Dr. is to say after nineteen years devoted to the mathe- If the air within a hollow uniform semi-elastic 
C, A. Bjerknes (1rofessor of Mathematical Science matical investigation of the subject —that he| sphere, such, for irstance, as a ball of caoutchoue, 
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be alternately condensed and exhausted it will alter- | will from their inertia acquired by gravitation, first 
nately become larger and smaller according as air is | descend to a certain distance below the surface of 


added or withdrawn, and it is clear that if the sub- | 
stance of the envelope be uniform in thickness, or | 


rather in elasticity, its spherical form will not be 
destroyed but it will change from a smaller toa 
larger sphere and vice versé. If such a ball be 
surrounded by a fluid medium it is also clear 
that while this action is going on it will alter- 
nately displace more or less of the medium in which 
it is immersed, producing in it a series of pulsations 
corresponding to its own alterations of volume. 
These being in directions always normal to the sur 

face of the pulsating sphere—that is to say, in lines 
radiating from its centre—the degree and extent | 
of its influence upon the medium and upon other 
immersed bodies must obey the law of radial forces, 
and the intensity of its influence at any one spot 
will vary inversely as the square of the distance of | 
that spot from the pulsating body, and the lines | 
of force in any one plane will correspond to and be 
very similar to those radiating from the pole of a 
single bar magnet which are so beautifully traced out | 
in the figures produced by scattering iron filings over | 
a sheet of paper or glass, to the under surface of which 

is presented one pole of a permanent magnet.* From 

the simple conception that a ball pulsating in the 

manner described must be surrounded by a field of 

dynamical energy, capable of influencing the medium | 
in which it pulsates, and through that other objects 

in its neighbourhood and immersed in the same 

medium, Dr. Bjerknes was led to investigate | 
mathematically the nature of the mechanical 
influences set up by rapidly pulsating and vibrating 
bodies upon other objects and upon one another, as | 
well as upon the medium in which those influences | 
are at work. From a very early date in the 

history of his reseach he came upon results so 

similar to those connected with magnetism and 

electricity, that looking at the investigation more 

and more from the point of view of magnetic and 

electrical analogy, he pursued the research further 

and further, more and more confirming his view that 

the similarities of results, although inverse to one 

another, were something more than mere coinci- 

dences, and indicated a physical connexion between 

the two series of phenomena. To take one of the 

simplest of the pairs of analogous phenomena, Dr. 

Bjerknes discovered that if there be two pulsating 

or vibrating bodies immersed in the same medium, 

they mutually attract one another if their respective 

phases of vibration are similar, but if their phases 

are in opposite direction repulsion is the effect that 

takes place between them, Such a discovery would 

naturally associate itself in the mind of an inves- 

tigator with the mutual action between electrified 

bodies, as well as between magnets, although the 

electrical and magnetic analogues are, or obviously 

appear to be, inverse to the dynamical phenomena, | 
for attraction takes place between bodies dissimilarly 

electrified, and between opposite poles of magnets, 

and repulsion when the electrification or magnetisa- 

tion of presented parts are of the same sign. 

Mutual inversion, however, of two series of pheno- 

mena, so long as they are invariably inverse to one 

another, contributes but little opposition to the 

perfection of an analogy, for it is always conceivable 

that a direct law is being followed, although the 

phenomena looked at in a particular light appear to 
be in opposition. 


Fig.7. 7 





A very simple experiment will illustrate the 
mutual attraction exercised by two bodies upon one 
another when vibrating in similar phases of unison 
and the reverse effect when their periods are diffe- 
rent. If two wooden balls A and B (see Fig. 1) of 
similar dimensions and weight be dropped from a 
short distance on to the surface of still water they 





* See ENGINEERING, vol. xxvi., page 3¥1, 


the water, then in the effort to float will rise above 
the surface and will continue thus to vibrate with 
ever-decreasing amplitude until equilibrium is esta 
blished ; during this process, they will displace alter 
nately more or less water, and in that sense will 
have a similar effect upon the medium in which they 
are immersed as if they were alternately distended 
and contracted as we have described in connexion 
with the caoutchoue spheres. If the two bodies 
be equalin size and specific gravity their periud of 
vibration will be the same, and it will be found that 
immediately after they are dropped into the water, 
they will be attracted the one towards the other, 
while if two balls A and C, Fig. 2, of equal 
diameter, but of which C, although lighter than 
the water, is heavier than A, be dropped into 
the water in a similar manner, the heavier ball 
will descend below the lighter, pass under it, 
and rise on the other side, from which it will be 
repelled. 

Dr. Bjerknes’s earlier experiments upon the 
influence of pulsating bodies were made with hollow 
caoutchouc balls, from which the air was alternately 
partially withdrawn and restored in rapid succession 
by a simple form of rapidly reversing pump, which 
it will not be necessary to refer to here, as we 
shall in the course of the present article describe 
and illustrate the more elaborate apparatus by 
which the first has been superseded, and with which 
the more recent portion of the investigation has 
been conducted. 

An elastic ball expanding and contracting in the 
manner described, within an incompressible fluid 
such as water, would produce in that medium corre- 
sponding vibrations or impulses propagated in radial 
lines, and the further from the disturbing object the 
less the particles of the medium would vibrate. It is 
clear that the influence must decrease as the square 
of the distance increases, because at twice a given 
distance the vibrating influence will be propagated 
over a spherical surface four times as large, and 
at three times that distance, a spherical surface of 
nine times the area will be influenced by the dis- 
turbing action of the pulsating ball. If such a 
pulsating ball be presented to a body suspended 
within the fluid medium, the latter body will, if of 
less specific gravity than the medium, be repelled by 
the pulsating ball, but if, on the contrary, the 
suspended body be heavier than the medium, it will 
be attracted, and Dr. Bjerknes explains this pheno- 


menou by comparing the influence of the pulsating | 


body upon the medium (irrespective of the neutral 
body) with that of the medium so affected upon 
that body. Let us first suppose the neutral body 
removed, then the particles of the fluid are, under 
the intluence of the pulsating ball, carried back- 
wards and forwards, the outward motions correspond- 
ing to the expansions of the ball and the inward 
motions corresponding to its contractions. At the 
end of one complete vibration a particle of the 
fluid will have made one excursion, and will have 
returned to its original position, no permanent 
transposition having been brought about. If 
now a body of less specific gravity than the 
medium be lowered into it, it will be influenced 
very differently to the particle of fluid which 
we have just been considering, for in consequence 


| of its greater mobility, it will in its outward move- 


ment travel to a greater distance than the fluid 
particle, and will be projected to a quieter portion 
of the vibrating, or, as Dr. Bjerknes calls it, 
‘‘hydro-magnetic” field. In the return motion 


|it receives an impulse from the inward moving 


particles of the medium which is insufficient to 
restore it to its first position, and at the end of one 
complete vibration it will have made one outward 
excursion and one return, but its return stroke 
being shorter than its outward motion, it will have 
suffered a permanent outward displacement, thus 


| presenting the appearance of having been subject 


to repulsion. If, on the other hand, this lighter 
body be replaced by one heavier than the medium, 
or if the lighter body be checked in its move- 


| ments, the reverse action will take place; in this 


case the body will, under the influence of the 
pulsating ball, be set into reciprocating motion, but 
the amplitude of its vibrations will be less than that 
of the fluid particles. In moving outwards it is not 
projected as far asthe particles of the medium, and 
at the end of an outward excursion it is left in a 
more active portion of the vibrating field than those 
particles, and receives from them in their return 
strcke a greater inward impulse than they themselves 


would have received in the same position. The result 
is that the body is brought nearer and nearer to the 
pulsating ball, as if the latter were endowed with 
attracting properties. To this dynamical condition 
of matter, Dr, Bjerknes has applied the name 
* hydro-magnetism,” not intending to imply thereby 
that any real magnetic influence is produced apart 
from the vibration of the medium, but because it 
more conveniently conveys to the mind not only the 
mechanical effects produced, but also more closely 
points to their analogy to true magnetic phenomena, 

The form of pulsating body represented by an 
elastic sphere, such as has been described, involves 
many practical difficulties, and introduces several 
sources of inaccuracy ; Dr. Bjerknes has therefore 
abandoned it in favour of apulsating drum, shown 
in Fig. 6, and which consists of a small flat metal 
cylinder about 3? in. in diameter, with its two 
circular ends covered with thin india-rubber mem- 
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| brane stretched over the opening, and having a tube 
communicating with the interior of the cylinder, as 
shown in the sketch. By alternately forcing in air, 
and exhausting it from this little,instrument, its two 
sides become alternately convex and concave, and an 
exceedingly convenient and easily applied pulsating 
body is produced. We may here state that almost 
all the very beautiful apparatus which we are about to 
describe, was constructed by Mr. Andersen, of Chris- 
tiania, from the designs of Mr. Vilhelm Bjerknes, 
the son of the author of this interesting investiga- 
tion, and to whom is chiefly due the practical demon- 
stration of the results arrived at in his father’s 
calculations, and which formed so attractive an 
exhibit at the Paris Exhibition. 

teciprocating motion, whether pulsatory or vibra- 
tory, is produced in all the apparatus employed by 
Dr. Bjerknes, by variations of pneumatic pressure, 
and in Fig. 4 (on the preceding page) we illustrate the 
air pump by which the alternate exhaustions and com- 
pressions are produced. ‘This apparatus consists of 
two small brass cylinders fixed horizontally upon a 
wooden baseboard, each of which is fitted with a piston 
to which a reciprocating motion is communicated by 
means of a small crank-pin and connecting rod 
attached to a horizontal shaft, that can be rotated 
at a high velocity by means of a large grooved 
pulley to which a winch handle is attached. The 
throw of the crank-pins, and therefore the strokes of 
their respective pumps, can be varied from nothing 
to their fullest extent, and by making the pneumatic 
connexion to one or other end of each cylinder, the 
two pumps may be arranged so as both to be com- 
pressing and both exhausting at the same time, or 
the one may be arranged to compress while the other 
is exhausting. In all cases each pump alternately 
exhausts and compresses as the handwheel is rotated. 

In the experiments at Paris, water was the medium 
in which the phenomena were exhibited, and Fig. 5 
is an illustration of the tank employed with one of 
the most typical of the apparatus immersed in the 
water. ‘This beautiful piece of apparatus is more 
clearly shown with its attachment to the pump in 
the front of Fig. 4. It consists of a pulsating drum 
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attached to the end of a horizontal tubular arm which | 


either at the beginning or at the end of the book: 


| London Tramways, the London Street Tramways, 


is capable of rotating, like a weathercock, on a|soas to be more easily found ; perhaps also it might| the Glasgow Corporation, and the Edinburgh 
hollow vertical axis by which the whole system, and | have been better to place the portion on construction | Street Tramways. In that of the North Metro- 


therefore the interior of the pulsating drum, can be 


| first and that on cost last. 


But whatever order of | politan, which since June, 1878, has used purchased 


connected by a flexible tube with the reciprocating | the parts might be preferable, the information is | horses, and is stated to follow the best model in 


pump. The vertical axis of this instrument is centred 


between needle-points, and by means of an exceed- | 


ingly ingenious device at the top of this axis the 
varying pneumatic pressure is communicated to the 


drum without stufling-boxes and without adding to 


its frictional resistance to motion; the whole of the 
movable system turning as easily as a compass on 
itscentre. If this apparatus be placed in the water 
and connected to one of the pumps, and the pul- 


sating drum (Fig. 6) be connected to the other | 


pump, it will be found, on presenting the latter to 


the movable drum after the manner illustrated | 


in the diagram, Fig. 3, and rotating the pump- 





wheel, that when both pulsating drums are ex- 
panding and contracting simultaneously the mov- 
able drum A will be attracted towards B, which effect 
is illustrated by the diagram, Fig. 8, the arrows 


Fig. 8 
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Ste 
showing the direction in which each is urged by the 
vibrating influence of the other. If, however, the 
one drum is expanding at the moment that the 
other is contracting, that is to say, if one be convex 
when the other is concave, repulsion will take place, 
and the movable drum will be driven away by the other 
in a manner precisely similar to that in which one 
end of a compass needle is repelled if a magnet pole 
of the same sign is presented to it. By employing 
a double drum such as is shown in Fig. 7 (see preced- 
ing page), the analogy of the effect of a bar magnet 
upon a compass needle is still more strikingly illu- 
strated. This drum is divided by a central rigid dia- 


phragm into two chambers each communicating with | 


a separate hollow stem by which it can be connected 
to one or other of the pump nozzles; by connecting 
this pair of stems to the two ends respectively of the 
same pump and the rotating drum apparatus to one 
end of the other pump, attraction and repulsion 
can be illustrated by presenting one or the other of 
the faces of the double drum towards the rotating 
instrument, thus illustrating the effect of the two 
poles respectively on one end of a compass needle. 
Some of the most interesting and instructive of 
Dr. Bjerknes’s experiments are those in which the 


pulsating drums are replaced by bodies to which a | 


vibratory or oscillatory motion is given, and we 
shall in cur next article go on to the consideration 
of this interesting branch of the investigation. 
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Tramways, their Constructionand Working, with Special 
Reference to the Tramways of the United Kingdom. 
Supplementary Volume. By D. KINNEAR CLARE, 
M. Inst. C.E. London: Crosby Lockwood, 1881. 
Tuts excellent collection of information about 
British tramways includes construction, loco- 
motives, and-cost and working expenses introduced, 
employed, and incurred in the last five years ; it 
thus forms a volume specially valuable for reference 
in these days of rapid change, and of progress based 
on former tramway experience. 
The chronological summary of tramway construc- 
tion given in Chapter L., Part II., is very convenient 
for rapid reference, and might well have been placed 














Weight of Rail ~~ ag 





| System of | Year. Place. Material of Rail. per Yard. Mile. 
| lb. £ 
| Kincaid ... os e-| 1876 Leicester Siemens steel 47 
| Kincaid ... rae e-| 1879 Salford Steel faced 52 4218 
| Kineaid ... ese | 1881 Stockton-on-Tees Bessemer steel 45 
| Kincaid ... eal | 1880 Bristol Steel 50 4024 
E. Wilson ae ...| 1878 Southampton Bessemer steel 55 
Aldred Spielmann ...| 1879 London Steel 64 2171 
Truswell | 1881 Birstal Steel 55 4240 
H. Vignoles_... ..| 1881 Tottenham Stoke Steel 42 4098 
G. F. Deacon | 1877 Liverpool Bessemer steel 40 5508 
J.C.Shaw .. ...| 1880 | Rusholme Steel 45 4371 
| W. Mackison ... ...| 1879 Dundee Steel 36 4299 
| R. Dugdale | 1881 Huddersfield Steel 43 2939 
Winby and Sevick .... 1878 Nottingham Steel 58 4551 
| Winby and Sevick _....|__ 1879 Newcastle oss 65 
. Kerr ... ss ...| 1880 Ipswich Bessemer steel 58 
J. Kerr ... a «| 1881 Woolwich Bessemer steel 58 4282 
Meakins ... = ia 1880 Southwark Steel 112 8660 
Page oe oe | 1881 North Metropolitan Steel 42 1684 
Deteral ... fas ...| 1878 Mannheim Rolled iron 46 
Gowan ... ma «| 1879 Dundee Steel 80 4085 
Gowan ... ss eee| 1879 Brixton Steel 85 4414 
Gowan ... ‘a ... 1880 Sunderland Steel 85 4519 
Gowan ... =A .. 1880 Manchester Bessemer steel 98 2400 
J. Macrae ‘oii és 1879 Edinburgh Bessemer steel 106 5268 
Johnstone & Rankine.. 1879 Glasgow Bessemer steel 79 3710 
Brunton... om .... 1881 Oxford Bessemer steel 67 


| 
well and judiciously arranged, and fully and neatly 
jillustrated. ‘The recent systems more specially 
| noticed in Mr. Clark’s book are summarised in the 
‘annexed Table. These systems are all illustrated 
|by sections and elevations and accompanied by 
| details of cost per mile. 
| The experiments of Mr. Cockburn Muir on iron 
}and steel rails of equal section and weight, 30 lb. 
| per yard, giving average elastic limits of 5200 lb. 
and 10,320 lb., and deflections of 0.16 in. and 0.40 in. 
without permanent set, are given at pages 46 to 
150. The various tests applied to Deacon’s rails and 
| bolts are mentioned at pages 95 to 97 and 99. Mr. 
| Clark also devotes a short chapter to remarks on 
| various forms of construction. 
| Part III., on Steam-Cars and Tramway Locom- 
| tives, gives accounts and descriptions, accompanied 
in some cases by illustrations, of Merryweather’s, 
| Hughes’, Perrett’s, Brown’s, Krauss’s, Henschel’s, 
{and of the Grantham steam-car. Also very brief 
references to the Mékarski and the Beaumont com- 
|pressed air engines. Among starting gear or 
accumulators, so important in saving wear of horse- 
| flesh, Holt’s is the only one mentioned ; although 
Simpson’s accumulator has been tried for some 
time on the South London tramways, and others 
|elsewhere. The use of electromotive cars at Berlin 
;and Paris would make descriptions of them very 
appropriate in this book ; although the latter princi- 
| pally treats of British tramways. 
Proceeding now to Part I, on General Cost of 
Tramways of the United Kingdom and their 
| Working Expenditure, we find a most useful Table 


|lengths of the various tramways of the United 
Kingdom, and another of five pages to their working 
expenditure and stock, mileage, horses, receipts, 
and other useful data. From these we gather that 
the total capital expended on tramways in the 
United Kingdom up to June, 1880, was 5% millions. 
|the expenditure per mile open being in England 
| 14,300/., in Scotland 16,190/., owing to the greater 
proportion of double line, and in Ireland 13,200/. 
In working expenditure per mile open for one year 
that preceding June, 1880, we learn that 45 per 
cent, was spent on horses and 27 per cent. on 
| traflic expenses, while expenditure on locomotive 
power was 0.29 per cent. With such figures before 
us we cannot but wonder both at the comparatively 
limited adoption of starting gear or accumulators 
for lessening the strain on the horses, and at the 
slow adoption of compressed air cars, which after 
all only increase the low expense of steam engine 
traction with regard to the item of cost of fuel. 
This is the more striking as several of the trams are 
worked at a loss, and others at very low profits. 

A detailed account of the capital and working 
expenditure of five large tramway companies follows 
the two above-mentioned general tables; these 
companies being the North Metropolitan, the 





accounts, there are some useful statistics with regard 
to horsing trams, from which we take the follow- 
ing: 























Se se ce see. 
“ I = 8 Sialis 
= e = ° = i} So 
wR = < il — Tw =~ 
June 30,1878 ...' ... oa one eee 1830 
mee. Oh, oo cn) 98 3 ay eee 29157 | 133 32 | 165 
June 30, 1879 ...' 1974 2 a7 49 2062 43 52 95 
Dec. 31, .,_ ...| 1935 3 57 oa 1995 21 46 67 
June 30,1880 ... 19s¢ 3 82 23 2094 22,79 101 
Dec. 31, ,, ese, 2039 4 76 2119 24. 73 97 
Expenditure 1877 1878 1879 1886 
Horsing.., waa 56.3121. 92,5907 98,5487. 
Horse hire 101,5597, 48,7867 


Proportion of total expenditure, 188), 45.1 per cent 

This makes the annual loss of horses 10 per cent. 
per annum, and the proportion useless 2.75 per cent. 

Mr. Clark remarks that the life of a tramway 
horse is about four years, while the above giving ten 
years is probably due to the fact that the stock of 
horses, having been only 24 years at work, had not yet 
lived long enough to arrive at the permanent rate of 
mortality ; from analogy it may be expected that 
the annual deaths and sales may after two or three 
years amount to 15 percent. more. Allowing 35/. 
each for renewal on the 15 per cent., the net increase 


| of cost for horse power for the year will then be 


10,500/. 
The cost of horsing for the second half-year in 


a , | 1880, when 2,222,574 miles were run by cars, was 
|of five pages, devoted to capital expenditure and | 


| 


} 





51,0092, or 5.22 pence per mile run; while the 
keep of each horse was 24/., of which 15/. was for 
provender. 
On the London Tramways the statistics of horsing 
are thus: 
| 


Sold and 











— Horses. Deneed, Unfit. 
To December, 1877 _... 2120 217 
Pe 1878... 2486 228 
Re ae sc 2970 636 116 
re 1880 ...| 3227 339 36 
‘Expenditure. 1877 1878 1872 1880 


Horsing eee 52,6111. 57,9837. 66,5817. 67,714/. 

Proportion of total expenditure, 1880, 39.92 per cent. 

These show that on the average number of horses 
26 per cent. were sold and renewed annually, and that 
thus the average life of the tramway horse is about 
four years, The comparative lowness of the cost of 
horsing in 1880, was due to selling a large proportion 
of horses in serviceable condition, at prices from 18/. 
to 10/., this forming an important set-off against cost 
of replacing them. The cost of provender per horse 
per year was about 14/. 

The cost of maintenance of way on three of the 


ENGINEERING. [JAN. 13, 1882. 
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before-mentioned tramways may be found among 
Mr. Clark's statistics. 


Per Mile 
1880. Run in 


£ £ d. 
North Metropolitan|10,196 |15,845 14,580 19,954 1.05 
London ae - |11,464 18,148 43,250 32,943; 2.21 
London street a ate ae? 1,459 1,412; 0.30 





But the costs of reconstruction, which were in some 
cases heavy, have unfortunately been blended in 
account with those of ordinary maintenance ; or at 
least that seems the inevitable conclusion to be 
drawn both from the figures and the general account 
of the expenditure given. Mr. Clark justly exclaims 
against the way in which accounts of tramway com- 
panies are kept, saying, ‘It might have been antici- 
pated that when in 1876 the Board of Trade 
initiated a system of official returns for tramways, 


on a natural principle of classification, like what | 


they had had in practice for railway returns, the 
tramway companies would have appreciated the 
advantages of such a form of revenue account, and 
adopted it accordingly for theirown purposes. But 
it has been far otherwise,” 


(For Description see opposite Page.) 
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LANCASHIRE BOILER WITH FLANGED FLUES. 


CONSTRUCTED BY MESSRS. HAWKSLEY, WILD, AND CO., ENGINEERS, SHEFFIELD. 


(For Description, see Page 30). 


Fug. 4. 

























































































The result of this is evidently that abstracts of 
such accounts as exist cannot be put in a form 
convenient for ready reference in more than a few 
instances; this again conduces to another result 
that capitalists and investors, having few data to go 
upon, remain less likely to take shares in under- 
takings of this nature ; the consequence being that 
many such sources of profit to the investor and of 
convenience to the public remain unexplored and 
unworked. Whatever may be the new motive 
power adopted generally, whether compressed air 
or electricity, and however much the tramway may 
be improved or economised, the necessity of detailed 
account in clear form still remains. 

Mr, Clark, however, has doubtless done his 
utmost with such information as he could procure, 
and produced a convenient and useful book; to this, 
however, he might well have added accounts of 
foreign tramways, in order that it might both merit 
the very comprehensive title of “Tramways,” and 
to be of more general use to the public, 





THE PROPOSED VIENNA RAILWAYS. 

At the present moment the municipality of 
Vienna and its population are much exercised on 
the subject of the various schemes proposed to 











| Vienna municipal engineers added a rider to the 
effect that in case this plan were considered too 
grand, that laid before them by Mr. E. H. d’Avig- 
dor, Assoc, Inst. C.E., and member of the Austrian 
Institution, would be worthy of consideration. As 
third in order they mentioned Mr. Bode’s scheme. 

In consequence of the complete financial collapse 
which occurred in Austria during the Vienna 
Exhibition, all these schemes were laid aside, and 
of the many competitors, only two or three per- 
severed in continuing their efforts to realise the 
| idea of atown railway. In 1875 a committee of 
| the Austrian Institution of Civil Engineers examined 
about a dozen of the projects, and rejected them 
| all on the ground that there was no occasion for 
| any railway within the boundaries of Vienna; this 
|curious decision was appealed against, and a new 
| committee was appointed which again rejected all 
| the plans on the ground that none of them complied 
| with all the required conditions. It may be added 
that in any case the decision of the Committee of 
the Institution would have been purely platonic, as 
no financiers came forward to support any one of 
the undertakings, the plans for which were then 
relegated to the upper shelves of a back room in the 
Town Hall. 

During the summer of last year, Mr. Fogerty, an 
English engineer, proposed an elaborate scheme for 
the construction of a circular railway at Vienna. 
His designs were elegant and not devoid of some 
ingenuity, but he committed the serious error 
of neglecting altogether the improvement of the 





them for the construction of railways in their city. 
The want of some speedier means of communica- 
tion than that of tramways and omnibuses between 
the rich and populous southern and western sub- 
urbs, and the heart of the town, has long been felt, 
and the inconvenience of the present state of things 
is increased by the great distance of the existing 
railway stations from the centre. As long ago as 
1873, anumber of plans for the construction of a 
metropolitan railway system were submitted to the 
municipal authorities: there were no less than| River Wien, which traverses the town from south- 
twenty-three, some merely sketches, others worked | west to north-east, affording the most natural 
out at great expense in every detail. The engi- | line for the railway, and he proposed to cross 
neers of the “Stadbauamt,” or Board of Works,| some of the finest streets of the town by iron 
then decided that Baron Schwarz’s scheme was| viaducts. The general route selected was also 
the best. He proposed three radial lines, an/ open to criticism, as the portions in the town itself 
outer ring, and a magnificent boulevard from the competed directly with the tramways, while those 
Ringstrasse to Schénbrunn, and wished to deviate | outside were unlikely to attract a maximum traflic. 
the course of the River Wien by a huge canal six| His proposals had, however, the effect of arousing 
miles long and having cuttings as much as 100 ft.| public attention, and of proving that the condition of 
deep. The capital required for this magnificent | the money market would once more permit the con- 
undertaking, which involved no less than forty sideration of a project of this description, Mr, 
miles of railway and ten miles of large sewers, was| Bode came forward with his former “ Wienthal- 
eleven millions sterling ; it was designed by Mr.| bahn,” while Mr. d’Avigdor handed in a revised 
Geiger, a member of the Austrian Institution of | scheme for a metropolitan railway system com- 
Civil Engineers. To their recommendation, the | bined with drainage and river improvement. 
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These three plans are now under the considera- 
tion of the municipal authorities. It has been 
stated that the municipal engineers have virtually 
decided against the schemes of Mr. Fogerty and Mr. 
Bode, and the Town Council in such a case would 
probably hesitate before approving them over the 
heads of its professional advisers. ‘There remains, 
therefore, Mr. d’Avigdor’s project, of which we give 
a general plan and a few cross sections on page 26. 

Having to deal with ariver which is a violent 
torrent after heavy rains and yet is almost dry 
durivg a drought, while it serves asa main sewer 
for the western suburbs (containing a population of 
180,000), Mr. d’Avigdor proposes to collect the 
flood waters by a series of 70 small reservoirs in the 
district whence the Wien derives its supplies. The 
area of this district is 80 square miles, of which 
about 70 may be assumed as beyond the paved area 
of the town. The seventy reservoirs are designed 
to contain 14,000,000 cubic yards and will suffice to 
store a rainfall of about 3} in. in 24 hours, after 
allowing a $mall margin for absorption and evapora- 
tion. ‘The existing channel of the Wien river, now 
winding, irregular, and constantly interrupted, is 
to be replaced by a paved channel with a regular 
fall, varying in width from 25 ft. to 36 ft., while on 
each side of it will be two main sewers from 10 ft. 
to 12ft. high and from 7 ft. to 10 ft. wide, which 
will cut off all the drains of the western suburbs 
and .the overflows of the town sewers. These 
various channels will carry off about 7} millions 
of cubic yards in 24 hours. Thus, a rainfall of 
nearly 6 in. inaday, which is more than double 
the amount ever experienced, is duly provided for, 
and by the proposed arrangement an ample supply 
of excellent water will be available for the southern 
and western suburbs, which are at present with- 
out any except that obtained from wells. The 
bed of the River Wien now occupies a space 
totally disproportionate to its ordinary requirements, 
and by the means proposed sufficient space becomes 
available (as shown in Sections 1, 2, and 3), to lay a 
double line of rails along it. This railway gradually 
descends from the open country and its junction 
with the West-bahn at the favourite village of 
Hiitteldorf, to a low level, at which it passes under 
almost all the existing bridges without interfering 
with any except a few old ones, which will be 
reconstructed. The level of the rails is, however, 
always at least 18 in. above that of the highest 
possible flood water. ‘The section in the suburbs is 
shown in Fig. 1 ; that adopted in the western por- 
tions of the town in Fig. 2, and that for the two 
miles near the Ringstrasse, and through the Stadt- 
park, where ground is very valuable, and the smoke 
and noise of engines would be objectionable, in 
Fig. 3. It will be observed that by the design of 
Fig. 2 it will be easy to cover in both railway and 
river in successive sections, if this course should prove 
advisable. At the boundary of the town, close to 
the slaughterhouse, there is a branch Jine connecting 
this railway with the Southern or Siidbahn, so that 
trains from and to the favourite resorts of Médling, 
Baden, and Véslau will run over the proposed town 
railway and land, or receive passengers at all inter- 
mediate stations, as well as at the terminus on the 
Ringstrasse, within a few hundred yards of the very 
heart of the city. Near the Elizabeth Bridge another 
line branches off to the left ; this runs parallel to the 
liingstrasse towards the north-west, and the types 
here proposed are shown in Figs. 4, 5, 6, and 7 
This portion of the railway passes under wide 
streets or open spaces, and does not affect any of the 
existing buildings any more than the other. The 
plan we publish shows the various projected lines 
and the principal stations. ‘The full line shows the 
railway where it is in open cutting ; the subterranean 
portion being shown by a dotted line. By this plan 
the Westbahn and Siidbahn, which together take 
more than three-quarters of the local trattic (the 
porthern and eastern environs being unattractive and 
sparsely populated) will be connected with almost 
every part of the city itself, while the town is divided 
by the railway into three unequal portions, its 
greatest length traversed, and every part of it 
placed within easy reach of one or the other of the 
stations. ‘he tramway lines are mostly intersected at 
right angles, and it isproposed tocompletethe system 
by several additional horse railways, so that tramcar 
and locomotive may mutually assist each other. 

The ruling gradients on the main line and the 
north-western branch to the Franz-Josef’s Quai is 
1 in 100; the sharpest curve is five chains, but this 
only occurs in two places, and all other curves have 
a radius of ten chains and upwards. The stations 








have a level and straight piece of at least 120 yards, 
and are situated on convenient open places. On 
the Siidbahn branch it was found necessary to 
introduce a gradient of 1 in 40, but this is inter- 
rupted by a level section 150 yards long. The 
curves on this branch are less sharp. ‘The total 
length of the line is 10} miles. The estimate for 
the reservoirs, main sewers, and railway is 1,800,000/. 
sterling, of which about one quarter will probably 
be contributed by the municipality of Vienna for 
the construction of some eight miles of main sewers, 
of four new bridges, and of the enlargement of the 
park and of a number of streets. 








SIR WILLIAM THOMSON’S SYPHON 
RECORDEB. 

One of the most interesting objects in the Paris 
Electrical Exhibition was the syphon recorder of 
Sir William Thomson. Though well known, at least 
by name, to every electrician, comparatively few 
had ever seen the instrument itself, and having 
read about its extreme delicacy of working, and its 
employment on nearly all the long submarine 
cables of the world for receiving signals, the men 
of science who paid a visit to the Exhibition were 
naturally desirous of seeing it in operation. 

The syphon recorder was exhibited at Paris under 
the auspices of the Eastern Telegraph Company, 
of which Mr. John Pender, M.P., is chairman, 
and Sir James Anderson is managing director. 
It is chiefly owing to these two gentlemen that 
the recorder was originally taken up by this great 
telegraph company, and introduced into prac- 
tical operation. Some eleven years ago at a soirée 
given by Mr. Pender at his house in Arlington- 
street, Piccadilly, the new invention of Sir William 
Thomson made its first public appearance, under 
the distinguished patronage of the Prince of Wales. 
The festival was in celebration of the completion 
of submarine communication between London and 
Bombay by the successful laying of the Falmouth, 
Gibraltar, and Malta, and the British Indian cables. 
Intoa tent erected in the garden behind the house 
wires from India, America, Egypt, and other parts 
were brought toa table, on which stood the recorder, 
and a feat of rapid telegraphing was accomplished 
by Lady Mayo sending off a telegram to India 
about half-past eleven at night, and receiving a 
reply before twelve o'clock, informing her that her 
husband, the Viceroy of that date, was quite well, 
at five o'clock, the next morning. Were a similar 
festival to be held now, it would be possible to 
connect up all the ends of the earth to Arlington- 
street, so great has been the development of the 
Eastern Telegraph Company, and the extension of 
telegraph lines since then. The company and its 
associates have cables now, not only to India, but to 
Australia, China, America,and South Africa. The 
syphon recorder has been introduced upon many 
of the longest of these lines, and still retains its 
unrivalled place as a recorder of submarine messages, 

Circumstances have, however, prevented the 
recorder from being generally known. The demand 
for instruments was necessarily very limited, and 
each as it was made to order, by Mr. James White, 
of Glasgow, was despatched without delay to the 
foreign station for which it was intended. Hence 
unless a special visit was made to one of these 
stations, such as Marseilles, where it was at work, 
it was impossible to see the apparatus itself. The 
Electrical Exhibition at Paris, however, afforded 
the requisite opportunity for displaying it to the 
world at large, and it is gratifying to know that 
not only the distinguished inventor himself, but 
the corporation to whom we are indebted for the 
exhibition of the instrument, were alike rewarded 
by a Grand Diploma of Honour. 

The syphon recorder is no new subject to our 
pages, and we have on more than one occasion 
deseribed its construction (see especially ENGINEER- 
ING, vol. xxii., page 116), but the instrument has 
been so much modified in its several details of late, 
that we deem it right to give some acccount of it 
as it now stands. Most of these improvements are 
due to Mr. Andrew Jamieson, now principal of 
the Glasgow College of Science, but formerly an 
electrician of the Eastern Telegraph Company ; 
and it is not easy to see how the apparatus could 
be still further perfected. Doubtless, however, on 
the expiry of the patent, some other changes will 
be effected; and it is therefore all the more 
advisable that some record of the instrument as it 
appeared while still in the hands of its inventor, 
should be preserved. 








The syphon recorder was exhibited at Paris in 
connexion with the duplex system of working sub- 
marine cables invented by Dr. Alexander Muir- 
head in conjunction with his trother, Mr. John 
Muirhead, and was under the able superintendence 
of Mr. J. J. Payne, an officer of the Eastern Tele- 
graph Company. The Muirhead duplex system 
has also been described by us (see ENGINEERING, 
vol. xxii., page 470), and it is not our purpose, 
therefore, to do more than refer to its general 
features here. We may say, however, part, at 
least, of the honour of the Grand Diploma 
awarded to the Eastern Telegraph Company is 
fairly earned by this highly successful method of 
duplexing submarine cables, for it was the first to 
practically accomplish this difficult feat. The 
Eastern Telegraph Company’s cables to India, and 
the Eastern Extension Company’s cables to Penang 
and Singapore, are now worked on this system 
which practically doubles the carrying capacity of 
a line ; more than one of the older Atlantic cables 
are also duplexed by it, and we understand that 
the apparatus is now being made which is to 
duplex the Jay Gould {and Pouyier - Quertier 
cables. 

Muirhead’s duplex system is based on the 
principle of the Wheatstone balance, a principle 
which was first applied to duplex telegraphy by M. 
Maron. Fig. 1, on page 34, shows the general plan 
of the connexions at the two stations. As the 
arrangement at each station is the same as that at the 
other it is only necessary to confine our attention 
to one. The cable connecting both stations is 
shown at C, and is connected to one branch W of 
the divided resistance W W'. Similarly the arti- 
ficial cable or line A is connected to the other 
branch W' of the divided resistance. Between the 
ends of the cable and artificial line is placed the 
receiving instrument, which may be a mirror gal- 
vanometer, or as in this case a syphon recorder. 
One outer terminal of the key or sending instru- 
ment K is connected to the junction of the two 
branches of the divided resistance, and to the 
signalling battery B, the other terminal being con- 
nected to earth. The cable of course makes 
“earth” at the distant station through the receiver 
and artificial line there, and it is necessary to 
connect the other end E of the artificial line A L 
to earth also. The circuit of the Wheatstone 
balance is thus completed by the two resistances 
W W/! together with the artificial line and cable, 
while the receiver is placed in the “ bridge” wire. 
Now when there is a proper electric balance 
established by adjustment between the four sides of 
this arrangement no current will flow through the 
receiver in the bridge wire on pressing down the 
battery key K, that is to say, on sending a message ; 
but at the same time the receiver, while unaffected 
by the signals leaving the home station, is ready to 
indicate the signals coming in from the distant 
station. 

The most novel feature of Muirhead’s duplex 
system is, however, the artificial line, which is 
constructed by making each alternate plate of the 
ordinary telegraphic condenser in the form of a 
grid or plicated strip instead of a continuous sheet. 
This strip serves as the conductor of the current, 
while the other plate, which is the usual square of 
tinfoil, serves as the inductor. In other words, the 
strip corresponds to the wire of the actual cable, 
while the square corresponds to the sea-water, and 
the paraffined paper separating the strip from the 
square, answers tothe gutta-percha or india-rubber 
used to insulate the cable. By properly adjusting 
the width of the conducting strip, and the insula- 
tion resistance of the paraffin paper, the artificial 
line can be made to have a like electric resistance, 
inductive capacity, and insulation to the real cable 
which it has to balance in the duplex arrange- 
ment which we have described. In short, it can 
be made an electrical counterpart of the submarine 
line. 

A front view of the syphon recorder, as exhibited 
at Paris, isgiven in Fig. 2, and a side view in Fig. 3, 
page 34. Briefly, the instrument consists of two 
powerful bobbin electro-magnets M M! having their 
outer poles connected by the curving shelf or 
trough of soft iron I, in which they are seated. 
Thus they virtually form a horseshoe magnet 
with the inner poles brought very near together ; 
and in the intense magnetic space between them is 
suspended a light coil of very fine wire, which is 
shown in detail at C, in Fig. 4. To concentrate 
the lines of magnetic force upon the sides of the 
coil, there is an oblong piece of soft iron i, fixed 
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within the pale of the coil, a device which materially 
increases the sensibility of the instrument. The 
coil is suspended by a fine silk thread f, from a 
screw, and a certain amount of stability and spring 
is given to its movements by two lead weights 
hung from the bottom corners of the coil, and 
partially resting in the guides W W'. The pull of 
the weights can be adjusted by shifting the position 
of the “ bridge” B which bears upon the two parallel 
threads supporting the weights. 

The coil is connected up between the end of the 
cable and the earth, so that the signal currents 
traverse it, and in so doing they cause the coil to 
rock from side to side, according to their strength 
and direction. This rocking motion, in fact, follows 
all the undulations of the current, and it is recorded 
on a tape of travelling paper P by means of a 
capillary glass syphon drawing ink from the ink- 
box K. The hair-like syphon is carried by a tiny 
cradle slung on a tense platinum wire, and the 
cradle is connected to one upper corner of the 
moving coil by the intermediacy of a flax fibre and 
a small multiplying lever, Fig. 4. The rocking 
of the coil is thus communicated to the cradle, and 
thence to the syphon carried by it. To render the 
arrangement more clear we reproduce on page 34, 
Figs. 6 and 7, from our former account of the 
syphon recorder, these diagrams, enabling some of 
the essential details to be more clearly traced than 
they can be in the perspective views. In Figs. 6 and 7 
tis the syphon, u » the multiplying lever, and v the 
filaments by which this lever is connected with the 
oscillating coil. Fig. 7 will explain the manner in 
which the syphon is slung. 

Now the lower end of the syphon points to the 
moving paper, and when the syphon moves it marks 
a delicate line on the paper. The line thus traced 
is, in reality, a graphical representation of the vary- 
ing signal currents in the cable. After the Morse 
code of signals, which is that employed, a “dot” is 
represented by a wave or bend of the line traced 
from the clerk or reader, and a “dash” by a wave 
towards him. By the succession of such waves the 
message is interpreted. Fig. 10, on page 34, shows 
the whole alphabet thus expressed. 

In a delicate instrument of this kind it is essential, 
for working long cables at least, that there should 
be little or no friction to impede the free movement 
of the suspended coil, and hence Sir William 
Thomson has provided that the syphon point shall 
not touch the paper. The ink, in fact, streams 
from the point upon the paper in a fine rain of 
minute drops. This is effected by electrifying the 
ink to a high potential, and keeping the paper in 
contact with the body of the instrument, which has 
the low potential of the earth. The electrified 
fluid in seeking the “earth” runs through the 
narrow syphon, and spurts out upon the paper. 
The electricity necessary to electrify the ink is 
generated by the “ mousemill’” O, which caps the 
instrument, and is both an electro-magnetic motor 
and an induction machine similar to that of Belli, 
exhibited in the Retrospective Museum of the 
Exhibition. 

The action of the mousemill may be explained 
with the aid of Figs. 8 and 9, which we have repro- 
duced from the article already cited. Let AB, 
Fig. 8, represent the sections of two compound bars 
of soft iron and brass, the shaded portion being 
iron, the plain brass. These bars are rigidly con- 
nected together by a cross-piece or spoke of ebonite 
revolving round the centre c. The pole of an 
electro-magnet, shown at N, when excited by an 
electric current attracts the iron portion of the 
nearest bar or “carrier” B, and rotation of the 
carrier is thereby set up and maintained in the direc- 
tion of the curved arrows. The opening and 
closing of the current bya “ make-and-break” appa- 
ratus at proper intervals suffices to keep the rota- 
tion going on. Thus the mousemill operates as an 
electro-magnetic engine, transforming the energy 
of the current into mechanical rotation. By multi- 
plying the number of carriers the effect is propor- 
tionally increased. For simplicity only two carriers 
are shown in Figs. 8 and 9, but there are ten 
altogether in the mill placed at equal distances 
round the periphery of an ebonite disc, like the 
staves of a drumor barrel. The pole of the electro- 
magnet N is a mosaic of soft iron set in the floor 
of the mousemill. 

The electrostatic inductive action of the mill, by 
which it generates electricity of high tension to 
electrify the ink, is carried on by the continued 
rotation of the carriers A B. Thus, suppose a to 
be the trace or section of a curved brass plate insu- 








lated from the rest of the mill, but possessing a 
small residual charge of positive electricity; and b 
to be the section of a similar induction plate, insu- 
lated; and suppose the two carriers A and B in 
their rotation to be for an instant connected together 
by a wire, while A is yet under cover of a, and B 
is yet under cover of b. The positive charge on a 
will induce negative on the near carrier A, and 
positive will be driven into the remote carrier B. 
And if, as they rotate, the carriers be the next 
instant disconnected again, each will retain its 
induced charge. It only remains to provide that 
the carrier A shall deliver up its negative induced 
charge to b, and that B shall yield its positive charge 
to swell that already ona. This is arranged by 
properly placed springs making contact with the 
carriers as they pass. Thus the springs s s, Fig. 9, 
put the two opposite carriers A B in metallic con- 
nexion for a moment, so that a can induce negative 
electricity on A, and positive on B. The carriers 
A and B are then insulated from each other by the 
ebony disc E on which they are fixed, and A delivers 
its charge to the spring sb, while B delivers its 
charge to the spring s a. By this means the 
charge on the inductor a is made to increase 
according to the compound interest law, and a high 
charge soon accumulates upon it, however small 
the initial electrification. This charge is some- 
times drawn off by the rod or wire R, which by 
induction on the brass plate Q (see F D, Figs. 
2 and 3) electrifies the ink in the manner of 
a lightning rod; but generally it is led away by 
means of a slip of paper, as shown in Fig. 2 between 
FandD. The electrified ink insulated in the ink 
box at a high potential from the rest of the instru- 
ment has only one avenue of escape to earth, and 
that is through the fine syphon to the paper. It, 
therefore, rushes through the syphon, overcoming 
the capillary force of so fine a tube, and, every 
particle tending to repel every other particle owing 
to their similar electrification, it spurts upon the 
paper in a fine spray. When the signal coil remains 
at zero, or, in other words, when no current is 
coming from the cable, the spray forms a straight 
line in the middle of the paper, but when the coil 
moves this line is deflected to right and left, as the 
case may be. 

The current for exciting the electro-magnets 
M M', and driving the mousemill O, is supplied by 
the large tray form of Daniell cell introduced by 
Sir William Thomson, in order to give a large 
quantity of electricity. The terminals for connect- 
ing up this battery to the magnets and mill, and 
those for joining the cable to the moving coil, are 
all shown in Figs. 2 and 3, together with the con- 
necting wires. 

The message paper or “slip” is moved at the 
rate of 18 in. or 20 in. per minute by a pulley shaft 
A driven by the mousemill. In fact, the whole 
instrument is remarkably self-contained, and per- 
forms its various functions by means of the electric 
currents supplied to it. Though the mousemill is, 
we believe, a contrivance of Mr. Varley, forestalled 
to some extent by Belli, and the suspended coil in 
the magnetic field is a device patented by Alexander 
Bain many years ago, the combination of these 
different organs in so complete a manner is in itself 
a master stroke of invention. One of the recent 
improvements of Mr. Jamieson consists in the 
circular form given to the base of the mousemill, 
whereby it is‘adapted to the glass fern shade sug- 
gested by Mr. Dickenson, of the Anglo-American 
Telegraph Company, as a substitute for the old 
square form of case. The fern shade is ground 
flat on the rim, like the bell jar of an air pump, in 
order to keep out the dust and damp air which 
would be detrimental to the working of the mill. 
For if moisture or dust deposited on the insulating 
stems of the mill it would be impossible to generate 
sufficient electricity to supply the ink. The bell 
jar is useful in allowing easy access to the mill for 
purposes of adjustment ; but whether it be due to 
the hygroscopic nature of the glass, or the shade 
not being accurately air-tight, Mr. Payn found it 
necessary at Paris to artificially dry the air inside 
the mill by means of chloride of lime placed in a 
small vessel under the cover. To dry the mill Mr. 
Jamieson has introduced the copper cover, sketched 
in Fig. 5, which is placed over the glass shade, and 
a Bunsen burner applied as shown. 

A stronger and more durable form of “ make-and- 
break” contact for driving the mousemill by 
electro-magnetism, instituted by Mr. Jamieson, is 
illustrated in end elevation and plan in Figs. 11 and 
12. The electro-magnet which attracts the ten soft 








iron bars or armatures arranged round the drum of 
the mill is fixed in the circular base of the mill, 
and has its poles flush with the upper surface 
thereof. When the circuit of the electro-magnets 
is closed the current from three or four tray cells 
excites them, and attracts the nearest of the arma- 
tures, but the moment the armature is just over 
the poles the circuit is broken again, and the drum 
moves on a little further by virtue of its momentum, 
until the circuit is again closed and the next arma- 
ture attracted as before. Thus the “make-and- 
break” arrangement which we are describing keeps 
up the continuous rotation of the mill at a rate of 
from 100 to 125 revolutions per minute according 
as more or less adjusting resistance is thrown into 
the circuit of the magnets. 

The new ‘“make-and-break” device consists of 
the old ten-sided steel cam, C W, Fig. 11, fixed on 
the spindle S of the drum ; and as the cam revolves 
the ten points or angles depress in turn one end of 
a very light aluminium lever AL pivotted at C. 
The lever is terminated on the left by a fork in 
which a small ebonite wheel E W is free to rotate. 
This wheel is pressed against the cam by a light 
steel or brass spring BP. Into the right end of 
the lever is screwed a platinum wire P W having a 
spherical ebonite head E. The projecting end of 
this wire makes and breaks contact with a flat 
circular platinum plate P P of the size and thick- 
ness of a florin. Here then the battery circuit of 
the mousemill is automatically opened and closed 
from 1000 to 1250 times per minute according to 
the speed of rotation, or in other words, the amount 
of electricity required. 

The platinum plate rests upon a stout cylindrical 
piece of brass B, which in turn rests upon the ebo- 
nite plate E B, which supports and insulates the 
whole of the make-and-break arrangement from the 
metal of the vase. By a quarter turn of the lever 
L, which terminates in a quick-threaded screw, the 
platinum plate may be slackened and turned round, 
or along with its supporting brass B may be moved 
to or from the platinum wire contact P W ; and 
thus, whenever any part of the platinum plate 
becomes dirty or worn by the continued action of 
the wire upon it, a fresh clean surface can be 
readily exposed to action ; the plate being securely 
clamped in any position by a quarter turn of the 
lever L to the right. When, after (say) a yearand 
a half of use, the plate is all worn and pitted on its 
upper surface, it can be taken off and inverted so 
as to bring the under surface into play. By this 
device a great saving of time and trouble is effected 
in cleaning or repairing contacts, and it might per- 
haps be applied to other apparatus with advantage. 

Mr. Jamieson, who has for several years given 
his attention to this subject, has also improved the 
mousemill by making the induction plate, which 
was formerly fixed, adjustable to or from the 
armatures, or removable altogether, and that 
without stopping the mill. The charged induction 
plate is now connected to the discharging terminal 
F by means of a copper wire enclosed in ebonite. 
The best means he has found of leading the 
electricity from the terminal F to the ink-box is to 
interpose a telegraph clerk’s pad between it and the 
circular sparking disc D, Fig. 2. In the older 
forms of mousemill, too, the fine contact springs 
for connecting and disconnecting the armatures 
during the process of induction gave a great deal 
of trouble, which is now saved by making the 
springs with thickened cylindrical ends, and sup- 
porting them by adjustable rods of ebonite. 

It would occupy too much of our space to 
describe all the improvements which have been 
carried out in the recorder at the instigation of Mr. 
Jamieson, partly from his own ideas, partly from 
hints given him by others who have used the instru- 
ment. We may mention, however, the plan of 
forming the syphon by bending the glass tube over 
a $in. hot round iron, suggested, as Mr. Jamieson 
informs us, by Mr. Schafer, a skilful mechanician 
of the Eastern Telegraph Company, who, in former 
days while an emigrant in Kentucky, had the good 
fortune to construct the first Hughes’ type-printing 
instrument ever made. To Mr. Schafer is also due 
the highly useful plan of coating all the armatures 
as well as the insulated parts of the mousemill with 
the best and purest shell-lac varnish, instead of the 
objectionable wax paraffin hitherto employed. This 
improvement has tended greatly to make the mill 
give a good supply of electricity even in damp 
weather or in tropical climates, where the atmo- 
sphere is so highly saturated with moisture. It is 
worthy of remark, too, that all the electrified parts 
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of the mousemill are formed with rounded edges, 
so as to reduce aérial discharge as much as pos- 
sible. 

The mousemill is the tender point in the syphon 
recorder, and anything helping to improve its insu- 
lation and electro-generative powers is a practical 
advantage, for much valuable time is sometimes 
lost in trying to get it to work well when from 
some atmospheric cause it will not. It would 
therefore be a great simplification of the instrument 
if the mousemill could be discarded ; but for work- 
ing cables over 500 miles in length this has not yet 
been accomplished. Cables under this length, how- 
ever, can be worked by a recorder consisting of the 
electro-magnets and suspended coils, with syphon 
attachment ; and at present we believe the Arendal 
to Fredericia (Jutland) and the Fredericia to New- 
castle cables of the Great Northern Telegraph 
Company of Denmark, are worked by a simplified 
recorder devised by Herr Lauritzen, an engineer of 
the company. In this apparatus the two bobbin 
electro-magnets are replaced by foursmuller bobbins 
forming a square figure with their poles. The coil 
is replaced by a needle formed of two crescent 
pieces of iron, attached back to back, so as to pro- 
vide four branching poles which come within the 
influence of the four electro-magnet poles. The 
needle is connected to a fine syphon tube of silver 
which dips into the ink and draws it off by eapillary 
suction. The marking point of the syphon actually 
touches the paper and the ink-line is never broken. 
With a battery of 20 Leclanché cells this apparatus 
works admirably and requires little or no care, for 
the troublesome mousemill and electrified ink is 
done away with. 

It only remains to add that at the forthcoming 
exhibition of electrical apparatus at the Crystal 
Palace the complete recorder of Sir William Thom- 
son will be on view as we have illustrated it here. 








CANCE’S ELECTRIC REGULATOR. 

Tue Cance electric regulator is intended to work with 
a continuous current, and as the movement of the 
carbons to each other is regulated proportionally to their 
consumption, it follows that the position of the arc is 
always fixed. We illustrate the constructivn of the lamp 
by Fig. 1 (the engraving and description are reproduced 
from La Lumiére Electrique). In this figure, which isa 
longitudinal section, a and } are the two carbons fixed to 
the holders c and d, formed of two frames, from each of 
which a pair of rods rise vertically. At the top of each 
of the rods from the lower carbon-holder are two small 
pulleys e e, around which pass the cords /, one extremity 
of each being attached to a fixed point on the top frame 
g of the regulator. The other end of each cord passes 
round the pulleys / A, and is fastened to the top frame d 
of the upper carbon-holder as shown. On this frame is 
placed a driving weight / loaded with shot, and guided in 
its descent by the rodsi i. The weight is formed like a 
nut, and fits on the central screw /, fixed laterally, but 
free to move on the pivots at the ends that turn, one in a 
bearing formed on the top plate g, and the other ona 
step on the lower platform & of the lamp. Under the 
effect of gravity the weight tends constantly to make the 
carbon descend, turning the screw, and causing, on 
account of the arrangement of the cords, the lower carbons 
to be raised at a rate dependent on the diameter of the 
pulleys e. This arrangement, therefore, tends always to 
bring the carbons ia contact. The two platforms g and / 
connected by the four guiding columns , form the fixed 
frame of the lamp. On the lower platform of this frame 
are two plates 4, carrying the coil m, inside which is a 
hollow core n able to move freely. The upper part of 
this core is extended in the same form by the core o made 
of copper, and the length of which is proportioned to 
the desired magnetic intensity. From the lower end of the 
screw j depends a rod p, passing through the axis of the 
core; this rod is of copper to prevent any magnetic effect. 
The weight of the core of the coil can be more or ‘less 
neutralised by springs. It is this coil, placed in ‘the 
circuit of the main current, that constitutes the regulating 
organ of the lamp. To do this the coil carries above and 
below cross pieces gr rising and falling with it, and 
guided by the four rodsi i of the frame. A regulating 
screw sin the upper piece q, and coming in contact with 
the top of the coil, serves to regulate the position of the 
core within the coil, and the position of the escapement 
wheel, which checks the movement; a second regulating 
screw at the other end of the same piece limits the 
separation of the carbons, and consequently the length of 
the arc. 

The operation of the lamp is as follows: The carbons 
being ia contact, the current led to the regulator by the 
binding screw u passes through the frame to the upper 
carbon-holder and carbon; contact being established, 
the current flows through the lower carbon, and the 
two rods of the corresponding carbon-holder, which are 
insulated from the rest of the lamp, but are electrically 
connected together by the cross pieces below. These 
rods slide easily in the sleeves v, electrically connected 


by the conductor w, and communicating with one end 
of the magnet coil m. The other end of this coil goes 
to the binding screw z on the upper platform, the return 
current flowing by this path after traversing the electro- 
magnet. In flowing through the coil of this latter the 
current magnetises the core, which lifts suddenly and fixes 
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the distance between the carbons in the following manner. 
The lower plate of the core carries an arm y (Fig. 2), 
to which is attached a connecting rod z; the length of 
this can be regulated by the adjusting screw as shown, 
The upper end of this connecting rod is linked to the 
arm a! of a cranked lever pivotted on the frame. The 
other arm 4! of the lever is terminated as shown with a 
curved path in which engages a finger c', fast on the 
frame d', which is mounted loose on the extension p of 
the screw j. Within this frame is the toothed wheel e! 
mounted loose within the frame d', and fast on the rod p. 
This wheel, which therefore turns with the screw, gears 
into the pinion f! mounted on pivots within the frame, 
The spindle g' of the pinion carries also the escapement 
shown in plan, Fig. 3, which comes in contact with, or 
moves clear of the spring /' according as the carbons 
approach or recede from each other; the special form 
given to this escapement causes it to act either as a 
brake or a stop. As will be seen each recess in the 
wheel is separated by a wide path, on which the spring 
/' bears with sufficient power to stop the movement 
when the magnetic variation due to the approach of 
the carbons has not been sufficiently great to bring 
the recess opposite the spring. At the moment of 





curved groove at the end of 4! pushes the frame d!, which 
draws the escapement wheel against the spring J"; the ond 
of this spring enters one of the recesses in the escapement 
and prevents this wheel and the pinion /" which is fast with 
it, from being turned by the wheel e’, Then the pinion 
always gearing in the wheel e’, forces this latter, by its 
travel with the frame d', to move ina direction opposite to 
its normal motion, and as the wheel e' is fast on the screw 
J, the latter also revolves backwards, raising the weight h, 
and with it the upper carbon-holder, while at the same 
time the lower carbon-holder is forced to descend an equal 
quantity. When the arc is produced, the magnetic inten- 
sity of the coil is reduced in proportion as the carbons 
are consumed, the core tends to fall, and the escapement 
wheel retiring from the spring 4’, until it clears it, 
allows the carbons to advance in the direct proportion 
of their consumption. This operation constantly repeats 


























itself, and the regular working of the apparatus is 
insured until the carbons are entirely consumed, or the 
lamp extinguished. The lamp we have described is 
intended to work singly, but two or more may be placed 
on the same circuit, and, as we have said above, it works 
with a continuous current, so that the positive carbon 
burns twice as fast as the other, and it therefore is fed 
forward by the differential arrangement described at the 
rate necessary to compensate for the extra consumption. 
To employ alternating currents all that is necessary is to 
make the diameter of the pulleys on the rods of the lower 
carbon-holder of the same diameter as the fixed pulleys 
on the upper frame, This regulator was exhibited at 
the recent Paris Electrical Exhibition, when it gave very 
satisfactory results. 





LANCASHIRE BOILER. 

WE give on page 27 of the present number engrav- 
ings of a type of Lancashire boiler, which, although it 
has now been many years in use, we have not previously 
illustrated. The special feature of this boiler, which is 
made by Messrs. Hawksley, Wild, and Co., of Sheffield, 
is the construction of the flues, these being made on a 
system patented by the makers. As will be seen from 
our illustrations each flue is made of ordinary cylindrical 
rings alternated with rings of smaller diameter, which 
are expanded at their ends to meet the larger rings. At 
each transverse joint of the flues there is thus obtained a 
kind of corrugation which imparts a certain amount of 
longitudinal elasticity and at the same time gives great 
resistance to collapse. The support afforded in cases of 
overheating is also very important. 

As will be seen from the plan Fig. 2, page 27, tho 
smaller rings of the two flues are placed side by side, 
and good space is thus gained in which a man can stand for 
cleaning. These enlarged water spaces at the alternate 
rings are also found to facilitate the circulation of the 
water, a reduced number of cross tubes being thus re- 
quired. The varying section of the flues also promotes 
the intermingling of the escaping gases and increases 
the efficiency of the heating surface. Altogether the 
type of boiler is one which has given excellent results, 
and it is well worthy of notice. We understand that 
upwards of 2000 of these boilers have now been put down. 


DIFFERENTIAL HIGH-PRESSURE 
AIR ENGINE. 
Our contemporary, the Boston Journal of Commerce, 
has published ina recent number a long account of the 
differential hot-air engine which is being exhibited at the 
Mechanics’ Institute Fair, Boston, by the inventors, Messrs. 











lighting, the core n is lifted suddenly, raising with it the 
connecting rod z, which tilts the cranked levers a’ L!; the 


Woodbury, Merrill, Patten, and Woodbury, of that city. By 
the courtesy of our contemporary we are able to reproduce 
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here the engravings of this engine, and we also subjoin a 
condensation of the description by which the illustrations 
areaccompanied. Our contemporary speaks of the engine 
as follows : 

‘* The engine which we illustrate indicates readily and 
regularly 26 horse power and consumes 400 lb. of coal in 
ten hours as a maximum. Three hundred and fifty pounds 
is usually all the consumption, and this includes the start- 
ing of the fires, and no allowance for cinders or uncon- 
sumed coal at the end of a day’s work. After the fire is 
entirely withdrawn from the furnaces the engine will run 
for from two to three hours from its stored-up heat, and in 
one case did run nearly five hours, with constantly diminish- 
ing power; but for very nearly one hour it will average 
fully one-half of its maximum power from the heat in the 
furnaces and heaters. Twenty-six horse power at 400 Ib. 
of coal equals 1.54 per horse power per hour, and this, 
upon so small a motoras a 25 horse power, is hitherto 
unparalleled for economy. Aside from the matter of 
economy in fuel, which is an important question, experi- 


ments which have run over eighteen months of time with | 


this motor have proved that there exists no practical 
difficulty, bat that expense of lubrication has been reduced 
to one-tenth at least of that of a well-constructed steam 
engine. The regulation is as nearly perfect us any mecha- 
nism has ever yet been found to accomplish, and no 
breakage has occurred. 

‘The weakest point of the engine is allowed by the 
inventors to be the fire-pot, and these have been run for 
nearly or quite two years without the least trouble or 
annoyance, and should one of these fire-pots give out there 
is no danger to life, limb, or property. It costs 25 dols. 
and the expense of taking out the old fire-pot and putting 
in the new one, all of which can be done in a few hours. 
By the connexion of a boiler-iron tank, which in case of a 
50 horse-power engine would require to be 3 ft. in diameter, 
6 ft. high, the pump would compress air sufficient to carry 
a surplus supply which would be equivalent to increased 
boiler capacity in a steam engine, and this surplas pressure 
can be utilised by means of automatic check valves, so that 
shonld the fire become low it would at once commence to 
feed from the air cylinder and no diminution of speed or 
power would be noticed, nor would affect the work which 
the engine was doing. There is no reason why this motor 
shall not become a competitor with steam, more especially 
in places where moderate amounts of power are required 
and steam boilers are not desirable. 

** The engravings (see page 31) are respectively: Fig. 1, 
which is a side elevation of the engine, the working 
cylinders being seen in front and the reverser cylinders 
in the rear; Fig. 2, which is a sectional elevation showing 
one working cylinder and one reverser cylinder, the con- 
nexions, firepit, bridge wall and flue, being one-half of 
the engine as shown in Fig. 1, the other half being precisely 
similar, making up a ful! double-acting engine with four 
cylinders having two working cylinders and two reversers. 
The same letters refer to the same portions of the same 
mechanism in each of the engravings. A and A'are two 
fireboxes or furnaces mounted upon a bedplate B, and 
provided with the grate a, ash-pit C, firedoor b, and ash- 
pit door ¢, all constructed in a well-known manner. The 
firebox casings A and A' extend to the rear of the com- 
bustion chamber, sufficiently far to serve as supports for 
the working cylinders D and D'; the rear portion being 
partially separated from the combustion chamber by the 
bridge wall E, above which the products of combustion 
pass through the flue E', across the chamber F, and thence 
escape into the chimney, not shown, through the passage 
F'. The working cylinders, D and D!, are cast open at 
both ends and provided at their lower ends with broad 
flanges, the outer portions of which rest upon and are 
securely bolted tothe casings, Aand A’, while tothe inner 
portions of the same flange of each cylinder is firmly bolted 
the fire-pot or heater. The lower portion of each of the 
cylinders D and D' is made of somewhat greater diameter 
than the upper portion, and has fitted thereon the short 
secondary cylinder or shield f, the lower end of which 
extends down into the heater to within about an inch of 
the bottom, leaving space sufficient for the air to pass by 
under the piston in the working cylinder. The object of 
this is to force the air against the surface of the heater, 
while its upper end is provided with an outwardly project- 
ing narrow flange or band f', which fits the chambered 
portion of the cylinder Dor D'. The shield is made of 
such a length that its upper end does not quite reach the 
shoulder g of the cylinder D or D', when its lower end 
extends down within about an inch of the bottom of the 
heater, to allow for unequal expansion. The upper ends of 
the cylinders D and D' are closed by the cylinder heads 
D? and D:, each provided with an opening for the passage 
of the piston rod I, and two cupped packing rings i, to 
prevent the esape of air around said rod, the upper end 
of which is connected by the link J to one end of the 
beam K or bya similar link to the opposite end of said 
beam which is also connected by its arm K*, and the rod 
K", to the crank L, upon the driving shaft L', mounted 
in bearings upon the standards M M, and having secured 
to its opposite end the crank L?, and carrying the driving 
pulley L* as shown. 

**The upper end of the piston H has mounted thereon 
two metallic packing rings j j, said rings being firmly 
secured to the piston in the usual well-known manner. 
The beam K has its bearing upon the stand K*, supported 
by the cylinders D and D!, or the said stand may extend 
downward to and be supported by the bedplate B. NN 
are cylinders of the two reversers, each provided with a 
broad flange / at its lower end, the outer portion of which 
rests upon and is firmly bolted to the furnace casing A or 
A', in a position directly above the grate a. To the lower 
end of each cylinder is bolted a curved heater O, which is 
placed directly over the firegrate a for the purpose of 
receiving the direct radiation of the fire against its sides 
and bottom. P is the reversercylinder, made of somewhat 








less diameter, and placed within and concentric with the 
cylinder N, with its lower end extending down into the 
curved heater within about an inch of the bottom, in such 
a manner as to form an annular chamber between the 
cylinders N and P to serve as a regenerator. The upper 
ends of the cylinders N and P are closed by the head Q, 
which is firmly bolted to the cylinder N and rests upon a 
rubber packing ring m, placed in a groove in the upper end 
of the cylinder P to form an air-tight joint and allow for 
unequal expansion. 

“The head Q has set therein and projecting upward 
therefrom. a series of pipes n bent into the form of an 
inverted U, one end of each of which communicates with 
the space between the cylinders N and P and the other end 
with the interior of the cylinder P, above the reverser 
piston R, and is also provided with a central upwardly 
projecting tubular hub Q', through which the piston rod 
R' passes, and to the upper end of which is secured the 
upper end of the cooler casing S, the lower end of which is 
firmly bolted through the head Q to the cylinder N, thus 
forming a cooling chamber enclosing the pipes n, which 
chamber is to be filled with cold water as is afterwards 
described. 

** The upper end of the piston rod B is connected by the 
link T to the beam U, upon one side of the stand U', in 
which said beam has its bearings, while said beam is con- 
nected upon the opposite side of the said bearing by the 
link T' and piston rod R*, to the reverser piston in the 
second reverser cylinder, which is constructed in all respects 
like the one heretofore described. 

‘* The pistons H and R are each cast in two parts and 
screwed together so as to form hollow air-tight chambers 
therein, the lower portion of each of which is filled with 
firebrick r*>, and the upper portion with asbestos r*°. The 
beam centre U? has firmly secured to its outer end the 
pendant arm V, provided with a pin V', by means of which 
the beam U and the reverser pistons may be worked by 
hand to start the engine, or by means of the hook connect- 
ing rod W and the crank L?, said beam and pistons may 
be worked by the power ; a loose sleeve that in starting the 
engine works on the rod h' may be connected by dropping 
a spring situated on the sleeve and engaging a detent 
notch in the rod h', and a taper steel pin fitting in a corre- 
sponding hole in the rod; the loose sleeve unites them 
when the engine is in connexion and working its power. 

‘The reverser cylinder P has formed upon its upper 
end three or more outwardly projecting lugs o o (which 
rest upon shoulders formed in the upper end of the cylinder 
N, to support said cylinder P, when the cylinder head O is 
removed) and is provided near its lower end with a lateral 
opening p through an outwardly projecting boss p', the 
outer end of which fits closely to the inner periphery of the 
cylinder N, immediately around a corresponding opening 
through the pipe q, projecting horizontally from the rear of 
the cylinder N, through which and the pipes q' and p2 air 
may pass freely from the interior of the reverser cylinder 
to the annular space hin the working cylinder, down 
through the annular space formed by the pendant inner 
eylinder of the working cylinder side, against the heater of 
the working cylinder, to the space beneath the working 


| piston H, and vice versd, as the motion of the piston may 


be either up or down. The lower end of the cylinder P is 
also provided with two or more outwardly projecting lugs 
p? p?, which co-operate with the boss p, to register the 
lower end of the said cylinder and maintain it in its proper 
position within the cylinder N. 

‘*A by-pass valve r is placed in the pipe H, the ends of 
which open into both reverser cylinders, and a lever 
connecting with the by-pass valve and a centrifugal regu- 
lator, by the opening and closing of which the by-pass 
valve equalising the pressure when it is opened between 
the two reverser cylinders, regulates the motion of 
the engine in exact proportion to its load. When 
the engine is working at its full power, the valve 
remains closed; when working at less than its load, 
the speed increases one or two revolutions, which is 
sufficient to open the by-pass valve, equalising the pressure 
and thus regulating the motion of the engine. The by- 
pass valve r! is designed to be operated by hand ; 
opening of it equalises the pressure in the two reversers, so 
that no power is created by the expansion of the air, and 
the engine soon comes to rest from want of energy to drive 
it, and it answers admirably the purpose of controlling the 
motion of the engine, and in case of accident to machinery, 
the engine can be as readily stopped by opening this hand 
valve ds can be the steam engine by closing the steam 
throttle connecting it with the boiler. 

‘* The space between the cylinders N and P is filled with 
a series of thin sheet metal plates 5° attached to the outer 
surface of the cylinder P, by means of the studs c' and 
screws c?. The plates 4? are each provided with one or 
more vertically arranged ribs or corrugations d! of slight 
projection, with broad plane surfaces d* at either side 
thereof, said ribs serving the purpose of keeping said plane 
surfaces from coming into close contact, and thus forming 
a series of very thin annular or segmental passages through 
which the air is compelled to pass from the heater to reach 
the cooler, or vice versi ; the number and thickness of 
said plates and distance apart being such as to give the best 
results in rapid heating and cooling of the air. 

** D* is an eccentric situated on the mair shaft of the 
engine, which drives a small air pump (not shown) for the 
purpose of compressing air up to any density required ; and 
connecting by means of pipe r* with two vertical check 
valves self-operating, which admit the air under pressure 
into the engine as required. F* an ordinary plunger pump 
may be driven from countershaft or otherwise by any well- 
known means for circulating water around the cooling 
pipes » n within the casing S for the purpose of cooling the 
air on its passage through the pipes, and in the engine now 
referred to of 25 horse power, about fifteen gallons of water 
per minute is required to do the cooling, the temperature of 
the water being raised about 18 deg. Fahr. in the process of 








cooling theair. The water enters the cooler through the Pipe 
N and escapes at the pipe o shownon cylinder J ; and the 
esvape water may be permitted to flow into a tank or suit- 
able receptacle, and by means of a suction pipe connecting 
between the tank and pump, be used over and over again, 
circulating it until it becomes too much heated for cooling 
the air. Nine months in the year, at least, the same water 
may be used over and over again, as it will cool off on 
exposure to the atmosphere as rapidly as it will be heated 
in passing through the coolers of the engine. Daring the 
heated months of summer either a larger supply must be 
used or occasionaily fresh cold water must be supplied until 
the heated air becomes cool. The overflow of the circu- 
lating water discharges from the pipe o at an annular space 
around the cylinder D' at n*, the object of which is to 
serve asa cut-off from the heat ascending the working 
cylinder D‘ above that portion where the working piston 
packing moves, thus keeping it cool, so that perfect lubri- 
cation is easily accomplished, the working cylinders remain- 
ing at a temperature when working under full power not 
above 130 deg. Fahr. 

‘“*The operation of the invention is as follows: The 
crank Land L* are set so that the crank L? leads the 
crank L in regard to the effect produced upon the respec- 
tive pistons operated thereby, from 70 deg. to 90 deg., sup- 
posing the crankshaft to be revolved in the direction indi- 
cated by the arrow on Fig. 1. Ifa fire be built upon the 
grate a, so as to heat the air in the heater to start 
the engine, the operator disengages the taper pin from the 
loose sleeve on the rod h', and raises the spring of the loose 
sleeve, and by means of the handle of said pin V works the 
beam U by hand, and thereby moves the reversing pistons 
alternately up and down in their respective cylinders ; 
the effect of which is that the pistons in the reversing 
— displace the air contained therein, by driving 
the air in the cold end of one of the said cylinders down 
through the tubes n and the regenerator space into the 
heater e, and driving the air in the hot end of the other 
reverser cylinder through the heater e and the regenerator 
space into the tubes n, thereby greatly increasing the pres- 
sure On one reverser cylinder and in the lower end of one 
working cylinder, and correspondingly diminishing the 
pressure in the other reverser cylinder and the lower end 
of the other working cylinder with which it communicates. 
Meanwhile no change in’the pressure above the working 
pistons takes placa, the effect of which is that the increase 
of pressure beneath one of the working pistons causes it to 
be worked upwards till it reaches the extreme of its upward 
stroke, when the reverser pistons are made to change their 
— by hand, thereby diminishing the pressure 

neath the working piston which has just completed 
its upward stroke, and increasing it beneath the one 
that has ust jeompleted its downward stroke, thus 
creating a differential pressure beneath the two work- 
ing pistons, by means of which the engine is set in 
motion, the pressure alternately changing from one cylinder 
to the other. When the spring on the loose sleeve is 
allowed to engage in its receptacle in the rod h', and the 
taper steel pin is placed in its corresponding opening in the 
rod h', the reverser pistons will then continue to be worked 
by the power of the working pistons, and the air pump and 
the water circulating pump will be set in motion and made 
to perform their respective offices of forcing air into the 
upper ends of the working cylinders under pressure, and 
circulating cold water around and through certain parts of 
the engine to keep such parts cool. As air is pumped 
into the engine, the pressure is increased therein by 
compressing the air throughout all the air chambers and 
passages, but the air in the working cylinders above their 
respective pistons, not being affected sensibly by the heat 
from the furnaces, remains substantially at its normal 
pressnre, and as the two chambers above the pistons are 
connected by the pipe H* through which the air contained 
in said chambers may pass freely in either direction as one 
piston ascends and the other descends, and as the aggre- 
gate of the cubical contents of the two chambers is at all 
times substantially the same, in whatever position the 
pistons may be placed, it follows that there will be no 
material change in the pressure in said chambers except 
sach as is due to the compression of the air by pumping in 
more air. This being understood, it will be equally clear 
that the power of the engine will be determined by the 
difference in the pressure alternately created in the reverser 
cylinders by the movements of their pistons, heating the 
air in one reverser cylinder and cooling it in the other, 
thereby at each stroke of the engine increasing the pres- 
sure beneath one working piston and diminishing it beneath 
the other working piston. With the cranks adjusted to 
give the proper lead, and the beams in the position shown, 
the piston in the working cylinder D will be at the centre 
of its upward movement and the piston in the working 
cylinder D' will be at the centre of its downward movement, 
while the piston which works in the reverser cylinder, 
which is in direct communication with the lower end of 
the cylinder D, has not quite reached the extreme of its 
upward stroke, and the other reverser piston has not quite 
reached the extreme of its downward stroke. The down- 
ward stroke of the reverser piston forces the hot air 
beneath it through the heater e, through the regenerator 
space among the plates which are placed in the annular 
space between the cylinders N and P. These extract a 
large proportion of the heat from the air as it passes 
through to the tubes n, which are surrounded by cold water 
(as before described) into the space above said piston, 
thereby reducing the pressure beneath the oy of the 
working cylinder which has just completed its upward 
stroke ; while, at the same time, the other reverser piston, 
by its upward motion, is forcing the cold air above it 
through the pipes n Cam the regenerator (where it 
takes up a large amount of heat from the oe se which are 
placed in the annular space between the cylinders N and P) 
through the heater e, where it is heated through the lower 
part of the cylinder ‘, where it is still further heated, 
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and discharged into the space beneath the pve in the 
working cylinder to exert its power due to the increase of 
pressure caused by the rising temperature upon said piston 
to move it upwards. This process is repeated as long as 
power is desired to be used, the increase of pressure and 
consequent developing of power alternating from one 
working cylinder to the other, each of said working pistons 
being controlled by its own reverser piston as above 
described, and by the by-pass valve in the pipe h, and the 
governor connected therewith. 

‘The indicator diagrams shown are three in number. 
Fig. 3 shows the engine working under one atmosphere, 
developing eight horse power; Fig. 4, working under two 
atmospheres, developing 15 horse power; while Fig. 5 is 
working under three and one-half atmospheres, developing 
25 horse power. The inerease of power is obtained at no 
increase of fuel so far asitcan be measured. The indicator 
lines as shown, while they radically differ from the steam 
engine, show the largest approximation of realised power 
in comparison with the theoretical results of anything 
ever shown. The diagrams shown are one taken from one 
working cylinder; the other from the other working 
cylinder of the double-acting engine. The cushion upon 
one means that the other end is storing up ready to admit 
air to the piston the moment it passes the centre, or com- 
mences on its return stroke and vice versd. The diagrams 
will bear careful study, and will be found to exhibit a very 
large percentage of the theoretical, approaching very nearly 
to perfection.’’ 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
somewhat irregular last Thursday, but closed 2d. per ton 
under the closing price of the previous day. Business was 
done in the morning at from 52s. 1d. to 52s. 44d. cash, and 
from 52s. 4}d. to 52s. 6d. one month, tie close being buyers 
at 52s. 3d. cash and 52s. 6d. one month, and sellers near. In 
the afternoon the quotations were from 52s. to 51s. 11d. 
and again 52s. 1d. cash, and from 52s. 3d. to 52s. 2d., the 
market closing with sellers at 528. cash and 52s. 3d. one 
month. Friday’s market was very strong on the publica- 
tion of the production and consumption of iron in the 
United States in 1881, the figures bringing out results not 
previously contemplated by the merchants. Business was 
done during the forenoon at 52s. 1d. to 52s. 74d. cash, also 
at 528. 3d. up to 52s. 10d. one month, buyers remaining at 
52s. Tid. cash and 52s. 10d. one month and sellers near. 
There were transactions in the afternoon at 52s. 7id. to 
52s. 6jd., and at 52s. 8d. cash, also at 52s. 9d, to 52s. 11d. 
one month, the close being buyers at 52s. 8d. cash and 52s. 
104d. one month, and sellers asking $d. per ton more. The 
market opened strong on Monday, and at an advance of 5id. 
per ton, but that sum was dropped in the course of the day. 
and closing quotations were the same as those on Friday. 
During the forenoon there was a good business done at from 
53s. 1}d. down to 52s. 11d. and again at 53s. 1d. cash, also 
at 53s. 4d. to 53s. 2d., and back to 53s. 34d. one month, 
the close being sellers at 53s. 1d. cash and 53s. 4d. one 
month, and buyers offering 1d. per ton lower. A moderate 
amount of business was transacted in the afternoon, when 
the quotations declined from 53s. 1d. to 52s. 7}d. cash, 
and from 53s. 34d. down to 52s. 10d. one month; and the 
market closed with buyers at 52s. 8d. cash and 52s. 11d. 
one month, and sellers wanting ld. per ton more. The 
tone of the market was again easier yesterday, and even 
somewhat dull throughout the whole day, and prices closed 
2$d. per ton lower than on the previous day. Business 
was done during the forenoon at from 52s. 8d. down to 
52s. 4d. cash, and from 53s. down to 52s. 8d. one month, 
and at the close of the market there were buyers at 
52s. 44d. cash and 52s. 7}d. one month, and sellers near. 
The quotations in the afternoon ranged from 52s. 43d. to 
52s. 6d. cash, and from 52s. 8d. to 52s. 84d. one month, and 
the market closed with sellers at 52s. 6d. and 52s. 9d. cash 
and one month respectively, and buyers offering 4d. per 
ton less. The market was flat this morning, and business 
was transacted at 52s. 5d. down to 52s. 14d. cash, and at 
52s. 6d. down to 52s. 4}d. one month, the close being sellers 
at 52s. 1jd. cash and buyers at 52s. In the afternoon 
the market fiuctuated to some extent, and business 
was done at 52s. 1d. down to 51s. 11d. cash. Though 
prices have been pretty strong for several days since last 
report and somewhat irregular, a considerable amount of 
business has beendone. There has also been shown on the 
part of merchants a better demand for shipping iron. It 
is considered probable that the values of special brands 
will be maintained at about their present level, even 
although warrants should show a little easier tendency. 
In the reports coming to hand from the United States the 
tone is more and more favourable from day to day. Stocks 
are said to be completely exhausted there, and as the 
requirements are much in excess of the home supplies 
recourse must be had to foreign countries, and it is almost 
only in Scotland that there is really any large stock to fall 
back upon. A beginning has been made by shippers in the 
chartering of sailing ships, and the probability is that it 
will goon. At this time twelvemonth the pig iron freights 
to America were about 5s. per ton, but they have so 
very decidedly advanced since that they are now at 17s. 6d. 
per ton, while everi 20s. has been asked within the past few 
days. Such high freightage rates will undoubtedly restrict 
the export business to what is pressingly required at the 
moment. Reports are being received from various indus- 
trial centres on the Continent, which state that the demand 
is moderately good. Not only does the new year open 
with a splendid home trade, but the indications at present 
are such as to give promise of considerable expansion. 
Last week’s shipments of pig iron amounted to 3636 tons, 
as against 6182 tons in the corresponding week of last year. 

‘he number of blast furnaces in actual operation is still 
105, as compared with 118 at this time last year, 101 in 








1880, 92 in 1879, 86 in 1878, and 108 in 1877, The total 
stock in Messrs. Connal and Co.’s public warrant stores 
yesterday was 628,892 tons, the increase for the week being 
932 tons. 


The Finished Iron Trade.—There is still a very good 
demand in the finished iron department. The quotations 
are nominally unchanged, but in some instances 5s. over the 
list prices has to be paid in order to get contracts booked 
for early execution. The following are about the current 
rates : Iron—boiler plates, 81. 5s. per ton; ship plates, 
71. 10s. ; ship angles, 7l.; common bars, 7/.; best bars, 
71. 10s. Steel—angles, 91. per ton; ship plates, 161. 10s. ; 
boiler plates, 111. 5s. 


The Royal Scottish Society of Arts.—The fourth meet- 
ing of the Royal Scottish Society of Arts in the present 
session took place on Monday night, Mr. Henry Cadell, 
president, in the chair. The only communication read to 
the Society was one in which was described ‘‘ the hammer- 
less action for breechloaders, invented by David Kirkwood, 
Boston, U.S.A.,’’ and which was communicated through 
Mr. Alexander Kirkwood, St. James’s-square. The paper 
was illustrated by diagrams, and a double-barrelled gun, 
possessing the improvements claimed, was exhibited to the 
Society. 

Aberdeen Harbour Works.—At the last meeting of the 
Aberdeen Harbour Commissioners there was submitted the 
annual report of the resident engineer, Mr. W. Smith. 
The statement showed that 307,435 tons of material had 
been dredged during the year from the harbour, Albert 
Basin, and navigation channel, of which 213,057 tons 
went to the embanking of the old bed of the river, the 
cost of this being 75371. 6s. 3d., equal to 57d. perton. The 
report also gave in detail all the new works which had been 
carried out in the course of the year. 


Effects of Last Week’s Storm.—The storm which raged 
so violently over the west of Scotland last Friday and 
Saturday has done a vast amount of destruction in the 
Clyde river and estuary. At sundry places roads and 
railways have been washed away ; Wemyss Bay pier has 
become a total wreck, the damage being estimated at from 
50001. to 80001.; and the tide was so exceedingly high and 
tempestuous that it wrecked the extensive timber ponds 
above Port-Glasgow, the logs numbering many thousands 
being let loose to drift about in the river; it is probable, 
indeed, that at least 100,0001. worth of timber was adrift on 
Saturday. Since then, however, a large portion of it has 
been recovered, several tugs with large squads of raftmen 
having been engaged in the work for three days. A good 
many of the shipyards also suffered in a marked degree. 


The Hitch in Commencing the New Tay Bridge.—This 
day week deputations from the Dundee Harbour Board 
and Town Council had a conference in Edinburgh with 
the North British Railway Company’s directors in refe- 
rence to the difficulty interposed by the Board of Trade 
to the building of the New Tay Bridge. The result of 
the interview was most satisfactory to the deputations, and 
it is now intended to use the utmost endeavour to get the 
difficulty removed by memorialising the Board of Trade. 
There is a confident anticipation that the erection of the 
new structure will soon be proceeded with. 





EXHIBITION OF METEOROLOGICAL INSTRUMENTS.— 
The Council of the Meteorological Society have determined 
upon holding an exhibition of anemometers at the Institu- 
tion of Civil Engineers, 25, Great George-street, on the 
evening of March 15th next, and for this purpose they are 
anxious to obtain as large a collection as possible of various 
patterns of anemometers, either full size, models, photo- 
graphs or drawings. Special interest will attach to all 
apparatus bearing upon the history of anemometers and to 
their modification and improvement. They will also be 
glad to show any new meteorological apparatus invented 
and first constructed since the last Exhibition held by them. 





TRAMWAYS AT ADELAIDE.—The number of passengers 
carried by the Adelaide and Suburban Tramway Company 
during the half-year ending July 31, 1881, was: On the 
Kensington line, 905,661; North Adelaide line, 668,822 ; 
total, 1,574,493, being an increase of 85,657 over the 

revious half, and 182,207 more than the corresponding 
half of last year. The company has now 243 horses (161 
at Kensington, and 82 at North Adelaide), all in working 
order, and it has not lost one during the half-year. The 
stables have accommodation for 168 horses at Kensington, 
and 92 at North Adelaide, in all 260. There are at present 
40 cars, and there is room in the carriage sheds for 38. 
The line is in good order. 





TELEGRAPHIC ProGgress.—In 1844 Professor Morse laid 
the first telegraph line between Baltimore and Washing- 
ton. To day there are 500,000 miles in use in the United 
States alone. Great Britain uses 114,000 miles of line, 
Germany has 150,000 miles, and more than 3000 miles of 
underground cable, British India has 50,000 miles ; France, 
115,000 miles ; Belgium, 15,000 miles ; Spain, 25,000 miles ; 
Denmark, 65,000 miles ; and Norway, 10,000 miles ; which 
are used chiefly in the management of her fisheries. The 
Emperor of China has allowed 1270 miles to be built in that 
empire during the past year. Persia has 6000 miles, and 
Egypt, 9000 miles ; Russia has 130,000 miles in use, Aus- 
tralia has 15,000 miles, and New Zealand 10,000 miles. 
South America, with the exception of a transcontinental 
line from Valparaiso to Buenos Ayres, and a short line 
between Aspinwall and Panama, has no land lines. There 
are nearly 10,000 miles of military telegraph lines in the 
Western Territories of the United States, 20,900 miles 
in Canada, and 7000 miles in Mexico. Besides land lines, 
it is estimated that there are 104,000 nautical miles of sub- 





marine cable now in use, and new lines are projected. 





FOREIGN TECHNICAL LITERATURE. 
Tue Railway Age (Chicago, December 15) states that 
after seven years of waiting the shareholders in the 
Keeley Motor Company have lost patience, and have 
commenced an action against the inventor, to compel 
him to take out patents for all the inventions he agreed 
to transfer to the company and to make them over to it, 
at the same time delivering all the machines at present 
constructed. It appears that Mr. Keeley has hitherto 
refused to give any information on the subject of his 
motor. 

Ia Presse (Paris, January 5) announces that the 
scheme of an underground metropolitan railway for Paris 
is again under consideration, and that a conference of a 
few high officials was very lately held at the Ministry of 
Public Works to consider a definite project. According 
to this plan there would be five lines, the first from 
Saint Cloud to the Vincennes and Lyons Railway, by 
the Bois de Boulogne, the Gare Saint-Lazare, the Place 
de l’Opéra, &c.; the second from the Halles Centrales to 
La Chapelle, by the Boulevard Sebastopol, &.; the third 
from Montrouge, joining the first at the Boulevard 
Bourdon; the fourth from the “ square Cluny” to the 
Pont de l’Alma by the Boulevard Saint Germain and the 
Quai d'Orsay; and the fifth from the Observatory to 
the Barriére de l’Etoile by the Trocadero, The proposal 
will be carefully investigated. 





The Revista Minera (Madrid, January 1) says that a 
large number of Spanish firms have promised their sup- 
port to the Mining Exhibition be held in Madrid next 
May. Circulars have been issued by the Departments of 
Public Works and of Agriculture to mining engineers 
and scientific agriculturists, requesting them to co-operate 
with the officials in interesting their connexions in the 
matter ; whilst a royal order has been promulgated by 
the Ministry of Marine, instructing the three naval 
departments to participate in the Exhibition. In 
addition to the exhibit of the Toledo factory (mentioned 
last week), the artillery factory of Trubia is preparing 
specimens of its work for the same purpose. 

The Rio Tinto mines are now being lighted by 
electricity, and the result it satisfactory, although the 
motive power is at a distance of more than 1100 yards 
from the workings. 





According to the (Giornale dei Lavori Pubblici 
(January 4), the Italian Minister of Public Works has 
given permission to the Societa Veneta di Costruzioni 
to make the necessary surveys and investigations for a 
projected tunnel under the Straits of Messina. The 
Government, however, reserves to itself liberty to make 
surveys of its own, or execute the tunnel itself, if it 
should think well. According to the plan of the Societa 
Veneta, a branch line from the Eboli-Reggio Railway, 
in the province of Naples, wéuld descend by a spiral 
tunnel to the level of the submarine tunnel itself, and 
in a similar manner ascend on the other side to join the 
Messina-Patti line. The tunnel proper would be about 
2% miles long, and would lie at a depth of about 100 ft. 
below the bed of the straits. The rock to be pierced is 
extremely hard. 





Der Lieferant (Vienna, January 4) contains the follow- 
ing abstract of the programme of the Trieste Exhibition. 
It will be open from August 1, 1882, to November 15. 
There will be five principal groups, i.e.: (A) Mining and 
smelting; (B) agriculture and forestry; (C) manufac- 
tures ; (D) marine objects; (E) miscellaneous. Group A 
will be divided into three classes: 1. Mineral and 
metallic products. 2. Drawings and models of plant and 
machinery. 3. Natural and artificial mineral waters. 
In Group B will be a class for agricultural implements 
and machinery. Group C—which is by far the largest 
—will contain seventeen classes, comprising tools, ma- 
chinery, and in many cases the complete process of pro- 
duction in various trades. Group E will contain (amongst 
other things) collections of raw materials. - 





The Wiener Zeitung (December 30) reports that the 
Railway Committee of the Municipality, together with 
the representatives of the magistrates and other officials, 
had that day inspected the projected line of the new 
Vienna Railway. From a proposed central station near 
the Franz-Joseph Barracks the line would go overhead as 
far as the left bank of the river, which is to be 
strengthened and made thoroughly secure for the 
purpose. Along this the railway will go for the most 
part underground, keeping parallel with a line passing 
through the middle of the bridges. There are to be 
eleven stations within the municipal boundary, and four 
between this and the Baumgarten; there are more 
before reaching the terminus at Meidling. 

The same paper, under date January 4, announces that 
an extensive and considerable rise in the price of iron has 
set in with the new year. In pursuance of resolutions 
arrived at in a conference lately held in Vienna, several 
of the principa: rolling mills have raised their prices 10s, 
per ton. Other works will, of course, follow this example. 
The decision of the Bohemian steel manufacturers to 
raise their prices 1/. per ton also took effect from 
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The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the careof an attendant, 

NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL ENGINEERS.—Ordinary meeting, 
Tuesday, January 17th, at 8 p.m, Discussion to be continued 
on the following papers: “The Conservancy of Rivers; the Fen 
District of England,” by William Henry Wheeler, M. Inst. C.E. 
“ The Conservancy of Rivers; the River Irwell,” by Arthur Jacob, 
B.A., M. Inst, CE, 

THE SOCtETY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS, 
—A meeting of the Society at 25, Great George-street, Westminster, 
will take place on Thursday, the 19th inet., when the President, 
Lieut.-Colonel C. E. Webber, R.E., will deliver his inaugural address. 

THE METEOROLOGICAL SocteTy.—The annual general meeting 
of the Society will be held at 25, Great George-street, Westminster, 
on Wednesday, the 18th inst., at 7 p.m., when the Report of the 
Council will be read, the election of officers and Council for the 
—- year will take place, and the President will deliver his 
address. 
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THE ELECTRIC LIGHT AT 
GODALMING. 
GODALMING, a small town of some 2000 inhabi- 
tants, standing upon the River Wey, and being 
about midway between London and Portsmouth, 





has been for some weeks past in the forefront of 
the contest of the electric light versus gas. Last 
September the contract with the local gas company 
for the lighting of the town expired, and it was 
decided by the authorities not to renew it, but to 
give the electric light a chance of showing what it 
could do. Messrs. Calder and Barrett undertook to 
install the electric light upon the understanding that 
the annual cost was to be less than the 200/. a year, 
which was the amount of the gas contract. It was 
thought that by utilising the water power afforded 
by the Wey, this result could easily be achieved, the 
volume of the stream being large and a fall of some 
five feet being generally available. An agreement 
was come to by Messrs. Calder and Barrett with 
Messrs. R. and J, Pulman, leather dressers, who have 
exclusive rights at this point over the water power, 
which is used by them for driving their mills, to 
furnish the water power necessary for the light, in 
consideration of having their own mill and premises 
lighted up. In pursuance of this arrangement three 
arc lights and seven incandescent lamps are devoted 
to their purposes, whilst the town itself is illuminated 
by four arc lights and 27 incandescent. The arc 
lights are of fully 300 candle power, and are given 
by Messrs, Siemens Brothers’ differential lamps, 
the incandescent are Swan lamps which are capable 
of giving off 30-candle lights. The current is 
supplied by a Siemens alternating current machine, 
working at a speed of 840 revolutions per minute, 
the field magnets of which are excited by an ordinary 
Siemens dynamo-electric machine, working at 
1200 revolutions a minute, and giving off a current 
of 12 webers. The alternating machine is coupled 
up into two circuits, one circuit being devoted to 
the seven arc-lights, and the other to the 34 Swan 
lights, The arc-light circuit has a current of 12 
webers, and an electromotive force of 250 volts, 
while the incandescent light circuit has a current of 
33 webers, and an electromotive force of 40 volts. 
These two circuits are said to require 10 horse 
power to drive them. 

It was at first thought that a single Poncelet half- 
breast water wheel of about 13 ft. 6in. diameter 
would be sufficient to drive the machines, but it 
proved quite unequal to the task, and another 
similar wheel was coupled up with it. Together the 
two wheels are, in ordinary times, when the full 
head of water is available, just about sufficient to 
furnish the required power, but, unfortunately, 
when the river is swollen by rains, the capacity of 
the lower channel is not sufficient to carry off the 
water quickly enough, and the tail-water stream 
rises to such an extent that the available head of 
water is seriously diminished and is occasionally 
reduced to afew inches. Under these circumstances, 
as the wheels utilised are wheels previously fixed 
and used in Messrs. Pulman’s mills, and not spe- 
cially adapted to the purpose for which they are now 
put, it has become necessary to fall back upon 
steam power, and for this purpose a semi-portable 
engine has been procured and is used as an auxiliary 
to the water power. In ordinary cases it is worked 
ata pressure of only some 25 lb., but in case of 
need it is equal to the whole work required. 

The strength of the currents in the two circuits 
is at all times observed by means of Siemens’ 
electro-dynamometer, which is fixed in a convenient 
position, so that it may be seen by the driver of the 
engine. In this instrument the current passes 
through a fixed coil of thick wire, and thence 
through a surrounding single coil of wire suspended 
in two mercury cups, and in the axis of the single 
coil, round which it can turn, The upper end of 
this coil is attached to a light spiral spring, which 
can be twisted by a thumbscrew, so as to oppose 
the couple of attractions and repulsions which tends 
to turn the suspended coil about its axis, by an 
amount of torsion of the spring sufficient to keep 
the coil in a normal position, its plane being then 
at right angles to the plane of the fixed coil. The 
strength of the current is given by the magnitude 
of this couple, and is found by multiplying the 
square root of the angle through which the spiral 
spring is turned to bring the coil into its normal 
position, by a constant which is experimentally 
ascertained. Itis the duty of the engine-driver to 
regulate the speed of the engine so that the pointer 
attached to the suspended coil oscillates about its 
mean position. The engine in tbis case is thus used 
to control the eccentricities of the water power, the 
bulk of the power required being generally given 
by the stream, 

The seven arc lights, which, as we have remarked, 
are on one circuit, seem to be almost all that can be 





desired in the way of steadiness and brilliancy, 
The four arc lights which are disposed in the town 
light up the main street very fairly, and the leading 
idea of the system of installation pursued, was to illu- 
minate the main thoroughfare, and to supplement the 
arc lights by the small Swan lamps for the dark 
corners and side alleys. This system might no 
doubt have been sucessfully carried out, despite the 
unsuitableness of the Swan lamps for out-door 
work, but unfortunately the arrangements used do 
not quite meet the necessities of the case. In the 
interior of the mill and in Mr. Pulman’s house the 
Swan lamps are seen at their best, and the light 
obtained leaves nothing to be desired. In the bye- 
ways of the town, however, the Swan lamps, where 
most needed, fail to do their duty, their dull red 
glow contrasting, in some cases, very unfavourably 
with a few gas lamps which are lit. A little 
additional current would bring out their full glow, 
but from some cause or other this was not avail- 
able. The chief reason of the failure of the 
Swan lamps in the town is simply the distance 
at which the source of electricity is placed from the 
town and the comparative smallness of the con- 
ductor. The arrangement of this conductor is 
worthy of remark. We have said that the whole 
35 lamps are on one circuit, but this is not strictly 
true, and we should rather say that each Swan lamp 
is on a distinct circuit. One pole of the dynamo 
machine is connected with the ground through a 
convenient gas-pipe. From the other pole the con- 
ductor is led, like the trunk of a tree, from which 
branch off arms in various directions, these again 
branching off, and these again, and so on to the re- 
quired extent. The conductor resembles the trunk of 
a tree not only in the distribution of its branches and 
“twigs,” but also in their gradually diminishing 
size, the diameters of the various branches being so 
proportioned as to bring into play a resistance such 
as will suffice to give to each lamp, as far as possible, 
its fair share of the current. The conducting wire 
itself is naked copper wire suspended from the 
houses by ordinary telegraph insulators, which is, 
we believe, a somewhat novel feature, and could of 
course only be adopted with electricity of low 
tension. Thus arranged the conductor is a tree 
whose root is the pole of the dynamo-machine, and 
which is otherwise completely insulated from the 
ground. If the conductor be connected with the 
ground at any point the circuit will be closed, 
the current obtained varying, of course, with the dis- 
tance of this point from the machine, It thuscomes 
to pass that the lamps in the mill and the house, 
which are much nearer to the machine, get much 
more current and burn much more brightly than 
those in the town half a mile off, notwithstanding 
that a considerable resistance is interposed in the 
branch which leads to the mill. This resistance is 
obtained by a series of carbon rods, through which 
the branch current passes. The necessity of inter- 
posing resistances increasing in magnitude with the 
nearness of the point at which the current is taken 
off to the source of electricity, seems one of the most 
serious obstacles to the adoption of this system of 
lighting on any but a smail scale; not only from 
the waste involved by the resistance, but also from 
the inequality in burning of the lamps unless the 
resistances are very accurately adjusted. 

The Swan lamps are arranged in the ordinary gas 
lamp-posts of the town. The post is made to serve 
as one pole, and is connected to one side of the 
socket into which the lamp slips, the other side of 
the socket being connected to the conducting wire 
overhead. This arrangement is at once simple and 
efficacious. 

It is a pity that the installation has not been 
carried out in a way which should insure success, 
With a central station, instead of the out-of-the-way 
place chosen, it would have been easy to arrange the 
system, in this small town, as to be thoroughly 
efficacious, and at the same time economical. As it 
is, we believe that the town has resolved to revert 
to the old system of gas-lighting, or rather, we 
should say, to a new and very much improved 
system of gas-lighting, which will give the towns- 
folk twice as much light as they had before. For 
this they have to thank the electric light and Messrs. 
Calder and Barrett. We believe, however, that 
Messrs. Pulman intend to stick to the electric light, 
which has served them very well, and that the 
Charter-house schools and grounds in the immediate 
vicinity are also to be lighted by electricity. 

With respect to the utilisation of water power for 
lighting towns, the failure of Messrs. Pulman’s 





wheels to meet the requirements of the case in this 
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locality proves nothing. No one doubts that water 
power, where available, is eminently adapted for the 
purpose. Within the last few days we understand 
that the Corporation of Bristol has resolved to see 
whether some part of the immense store of energy 
which exists in the tidal waters of the Severn may 
not be successfully converted into that form of 
energy which we call light, for the benefit of the 
citizens of Bristol. That it can be done if set about 
properly there is no question, but at what cost has 
to be ascertained. 





PATENT LAW REFORM. 

Tue following is the text of a memorial to the 
President of the Board of Trade that is being very 
extensively signed : 

“We, the undersigned inventors, manufacturers, 
workmen, and others, whilst anxious for the reform 
of the Patent Laws, would respectfully express the 
hope that no measure will be adopted that will 
place inventors and others so completely at the 
mercy of Patent Office officials as would be the case 
in the event of the Bill lately proposed by the 
Society of Arts becoming law. 

* We hope Her Majesty’s Government will see 
fit to bring in a Bill next session that shall provide 
for: 1. Early publication of short illustrated 
descriptions of all inventions, reports of patent law 
trials, &c. 2. Extension to twelve months of the 
term of provisional protection. 3. Dating of every 
patent as of the day on which provisional protec- 
tion was applied for. 4. Extension of the term of 
letters patent to twenty-one years. 5. Reduction 
in fees. 6. Payment of the fees by annual instal- 
ments. 7. Grace for payment of fees, subject to a 
substantial fine. 8. Notification to the applicant, 
by the Patent Office, of the existence of any prior 
description it is desirable he should be aware of, to 
enable him to properly limit the claims in his speci- 
fication (it being understood that no patent should 
be refused for alleged want of novelty, and that 
under no circumstances should any opinion of Patent 
Office officials be endorsed upon a patent or its 
specification, but that doubtful points should be 
left for the courts of law to decide, as at present). 
9. Registration of patent agents, and their removal 
from the register in the event of misconduct.” 

Many hundreds of signatures have, we are 
informed, already been appended, including those 
of some very celebrated inventors, a number of 
barristers, solicitors, patent agents, manufacturers, 
and others, and many workmen of all classes. We 
may add that forms, with printed explanations, 
will be forwarded gratuitously on application to 
Mr. John Calvert, 99, Great Jackson-street, Man- 
chester, who has taken the initiative in the matter, 
and, as is well known, has for some time past 
evinced great interest in the question of Patent 
Law Reform. 

We trust many of our readers will take advantage 
of the opportunity thus afforded of assisting, with- 
out much trouble, to bring pressure to bear in the 
right quarter in support of proposals calculated, 
if adopted, to produce most beneficial results in 
practice. 
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LONDON WATER COMPANIES. 

Tue water supply of London has long been a 
source of trouble to the ratepayers, owing to 
deficiency of quantity, bad quality, and high price. 
In the latter respect it appears that the companies 
have taken advantage of the recent re-valuation of 
the metropolis, and consequently have, in many 
instances, largely increased the price hitherto paid 
by the consumer. Hitherto the supply has been a 
monopoly in the hands of eight companies, 
possessing an almost unlimited power of charging 
their own price, and, in the event of disagreeing 
with the consumer, of cutting off his supply, and 
thus leaving him entirely without the most neces- 
sary element of our existence, an abundant, or at 
all events a sufficient supply of water. Again, in 
the case of fire, our present arrangements are 
frequently miserably deficient. It is true that of 
recent years the system of high-pressure and con- 
stant supply has been adopted in some parts of the 
metropolis, but the progress has been very slow, and 
what has been done has been often much inferior 
in result to what our social requirements demand. 
It is not, therefore, to be wondered at that loud and 
long complaints have been made. To meet the 
wants thus expressed legislation has been promised 
during nearly every session of Parliament in recent 
years ; but the promise has not yet been performed. 





Both the companies and the public have made great 
outcry, each in favour of their own interest, but 
with no result. Possibly, however, the session of 
1882 may be productive of a Bill, or at all events of 
an earnest discussion in Parliament on the water 
question. Anticipating this, the following summary 
of the “Accounts of the Metropolitan Water 
Companies,” which have just been issued, and 
ordered by the House of Commons to be printed at 
the instance of Mr. Dodson, the President of the 
Local Government Board, in August last, will be of 
interest ; we here place before our readers some of 
the most important items of the accounts. 

It appears that the grand total of the capital of 
the eight companies amounts to 12,536,898/. Of 
this 9,087,917/. represents ordinary share capital. 
The preference capital amounts to 874,200/. of 
which 235,000/. yields 44 per cent., and 639,200/,, 
an interest of 5 per cent. to the holder. The loan 
capital, paying interest varying from 4 to 4} per 
cent., amounts to 52,500/., this being represented by 
bonds ; while the debentures, paying from 4 to 44 
per cent., amounts to 2,522,281/. It appears, there- 
fore, that the loan capital paying from 4 to 44 per 
cent. amounts to only about one-fourth of the 
share capital on which ten or perhaps more per 
cent. is annually divided among shareholders. 
These facts are of the highest importance in view 
of the possible purchase of the companies’ rights, 
&c., by the Government, for it will be evident that 
asum of about 10,000,000/. paying high dividends 
will have to be dealt with, leaving only 2,574,7811. 
of loan capital at from 4 to 4} per cent. to be taken 
into account, and that could easily be replaced by 
Government securities of prd rata value at 3 per 
cent., so far as purchase is concerned. 

We next turn to the individual capital of the 
companies as existing, either on December 31, 
1880, or March 31, 1881. In the following Table 
the share, preference, and loan capital are included 
in the totals: 

£ 


Chelsea ie eco 1,152,700 
East London en 2,020,000 
Grand Junction 1,295,500 
Kent 699,878 
Lambeth 1,413,805 
New River oa ans 3,119,644 
Southwark and Vauxhall ... 1,790,000 
West Middlesex ies 1,045,371 





Total as already stated 12,536,898 

It appears that the total expenditure for works 
amounts to 12,612,590/., or a trifle in excess of 
capital received. The annual financial position of 
the companies either ending December 31, 1880, or 
March 31, 1881, next require notice. The total 
income was 2,244,834/., from which, however, has 
to be deducted 709,896/., being balances, inclusive 
of cash reserves, brought forward. Of the actual 
revenue 1,515,195/. was derived from water-rates ; 
12,905/. from rents and extra receipts ; 4684/. from 
interest ; and from annuity fund (withdrawal) 
2155/. On the expenditure side the items are too 
numerous to be given in detail ; the following are 
the most important: Maintenance of works and 
pumping, 248,747/.; rates and taxes, 90,115/. ; com- 
mission to collectors, 39,592/.; law and _parlia- 
mentary expenses, 20,400/,; interest on loan capital, 
107,726/. ; dividends on share capital, 771,575/. ; 
losses on water-rates, 72,775/.; dividends paid on 
preference capital, 42,535/.; leaving a balance for 
next year, including reserves, of ,691,405/. 

Such are some of the most important items of 
the last published accounts of the London Water 
Companies. As already stated, the share capital is 
about four times the value of the loan capital. The 
largest total of share capital is that of the New 
River Company, amounting to 2,019,958/. The 
total of its loan capital is 1,099,686/7. Next in 
importance is the East London, whose share capital 
amounts to 1,625,560/., and debentures at 44 per 
cent. amounting to 394,440/. The total capital 
of these two companies, therefore, amounts to 
5,139,644/., a sum closely approaching about one- 
half of the total capital of all the companies. The 
dividends paid, and interest of these two com- 
panies for the year amounted to 390,000/. in round 
numbers. The dividends on ordinary share capital 
of the New River Company amounted to 219,6927. 
on a capital of 2,019,958/. 

From the foregoing figures it is evident that the 
question of the purchase of the London Water 
Companies involves many points of great difficulty, 
the satisfactory solution of which must necessarily 
prolong all attempts to reconcile private and public 








interests. It is useless to speculate here on what 


basis the terms of such purchase should be fixed 
The subject is one which we imagine will try even, 
the astuteness and profound knowledge of finance 
which characterises the present Chancellor of the 
Exchequer, and it is certainly not one to be dis- 
cussed hastily or without ample information on all 
points bearing on the case. 








THE WEATHER OF 1881. 

In the monthly notices of the weather, which 
have appeared in ENGINEERING during 1881, an 
endeavour has been made to discuss succinctly 
the chief features of the meteorology of the British 
Islands. The data dealt with have been supplied 
by the publications of the Meteorological Office. 
The statistics of meteorology are now so over- 
whelming, even for the current purposes of daily 
weather information, that the general public 
cannot afford time for the proper examination of 
them, much less to draw from them conclusions and 
results of a permanent value. But unless some 
attempts of this kind are made most of the observa- 
tions now recorded will never attain to more than 
the uses of the day. As regards these notices, in 
order that something more than an ephemeral 
interest may attach to them, it is desirable so to 
cast them that they may admit of intercomparison, 
month with month, and year with year. This 
necessarily endows them with an appearance of 
sameness, but it is hoped that this will prove an 
advantage in facilitating reference to previous 
months, and in aiding comparisons of seasons. 
The notices would hardly be complete without a 
résumé for the year, which is herewith submitted. 

The mean atmospheric pressure and temperature 
at 8 a.m., Greenwich time, for the year 1881, at 
extreme positions of the British Isles, to which the 
Isle of Man is central, were as follows : 





on is Difference Tempera-| Difference 
Positions. Pressure. from Normal 4 = Normal 
——— 
in. in, deg. deg 
North eos] 29.80 nil 45 below 1 
South coal 99 below .01 50 oe 3 
West 4 ” 05 48 *” 2 
East on 91 nil | 46 3 
Central sy nil 47 3 





The total rainfall was as follows, premising that 
Stornoway or Wick has sometimes had to do duty 
for Sumburgh Head, and Prawle Point for Scilly, 
in consequence of the failure of reports. 


Difference 











Stations. Rainy Days. Amount, lems Normal. 
in. in. in, 
Sumbufgh Head 235 35.16 above 2.18 
Scilly ... an 193 29.50 below 8.84 
Valencia 238 54.58 » 2.25 
Yarmouth 183 23.94 5.94 





Sunshine was 38 per cent. of its possible dura- 
tion in south-west England, 33 in south Ireland, 
32 in south England, 31 in east and in central 
England, 30 in north Ireland, 28 in Scotland and 
in north-west England, and 27 in north-east Eng- 
land. That the south-west should have had the 
most sunshine and the north-east of England the 
least is rather remarkable. The year’s results from 
these recently introduced sunshine-recorders tell a 
very consistent tale. These values, indeed, repre- 
sent very closely the mean temperatures. There 
is not sufficient data yet accumulated to enable a 
decision being made as to whether the sunshine of 
1881 was in defect or excess, or of normal value. 
As regards the mean temperature, it was from 2 deg. 
to 3 deg. colder than the average of a number of 
years. Pressure maintained its normal value nearly 
and gave the normal régime of the winds, south- 
west or west-south-west predominating, though 
they brought more than the annual supply of rain 
to the north, and left the south and east deficient. 

The notable weather events of the year were : 
January 18, great east-north-easterly gale with 
heavy snowfall, the wind pressure at Greenwich 
reaching 511b. on the square foot, and the minimum 
temperature 12.7 deg. July 15, very high tempe 
rature was widely experienced, at Greenwich 97.1 
deg. was the maximum in shade. August 12, 1.31 
inch of rain fell at Greenwich. October 14, destruc- 
tive gale all over the islands, wind pressure reached 
the unprecedented amount of 531b. at Greenwich. 
The mean temperature of November was above 
that of October. November 26-28 was a prolonged 








stormy period, high wind pressures at Greenwich 
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culminated in 37.51b. December 17 and 21 violent 
and frequent squalls were experienced over London, 
doing much damage, though the anemometer at 
Greenwich only registered 21 lb. and 18 lb. respec- 
tively. 

November was the only month which had the 
mean temperature decidedly high. That of May, 
and of December, was at or about the average 
value. All the other months were cold ones, 
January especially so. April, September, and 
October were dry generally; February, March, and 
August were wet generally; in the other months 
the distribution of rain was more partial and local. 








THE ELECTRICAL EXHIBITION AT 
THE CRYSTAL PALACE. 

Tur forthcoming show of electrical apparatus 
at Sydenham is by no means in an advanced state 
as yet, and any one going there after reading the 
reports of the newspapers will almost certainly 
be disappointed. In fact, the visitor has still some 
difficulty in discovering where the so-called “ Inter- 
national” Exhibition is, and any electrical appa- 
ratus that is exposed belongs exclusively to this 
country, if we except the electric lamps of M. 
Gravier, and the telephones of Dolbear. The 
Exhibition, though by no means complete, will, we 
are certain, never bear comparison for a moment 
with the recent one at Paris. There are many 
reasons for this, which we need not now enumerate, 
but perhaps the chief of these are the ill-chosen 
time, following hard on the closure of the Paris one, 
and the unfortunate place selected. Beautiful as 
it is in many respects, the Crystal Palace is pre- 
eminently a place of entertainment, and scientific 
apparatus are in a false position, beside Christmas 
pantomines and glass cases of perfumery. The 
Palace authorities have invited manufacturers, 
scientific bodies, electrical inventors, and even 
Government departments, to display their instru- 
ments of precision ; but they have only been able 
to allow them spaces here and there amidst the 
existing stalls of dry goods and the numerous 
refreshment bars, statues, and ornamental courts. 
The result is that the articles exhibited will be 
scattered here and there, presenting no unity of 
grouping, and likely to be overlooked. We are 
sorry for the sake of electrical science that such 
is the case, and we cannot wonder that some exhi- 
bitors have refused to exhibit*under such condi- 
tions; but the redeeming point is that there is a 
fair promise of an excellent display of the electric 
light. For this the magnificent nave of the Palace, 
with its varied objects of beauty, foliage, works of 
art, and coloured wares, will offer a splendid vista 
when illuminated by the radiance of many are and 
incandescent lamps. Never before perhaps will the 
electric light have shone upon so picturesque a 
scene. 

The nave is allotted in sections to the various 
exhibitors of arc lamps ; the Brush Company, which 
also will illuminate the Alhambra Courts with 
crystal chandeliers and Lane-Fox incandescent 
lights ; the British Electric Light Company ; the 
Electric Light and Power Company ; Messrs. Strode 
and Co. ; Mr. R. E. Crompton ; M. Gravier, and Mr. 
Hammond will all exhibit lamps in the nave, and 
the Jablochkoff lamp will also be represented. 
Mr. Edison has a large space set apart, and his 
apparatus is in a very forward state, but it will be 
several days before he can light up. Mr. Maxim 
has also taken space, but his arrangements are not 
very advanced yet. 

Edison will light the Entertainment Court, the 
Concert Room, and the avenue to the London, 
Chatham, and Dover Railway Station. The Concert 
Room will have a splendid chandelier of eighty 16- 
candle lamps, and festoons of 16-candle light will 
be swung round the hall from pillar to pillar, while 
many stars of four 8-candle lamps will be sus- 
pended from beneath the galleries. In all there 
will be 235 lamps in the Concert Room, and about 
as many in the Entertainment Court, while the 
avenue will require at least 500 more. The power 
will be supplied by three Robey engines of 25 horse 
power nominal, each driving four 60-lamp of 16- 
candle power Edison dynamos. Four of these 
machines are now in their places. The great 
machine exhibited at Paris has been installed at 57, 
Holborn Viaduct, and is now working there. 

With regard to the other stalls, those of the 
Post-Office and the South-Eastern Railway Com- 
pany are in an advanced state. The Post-Office 
exhibit is similar to that at Paris, with the addi- 








tion of a pneumatic despatch and a beautiful model 
of a cable steamer with discontinuous paddle-wheel 
designed by Mr. R. 8. Culley last year. The stall 
of the South-Eastern Railway Company contains 
many objects of interest, especially in an historical 
sense, and we shall have occasion to refer to it at 
greater length. But meantime we mention that a 
specimen of the first gutta-percha insulated cable 
made in England and laid at Folkestone on January 
10, 1849, can there be seen, together with the first 
despatch announcing the completion of the work. 
It runs as follows: “To chairman. I am on board 
Princess Clementina. I am successful. 12.49 p.m.” 
—a model of brevity which hasbeen often imitated 
since for the gratification of directors and share- 
holders. 








NOTES. 
Tue Stock Excuance YEAR Books. 

THE issue for 1882 of this very useful volume is 
now published ; the unusual activity that prevailed 
in company operations during the early part of the 
year, have helped to swell its pages. Mr. Skinner, 
the compiler of the book, says in his preface that 
since the previous issue, British investors have 
paid up 100,000,000/. chiefly in new ventures. He 
also points out that it has become the fashion to 
divide stock into one pound shares, an arrangement 
which catches a far larger (and poorer) class of the 
community, and at the same time renders unplea- 
sant investigation at a subsequent period less 
likely. As regards standard existing companies 
the experience of the year has been generally favour- 
able, but for coal and iron companies the record 
is “almost dismal.” This very useful volume is 
published by Cassell, Petter, Galpin, and Co. 


Tue Patent Orrice Liprary. 

A valuable addition has recently been made to 
this library, consisting of sixteen imperial octavo 
volumes, containing the specifications and drawings 
of all the patents relating to electricity issued by 
the United States before July 1, 1881. The whole 
of this vast work is divided into a great number 
of sections and sub-sections, so that one may find 
in a minute all the patents relating to any branch 
of applied electricity. The fifth volume, for 
instance, is wholly taken up with telegraphs, and 
these are classed under the various headings of 
automatic, dial, duplex, and dynamo. It is much 
to be desired that some one may marshal the host 
of our British patents into somewhat similar order 
before confusion becomes more confused. If we 
cannot always afford to be in the van of progress, 
at least we should strive not to fall into the last 
ranks of the rear. The American work has been 
carefully compiled under the direction of the 
Commissioner of Patents. A seventeenth volume, 
which will be a general index, will shortly be pub- 
lished. 

Tue Gas ENGINEER’s Gas Diary. 

This handsome volume has now reached its third 
year of publication, and it may be said with con- 
fidence that the present issue is the best of the series 
that has yet appeared. It is arranged on the same 
plan as heretofore ; that is, it is divided into three 
sections, a series of essays, a diary, and a directory, 
besides a large number of advertisements. The first 
section includes ten essays, as follows: A review 
of the past year as affecting gas interests ; the con- 
struction and minagement of small gas works ; the 
practice of gas manufacture; the application of 
hydraulic machinery to gas works ; the theory of 
burning gas to the best advantage ; notes on gas 
apparatus and appliances ; electric lighting versus 
gas lighting ; carburetted air gas ; and chronology 
of gas lighting. We think the editor of the 
diary would have done better to have rejected Mr. 
Norton Humphrey’s essay on electric lighting and 
gas illumination, which is a weak attempt to prove 
that electric lighting is unfitted, and will ever be 
unfitted, for any but a very few special purposes 
“and that its inability to compete with gas is con- 
clusively proved.” This is the tone generally taken 
by the champions of the gas interests ; they refuse 
to accept facts, they affect to regard electricity as 
a full-grown rival, instead of a mere infant, and 
they apparently take no counsel together as to the 
profitable utilisation of gas when electricity shall 
become a really serious rival, as it must do, for 
illuminating purposes. Each page of this diary 
is arranged for two days, and contains space for 
memoranda, and a table for each day for entering 
up the material used and the product of the gas 
works. The business instinct of the publisher 





has, we think, overcome his judgment on all these 
pages, which contain prominent advertisements, 
the proper places of which would be at the end of 
the volume. On the whole, we cordially recom- 
mend this diary ; it is published at the office of the 
Gas Engineer, Birmingham. 

ELEcTRIC LIGHTING IN SHEFFIELD. 

We are glad to see that one of the most important 
steel works in Sheffield has set the example of 
abolishing gas, and giving a fair trial to the electric 
light. Messrs. Henry Bessemer and Co. have 
within the last few weeks lighted the whole of their 
establishment on the Brush system. A sixteen- 
light machine has been found sufficient for the 
purpose, and the lamps (nominally of 2000 candles 
each) are distributed as follows: Four lights are 
distributed over the turning and fitting shops, cover- 
ing an area of nearly 12,000 square feet. Three are 
in the forge, which has an area of 11,250 square feet. 
Here it was found necessary to suspend the lamps 
by cotton cords, as the constant vibration in the shop 
affected the regular action of the lamps, by dis- 
organising the feed mechanism of the carbons. In 
the tyre mill, one light is found sufficient, and one is 
also ample for each of the converter houses. It is 
worth remarking that during a blow the intense 
light from the converters entirely eclipses the light 
of the arc, which is then visible only as a feeble 
glow. In the pattern shop one light is also ample, 
the whitewashed walls of this building reflecting 
the light until it is as brilliant as average day- 
light. The remaining four lights are distributed 
over the yard, and here the contrast is perhaps 
more striking than in any other part of the works, 
the whole area being well illuminated, and render- 
ing work easy ; while before, when gas was used, 
it was almost impossible. In may be noted here 
that the cost of maintenance of the Brush generator 
must be very low, since the company enter into 
contracts for the maintenance of their machines for 
2 per cent. per annum. 

Kuorinsky’s LIMELIGHT. 

The oxyhydrogen light invented by Mr. Drum- 
mond is in itself a beautiful light, resembling that 
of the sun, and the reason why it is so rarely used 
is mainly the high price of the oxygen gas necessary 
to produce it in conjunction with hydrogen, and 
also the rapid destruction of the quick lime which 
is heated by the impact of the two burning gases. 
Tessie du Motay sought to overcome the latter 
drawback by discarding the lime and simply burn- 
ing coal gas injected with oxygen. This he did by 
causing the two gases to flow together through a 
burner formed of two concentric tubes. His 
experiments were made close by the Passage 
Jouffroy, Paris, and in 1868 a public trial of his 
device was carried out at the Hétel de Ville ; but 
it was there seen that the process was too 
expensive. The subject has, however, been taken 
up by a M. de Khotinsky, a distinguished officer of 
the Russian fleet, who recently exhibited his 
results at Paris. By means of a peculiar burner 
M. de Khotkinsky has succeeded in preserving 
the lime for a considerable length of time, say 
a fortnight. The lime or magnesia forming 
the refractory basis of the light is of a tapering 
shape, and is supported vertically over the burner 
which points upward from below. The latter is 
similar to the burner of Tessie du Motay, inas- 
much as it consists of two concentric tubes, one 
leading the oxygen the other the hydrogen or coal 
gas. The two gases mingle into one burning jet, 
which plays upon the bottom of the calcic pencil, 
and heats it from the point upwards, in a uniform 
fashion all round. There is thus no sudden diffe- 
rence of temperature in any part of the pencil and it 
lasts much longer. The pencil is supported over 
the jet by a curving bracket fastened to the double 
pipe conveying the gases ; a stop-cock is added to 
regulate the flow of the latter; and the whole is 
enclosed ina hazy globe of glass, the better to 
diffuse the light. A burner consuming about half 
a cubic foot of oxygen per hour, aad the same 
quantity of coal gas, yields a light equal in power 
to 14 Carcel lamps. M. de Khotinsky proposes 
to prepare the oxygen from permanganate of 
potash after Tessie du Motay’s plan, or by another 
method he is now investigating, and to deliver it at 
the houses of subscribers in a compressed state. 

FurTHER WIND PRESSURE OBSERVATIONS AT 

GLascow. 

A storm of extraordinary violence which passed 
over a large portion of Scotland on Friday, the 
6th inst., has enabled Professor Grant to make 
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some more valuable observations on wind pressure 
at the Glasgow Observatory. The storm in ques- 
tion will long be remembered on the west coast 
of Scotland, for it even exceeded in intensity the 
terrific gale of November 22, 1881, some of the 
details of which we gave in our issue of December 
2. Professor Grant states that the results obtained 
from the self-recording instruments established in 
the observatory in connexion with the Meteoro- 
logical Office in London throw much interesting 
light on the progress of the storm over Glasgow 
and its neighbourhood. The indications of the 
storm were almost exactly comprised between 
midnight on Thursday and midnight on Friday, 
and they show that the storm itself attained its 
maximum intensity about noon on Friday, and 
that it raged with great violence from 9 a.m. till 
3 p.m. As is usual on such occasions the barometer 
gave the first indications of the coming storm. For 
some hours before midnight on Thursday it had 
been slowly rising until it reached 29.27in. Then, 
however, it began to decline, and it continued to 
fall till Friday at noon, when it reached its minimum 
depression, and when the storm was raging with its 
greatest intensity. It subsequently rose, and attained 
at midnight on Friday almost exactly the same 
height which it indicated twenty-four hours pre- 
viously. At noon on Friday it was 28.64 in., thereby 
indicating a depression of 0.63in. in the course of 
twelve hours; and at midnight on Friday the baro- 
meter indicated 29.14in. At 4 A.M. the indication 
was 29.05 in., with the thermometer showing 
41.1 deg., while at the same time the Osler’s 
anemometer showed that the wind was travelling 
at the rate of nine miles in the hour, and that its 
direction had veered towards the south-east. But 
at 7 a.M. a remarkable change in all these elements 
had manifested itself. The barometer had now 
descended to 28.74in., while the thermometer, on 
the other hand, had risen to 49.2 deg. There was 
also a decided change in the movement of the wind, 
which now indicated a velocity of 37 miles in the 
hour, while it had veered in direction towards the 
south-west. It will thus be seen that within a 
period of three hours there was a fall in the baro- 
meter of 0.31 in., together with a rise in the ther- 
mometer of 8.1 deg., an increase in the velocity of 
the wind amounting to 28 miles in the hour, and 
a veering in its direction from south-east to south- 
west. Shortly after 7 a.m. there was an almost 
instantaneous fall of the barometer, amounting to 
about one-tenth of an inch; and at the same time 
the thermometer indicated a rapid fall, namely, 
3.6 deg. in the hour from 7 A.M. to 8a.M. Besides 
being colder, the air was alsonow much drier. The 
storm had now fairly set in, and it continued to 
increase in intensity till about mid-day, after which 
it began gradually to decline. It is curious to note, 
remarks Professor Grant, that during the whole of 
the interval from 8 a.m. till 2 P.M. the temperature 
was almost perfectly steady. A little before noon 
the Robinson anemometer indicated a movement of 
the air amounting to 63 miles an hour, and at times 
the rate was even greater. By means of the same 
instrument it was shown that in the period of 
fifteen minutes, from 11.50 a.m. till 12.5 P.M., the 
wind had travelled over a space of 20 miles, thus 
showing a velocity of 80 milesan hour; indeed, 
there were several enormous gusts of wind far 
exceeding that average velocity. The Osler anemo- 
meter showed a wind pressure decidedly greater 
than that of the great storm of November 22, 
1881, and consequently exceeding any wind pressure 
known in Glasgow during the last quarter of a 
century. At the time when the storm raged most 
violently it several times registered a pressure of 
51 1b. on the square foot. 








THE BRESLAU SEWERAGE AND IRRI- 
GATION WORKS. 

We publish this week, on our two-page plate, an eleva- 
tion and plan of the pumping engines of the Breslau new 
sewage and irrigation works, which are nearly completed, 
and will commence working shortly. In an early number 
we shall give some further illustrations, and will then 
give an account of the works and description of the 
engines. 





INSTITUTION OF CIVIL ENGINEERS. 

At the ordinary meeting on Tuesday, the 10th of January, 
Sir W. G. Armstrong, C.B., F.R.S., delivered an inaugural 
address as President. 

He observed that it had been the practice of his pre- 
decessors in the chair, to select topics for their address 
that had reference to branches of engineering which 
operated to increase the productiveness of human industry, 
and there were many who would contend that all engineer- 





ing efforts ought to centre upon that object. It might be 
fully admitted that the general amelioration of the material 
condition of the world was the noblest object of engineering 
science ; and if men and nations ceased to be bellicose and 
rapacious, such would naturally be the direction which all 
engineering practice would take ; but this was a world of 
contention, where no individual state could insure its 
independence, and carry on its industrial occupations in 
safety, without protecting itself against the possible 
aggression of its neighbours. Thus it was that the science 
of the engineer was invoked for the purposes of war as well 
as for those of peace ; and it was probable that the engi- 
neering element would in future enter more and more 
largely into the operations of war, until the issue would be 
chiefly dependent upon the superiority of mechanical 
resource displayed by one or other of the contending 
parties. There was no country in the world less disposed 
to be aggressive than our own, but there was none so likely 
to incite the greed of an assailant, or so vulnerable in rela- 
tion to its commerce. War indemnities had degenerated 
into mere exactions proportioned to the wealth of the 
vanquished ; and England, being the richest of nations, 
offered the highest premium for successful attack. As to 
commerce, England had more than one-half of the ocean 
carrying trade of the whole world in her hands, and her 
ships, swarming over every sea and conveying merchandise 
of enormous value, eel, in the event of war, invite the 
depredations of hostile cruisers. We had seen in recent 
years what ravages a single-armed ship could inflict upon 
a mercantile navy incomparably smaller than our own, 
and, in our case, it was not only property, but indispen- 
sable food that was at stake. The ever-increasing popula- 
tion of Great Britain had already far outgrown its internal 
means of support, while the increasing cheapness of im- 
ported food so discouraged native agriculture, that we 
might expect our future Teoselinns upon foreign supply to 
increase even more rapidly than our population. This was 
not the occasion to discuss either moral questions affecting 
war, or political questions concerning free trade. We 
had the stern fact before us that national defence was in 
our case peculiarly a necessity, and the question how it 
could best be effected, from an engineer's point of view, 
was a legitimate subject for this address. 

England must always be chiefly dependent for security 
upon her naval power, but we could not hope that she 
would ever again be so dominant at seaas before the intro- 
duction of steam navigation. So long as naval superiority 
depended upon seamanship and an unlimited supply of 
sailors, no nation or combination of nations could compete 
with us; but as soon as it became established that fighting 
ships could be manceuvred with more certainty and preci- 
sion by the power of steam than by the power of wind, a 
revolution began which had gradually made naval warfare 
a matter of engineering rather than of seamanship. The 
introduction of rifled ordnance and percussion shells was 
the second step in this revolution, and had the effect of 
condemning as useless the whole fleet of wooden ships with 
which all our victories had been won, and which were the 
pride of the nation. Then commenced that contest between 
guns and armour which had gone on to this day, and had 
not yet been decided. Nor would it, in all probability, 
ever be decided, seeing what an ignis fatwus finality was. 
The most recent stage of this revolution was that marked 
by the introduction of torpedoes, against which our pon- 
derous ironclads were no more secure than ships of thinnest 
iron. These constantly-changing phases of attack and de- 
fence had placed our naval authorities under extreme diffi- 
culty in deciding upon questions of shipsand armament. To 
stand still was impossible, while toact upon uncertain data 
was sure to lead to mistake. The necessary consequence 
had been that types and patterns of ships had been con- 
tinually changing, and vessels, costing vast sums of money, 
had become nearly obsolete almost as soon as made. We 
could not wonder that, so long as invulnerability was con- 
ceived to be attainable, great sacrifice should be made for 
its accomplishment ; but with our present knowledge, which 
it would be unfair to apply to a criticism of the past, we 
might feel assured that invulnerability was a chimera. Not 
only did we see that armour was unavailing against torpedo 
attack and ramming, but we were justified in concluding 
that every attempt to increase resistance to projectiles 
would be quickly followed by a corresponding increase in 
the power of artillery. 
Warrior, were plated all over with armour 44 in. thick—a 
thickness which could now be pierced with field-pieces. To 


least 2ft. in thickness was required; and in order to 
reconcile the constantly increasing thickness with the 
weight which the ship was capable of carrying, it had been 
necessary to restrict the area of armoured surface to ever 
narrowing limits, leaving a large portion of the ship with- 
out protection. In those magnificent and tremendous 
vessels which the Italians were now building, the armour 
would be withdrawn from every part except the battery, 
where guns of 100 tons would be placed, and where the 
armour would be confined to a narrow belt of great thick- 
ness. Everything of importance that projectiles could 
destroy would be kept below water-level, and, so far as 
artillery fire was concerned, the ships would be secured 
against sinking by means of an under-water deck and 
ample division into compartments. Armour therefore 
seemed gradually contracting to the vanishing point ; but, 
until it actually disappeared, it was probable that no better 
application of it could be made than had been decided upon 
by the acute and enterprising naval authorities of Italy for 
the great ships they were now constructing. 

The dread of the terrible effects of the fragments of 
shells bursting amidst a crowded crew, and the apprehen- 
sion that the smoke from the explosion, when it occurred 
between decks, would paralyse the service of the guns, had 
conduced more than anything else to the adoption of 


Our early ironclads, like tlre | 


resist the most powerful guns now afloat, armour of at | 








considered ; yet the alarming aspect of the case was greatly 
altered when we reflected that, by the application of 
mechanical power, to do what had hitherte been done by a 
multitude of hands, the exposure of a‘crowded crew could 
be avoided, and also that the guns might all be mounted 
on an open deck, where the smeke from shells would 
speedily clear away. 

As to the comparative liability of an ironclad and an 
unarmoured ship to be sunk by projectiles, there was much 
less difference between them than was generally supposed ; 
because the unarmoured ship, though freely penetrable, 
might be so constructed that the entrance of water by 
perforation would not extensively flood the ship, unless it 
took place at a great number of critical places. Indeed, 
by introducing an under-water deck, with divisional spaces, 
and by the partial application of cork, as in the Inflexible, 
for displacing influent water, and thereby preserving 
stability, and also by a proper distribution of coal for the 
same purpose, an unarmoured ship might be rendered 
almost incapable of being sunk; and it was rather sur- 
prising that so little attention had been directed to the 
attainment of that object. 

It was not too much to say that, for the cost of one 
ironclad we could have three unarmoured ships of far 
higher speed, and carrying collectively three armaments, 
jeach equal to that of the armoured vessel. It might be 

asked, Which would be the better investment? If it were 
| imagined that the three were matched in combat against 
| the one, it would be perceived that, in addition to their 
numerical superiority, the former would possess many 
advantages. Being smaller, they would be more difficult 
to hit. Being swifter, they could choose their positions, 
and be free to attack or retreat at pleasure. Being 
more nimble in turning, they would be better adapted 
both for ramming and for evading the ram of 
their adversary. Finally, the conditions of superior 
speed and agility would favour their use of torpedoes and 
submarine projectiles ; although it was a question whether, 
for the sake of a much needed simplification, it would 
not be better to confine that species of attack to separate 
vessels specially constructed for that one particular 
purpose. Even if the utmost advantage she could 
possess were conceded to the ironclad, viz., that of being 
impenetrable by the guns of her opponents—she could 
not prevail in a contest of three against one, unless by 
the use of securely-protected artillery she ‘could keep her 
assailants at bay, and gradually destroy them by her fire 
if they persisted in their attack. Such might be the issue 
if the allied vessels had nothing but guns to oppose to guns ; 
but they would naturally under such circumstances, place 
their men below, out of the reach of projectiles, and then 
attack with their rams or torpedoes. With the crews in 
safety, it was scarcely possible that unarmoured vessels, 
with under-water decks and all their machinery beneath, 
should suffer any disabling injury by being pierced in a few 
places by either shot or shell. But take the much more 
probable alternative of the armoured vessel being penetrable 
by the guns which would be used against her. In that 
case her enemies might elect to make the contest one of 
artillery. On their part, armour-piercing projectiles would 
be used which, on penetrating the thick sides of the iron- 
clad, would carry inboard a mass of broken material far 
larger in quantity than the fragments of the shells with 
which they would be assailed, and quite as destructive in 
effect. The ironclad would have to sustain the converging 
fire of three ships, each carrying the same armament as 
her own, and her swift and nimble adversaries would steam 
round and round her, directing their fire on the most 
vulnerable points, and ever ready to seize a favourable 
moment to dash in and finish the contest by ramming. In 
either case, therefore, the ironclad would be over-matched 
by a combination of unarmoured vessels representing the 
same pecuniary value. Without entering into technical 
questions concerning fleet-fighting, it seemed reasonable to 
believe that the result would be the same if the number 
engaged on each side were proportionately multiplied. 
Inferiority of speed and of number would still give the 
| choice of position, and secure the advantage of converging 
fire, besides which the greater power of division and of 
concentration must always belong to the more numerous 
fleet. But if ironclads were not needed for the purpose of 
opposing ironclads, it was difficult to see for what purpose 
they were wanted at all. For every other kind of service, 
a nomerous fleet of smaller and swifter vessels unencum- 
bered with armour, would clearly be preferable. To pro- 
tect our commerce, to guard our extensive seaboard against 
| invading flotilllas, to lend naval assistance to our colonies 
in case of need, and generally to maintain our supremacy 
|at sea, we required a far more numerous navy than we 
| possessed or could afford to possess unless we vastly reduced 
our expenditure on individual ships, and to do this we must 
dispense with armour. It might, perhaps, be rash entirely 
to abandon armour so long as other nations continued to 
use it, because nothing but the experience of an actual 
war wotfld remove all question as to its posssible utility ; 
but considering the indisputable value of a numerous fleet 
of swift and powerfully-armed ships, built with a view of 








a the maximum amount of unarmoured defence, 


and considering that such vessels, unlike armour-clads, 
could never grow much ont of date, it did seem to be 
expedient that the chief expenditure of this country should 
be upon ships of that description. Lightness should be the 
special aim inthe construction of such vessels. Steel plates 
should be used for the hulls, and guns and engines should 
be of the least possible weight consistent with the necessary 
power. Every ton of weight saved would enable higher 
speed to be attained, and there was probably no quality in 
a fighting ship which would so much develop in importance 
as that of swiftness. Messrs. Thornycroft has led the way 
in showing what extraordinary speed could be realised in 
diminutive vessels, by reducing to the utmost the weight 





armour. Methods of avoiding or lessening these dangers, 
otherwise than by the use of armour, had been little 





of every part of the structure and its contents ; and 
although we could not expect to attain proportionate speed 
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by the same method in ocean-going ships of war, yet there 
could be no question that we might have far swifter ships 
than at present if lightness were made the principal 
object, instead of the prevalent practice of loading ships 
with cumbrous armour, in the vain hope of rendering them 
invulnerable. Light unarmoured ships, designed by Mr. 
George Rendel, had lately been built in this country for 
foreign powers, which, with a displacement of only 1300 
tons, had attained a speed of 16 knots an hour. They 
carried coal for steaming 4000 miles, and had already 
actually steamed 3500 miles without replenishing. rnd 
were each armed with two 10-in. new-type guns, which 
had nearly an all-round fire, and were capable of 
piercing 18 in. of iron armour ; and with four _40- 
pounders on the broadsides. It was a very serious 
question what could be done in the event of a number 
of such vessels as these being let loose upon our com- 
merce. At present there was not a single ship 
in the British navy carrying an armament competent to 
engage them, that could overtake them in pursuit, or 
evade their attack when prudence dictated a retreat. Con- 
fidence was often expressed in our mercantile marine 
being capable of furnishing, on an emergency, a supply of 
vessels fit to be converted into cruisers; but where were 
there to be found amongst trading or passenger steamers, 
vessels possessing a speed of 16 knots, with engines and 
boilers below water-level, and having an under-water deck 
to save them from sinking when penetrated by projectiles 
at or below the water-line? From his own experience he 
knew how difficult it was to adapt mercantile vessels to the 
purposes of war, and how unsatisfactory they were when 
the best had been made of them. It was alarming to think 
how unprepared we were to repress the ravages which 
even a small number of swift marauding vessels, properly 
constructed and armed for their purpose, could inflict 
upon the enormous property we had at all times afloat, and 
how little we could hope to clear the sea of such destructive 
enemies, by cruisers improvised out of ready-made steamers 
destitute of all the conditions necessary to render them 
efficient for such a service. It must ever be borne in mind 
that it was not merely the loss of property and interruption 
of trade that we had to fear, but also the interception of 
food supplies ; and that the more our population increased 
and our agriculture declined, the more terribly effective for 
reducing us to submission, would be the stoppage of those 
supplies. 

The President then adverted to harbour defence. He 
pointed out that many of our ironclad forts had already 
outlived the stage of artillery progress for which they were 
adapted. He expressed his opinion as to the best method of 
rendering large guns effective in shore batteries. He dwelt 
upon the value of gunboats, considered as floating gun- 
carriages, and used in combination with torpedo craft and 
submarine mines; all of which, he suggested, might be 
committed to the management of trained naval and engineer 
volunteers resident on the spot. 

He said it would bea grand development of the volunteer 
movement, of which this country was so justly proud, if it 
were thus to be extended to harbour defence ; and he was 
informed that, so far as the use of submerged torpedoes 
was concerned, a project of intrusting their employment to 
a corps of volunteer Engineers was already under con- 
sideration. ‘The superior education and intelligence of the 
class from which our volunteers were mostly supplied 
would especially fit them for the discharge of duties involv- 
ing skill and discretion, such as would be required in the 
handling of electrical apparatus, and we might be sure that, 
wherever dash was needed in the use of torpedo boats, there 
would be no lack of that quality amongst volunteers in the 
hour of trial. ; 

On the subject of artillery, he described the progress of 
gun manufacture since the’ introduction of rifled ordnance, 

rior to which a gun was simply a tube of cast iron or 
se closed at one end. He also discussed the question, 
what, under the present conditions and prospects of steel 
mannfacture, should be our- practice as to the use of that 
material for artillery purposes. He was then led to speak 
of a system of construction which had not passed through 
the experimental stage, but which, from the results it had 
already given, promised to attain a wide application. He 
referred to that system in which the coils surrounding the 
central tube consisted of steel wire, or ribbons of steel, 
wound spirally upon the tube. To those who objected to 
welded coil tubes on the ground of supposed deficiency of 
longitudinal strength, this mode of construction must 
appear especially faulty, inasmuch as lateral adhesion, 
instead of being, as contended, merely deficient, was 
altogether absent; while to those who advocated the 
present coil system, this variety must commend itself as 
affording the greatest possible amount of circumferential 
strength that could be realised from the material employed. 
Steel in the form of wire, er drawn ribbon, possessed far 
greater tenacity, and also greater toughness, than in any 
other condition,and in applying it to guns there was perfect 
command of the tension with which each layer was laid 
on. He then alluded to the labour of those who 
bad worked in this direction, and referred to a 6-in. 
breechloading gun of this construction made at Elswick, 
andtried in the beginning of 1880. He stated that the 
charges used with it were large beyond precedent, and the 
energies developed proportionately high. Being satisfied 
with the results obtained with this gun, a second one of 
larger dimensions had been commenced, and was now 
finished. Its calibre was 26 centimetres or about 10} in. Its 
length was 29 calibres, and its weight was 21 tons. In the 
previous gun he depended for end strength upon the thick- 
ness of barrel only; but in the new one, layers of longi- 
tudinal ribbons were interposed between the coils, in the 
proportion of one longitudinal layer to four circular layers. 
The longitudinals were secured to the trunnion ring at one 
end and to a breech-ring at the other, and were in them- 
selves calculated as sufticient to resist the end strain on 
the breech, independently of the strength afforded by the 








tube. The whole was encased in hoops shrunk upon the 
exterior of the coil, for the treble purpose of protection 
from injury, of preventing slipping in the event of the failure 
of an external strand, and of adding to the strength of the 
gun. This gun had already been tried, and had given 
results which, in relation to its weight, were unexampled 
except by its 6 in. predecessor. Various attempts had 
also been made abroad to reduce this system to practice, 
and it was understood that the French were at present 
engaged in making gerne guns upon the same 
general principle. With regard to the ribbon form of 
section, he preferred it to a square section of equal area, 
as being more favourable for bending over a cylinder, but 
any rectangular form was better than round wire, on 
account of the flat bedding surfaces it afforded. 

He then discussed the subject of breech-loading and 
muzzle-loading, and the various; sorms of rifling. He also 
described the many changes that had been found necessary 
in the form and manufacture of powder for heavy 
ordnance, and the difficulties which still remained to be 
overcome. 

As to the mounting of guns in forts and ships, he 
remarked that the difficulties of the problem were much 
greater than was commonly supposed. It was certain 
that machinery could be no eat be dispensed with for 
working the guns, and that engine power must be used to 
economise labour and avoid exposure of the men. In the 
days of cast-iron smooth bores, the heaviest naval gun 
weighed 95 ewt., and it was deemed impracticable to exceed 
that limit in a ship. At the present time, the heaviest 
naval gun in the British service was 80 tons, and guns of 
100 tons were carried in Italian ships. Instead of pro- 
jectiles weighing as a maximum 94]b., and charges of 
16 lb., we had now to handle projectiles of 1500 lb. and 
charges of 450 lb. ; and to keep pace with foreign navies 
those limits of weight must be greatly exceeded. Even if 
it were possible to deal with guns and ammunition of such 
weights by manual labour, the multitude of men required 
for the purpose would be greater than could find standing 
room at the guns. Up toa certain point hand power might 
be so aided by machinery as to enable larger guns to be 
worked by men than was formerly deemed possible ; but 
the mechanism required to render hand labour available 
was quite as liable to be disabled by an enemy’s fire as that 
which would be applied in connexion with engine power. 
There was therefore no reason in this respect for employing 
a numerous gun crew in preference to inanimate power. 
Automatic methods of running out the gun, by which the 
gun was lifted in recoiling by slides or radius bars and 
recovered its position by gravitation, might in many cases 
be advantageously used to save labour, but ina ship the 
varying inclination of the deck interfered with uniformity 
of action. The upward motion of the gun also involved 
the objection of a higher port, and it added greatly to the 
downward shock, which became very severe on the deck 
where the guns were large and were fired at considerable 
elevation with such heavy charges as were now usual. 
Steam power, acting through the medium of hydraulic 
pressure, was already largely applied in recent ships for 
effecting all the operations of working the guns, and where 
such power was used there was nothing to gain by auto- 
matic action for returning the gun into firing position. 
In considering these various mechanical arrangements now 
applicable to naval warfare, we perceived the growth of 
the engineering element in our ships of war, and the im- 
portance of mechanical, as well as nautical, acquirements 
on the part of the officers, as also, ina less degree, on that of 
the men. Breechloading guns, carriages fitted with all 
modern appliances, shot and powder lifts, mechanical 
rammers and torpedo apparatus, all combined with steam 
or hydraulic machinery, or with both, constituted mecha- 
nisms requiring to be supervised by officers qualified as 
engineers, and to be handled by men trained in the use of 
machinery. 

Before drawing to a conclusion he would advert to a 
subject of grave national importance. Our Navy was at 
present armed with guns which could not be expected to 
contend successfully with the best modern guns that could 
be used against them. Happily, most of the older ships of 
foreign powers were in the same predicament; but all 
their new vessels, and some of their older ones, were being 
armed with artillery which, weight for weight, was far 
superior in power to that of our Navy. Our service guns 
had simply been overtaken in that rapid progress of artillery 
which had been going on for the last eight or ten years ; 
and it might be doubted whether any partial remodelling 
during that period would have averted the present need of 
re-armament ; while it would certainly have involved great 
sacrifice and confusion of ammunition and stores. But a 
new departure could not longer be delayed. An irresistible 
demand had arisen for breechloading guns, and it was 
imperative to combine, with the introduction of that 
system, such other modifications of construction as would 
realise the increase of power which we now knew to be 
attainable. 

It might, however, be asked, What better prospects of 
finality there was now than we had ten years ago? As to 
absolute finality, it would probably never be reached, but 
the country might take some comfort in the reflection that 
every stage of progress narrowed the field for further 
development. There was already no substantial room for 
improvement in the accuracy of guns; and as to power, 
we were nearly approaching the limit at which severity of 
recoil and extravagant length of gun would prohibit further 
advance. We might go on building larger guns almost 
without limit, though he doubted the policy of so doing, 
but mere increase of size did not revolutionise system. 
There seemed, therefore, to be more hope of permanency 
now than at any former period ; but whether this were so 
or not, we could not, with danger, remain passive. 

What, then, should our Government do in regard to the 
great work of re-arming the fleet? He took it for granted 
that all new ships would be armed with the best guns that 


could now be made, and that the more important of the 
older vessels would speedily receive the same advantage ; 
but beyond this, so long as experience of novelties was 
deficient, it was a case for cautious procedure. In the 
mean time, no expense should be spared in judicious 
experiments, seeing that the expense of experiments was 
trifling in comparison with that of mistakes. Above all, 
the Government should pursue such a course as would bring 
into full play the abundant engineering resources of this 
highly mechanical country, for increasing the efficacy of 
our national defences. 








COOPER’S HILL COLLEGE. 
To THE EDITOR oF ENGINEERING. 

S1r,—I have eg seen an article in your paper pub- 
lished on the 11th of November last, regarding the civil 
engineers who have entered the Indian Public Works 
Department from Cooper’s Hill. It is admitted that these 
gentlemen have received a good education, and are gene- 
rally able and industrious, in fact you credit them with a 
great many qualities which any public servant might be 
well satisfied to possess ; but you make what you appear 
to consider a fatal objection to the men and to the system 
under which they are serving, that they are wanting in 
practical experience, or that they are not as you put it 
‘* practical men.’’ You quote in support of your opinion 
an extract from a minute by Sir A. Clarke, late Public 
Works member of the Governor-General’s Council, which 
you consider bears out your contention, and in which it is 
stated that the Cooper’s Hill men when they arrive in India 
are deficient in practical experience, in which respect at any 
rate, it is added, the so-called ‘‘ Stanley Engineers” ap- 
pointed under the old system by direct examination had 
the advantage. 

Sir A. Clarke’s minute was written in 1878, and as the 
first batch of Cooper’s Hill men had arrived in India only 
in 1874, and were at that time occupying quite subordinate 
positions in the service, it was surely premature to pro- 
nounce so soon an opinion on the merits of the men or the 
system, or to compare them with others who were their 
seniors by tenor fifteen years. As well complain that a 
house is not water-tight before the roof is put on, as allege 
that any body of men have proved a failure or otherwise 
when in fact they have had no opportunity of being tested. 
But as regards the statement that the ‘‘ Stanley Engineers”’ 

ssessed the advantage of superior practical training, 
orem they entered the service, Sir A. Clarke was misin- 
formed as to the facts. Some of them may have had some 
practical training, but a large proportion of them had had 
none whatever. The conditions of admission to the Indian 
Public Works Department in those days were the passing 
a very elementary examination, and they having served for 
one year as pupil to anengineer. But as it was not speci- 
fied what sort of an engineer they were to serve under, 
or what amount of practical training they were required 
to undergo during that year, and as any one who chooses to 
do so may dub himself a civil engineer and take pupils, 
practically the preparation of a large proportion of these 
young engineers had fallen into the hands of a few “‘ cram- 
mers,” who lived in London ; who had no professional prac- 
tice to speak of, and who worked up their pupils to pass 
the needful examination in mathematics A the elements 
of surveying. The so-called pupilage, in fact, instead of 
being pupilage under an engineer as was intended, had in 
many cases degenerated into pupilage under a tutor. As 
a means for selecting engineers, trained or untrained, the 
examination and the test were a mere sham. Many of 
these gentlemen appointed in this way, have no doubt turned 
out skilful engineers and valuable Government servants, 
but with few exceptions their practical experience has been 
gained since they entered the service, and have been 
employed in India on Government engineering works. The 
Cooper’s Hill men on the other hand do undergo a real 
course of practical training ; after they pass out of the 
college, they are placed as pupils by the Government under 
civil engineers in large practice or in workshops of repute, 
so that although the training is short, it is good as far as 
it goes. In this respect then, of practical training, they 
have a decided advantage over the majority of the ‘‘ Stan- 
ley Engineers.’’ But after all, this is not the point on which 
stress need be laid. Cooper’s Hill does not profess to turn 
out practical engineers; what it does profess to do is to 
educate young men of ability, and prepare them for becom- 
ing engineers. And the point you raise is really the much 
larger one, whether in the engineering profession, as in any 
other, technical education should not precede practical 
training. In all the other scientific professions this contro- 
versy, if such it can be called, has long ago been laid to 
rest. Time was when the proper preparation for the 
medical profession was deemed to be purely practical train 
ing. A boy was taken from sckool at an age when now-a- 
days boys have hardly entered the public schools, and 
apprenticed toa medical practitioner, to gain a practical 
knowledge of his basiness, by watching what his master 
did and said. After four or five years spent in this way, 
making up his master’s prescriptions, and picking up such 
scraps of knowledge as he could, he went to London and 
walked the hospitals for a year or two, to get a smattering 
of anatomy and chemistry, and finally after passing a very 
ron f examination, he was launched in the world as a quali- 
fied medical practitioner. And certainly if he was not a 
‘* practical man,”’ he was nothing else. But this barbarous 
method of preparation has long since given way to a more 
rational method. The medical practitioner now-a-days is 
educated first and trained in practical work afterwards. 
So too with the Army. In old times a youngster was 
gazetted to a regiment and became a “practical man’’ 
from the outset, that is to say, he learnt his driil 
and nothing more; he began practising at once what 
he was going to practise all his life. But now a 
certain amount of preparatory education is deemed 
necessary even for the army, and it is thought that a man 
who is going to spend all his life in practical work may well 
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devote a small part of his early days to studying in a 
scientific way the principles which underlie the business 
of his profession. This sort of reform has still to be carried 
out in the engineering profession in England, although the 
necessity for it has long been recognised on the Continent. 
The question at issue is obviously, not which method will 
supply the most useful men at the outset, but which will 
furnish the most useful men in the long run. A man enters 
the Indian Public Works Department expecting to pass 
thirty or thirty-five years of his life in it. Engineering in 
India is essentially a more practical business than it is in 
England, for the reason that the subdivision of labour 
between the engineer and the contractor has yet to be 
accomplished, and the engineer in India bas all his life to be 
engaged in work which will tend ina large degree to give 
him practical experience. He will have to be his own brick- 
maker and stonemason, his own surveyor, his own designer, 
his own erector, while the multifarious nature of his oceu- 
tions and his continuous service will leave him but little 
eisure for scientific study. The danger in India, indeed, 
is that men will be too practical in the popular sense of the 
term, and that in respect of scientific engineering they will 
lag behind their brethren in Europe. And this being so, 
can it be seriously argued that out of the thirty or thirty- 
five years’ professional life which a man has before him, 
three years is too longa time to give to preparatory scientific 
training, especially when it is considered that of the three 
years’ college course at Cooper’s Hill a large part of the 
time is given to such essentially practical subjects as draw- 
ing and surveying, which must be learnt at some time or 
other? Deduct these, and the time given to purely theo- 
retical subjects is reduced fully one-half. Does that deserve 
to be called a scientific profession at all for which eighteen 
months’ preparatory education is excessive? Of course if it 
be held that no education at all is required for the engi- 
neers ; that engineering is to be regarded as a trade, and 
not a profession, then there is no room left for argument ; 
but among those who hold that engineering is a scientific 
profession and needs a scientific training at some time or 
other, then there can be hardly but one reply. 

As I remarked above, Sir Andrew Clarke’s opinion on 
the Cooper’s Hill men was delivered too soon, and moreover 
the reports on the young engineers on which it was based 
were made by men who had entered the service in a different 
way, and on whom the establishment of Cooper’s Hill was 
toa certain extent a reflection. I am old enough to re- 
member the earlier reports on the Indian civilians appointed 
by competition ; these reports were not favourable, but 
then they weredrawn up by the older civil servants who 
had entered the service in the good old time of undiluted 
patronage, and it was the man who painted the sign- board 
and not the lion. And I should say that it is even now too 
soon to express a final opinion on the merits or otherwise 
of the Cooper’s Hill men, based upon what they have done 
themselves. They are still the juniors in the service, and 
have not had time to rise to the higher and more respon- 
sible posts init. But now thereare nearly 300 of them in 
India, employed in all sorts of ways, on railway construc- 
tion, on rnnning lines, in the traffic department, on the 
construction and maintenance of irrigation works, and in 
the other multifarious works carried out by the Indian 
Government. And I can assert that the opinions of the 
senior engineers under whom they are serving, civil and 
military, are everywhere highly favourable to them. But 
indeed’ I do not see how any other result could be looked 
for by any rational person. A body of young men are 
chosen in the first instance by asevere competitive exami- 
nation ; are then brought together for their subsequent 
education in an institution which has a numerous and very 
competent staff, containing some men of the highest pro- 
fessional attainments, and which offers advantages for 
educating engineers such as hitherto could not be obtained 
in England, but were to be found only at the great engi- 
neering schools of the Continent. Then, after a_well- 
directed course of study, and being finally subjected to a 
very rigorous test, they are sent out into a public service, 
in which the standard of industry and public spirit are 
already high, where the opportunities for obtaining pro- 
fessional experience are unusually great and varied, and 
where their subsequent advancement will be due to their 
own exertions. I do not see how a body of men under these 
circumstances can possibly prove a failure. The defect of 
the Indian engineer service in former years has been, not 
the want of practical experience among:t its members, 
civil or military, but defective preparatory scientific educa- 
tion. Neither the civil or military engineers had been 
sufficiently well educated in the scientific part of their 
profession. This defect Cooper’s Hill goes some way to 
supply. The Cooper’s Hill men will, | am satisfied, dis- 
play all that energy, devotion to duty, and public spirit 
which have long been the honourable characteristics of the 
Indian service, while they bring with them the additional 
qualification of » much better education than their pre- 
decessors had recvived. 

I am, Sir, your obedient servant, 

Caleutta, Dec. 12, 1881. G. CHESNEY. 


THE INDIAN PUBLIC WORKS DEPART- 
MENT. 
To THE EDITOR OF ENGINEERING. 

S1r,—The Indian Daily News, a paper to which we civil 
engineers of the Public Works Department have heretofore 
been indebted for timely warning of schemes, devised by 
Royal Fngineers at head-quarters to remodel us, has given 
publicity this week in an editorial article to the latest efforts 
of these milit ary gentlemen to improve their civil brethren 
off the face of the earth. There seems to be no doubt that 
the Daily News is correctly informed, and although, with 
their usual confidence in their powers of curing the ills of 
others, the officers engaged—all Royal Engineers—have 
finished their task to their own satisiaction, without con- 
sulting one solitary member of the large class whose woes 
they profess to alleviate, yet since the completion of the 











scheme sundry items have become generally known, and 
are recognised as characteristic specimens of the whole. 

I write with some diffidence, as I am well aware, from 
sundry articles which have appeared in your columrs, that 
yon estimate the young engineers from Cooper's Hill College, 
of whom I am one, at a low rate; but inasmuch as men of 
my standing form g body in the department, considerable 
from numbers, if not from the individual weight of its 
members, I think it right that an opinion from one of us 
should be placed on record at a time when alterations so 
great as these are in contemplation, lest our silence should 
be taken to convey assent and satisfaction. 

In the first place, it must be distinctly stated, that we in 
no way grumble at our initial pay. That, as you have 
pointed out, is liberal, and I have never heard any one 
express discontent about it. What concerns us is the rate 
of promotion to higher grades, as we advance in service, 
and each proposed change must be tested by its probable 
effect in accelerating or retarding this rate. How far it 
will be affected by the scheme now submitted to the con- 
sideration of the Secretary of State, you will be able to 
judge from the following paragraphs. 

I. It is proposed to deduct Fifty Rupees monthly from 
our Salaries, to add thereto the same Amount, and to 
return the whole with Interest at 4 per Cent., when we 
retire from Government Service.—At first sight this seems 
a liberal concession enough ; after thirty years’ service, a 
sum of 36,000 rupees, of which half is bonus, plus interest, 
is no inconsiderable sum to receive in addition to pension 
on retirement; but put to the one test, viz., its effect in 
accelerating promotion, it at once shows its uselessness. 
Is it likely that any man will retire before he is compelled, 
when Government will kindly relieve him in respect of a 
large portion of his savings, of all fear of bad investments 
and rotten banks, and not only that, bu* in addition will 
continue to pay him liberally by salary and bonus for block- 
ing the way of younger and more active men? Will he 
not rather be encouraged to hang on till he can cling no 
longer ? 

Il. Pensions are to be altered as follows: Retirement 
on Medical Certificate after Twenty-five Years’ Service.— 
Present pension 4000 rupees or 5000 rupees per annum, 
probably the latter, proposed scheme 4000 rupees only! 
Verily, here is an improvement that discloses itself so fully 
as it stands in black and white, that comment could not 
improve it, and I offer none. 

Voluntary Retirement.—Present pension after twenty- 
five years, nil; after thirty years, 5000 rupees ; proposed 
scheme after twenty-five years, 4000 rupees; after thirty 
years, 6000 rupees. In this, I admit without cavil, one 
improvement in the distinct recognition of voluntary retire- 
ment in twenty-five years; but again we find, by the 
application of the one test, that the improvement is only 
nominal. When a retiring income can be increased 50 per 
cent. by a service of five years, of which at least one, and 
not improbably two, may be spent at home, he would 
indeed be self-sacrificing to a degree useless to expect, who 
would retire at the earlier date. Every engineer of long 
service whom [ have consulted, expresses his determination 
if the new proposals become law to try to hang on to the 
later period. That any one would live to attain the higher 
pension, is of course, in the last degree, improbable. No 
one yet has struggled against the hardships of Indian engi- 
neering for thirty years, and I doubt if any one ever will. 
In this matter, however, since I wish above all things to be 
fair, and to give both sides a hearing, I feel bound to give 
currency to a rumour, that one man dii accomplish the 
task, and has, from the date of his arrival at home, been 
an inmate of Colney Hatch, but I think there can be little 
doubt that this story is apocryphal, and is merely intended 
to show what great perseverance can accomplish. 

Now, after all, what do we want? Two things only; 
pension founded ona limit of twenty-five years’ service, 
and paid in sterling, not rupees. We require an aboli- 
tion of the ruling, that, while it is recognised that a 
covenanted civil servant has served the State well, who has 

assed a comparatively comfortable and well-paid life in 

ndia for twenty-five years, the engineer can see him depart 
toa better land, but must himself serve in bondage yet 
another five years, to get a pension not half the amount of 
the civilian’s. Lord Hartington is believed to be a well- 
meaning man, and it is only the impossibility of pene- 
trating the fossilising influence of his council that prevents 
his entering into our feelings. I submit we are not unrea- 
sonable in asking for a pension of 5001. or 6001., not rupees, 
after twenty-five years’ service, not thirty. I will gua- 
rantee that if he grants this, thereby recognising that we 
are not less affected by the Indian climate than civilians of 
the covenanted service, that he hears no more of the 
chronic discontent now rife in the department. 

With respect to the proposed increase in pension after 
thirty years from 5000 rupees to 6000 rupees, | would point 
out that we are not deeply affected by this liberality. The 
former pension, when first given, was far superior to the 
latter with the rupee in its present condition, and the 
donors can boast little of the excess of their generosity 
over that of a preceding reign. Why not give us sterling 
at once? The medical service fought for itand got it; we 
do not fight, but plead, and not the slightest notice is taken 
of our pleadings. Are we to infer from this that we must 
fight for what we want, and wring it from a reluctant 
hand? Surely Lord Hartington cannot wish us to deduce 
such a lesson? 

I must apologise for the inordinate length to which this 
letter has run, and point out in conclusion that no mention 
is made, in the proposed rules, of the engineers under less 
favourable leave and pension rules. Government evidently 
counts on the majority to ignore the complaints of the 
ill-treated few, but we certainly will not}doso, and nothing 
that does not include them will satisfy us. 

I am, Sir, faithfully yours, 
AN ENGINEER FROM CoOPERr’s HILL. 

December 18, 1881. 





THE WEIGHT OF PORTLAND CEMENT. 
To THE EpiToR OF ENGINEERING. 

S1r,—Your article on the above subject in your issue of 
the 30th December last, calls, I think, for some slight 
observation from myself, as you there stated that the 
remarks on this point which I made in’ the discussion of 
Mr. Grant’s paper at the Institution of Civil Engineers in 
May, 1880, ‘are difficult of reconciliation with established 
facts,’ and you then quoted what I said, viz., that, ‘‘a 
heavy specific gravity and a heavy weight per bushel wonld 
indicate a finely ground cement, whereas a light specific 
gravity, and a heavy weight per bushel, was almost sure to 
be a coarse one,’’ and seemingly to prove my error you say 
‘that the fine particles of cement have a specific gravity 
slightly less than the coarse ;’’ that such is the case is 
undoubtedly true, but I fail to see bow it proves my error. 
The specific gravity of a material will be the same if it is in 
foot cubes or if it is ground to an inpalpable powder, and 
hence the specific gravity of a cement whether coarse or 
fine, so long as it is all taken together and not sifted, will 
define the position it should occupy in regard to weight ; 
then, as the weight per bushel will diminish with the fine- 
ness to which it is ground, it is evident that as the specific 
gravity is constant, and the weight per bushel varying, the 
two together will give an index of the fineness or coarse- 
ness of the cement. Assume a'case ; a sample of cement hasa 
specific gravity of say 3.00, and weighs per bushel say 112 ]b., 
now if we grind the cement finer, not sift it, its specific 
gravity will still be 3.00, but its weight per bushel will be 
less than 112 1b. 

So that I think my statement is correct ; whether it is of 
any value or not is another matter. I should not like to 
discard the weight test, although carried out as it some- 
times is, it is worse than useless ; it comes to the old thing, 
applicable not only to the weighing but to the entire test of 
a sample, that until there is a recognised mode of procedure 
laid down either by law or custom for carrying out a 
test, the result obtained by different experiments will be of 
little use to any one but themselves, except as generalisa- 
tions. As you justly remark, and as | believe we all have 
at some time of our lives, the consideration of weight, except 
in conjanction with fineness, is of no value at all. In my 
little book, ‘‘ Portland Cement for Users,’’ which you were 
good enough to notice a few weeks back, I treated this part 
of the subject as fully as was possible in what is merely 
a text-book, and there are therefore many reasons not 
mentioned therein, why a weight test should be adopted, 
and as your article is professedly giving the ‘‘ for and 
against,’’ in order to enable users to jadge for themselves, 
I may perhaps be permitted to say something on the 
subject. 

The strength of a cement, and its carrying capacity for 
sand, are of course the true tests, as they give the actual 
value of the sample, but unfortunately they take time, 
seven days at least, preferably twenty-eight or more, and 
it is therefore desirable to have as many as possible of what 
may be called problematical tests, so that the value of the 
sample may be determined approximately in a few hours, 
and to do away with the weight test would be to do away 
with one out of the few within our reach, for we have only 
five of these problematical or tentative tests, viz., the 
weight per bushel, specific gravity, fineness, time taken 
to set, and one which I believe is seldom carried out except 
in my own laboratory, viz., the increase of temperature 
during setting; and by means of these, it is possible to 
arrive at a very fairly accurate estimation of what the 
strength of a sample will be at seven, and even at twenty- 
eight days. The specific gravity being ascertained, the 
weight per bushel, and the fineness through three sieves 
(Nos. 25, 50, and 70) check it, and the class of cement so 
far ascertained, we may form a judgment as to whether we 
have a slow or quick setting cement to deal with, our pats 
then again, by the time they take to set, check our 
previously formed opinion, and the increase in temperature 
during setting will finally determine the cause of any excess 
or peculiarity which we may have noted in the previous 
experiments, the whole forming a complete problematical 
test, the omission of any one of its parts being the destruc- 
tion of its value as a whole. 

Your statement that the ‘‘ relation between weight and 
strength is extremely indefinite” is true only when taken 
independently of its surroundings. The weight of a cement 
—and weight in this case may be supposed to represent a 
standard weight with a standard fineness, or the specific 
gravity—will vary, firstly, with the nature and purity or 
otherwise of the raw materials; secondly, with the pro- 
portion of their amalgamation, i.e., the composition of the 
cement ; and thirdly, assuming their amalgamation to be 
perfect, with the degree of calcination to which they are 
subjected ; thus as no two manufacturers of cement can 
have exactly the same raw materials to deal with, or carry 
out their manufacture in an exactly similar way, it is 
evident that the weight as compared to the strength must 
vary at each manufactory, and it is in this that the diffi- 
culty lies of determining the value of cement from the 
problematical tests only, and which renders all amateur 
tests absolutely valueless. I cannot myself see that the 
particular abstracts which you have made from Mr. Grant’s 
tables in support of the statement, in any way prove it, 
for you have left out all details of the cements, and it is 
quite possible that that which weighed 125 lb. was simply 
dirt, and that weighing 107 lb. was good cement. Mr. 
Grant's tables in their entirety are most valuable, but the 
abstract you have made is rather misleading, besides which 
I never yet understood that the beavier the cement the 
greater of necessity was the strength ; a heavy cement may 
be worthless and so maya light one, the proof is in the 
result, but in practice it is not possible to wait until that 
result is absolutely determined, and so the result must be 
problematically determined by making such experiments as 
are easily and quickly carried out, and which experience 
has taught bear a certain varying relation to each other 
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which accord with the particular peculiarities which the 
sample under consideration will develop, and the weight is 
one of these. ’ 

The same remark, viz., want of particulars of the 
cements, more particularly of their fineness, applies to the 
other table comparing weight and specific gravity, which 
you have extracted from Mr. Grant’s paper. j 

I quite agree with youthat many, one may,I think, say 
most, of the specifications for the delivery of cement are 
‘« nseless and misleading,”’ in fact, that too little regard is 
paid to the quality of a material that has the power of 
either making or destroying the structure, and the sooner 
users begin to look up the subject and are assisted by 
articles in your journal, which enable each item to be con- 
sidered separately, the sooner will that time arrive when 
we shall never hear of such a thing as bad cement, and 
there will exist a species of armed peace between the user 
and manufacturer. 

I am, Sir, yours faithfully, 
Henry Fara. 

4, Great Queen-street, Westminster, January 10, 1881. 








CANONBURY RAILWAY ACCIDENT. 
To THE EDITOR OF ENGINEERING. 

S1r,—I notice in the Times of this morning an abstract 
of Colonel Yolland’s official report on the ubove accident, 
this abstract including the following quotation of the con- 
clusions arrived at by Colonel Yolland: ‘‘ In conclusion, I 
may state that I have received various suggestions that, 
bad the electrical and ont-of-door signals been interlocked 
with each other, and had it been impossible for the up 
starting signal worked from No. 1 signal-box to have been 
taken off without the consent of the signalman in the 
Canonbury Junction signal-box, these collisions would not 
have — But that is not so, for wherever the ‘ per- 
missive block’ system is introduced trains are frequently 
signalled forward by hand signals while the home signals 
still stand at ‘danger.’ Permissive block working should 
not be allowed on any lines where the traffic is heavy, and 
with very short intervals of time between the trains.” 

To my mind Colonel Yolland appears to come to a wrong 
conclusion when he says that if the electrical and out-of- 
door signals had been interlocked with each other the colli- 
sions would still have happened. Yon will observe that he 

oes on to state that where the permissive block system is 
introduced trains are frequently signalled forward by hand 
signals, while the home signals still stand at ‘‘ danger,” 
but that is a widely different matter'to my mind to lower- 
ing the home or starting signal under the permissive block 
system. 

There can be no doubt, I think, that the permissive block 
system should upon no account be allowed—it virtually 
amounts to the abolition of the block system at a time when 
most likely it is wanted more than ever for the protection 
of the traffic, but in the case of the Canonbury accident it 
was clearly proved at the inquiry that the starting signal 
was lowered by Hovey for every train just in the usual 
way asif the line had been clear, and the hand signal he 
said he displayed was not seen by anybody. Now, if the 
starting signal had been kept at ‘‘ danger’ and the drivers 
had been specially warned to creep slowly ahead, in all 
probability the accidents would not have occurred, because 
the drivers would have known perfectly well that the sec- 
tion was not clear and they would have gone forward at a 
walking pace. In the paragraph in this morning’s Dail 
Telegraph, which differs from that in the Times, the fol- 
lowing remark appears : 

** But it would undoubtedly increase the chances of safe 
working in this tunnel if the up distant signal locked the 
advanced up starting signal worked from No. 1 signal box 
at ‘danger.’ ”’ 

I take it the meaning of this is, that the up starting 
signal worked by Hovey should be locked by the up 
distant signal worked by Hills, thereby admitting the 
necessity of giving Hills an_absolute control over the 
signals worked by Hovey, but how much better would 
it have been for the telegraph instruments in Hovey’s cabin 
worked by Hills to have interlocked Hovey’s up starting 
signal so that the latter could not be off without the former 
had been placed at ‘‘ line clear’’ by Hills. 

You will doubtless bave observed the finding of the 
coroner’s jury ; they appear to have clearly understood the 
cause of the accident, and you will note that they state that 
they think there should be an extended use of the electrical 
interlocking. Of course if hand signals are permitted at 
all, there will always be a great risk of misunderstandings, 
but it seems to me there is a very vast difference indeed 
between giving a hand signal and also lowering the.ordinary 
semaphore signal ; and giving a hand signal and keeping the 
ordinary semaphore signal at ‘“‘danger.’’ Drivers, of 
course, are looking out for the semaphore signals, which 
are on more or less high posts, and away from the signal 
cabins—consequently if they see the semaphores lowered 
they do not look out for anything else in the way of hand 
signals, and the result of the Canonbury inquiry proves 
this, because the drivers say they did not see the flag 
held out by Hovey, at the same time he very likely 
did hold it out, but the drivers’ and guards’ attention 
would be devoted more particularly to the semaphore 
signal ; on the otker hand, if the semaphore dena had 
been kept at “danger,” it is quite certain that the 
drivers would not have gone by it without a very distinct 
and imperative command from the signalman, and then 
clearly understanding the state of affa rs they would have 
gone forward quite prepared to meet an obstruction in the 
tunnel. In other words, at a walking pace. 

I have not yet seen the full text of Colonel Yolland’s 
report, which, perhaps, may somewhat qualify the ex- 
pression of opinion as it appears in the Times, but read- 
ing that alone, it certainly seems to me a most extra- 
ordinary and unlooked-for conclusion for the colonel to 


frequently strongly advocated the interlocking of the tele- 
graph instruments with the semaphore signals and points. 

You will also note that it is stated that Hovey was 
once upon a time fined for giving ‘‘line clear’’ without 
having first satisfied himself that a goods van which was 
being shunted was quite clear. Now, with a proper 
arrangement of interlocking between telegraph instruments 
and point and signal levers, such for instance as you illus- 
trated and described in your issue of December 23, it would 
have been impossible for him to have done anything of 
the kind, he could not have given “line clear’ until the 
goods van was shunted entirely clear and the points closed. 
I draw attention to this because it all points to the necessity 
for the adoption of an yy method of working the 
block system ; it certainly does seem, when you think of it, 
a monstrous idea that the safety of the public should 
depend upon one beat on the bell more or less: something 
a little more definite than that is wanted for the safe 


vorking of railways. 
Yours faithfully, 


London, January 10, 1882. 


M. E. 








THE PATENT OFFICE LIBRARY. 
To THE EpiToR OF ENGINEERING. 


failed to appreciate the nature of the clearance now being 
effec in the Patent Office Library. Your informant 
states that the books which have been removed ‘“‘ are 
chiefly old army and navy lists and similar works of no 
scientific value.’’ A short time ago I was desirous of 
looking at the Ladies’ Diary, but was informed by the 
attendant that it had been sent away. As you are doubtless 
aware the Ladies’ Diary is not a mere almanac, but con- 
tains many articles of great scientific value. For about 
thirty years it was edited by Beighton, one of the ear] 
improvers of the steam engine. Among the articles whic 
he contributed is one containing a Table showing the 
powers of engines of different sizes. This is the earliest 
Table of the kind. and is of great historical interest. In 
later years Sir William Herschel, Hutton, and other men of 
note contributed to the pages of the Ladies’ Diary, and 
from an antiquarian point of view it must be considered as 
very valuable. 

Only to-day I wished to consult the Acta Eruda- 
torium, which contains original memoirs by Papin, 
giving accounts of his early experiments with the steam 
engine, and I learned that it had been sent away. Lalso 
found that the file of the Times, a complete set of the 
Gentleman’s Magazine, which used to be in the library, and 
the Quarterly and Edinburgh Reviews had been got rid 
of. The importance of such serials to the student of the 
history of inventions, and to the more practical patentee in 
1 ree questions as to prior user, cannot be exagge- 
rated. 

I am not aware who is responsible for the changes which 
are taking place, but I conclude that the librarian is acting 
under instructions. Hitherto the library has contained an 
exceptionally valuable collection of serial literature which 
must have cost much time, and required very special know- 
ledge to collect. The importance of such a library in the 
centre of London to scientific writers, patentees, engineers, 
and would-be inventors is undeniable, and its maintenance 
should be jealously watched. If the wanton spoliation 
which is at present going on continues, I hope that the 
matter will form the subject of a question in the House of 
Commons when it reassembles, but | trust that the mere 
mention of the fact in your columns may bring about a 
change in the retrograde policy which is now being pursued. 

Your obedient servant, 

Lincoln’s-Inn, January 11, 1882. 


[ We willingly publish our corespondent’s letter, but we 
atthe same time assure him that our statement that the 
books now being withdrawn from the Patent Office Library 
are chiefly works of no scientific value is correct. Judging 
from his statements, however, there appear to be some 
exceptions to this rule, and we agree with him that the 
Acta Erudatorium should have been retained. As regards 
the other works he mentions, a difference of opinion may 
certainly be allowed to exist. We know the Ladies’ Diary, 
and we certainly do not attach to it the same scientific 
value as our correspondent, and we greatly doubt whether 
during the many years that the volumes have been 
at the Patent Office Library, they have ever been referred 
to by an interding patentee. e have more than once 
condemned the niggardly policy which prevents the proper 
development of the Patent Office Library, and we regard 
as nothing less than disgraceful, the fact that any limits 
of space available should necessitate a clearance of the 
accumulated works. But if the present policy is to be per- 
sisted in, and the library cramped for the want of room, 
the question then arises as to how the available space can 
be rendered most useful to the classes by whom the library 
is most extensively frequented. Regarded from this point 
of view—and from this pointJonly—the removal of certain 
works which are very seldom, if ever, referred to, to make 
room for works relating to the modern development of 
science and practice, is justifiable. We may add that a 
number of the volumes now being removed are poetical and 
dramatic works, and works relating to divinity, these 
being volumes which, however poe | in themselves, can 
scarcely be regarded as ever having been entitled to a 
place in such a library at all. It is evident, however, that 
any such clearance as is now being made is a work requir- 
ing great discrimination and extensive literary knowledge, 
and we trust that the Master of the Rolls, who is, we 
believe, responsible for the action, will take every care 
that such knowledge and discrimination are exercised. In 
conclusion, we trust that the volumes withdrawn from the 
Patent Office Library may not be dispersed by sale. If 
there are amongst them any which are not included in the 





arrive at—more particularly seeing that he has always and 


library of the British Museum, these should be presented 





S1r,—May I suggest that you bave to a certain extent | p 


to that library, while the others should be distributed 
amongst the chief free libraries, so that they may be still 
freely accessible to the public.—Eb. E. } 





FOREIGN AND COLONIAL NOTES. 

Water in South Australia.—Mr. T. D. Phillips, 
manager of Mr. J. H. Anga’s Wirrialpa Station, north of 
Blinman, has recently completed a very successful artesian 
boreonthisrun. After putting down several trial holes he 
was fortunate in striking an excellent supply of good fresh 
water, which rose — the pipes above the surface, and 
filled a long set of tronghs. The constant flow of water not 
only fills the troughs but runs for a considerable distance 
down the plain. 


Public Works in South Australia.—The South Austra- 
lian Government propose to expend 1,308,5451. on public 
works in its next financial year. Of this sum 763,7901. 
will be spent on railways, 23,0001. on jetties, 78,0001. on 
works, 184,790l. for hydraulic works, 41,6441. for drainage 
in the south-east, 72,3431. for the construction of main 
roads, 38,0001. for Northern Territory purposes, 39,6001. 
on telegraphs, 31,0001. in the erection of school houses, 
and 17,3451. the new Government offices. 


Mamnganesiferous Pig Iron—M. Alphonse Jaumain, of 
elgium, describes a process of making manganesiferous 
iron suitable for conversion by the Thomas-Gilchrist pro- 
cess. It consists in making and using in the blast furnace, 
cupola or other smelting furnace, a coke containing a 
quantity of the oxides of manganese or ores containing the 
metal. The manganesiferous ores are intimately mixed 
with the coal intended to be made into coke. If the coal 
and the ore are in small enough pieces they can be mixed 
in specified proportions before pulverising, or in the pul- 
veriser itself, or in the charging barrows. If the ore is in 
lumps it should be first pulverised, so as to have the 
quantity of manganese divided as equally as possible 
throughout the mass; the coal is then coked in intimate 
contact with the manganese. If it is desired to produce 
in the blast furnace a manganesiferous pig iron containing 
1 per cent. of manganese with a consumption of 1200 kilo- 
grammes of coke for the ton of pig (when obtaining a 
reduction of 90 per cent. of the total quantity of manga- 
nese) it is necessary to add to the coke 11 kilogrammes of 
manganese, or for each 1000 kilogrammes of coke 9} kilo- 
grammes of manganese, that is to say, if a rich manganesi- 
ferous ore (containing 50 per cent. of metallic manganese) 
is employed, he uses for each ton of coke 19} kilogrammes 
of said ore. When the coal yields 75 per cent. in the coke 
ovens he employs 14 kilogrammes, 6 grammes of the said ore. 
The coal should be of the best quality, so as to diminish, 
as far as possible, the production of coke ashes. It should 
be clean, and have great power of agglomeration. If it is 
desired to introduce the manganese into the pig iron 
while treating the same in the cupola, he melts the iron 
with manganesiferous coke. The consumption of coke in 
the cupola being 200 kilogrammes for the ton of pig, and 
it being desired to introduce 1 per cent. of manganese in 
the smelted metal, he uses a coke containing 3.55 per cent. 
of manganese. It is claimed that the process may be most 
advantageously employed in treating iron intended for 
subsequent conversion by the Thomas-Gilchrist process, 
being equally applicable whether the metal is run direct 
from the blast furnace or is remelted in the cupola. The 
manganese being calcined at the same time that the coal is 
coked it loses a considerable portion of its oxygen, and 
this is an advantage in its ultimate reduction. 


A War Locomotive.—A road locomotive for war purposes, 
constructed by Bolle, was recently tried in presence of 
Count Moltke and several other authorities. The machire 
drew five guns with their carriages completely equipped, 
the load amounting to 40 tons. The journey lasted about 
three hours and a half, with one halt. The locomotive itself 
weighed 28} tons, and it is capable of drawing 150 tons. 
The expense is akout 2s. yer hour. The velocity attained 
in the presence of Count Moltke was equal to that of a 
troop of infantry, but might be much increased. 


Pennsylvanian Coal.—The regate production of 
anthracite and bituminous coal in Pennsylvania to October 
15 this year amounted to 25,761,152 tons, showing an 
increase of 4,487,835 tons, as compared with the corres- 
ponding period of 1880. 


Underground Telegraphy in Philadelphia.—The system 
of underground telegraph connexions which has been 
adopted in Philadelphia is as follows : The trenches, which 
are dug in the middle of the street, are about 3 ft. 9in. in 
depth, the bottom and sides being lined with concrete. 
The tubes, 2in. in diameter, are placed in these trenches, 
five in a row, and four rows, one above the other. A com- 
pound of pitch and slag is then poured in, until the pipes 
are covered, after which the top is cemented with concrete. 
The trenches are finally filled with earth, which is lightly 
rammed down. Twenty tubes, it is said, will accommodate 
from 1000 to 1500 wires. Most of the work is done at night. 
It is reported that the underground telegraph lines are 
also being introduced in Chicago, and that three miles of 
wire have already been laid. 


Canadian Canals.—Mr. Rubridge, a Canadian Govern- 
ment engineer, will shortly inspect and make preparations 
for the commencement of work on the Murray Canal, for 
which a contract will be let this season. 


German Railways.—The increase in the length of com- 
pleted railway in Germany between 1870 and 1880 was just 
80 per cent., the total length of the lines in the empire 
being 20,625 miles on January 1, 1880, and 21,250 miles on 
January 1, 1881. It must be stated, however, that the 
German Government is now more intent on improving 
finvial communications. Immense works for connecting 
the Rhine, Elbe, and Weser, and the Elbe, Spree, and 





Oder, are about to be commenced. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | Nos. 
JANUARY 9, 1882. and 
In the Cases of Inventions communicated from Abroad 
Names, &c., of the Communicators are given in || Jan. 
Italics after the Applicants’ Names. is 


the 





Nos. 


and | 


Dates. 


poms 


Jan 


is. 


66 


od 
‘ 


68 
69 
70 | 


7 | 


NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





=r. Brown. 
aa _— s. 


J. Day, Stafford, 
Lake. 
A. G. Tottem and J. 

B. Gloag, London. 
J. Jeffs, Islington, 


Lake, Lefferts, 


Chaplin, 


G. Payne, Millwall. 


8. Baxter, Hornsey- 
lane. 

Boult, Biissing. 

J. W. Wood, Liver- 


pool, 

D. G. FitzGerald, C. 
H. W. Biggs, and 
W. W. Beaumont, 
London. 

Sir W. W. Hughes, 
Lon don 


irth. 
8. tT Hunt, London. 


J. K. Smythies, 
Hampstead. 
J. a Birming- 


am 
Lake. Rotary Shuttle 
Sewing Machine Co. 
P. Blair, Birkenhead. 
G. H. Kenworthy & 
J. Beard, Ashton- 
a - Lyne, and 


Newton Moor 
Dixon, Avenig. 


Lake. Behr, 

Touillon. Sertry 

E.G. Lakeman, Mod- 
bury. 

E. Moxon, Tunbridge 
Wells. 

H. F. Mills, London. 


Newton. Mechwart. 
W. Haughton, Lon- 


Clark. Choisy. 
=, = Steinbock, New 


J. Hopkinson, West- 


minste. 
Morgan, Reid, 
C. Weygang, London. 


A. A. Franklin, Lon- | 


Bu Bois. 


oc, 
Aberga- 


J. Wetton, 
venny. 


J. Perry, West Ken- | 


sington. 

Haddan. Lesquillons. 
Haddan, Rigaud. 
Haddan. Sprecher. 
Haddan. Berta. 

§. 8. Allin, London. 

J._ James and W. 
Wardrop, Lambeth 
5. B. Boulton, London. 


Jensen. Suwillot and 
David. 


Groth. 
Lake, 


G. Richards, 
chester. 
Henderson. Blum. 

J. B. Fenby, Sutton 
Coldfield, Warwick. 


Gilcher, 
E£iffel, 


Man- 


hitehead, 


Substitute for whalebone. 


| Dates, 


Apparatus for pushing ingots from || 
their moulds, (Complete specifica- || 


tion), 


Stitching machines, chiefly for boots || | 


and shoes. 


Preparing wire for securing corks || | 


in bottles. 


Imitation lace printing. 


oY and applying motive 
wer. 


Removing flocculent matter from 


nt acids used in the treatment 
P soluble fibre. (Complete specifi- 
cation), 
Process of manufacturing soap. 
Fittings for stowing anchors. 


Ball bearings. 
Artificial coffee. 


Secondary batteries. 


Firegrates. 


| Vessels for aerial navigation. 
ing ap-|| 


Glove fastezers. 

Street cleaning and sweep 
paratus. 

New flying engine. 


| “ Brougham hansoms.,” 


Sewing machines. 


Compound packing for stuffing- 
boxes. 

Apparatus for stripping cylinders, 
doffers, and rollers of carding | 


engines. 


Manufacture of colouring matters 
for dyeing and printing. 

Grape sugar. 

Manufacture of rings, 


| Stoves and furnaces. 


Barges and other similar vessels. 


&ec. 

Roller mills. 

Open fireplaces 
fittings for same. 

Portable candle cases. 

Machines for folding and hot- 
pressing neckties. 

Measuring and recording quantity 
of electricity, and apparatus 

therefor, 


| 


} 


| 


or grates, and | van. 9 


Locomotive engines for tramways || 


and railways. 


| Process for the manufacture of | 


artificial parchment, applicable 
to artificial leather and 
cloth. 

Lawn tennis, 


| Machines for mining coal. 


Chimney-pot. 
Distribution of electric energy. 


Apparatus for opening oysters. 
Tools for setting saws. 

Combing machines. 

Candles. 

Railway and other signals. 
Engines worked by fluid pressure. 


Toating timber with antiseptic 
aoa and compounds for that) 


> 


urpose. 
neeieins fabrics uninflammable. 


| Magneto and dynamo-electric ma- 


chines, 
Bridges. 


Glass surface testing plates and 
straight edges. 


| Hand stamps with calendar. 


E. H. T. Liveing. Lon- | 


dou, & 0. V. B 
Wing, Rutland. 
E. 8. Copeman, Down- 
ham Market, 
folk. 
Boult. 


Oys, 


Valentine 


Nor- | 


| 


| Automatic 


Optical apparatus for ae 
designs. 
Incandescent lamps. 


Seats of ships, &c., to render them 
available as life rafts. 


electric-printing regis- 
ters and return signals, &c. 


72! R. Kennedy, Glasgow. | Secondary or reversible electric bat- | 


teries. 


floor- 


| 
| 


| 
| 
| 
! 


| 
| 


} 105 


| Mixture for the cure of neuralgia, || 


a 
07 


108 
109 


113 


115 
116 


117 


118 
119 


120 


121 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


NAMES, &o. 
OF APPLIUAN?S. 


J. Vernon, Newton 
Stewart, Sootland. 
W. B. Tibbits, Clifton, 

Bristol. 


J. D. Carter and J. 
A. Baker, London. 


Johnson. Perret. 
H. Reid, London. 


T. A. Briggs, Provi- 
dence, R.I., U.S.A 

Pieper, Schmid. 

W. F. Jackson, Brad- 
ford, Yorks. 


J. I. Fordham, Lon- | 


don 
| J. %. Parlour, London. 


Lake. 


Howell, 


Ball, 
Williams. 


Lake 
Lake. 


J, Jones, Liverpool. 

J. W. Hackworth, Dar- 
lington. 

C. J. Fox, London. 

T. H. Drew, Walsall. 


P. Taylor, Manchester, 
F. Pim T. 


Sands, Harolds 
Cross, Dublin. 


Wernickenck, 


, Mackenzie, 
Glasgow. 


| 8. Collett, Willenhall 
C. 


J. Coxhead, London. 
W. Dawes, Leeds. 


| = D. Rucker, Lon- 


| Lake. 


Casse, 


on. 
Wolff. 


Engel 

Sykes and 0. G. 
Abbott, Hudders- 
field. 

oe = I. Jacobs, 


R. . ‘Hansell, Shef- | 
field. 


H. W. Hart, London. 


E. 


Lake. 
J. Ashworth, Roch- 
dal 


Laraway. 


Thompson. Costes 
Weldon. Schaffner & 
Helbig. 


Pieper. Walkhog’, 

J. Spencer and J. 
Consterdine, Man- 
chester, and N. G 


Kimberley, Hornsey. 


Haddan. Jager, 

H. Cryer, Ilkley. 

J. E. Rihant, New 
York, U.S.A. 

W. Birch, ‘Balford, 


E. M. Knight, Man- 
chester. 


N. Ager, London. 


Jones. 


Jensen. 
E. Wethered, 


Woolwich. 


| J. E. Liardet & T, Don- 


nithorne, London. 


| A. C. i Bromley- Stoves or firegrates. 
by- 


1.—Announced January 6. 





No. | 
1881 


4883 | Bauer 


| 
| 
5077 


5191 | 


No. 


Name. 


ABBREVIATED TITLES, &c, 


Horseshoes and means for attach- 
ing same. 

Applying and retarding motive 
aed applicable to actuation of 

rakes for vehicles. 

“Syphons” for cleansing points of 
and supplying ink to reservoir 
pens 








Domestic fireplaces or stoves. | 
| Moulding and forming cement, &c. “| 
for paving, &c. 
Machines for printing and making} 
labels, tags, &c. } 
Vehicle axles. (Complete specifica- } 
tion). 
Converting iron into steel by a 
Bessemer process. 
Materials for facilitating prepara- | 
| _ tion of whitewash and distemper. || 
Recording fixed amounts and por-| 
Ew or portions of a journey over 
hich a passenger may have 
travelled. | 
Reclamation of low or swampy land || i| 
adjacent to tidal water. | 
Dynamo electric machines | 
Generating and utilising electricity. | 
1] 








Steam generators. 
Valves and valve gear for marine| 
| _ and other engines. 
Machines for cutting tobacco. 
a yy for securing nuts on| 
bolts, & 
Back ehts for firearms, &c. 
Heddle frames of weaving looms, 


Pianofortes. 

| Rolling metal. 
| Manufacture of sugar. 
Electric lamps. 


| Lock and latch spindles, &c. 
Bolts or fasteners applicable 
carpenters’ benches, 
Tricycles, &c. 
Velocipedes, &c. 


to| 


Weighing machines for railway || 
vehicles, &c., and for ascertaining || 
| anes of wheels of locomotives, 


Writing pads. 
a ~ reading and arithmetic, 


mt Bottles for containing aerated | 
liquors, 
| Laminated steel springs, and con- 


| necting such springs to axle- 
| 
| 


c. 


| _ boxes, &c, 

| Omnibuses, tramcars, and other 
vehicles, partly applicable for 
checking the fares paid therein 


No. 
1881 


5447 


5449 
5451 
5453 
5455 
5457 
5ASY 
5461 
5467 
5469 


5471 


No. 


1881 
4276 


5392 | 
5404 | 
5406 | 


5408 
5410 
5414 
5416 

5420 


5422 


5424 


5452 | 


Name. 


No 


Name. 


No. 


Name. 





Hinks, 
Hooper, 
and Baker 

ke 
(Bertholon) 

Pitkin, 

Von Roden. 

Taylor. 

Howarth. 

Knight. 

Drysdale. 

Campbell and 
Swainston. 

Crossley and 
Holt. 

Loveday. 


Name. 


1881 | 
5473 
5475 
5477 


Sharpe. 
Scott. 
Lake (De la 
Roche), 
Lafargue. 
Fitz-Gerald, 
Griffin. 
Watson. 
Wirth 
(Lambrecht 


5479 
5481 
5483 
5A87 
5459 


Reddie 
(Decker). 

Helwig and 
Dewdney. 


5491 
5A 


and Hirdes)| 


1881 
5AVS 
5497 
5499 
5503 
5507 
5509 
5511 
5513 
5515 


55 


5505 | 


— 


Emery. 
Carus- Wilson 
Swan, 
Milne. 
Lake (Clark), 
Gardner 
(Grote), 
Darby. 
Hutton, 
Hodson. 
Taylor 
(Taylor), 


17 | Sothcott. 
5519 | 


Johnson 
(Henestrosa) 





No, Name. 


II,—Announced January 10, 


Name. 





Pieper 
(Knaudt), 
Spong 
Schuman. 
Willans, 
Krom- 
schréder. 
Sumner 
Schenson, 
Lyte. 
Beck 
(Tassel). 
Haddan 
(Péquegnot 
et Roux}. 
Rippingille. 
Forder 
Rose. 
Byron. 
Accles 
Watson. 
Sewell, 
Hulton, & 
Bethel. 
Martin. 
Lake 
(Comey) 
Royle. 
Morgan, 
Lake 


1881, 
5456 
5458 


Williams 
Kenyon and 
Deakin. 

Rowell, 
Banzie. 
| Imray 
(Stearns), 
Mauris 
(Thomas). 
Fritzner. 
Vickery. 
| Atherton 
(Yule). 
Richford, 
Lake 
(Chilton). 
Gardiner and 
Trench. 
Lafargue, 
Hely. 
Thompson. 
Lake 
(Mondos). 
Swan, 
Cryer. 
Lockwood. 
Lamont, 
Kynoch 
(Butler). 


5460 | 
5462 
5468 


5470 


5472 
5474 
5476 


5478 
5480 


482 


D484 
5456 
5488 
5490 | 


5AI4 
5496 
5498 
5500 
5502 





‘ _¢ Aymonne t) 








Bled, 
Richoux, & 
Warnant, 

Say. 

Barnett. 

Hughes, 

Thompson 
(Merrill), 


§ | Macpherson. 


McEvoy. 
Bled, 
Richoux, & 
Warnant. 
Bonneville 
(Wolf) 
Kennedy. 


| Fletcher.4 


Challender, 
Hayes. 
Francke, 
Beck 

( Montclar) 
Nordenfelt, 


| Thomson, 
| Lake 


(La Soeicte 
Universelle 
d Electricité 
Tommasi). 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 


Barrels made of paper or other|| “ 


pulp, and machinery therefor. | 

Machines for tentering, stretching, 
and otherwise treating fabrics. 

Burners for gas jets. 

Manufacture of soda, and regene- 
ration of various agents used 
therein, partly applicable to the 
manufacture of potash, 

Preservation of fishes. 

Machinery for crushing, reducing, 
breaking or pulverising, and mix- 
ing mineral substances, &c. | 


| Bricks for building, &c. 
| Embossed fabrics. 
| Over-stitching machines. 
| Apparatus employed in washing, || 
| gsoaping, dyeing, &c 
Knife-cleaning machines, partly 
—_— cable to wringing and man- 
ng machines. 
Constraction of camber as a means 
for signalling on railway engines. || 
Improvements in telegraphy. 
| Window-sash fastenings. i 
Apparatus for storing electrical || 
onerey, and ey of the || 
terials to be employed | 
| 


No. 


Name. Name. 





Banyard 


Henderson 


1881 
6227 | 
5275 


(Mayrhofer | 
and Otto). | 
| 
(Germutz). | 5401 
(Masson- 

Roigneau). 





5411) 


1881 
5433 
5437 


Aubin, 
Orme and 
Orme, 
Haddan 
(Chapin). 
Webster and 
Clegg. 
Ross, 


Hope. 
Dinse 
(Reiter and 
Sander), 5441 
Thompson | 
Bornet). 5443 
Godfrey and | 
Brittain, 5445 











No. 


1881 
2820 
2994 
3008 


3014 
3020 
3021 


3022 


3024 | 


3027 


3028 
3036 
3040 


3042 


3046 
3053 
3054 
3066 
3068 
3079 | 


3094 


No. 
1881 


2781 | Brydges 


3051 | Wilson, 


3055 


3064 


| 


| Denjoy. 


Applications for Patents. 


No. Name. 


Name. 





(Harris). 


1882 
19 Imray 
(James). 


PATENTS SEALED, 


I.—Sealed January 6, 1882. 


(Schmid). 





Name. 


No. Name. 


Name. 





Fabian, 
Pool 
Lake 
(Menge), 
Smith. 
Howitt. 
Marchant. 
Lotz 
(Wilke), 
Gubbins 
Woodward 
and Wood 
ward 


Lake (Cohen), 


| Macey, 
Porter, 
Dodman and 
Kimberley. 
Coulthard, 
Jacobson. 


| Robinson. 
Auerbach, 
Cornforth & 
Barton, 
Allison 
(Widmer). 


1881 
3113 Etéve and 
Lallement. 
yo 
Morrison and 
Norfolk. 
Haug. 
Kelday. 
Nordenfelt, 
Crossley, 
larchotti, | 
Jochrane, & 
‘hee 
Cunnington & 
Cunnington 
Lake 
(Nichols). 
Ellery. 
Coates. 
Coulthard, 
ills 
(Leclanché), 
Haddan 
(Maneng). 
| Hunter. 
3314 | Muir. 
3317 | Jeans, 
| 


3119 
3135 
3145 


3155 
3164 


IIl.—Sealed ities 10, 


| 
| 
3804 | 
3932 | 


4034 
4174 


2) 





1882, 


Laboissitre & 


Daujon. 
Lake 
(Tracy). 
Jensen 
(Edison) 
Jensen 
(Edison). 
Jensen 
(£dison). 
Brewer 
(Edison). 
Worrall. 
Reddie ( Chese- 
brough), 
Miniere. 
Hanson, 
Milburn. 
Wordsworth 
Browett, & 
Lindley. 
Clark 
(Cooper). 
Callender. 
Haddan 
(Billings). 





Name. 


(Stoll), 


Scott, 
Scott, Scott, 


No. 
1881 


3065 


Name, 


| Brydges 
(Merkl) 

Gilmore and 
Clark, 

Claus, 


3067 


3072 


No. 


oa 


3081 | 


3102 
3126 








and Ogilvie. 


Name. 


Dawes, 
Thompson, 
&Thompson 

King. 

Engel (Emp- 
son & Co.) 

















Jan. 13, 1882.) 
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No. | Name. No. Name, No Name, 
1881 | 1881 1881 
3149 | Randall. 3237 | Hancock. 3881 | Luck. 
3150 | Lake (7il). | 3268 | Dufrené 4154 | Thomson. 
3163 | Engel ( Vieder- (Sugan- 4251 | Versman. 
berger & Co) Jame), 4298 | Lake (7aylor, 
3175 | Figge, 3286  Goolden and Wood, and 
| Kottgen, & Mackay, Clark), 
Wedekind. | 3726 | De Pass 4442 | Ezard. 
19g | Imray (nbs), 4797 | Gore 
( Brasseur | 
& Deyear) 
NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, 
January 27, 1882. 
No. Name. No. Name. No Name, 
1881 1881 1881 
3719 | Wetter 3896 | Lancaster &] 4596 | Harvey. 
| (Blackha Slater. 4708 | Leishman 
791 | Barlow 3937 | Heywood & | (Cousteau). 
| (Roguet), Spencer. 4728 | Crampton, 
$21 | Fyfe and 4036 | Clark 5215 | Huggett. 
| Main, (Vibbard 4d] 5257 | Pitt 
3338 | Neil. Brooks), (Harmet). 
3344 | Clark 4062 | Thompson 5277 | Whalley. 
| (Lanquetin (Bazé). 5345 | Gracey. 
3855 | Hollis 4102 | Bedborough. | 5369 Smith. 
3893 | Lake (//ill). 


11,.—Time for entering Opposition 





January 31, 188 
No Name. No. Name, 
1881 1881 
3925 Von Naw- 5040 , Petter. 
rocki 5140 Brown and 
(Schmetzer Saunders 
392 Dancan and | 5238 | Bishop and 
Newlands Bishop 
936 Stone. 5309 Fleming 
52 Wetter 5329 | Barlow 
(Berrell). ( Wetter 
978 . Rainbow Bros.) 
4114 Rainbow 5350 =©Siemens 
4195 Davidson. 6429 «Johnson 
4528 | Whiting (Huet) 
4457 | Young 5431 
4456 Readman. 5469 i 
4595 Chillingworth] 18&2 
4702 | Young. ly | Imray 
4736 | Little (James) 
FINAL SPECIFICATIONS FILED. 
December 31, 1881. Nos. 2508, 2866, 2869, 2896, 2901, 2912, 2952, 
2933, 2964, 2993, 3031, 4170, all of | 
the year 3851. 
January 2. 1882. 2885, 2886, 2890, 2892, 2897, 2898, 29 0, 
sa ii 2909, 2917, 2930, 5004, 3083, all of the 
year 1881. 
472, 2911, 2914, 2915, 2927, 2928 all of 
4. 2 2919, 2920, 2924, 2953, 
>, all of ar 1851. 








expires Tuesday, 
» 


















all of the year 1881. 


2968, . 2981, 
all of he year 1881. 





954, 2958, 2959, 2961, 


2986, 29 








2955, 2970, 


88, 2996, 3022, 




















PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 
No, | Name. No. Name. No Name. 
187 1879 1879 
24 Barlow. 56 Barlow 72 Dodd, 
131 | Thomas. (Dubreuj’) 85 Cox 
257 | Thomas 82 Hawley. 86 Lacy. 
27. Raworth 93 Melling. 95 McCann 
34 | Tillett 105 Deacon 102. Bonneviile 
(Bennett & 157 —_ Lake (Cleve- (Bracher). 
Rowland) land Paper 225 Eames 
37 | Tomlinson Bor Ma- 75 Dronsfield, 
83 Ladd chine Co.) 89 Hartley. 
(Jaspar). 166 | Lake (Nash) 92 Tongue (Za- 
19 Bateman 229 ~#«Lake (Blake) comme). 
(Green). 70 =Seaton. 26 Jones (un- 
registered), 

















PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100%. HAS BEEN PAID AND REGISTERED. 
No, Name. No. Name. No. Name. 
7 | 1875 1875 
= | Siemens. 69 Ellis, 100 Lake (Bray) 
224 | Perkins. 








PATENTS WHICH HAVE BECOME VOID. 


1.—Through Non-Payment of the Third Year 


’s Stamp Duty of 50), 





No. Name. 
1878 | 
5284 | Fletcher. 
5288 | Kesseler 
| ( Wester- 
} mayer). 
5298 Hilster, 
5304 | Windle and 
Davey, 
5305 | Gordon, 
5308 | Mather and 
Sachs 


5309 | Wirth 
(Graff). 


No. 





7 
5810 
5313 
5314 
5315 
5317 
5319 
5320 

















Name, No. Name. 
1878 
Wilson 5321 | Pierson. 
(Gebauer), | 5323 | Lake (Stokes). 
Boyle. 5333 | Haddan 
Ripley (Zark- | _ (Johnson), 
|} mess). 5335 | Tucker. 
Ripley (Hark | 5336 | Phillips. 
| mess). 5337 | Whitaker. 
Templeman, | 5338 | Payne and 
| Goodrich, | Payne, 
| Portway. 5339 | Watts, 
5341 | Willans. 





| 








2962 


Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 














No Name. | No. Name. No. Name. 
1874 | 1874 1874 
4448 | Clarke and | 4467 | Marshall andj 4487 | Tross. 
Smith, Lister, 4489 | Anderson, 
4452 | Bentley. 4470 | Weems, 
| 








NOTICES OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

J. Scott and W. H. Akester, Newcastle-on-Tyne. No. 1412 of 
1881, Manufacture of carbons for incandescent electric lamps. 
Any person intending to oppose such application by the assignee, 
D. Graham, of Glasgow, must leave notice thereof at the Office of 
the Solicitor-General, 11, New-court, Carey-street, London, on or 
before January 20, 1882, 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JANUARY 7, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 

1876. 

1707. Mining Machines: F. M. Lechner, F. C. 
Sessions, and J. A. Jeffrey, all of Columbus, Ohio, 
U.S.A. (iaddan’s patent). (4d.)—Refers to Specification 1707 of 
1876. The “claims,” which were originally nine in number are 
now reduced to three, Nos. 2,3, 5, 6,8, and 9 being struck out 
(Disclaimer and memorandum of alteration. Filed December 9, 1881) 


1877. 
633. Treating Mixed Ores and Residual Pro- 
ducts: F. M. Lyte, London. (4d)—Rectifies several 
+ clerical errors, and omits certain words contained in the original 
Specification 633 of 1877. The claims stand as before, except the 
second claiming clause, which now reads.“I also claim the pro- 
duction of precipitated lead in the form of bricks, and the con- 
version into bricks of the crude oxide of zinc, injurious excess of 
| lime being prevented.” (Disclaimer and memorandum of alteration. 
Filed Lecember 3, 1881). 
1881 

528. Machinery for Sawing or Cutting Stone, 
&c.: P. Gay, Paris. (6d. 9 Figs }—Endless travelling wires 
are caused to move ata high rate of speed by being passed over 
rotating pulleys. Water and sand are employed to aid the cutting 
of the stone by the wires. (February 7, 1831). 


1302.* Grates and Stoves for Burning Anthracite 
Coal, &c.: T. Parker. Coalbrookdale, Shropshire. 
| [2d.|—The back, sides, and lower portion of the fire basket are 
| made of fireclay, and have openings for the admittance of air, the 
| supply of which is controlled by a rising slide. (March 23, 1881). 


| 1690.* Apparatus for Heating and Ventilating 
| Turkish Baths, &c.: W. G. and J. Sloane, Dublin. 
2d.}—A rectangular chamber with an arched roof has at one end a 
| furnace. Air is admitted between the outside of the chamber and 
a casing. The contact of the air with the heated surface of the 
chamber raises its temperature, and the heated air is conveyed by 
pipes to the place where it is to be used. (April 19, 1881). 


|. 2310. Apparatus for Bleaching, Dyeing, Wash- 

ing, Scouring, and Soaping Cotton, Flax, Silk, 
| &c.: W. Mather, Salford. (6d. 1 Fig.)—The material in the 
| combed or carded condition, or as yarn or cloth, is wound on the 
| perforated roller, which is then dropped into the vessel g and 
| closed in by the lid A. The lower end of the roller is conical and 





| 

















fits, as a valve, in the seating at the bottom of the vessel. The 
iquor employed is pumped into the vessel and forced through the 
material on the perforated roller from whence it escapes toa lower 
vessel in connexion with the suction of the pump, to be returned to 
the upper vessel. The process is continued as long as necessary 
to effect the object in view. (May 26, 1881). 


2342. Brickmaking Machines: F. J.andE. Firth, 
Dewsbury, Yorkshire. [6d 10 Figsj—Is for improve- 
ments on former Patent 1791 of 1878. The machines are arranged so 
that they can be either used for moulding bricks from semi-plastic 
material or from granular material fed from a hopper and reci- 
procating measuring box. The mould boxes are presented with 
their opening-, representing the length and thickness of the brick, 
instead of the length and breadth as heretofore, and the bricks 
when pushed out from the moulds are delivered to a press by 
which pressure is applied in the direction of the length and breadth 
of the brick. Fig. 1 shows the mechanism for giving the neces- 
sary step-by-step, rotating movement to the cylindrical mould 
table C and Fig. 2a section of the machine. A is the main fram- 
ing, B a horizontal pug-mill, C the cylindrical mould table, D 





the main shaft. Each time the mould table C turns one step, one 
ef the moulds comes in front of the orifice of the pug-mill and is 


filled during the time the mould remains at rest, The brick 
thus far formed, is ejected and is pushed forward and brought 
over mould H in which it is compressed, The necessary step-by-step 
movement to the mould box O is given by a cam which acts 





against the peg wheel on the axis of the mould. The brick. 
when moulded is ejected by means of a movable bottom to the 
mould, which is operated by a stem connected witha lever and cam 
(May 27, 1881), 


2366. Covers for Sewing Machines: F. H. F. 
Engel, Hamburg. (Guil and Harbeck, Hamburg). (6d. 2 Figs.) 
—The covers are made of sheet metal and are retained by spring 
ig which engage with the footplate of the machine. (May 30, 

881), 


2367. Water Meters, &c.: J.C. Dennert and G. 
G. Lind, Altona, Prussia. [6d. 5 Figs.)}—The object is to 
obtain a sudden entire closing of the waterflow on one side of the 
cylinder when the other side is opened, and vice rersd. A is the 
cylinder, containing piston B, sliding on a hollow piston rod C, 








having two annular projections, by which the motion ot th 
piston is transmitted to the piston rod C; s!' is a reversing rod 
pushed in one direction by the spring c!, and in the other by spring 
c?, The noses or projections m' m* of the transverse arms J" T2 
are retained by hooks K' K2, until moved by the ends of the piston 
rod C, when the springs are liberated and the valves V! V2 are 
moved, (May 30, 1881). 


2368. Hand Carts: A, Specht, Hamburg, (0. 
Schumann, Dresden), [4d, 3 Figs]—The front and back board 
are hinged to the bottom, the side boards being simply thrust in 
and kept in position by triangular supports. The wheels are made 
with T-iron rims and screwed spokes so that they may with the 
cart be readily taken to pieces. (May 30, 1881). 


2372. Apparatus for Actuating Signals and 
Points on Railways: B. C. Scott, London. (8d. 
5 Figs,)—Relates (1) to an arrangement of compensating appa- 
ratus for maintaining the tension in the connecting wires or rods 
of signals. The apparatus is shown in the illustration ; }d' are levers 
having guide pulleys c c' ¢2, over which the signal wire a passes. 
dis a brass cord, one end of which is attached toa post at d', and 
the other end to a chain which is jointed toa vertical bar e. The 
variation in the temperature contracts or expands the brass cord d, 
so that accordingly the bar e is raised or lowered, and with it the 
terminal pulley c', by which means the wire ais maintained at the 
desired tension, The strain of the wire is counteracted by weights 








Kk, which bear upon the vertica) bar, with a load superior to the 
pull of the wire, when the signals are being worked. The invention 
refers (2) to apparatus for enabling the signalman when placing 
the home or distant signal at danger, to automatically place deton- 
ating fog-signals in a position for being exploded by a passing 
train. Electrical apparatus is used in connexion with the inven- 
tion for the purpose of notifying to the signalman, that a train is 
being detained at the signal post. Im some cases coloured fire- balls 
are employed in combination with the explosive cartridges. 
(May 30, 1881). 


2373. Combing and Dressing Machines: S. C. 
Lister, Manningham, York 6d. 5 Figs.)—Relates 
specially to improvements on former Patent 2191 of 1878, in which 
the machine there described dresses, or combs, the material at 
both ends, and draws it into a sliver. By the present invention two 
small rollers are placed at right angles to the nips just where the 
two nipping surfaces begin to separate from each other. Round 
the rollers are two travelling aprons which take material from 
between the nipping surfaces, and carry it along between them to 
the feed apron of a gill upon which it is deposited, so that by this 
means the material is placed upon the feed table of the gill draw- 
ing head, and the dressing and drawing are accomplished at one 
operation. (May 30, 1881), 


2383. Machinery for Grinding, Cutting, Polish- 
ing, and Finishing Surfaces by Means of Emery 
Wheels, &c.: F. McDonald Robertson, Croydon, 
and R. R. Gubbins, New Cross. [6d. 9 Figs,)—This 
relates substantially to the means employed for adjusting the 
work to be operated on to different heights and angles of inclina- 
tion, so as to bring otherwise inaccessible parts directly to the 
grinding suiface, The illustration shows the apparatus arranged 
for sharpening circular saws. Bis a counterbalanced swinging 
shaft supported in bearings Al. © the emery wheel driven from 
pulley E. G is a movable vice or saw-holder, which has an 
inner part G* adjustable around its circle according to the angle 
to be given to the teeth of thesaw. The shape of the teeth is con- 
trolled by means of the swing frame G, and the depth of cut by 
the stop H, which governs the dip of the balanced shaft carrying 
the emery wheel C, which is held down to its work by the handles 








L, The specification also describes arrangements of the apparatus 
for cutting hand or band saws, for producing straight or hollowed 














































































































































surfacing. and for surfacing the curved peripheries 


(May 31, 1881), 
2396, Swing Woven-Wire Bed Bottoms: a Orth 








Washington, USA. (C. H. Dunks and J. B. Ryan, New York. 
U.S.A (6d. 4 F Consists of an arrangement ot spiral 
springs and swinging bars combined with woven-wire fabric. 


(May 31, 1881) 


2402. Electric Lamps: 
and R. Bowman, Ipswich. 8d. 8 Fi to 
lamps in which theflower carbons are buoyed up by mercury, and 
checked in their rise by an oscillating gripping piece op erated by 
an electro-magnet. Fig. 2 is a sectional pian to an enlarged scale 
of Fig.1, Bisatube lined with glass, and containing mercury, 
in which the lower carbon holder is immersed, its movements 
being controlled or damped by the perforated leather piston C 
This carbon holder rises between the arms of an electro-magnet E, 
and also through a gripping piece F attached to the armature E' 
of the magnet, The upper carbon holder has a plate G', which is 
attracted by the magnet G, which is in the lamp circuit, when the 
circuit is closed to strike the arc. In order to cause the e’ectro- 
magnet E to regulate the feed with great accuracy the following 
contrivance is adopted: H an electro-magnet in the lamp 


G. Hawkes, Londen, 
Re 


ites 









circuit between one pole of the generator and the lower carbon 
Oppo sei to this magnet is a second H', and between the two is an 
oscilla.ing armature I. “The armature H' connects with the 





electro-magnet E, and is intended to impart rapidly intermittent 
currents thereto for the purpose of enabling it to actuate the 
scillating gripper P. and allow the carbon C to rise gra lually at 
sn almost imperceptible rate.” One terminal of E is connec ted to 
the plate A, and through the wire 2 and magnet H to the generator; 
the other terminal of E connects with one terminal of H' whose 
ther terminal is joined by the elastic coil i to the oscillating 
srmature I. An extension of I bears against a fixed stop i con- 
nected by a wire i to the leading wire 1. As the are grows longer 
the current in the lamp circuit and the magnet H becomes less, 
and that in the shunt circuit and magnets E and H' greater, Ata 
certain proportion of these two the armature I will be attracted 
by H"', breaking the shunt circuit and rendering inert the two 
magnets init. This will momentarily release the carbon holder 
from the gripper P and leave it free to rise until the magnet H 
draws the armature I back against the contact piece again. The 
armature will continue to vibrate until the arc is so reduced that 
the magnet H' can no longer draw it away from H. To insure 
greater delicacy of adjustment, it is proposed to couple up the 
oscillating armature I and fixed stop J’, inserting between them 
the revolving contact breaker K, When there is only one lamp 
on @ circuit the electro-magnet 4 is replaced by a spring. If it be 
desired to employ two sets of carbons in one lamp, the second 
set is held out of action bya double-ended spring lever, which 
takes at one end into a notch in the second carbon holder, and 
bears at the other end on the plain part of the first carbon holder. 
When the first pair of pencils are nearly consumed a notch on 
the first carbon holder comes opposite the end of the aforesaid 
lever, which immediately enters it, and at the same time leaves 
the notch in the second carbon holder, which is then free. The 
specification contains diagram of connexions for lamps in parallel 
circuit, and in series. (May 31, 1891). 


2404. Portable Effervescent Fountain for the 
Production and iy of Aerated Water or 
Liquors: R. Seager, Ipswich. [6¢. 2 Figs.j}—The appa- 
sists of a vessel hotine an upper chamber in which is 
liand ac id, and a lower chamber containing water 
pparatus ij 
the alkali and acid and produces carbonic acid gas 
flavoured with syrups and drawn off as required, 


2405. Folding Armchair: W. H, Beck, London. 
E. Dubreil, St. Nazaire, France). [(6d. 4 Figs j—The chair back 
slides in grooves in two standards, and is stayed by brackets when 
opened out, and bound by connecting rods at the back of the seat 
(May 31, 1881). 


2408. Raising or Forcing Water, &c.: A. Clark, 
London. (6d. 3 Figs.)—The apparatus constitutes a combined 
gas engine and pump, in which the expansive action of the gases 
of combustion is applied to act in one and the same cylinder 
directly upon the surface of the water, either with or without the 
intervention of a piston. (May 31, 1881) 








The liquid is 
(May 31, 1881) 
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2415. 


Manufacture of Fabrics for Garments, | 
| Upholstery, &c J. ks, Upper Norwood, 
| Surrey. [2d] —Plaits or braids of mohair or worsted are 


united to a foundation of cotton or wool, by stitching or otherwise, 


| The braids may be of various shades of colour to produce variety 


| of effect. 


| brushes 


| 


‘ the 


(June 1, 1881). 


2416. Magneto-Electric Machines: F. Wolff, 
Copenhagen. (C. P. Jurgensen and L. V. Lorenz, Copenhagen) 
(6d. 3 Figs}.—This machine, which will be shortly illustrated and 


described at length in ENGINEERING, is on the w hole similar to the 
Gramme machine. It hasa field magnet of horseshoe form, an 
annular armature with wire coil sections, a commutator and 
The novelty consists in the employment of a central 
stationary electro-magnet, acting as an inner fleld magnet, inside 
the annular armature, and formed as two bar magnets placed 
crosswise, and having their north poles and south poles repectively 
united by pole-pieces. This interior magnet is carried on, or is 
united to, a stud projecting from a bracket on the frame, and has 
its poles opposite to like poles of the outer fleld magnet. The 
nature core is built up of rings insulated from each other, and 
held together by bolts. At each end it is closed by a disc of non-mag- 
netic magnet; one of these discs is fixed to the end of a short shaft 
that runs in a bearing and carries the driving pulley at its further 

i, and the other is bored to take a bearing and revolve upon the 














id that carries the inner stationary magnet. The fleld magnets 
may be excited is any usual way, or the generator may work as a 
dynamo machine. (June 1, 1881) 

2422. Fluid a W. R. Lake, London, (/. J. 
EB, Jacquet, Paris), (6d Figs.}—The liquid to be measur red i 
introduced ernately ab ve and below a pistor 1; the capacity of 
the cylinder and number of strokes of the piston determines the 
juantity of liquid passed throug zh the apparatus. A counter 
operated by a ratchet connected with the piston indicates the 
amount. The arrangement by which the distributing chambers 
are made easily accessible, the method of operating the valves by 
the effect of the curr and the method of compensating for 





wear of the working parts, form the essential features of novelty 





of this invention, (June 1, 1881). 

2424. Overhead eomine Machines: G.F. Elder, 
Forfar, N.B. [6d —The invention is for the method 
of driving the spir 1 overhead sewing machine, and 
consists chi » the needle, and another 





lers causing the 
n all the coils 
re than the 
to move 


t 


‘J 


f the r 
The inner roller bears « 
roller bears upon little m 
f the coils are free 
sommodate themselves 





on the outside, the 
spiral needle to be revolved. 
of the needle, but the outer 
first coil only, so that the remainder « 
elastically through a slight distance to ac 
work. (June 2, 1881). 


2428. Machinery for Cleaning and Polishing 
Knives: J. Hargrave, Leeds. {[(¢. 4 figs.}\—Two hori 
zontal discs are rotated by a handle, and the knives inserted 
between them. The upper disc is made heavy so that its weight 
may give sufficient pressure. (June 2, 1831) 

2429. Machinery for Planishing and Hammering 
Metals: H. Mainwaring, Manchester. [‘d. 7 i Pigs $.)] 
—Is particularly appticable er 
tubes and flat or curved plates ied 


yne 

















for planishing and hammering 
rt 





Ww rk to be t treat —y 




















to an anvil, whilst a hammer operate d by pneumatic other 
power delivers a rapid succession of blows uponit. The ler, 
f which the hammer is the a n, is caused to traverse by cans 
fara t and screw, so that the t s are delivered throughout 
he length of the work “The anvil, in the case ¢ f ‘abe ular work, is 
capable of turning. (June 2, 1881), 

2430.* Alarm and Stop Apparatus used in 
Machines for Grtneins Corn, &c.: F. Wirth, 
Frankfort. (J. Weber, *, Switzerian 2d) -ollapsible 
air bag is so pla n¢ 1 that when the sp it of a reduction machine 
becomes < < he pr ire Ca s the bag to be compressed 
and to operate a signal, or by meane f levers and clutches to sto; 

>machine. (June 2, 1881). 

2432.* Perambulators : : iT: G. Wetts, _Bivaning- 

ham. (4d. 10 Figs — ody, ytboard, ho 





which ; ena ‘a m 
sport or storage 


und seat are c wey 
to be readily taken apart for convenience 
J 


ne 2, 1851). 


fastening 


of tran 










2435." Safety Valves for Boilers or Water 
Heaters: W. Payne, Birmingham, and W. Fisher, 
Tipton, Sasesere. (24.])—When the pressure exceeds 
the limit it lifts a bell wei ght and closes the dampe r of the flue, 

* same move ae also opening the safety valve. By another 
a »ment, when the wate r in the boiler falls too low, a float 
de is and turns a wheel and pointer, and also opens the safety 
valve. (June 2, 1881), 


2436. Breechloading Rifles: R. Hibbert, Man- 
chester. (¥V. Saverbrey, Basel, Switzerland), (6d. 24 Figs.J— 
Consists in the arrangement of the mechanism for cocking and 
extracting and firing, which comprise a cylinder having on its out- 
side a spring-hooked bar which engages with the rim of the cart- 
ridge case and acts as the extractor ; a piston spiral spring and nut, 
which piston acts as the striker; a wing on the opposite end of 
the piston against which a cocking lever acts and compresses the 
spring. To load the gun a cartridge is inserted and the cylinder 
slid forwards, when upon depressing the cocking lever the gun is 
ready for firing. (June 2, 1881). 


2438. Machinery for Cleaning Cotton Seed: G 
Welburn, Grovehill, Yorkshire. [(d. 3 Figs )—A 
series of long flat-sided cylinders coutain each two shafts provided 
with pegs or beaters which revolve in opposite directions 
seed is admitted to the upper cylinder, and after passing through 
by the worm-like action of the beaters is delivered to the next 
cylinder, and so on. 
out of the cylinder by an exhaust pipe. (June 2, 1881). 


2453. Roadways, Pavements, &c.: J. Herd, Bir- 
mingham. (6d. 2 Figs.|—Blocks or setts composed mainly of 
concrete are faced with asphalte, and in some cases have metallic 
projections. (June 3, 1881) 


2457. Feeding Paper to Printing Machines, &c.: 
J.H R.Dinsmore, Liverpool, and F. Hoyer, Water - 
loo, Lancashire, [6¢. 16 figs.}—Refers to improvements on 
former Patent 2855 of 1880. The present invention consists (1) in 
the use of a suction or exhaust for withholding the under sheet of 


| paper, and preventing more than one sheet being lifted at a time; 


is turned on one side the water blends with } 





(2) regulating the lifting of the table by the movement of the 
separator; (3) in various combinations of parts, the use of an 
elastic wiper, and the arrangement of feeding mechanism. (June 
4, 1881), 

2460.*° Manufacture of Tin and Terne Plates: 
J. Spence, London. (2d.)—Consists essentially in depositing 
the tin on the iron sheets by a process of electro-plating, using by 
preference the dynamo-electric machine of W. Elmore, 3565 of 
1879 and 3832 of 1880. In making terne plates the sheet of iron is 
first coated with zinc, and then a coating of lead is electrically de- 
posited upon it. (June 4, 1881). 


2462. Le wg of Soap, Leys, Glycerine. : ee $ 
C. Thomas and A. (6d. 





rhe invention has two A (1) to one glycerine aa caer } 





| courses. 


The cotton adhering to the seed is carried | 








products from the leys, and (2) to remove the impurities from 
glycerine; and consists in the methods employed for effecting 
these objects, and in the apparatus used for the purpose. The 
latter is substantially an upright cylinder, having within it a 
number of sloping shelves, The ley is contained in a tank at the 
top of the cylinder, and is allowed to trickle down the sloping 
shelves while heated air is introduced, The hot air and wat ary 
vapour containing a small percentage of glycerine are drawn off 
by an exhaust pipe at the top of the cylinder. The concentrated 
liquor runs into a receiver at the bottom of the c ‘oe whence it 
is removed for further treatment. (June 4, 1881), 


2467. Fixing Wheels or Pulleys upon A 
Shatts, &c.: R.A. Hansell, SheMeld. on 4 ro 
Ribs or longitudinal projections are cast inside the bosses of the 
wheels, and corresponding longitudinal grooves are formed in the 
axles or shafts. The boss is expanded by heat, and the axle 
inserted by hydraulic or other power, the end of the axle being, if 
necessary, rivetted over. (June 6, 1881). 


2468.* Manufacture of Neckties or Boasts: w 
R. Lake, London. \V/. 1. Fleisch, New York). [4d.)—Consists 
of a flat cross-apron scarf, made with a yielding centre piece, the 
outer portions of which are stiffened. (June 6, 1381) 


2470. Dishes and Basins of Earthenware and 
Metals: C Russell Gorforth, Yorkshire. [6d.7 Figs.) 
—Are made with divisions so as to form compartments to contain 
different kinds of food, and have recesses oa the top edge to hol i 
condiments 7 


(June 7, 1881 
2473." Weaving Velvet and Velveteen and 


Finae: J. W. Hall and B. Cooper, Manchester. 





({2d.} nsists in dispensing with half binding picks. Ten shafts, 
and e ~~ ven picks to the round, are used, instead of twelve picks a 
usual. (June 7, 1881) 

2477. Belt Clasp or Sous: A. M. Clark, 
London, (iW M. Whiting, El 3A) (6d. 6 Figsj~— 
Is for uniting round leather dri one ~ ts, and consists of a ferrule 
which is inserted over both ends of the belt, and compressed by a 
pair of shaped pincers which forms two recesses or corrugations in 


(June 7, 1881) 


2478* Apparatus for Applying Air to the Eva- 
poration of Sugar-Cane Juice, Beetroot Juice, 
Syrups, &c.: Hume. Buenos Ayres. (2) Thi 
material to be dried is placed in closed chambers through which 
dry air is passed backwards and forwards, and then allowed to 


it 















escape. (June 7, 1881). 

2479. ~~ a for Stippling on Lithographic 
Stones, &c.: W. R. Lake, London. (/. Gast, Brooklyn 
U.S.A.) [4d.J—Consists essentially in forming a stippling pad of 
the following materials: India-rubbe 10 Ib. ; su ir 
vermilion, 48 oz.; French zine w 20 oz.; e ( 
stone, 40z. The improved pad is termed a“ stigmograph.” (June 7 
1881) 

2480. Turbines: W. R. Lake, London. (¥ F. 
Jobbins, G. E. Raymond, and I. Sherck, New York). (8d. 18 Figs.]- 
The various details and c« weap ne m of the parts of the turbin 
f f eighteen “claims” for novelty for this inven 

eser m of the apparatus, and Fig. 2 
per ive view tg in section of one of the gate wings, anda 
portion ofa gate ring. Aist lobe or penstock case, B a cssin 





be vertically adjusted 
h works in ad 


an ar 


of the wheel C, which can 
step bearing C', und D,the gate whic 
bearings. F is the gate wing which has 
depress 









the outer edge of a flange having ns 
means the gate wings are alternately opened and c 
revolve. (June 7, 1881) 

2481. neneey for Spinning Fibrous ae- 
terials: . R. Lake, London. (£. and A. W. Har 
Providence, RI, 7 s A.) (6d. 7 Figs.]—The machine is a ane 
throstle adapted to spin directly on toshuttle pirns. To preve 





great variations of drag on the yarn the rings are not set in 
rails, but are carried on hollow studs or sleeves, on which they s 
rotated by bands from a special tin cylinder, which rises and falls 
with the rails, and is driven at varying spee: is. fast when the yarn 
is being wound on the nose of the cone, and slowly when at the 
base. The building or cop-forming cam has a periphery formed 
with nine short curved portions united by steps. The arrange- 
ment is such that the ring rail first rises slowly three-ninths of its 
lift, laying the yarn in close courses, and then descends rapidly 
two-ninths, laying it in open courses; it then rises slowly to the 
fourth-ninth and descends quickly to the second, and so on until 
it reaches the top, when it falls to the bottom, laying on binding 
(June 7, 1881). 


2485. Spinning 
Smith and S. Ambler, 





and Twisting Machinery: P. 
Keighley. (lid. 5 Figs j—To 


Th | obtain uniformity of tension upon the driving bands of the tubes 
he | : 











in cap frames and of the spindles in ring frames, by imparting 
simultaneous vertical motions to the driviog cylinders and to the 
spindles or tubes, Referring to the illustration, 6 is the tin cylin- 


| der carried in sliding guides connected to the copping motion, 60 


that as the spindles are raised and lowered the cylinder follows 
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The tension of the driving strap is maintained by 
leading it partly round two loose pulleys on the sliding guides an! 
under the pulley 6° as shown. Means are provided for moving 
the lifter rails in doffing. (June 8, 1881). 


2486." Employing Gases from Wood or Cork in 
Furnaces for Smelting: M. Bauer, Paris. (4. C. 
D'Alma aud F. Girot, Paris). —- gases are produced in 
ovens, and condensed to save the bye-products, and stored in a 
gasholder, whence they are conducted to receivers surrounding 
the blast furnace, and are admitted into the furnace by pipes 
and consumed. (June 8, 1881). 


2488. Manufacture of Explosive Compounds: 
C. D. Abel, London, (df Z. Sanlaviile and R. Laligant, Paris) 
[4d.}—Consists (1) in making the explosive compounds of mixtures 
of two substances not separately explosive, but which when the 
compound is ignited, effects explosion by the reaction of the 
matter of one with the other; (2) in the manufacture of “ aspha- 
line” (a8 one of the above substances) by mixing bi-sulphate and 
nitrate of potassa or soda with glycerine; (3) in the manufacture 
of “calorigene” (the other of the two substances) by mixture of an 
alkaline chlorate with carbonaceous matter. (June 8, 1881). 


2492. Electric Lamps: P. Jensen, London. (7. 

A. Edison, Menlo Park, N.J.,U.S.A.)—{8d. 17 Figs.)—The object of 
the invention is, firstly, increased economy in the manufacture of 
neandescence lamps'by a new method or process of blowing 

Secondly, to furnish means for clamping the leading-in wires to 
the bridges more readily and cheaply. To make the globe the 
blower takes the glass directly from the melting pot and shapes it 
to the form shown in Fig, 1, leaving an aperture large enough for 
the introduction of the carbon and its support. Upon the other 
end of the globe a small exhaust tube is formed or attached. The 
leading-in wires are laid in a tube, Fig. 2, in which an enlargement 
hes been blown, and one end is brought to a welding heat and 
firmly and hermetically sealed on the wires, The wires are made 
in three parts, a central piece of platinum for sealing into the glass, 
and two copper extremities, the upper of which is of sheet copper. 
or copper wire with a flattened end, to wrap round the end of the 
carbon bridge. The wires being sealed in the tube and connected 
to the bridge, the whole is introduced into the globe, and welded in 
position as shown in Fig. 3 Thirdly, “ when carbon filaments are 
used for lighting by incandescence a phenomenon is found, to 
which may be applied the term ‘ electrical carrying.’ This is an 
absolute carrying or moving of the carbon itself from the negative 
to the positive end of the carbon. The amount depends on the 
resistance of the filaments, the degree of incandescence, the 
electromotive force between the clamping electrodes, and the state 


their motion. 








of the vacuum.” In view of this the carbons are arranged so that 
the portion having} the least resistance shall be at the negative 
clamp, or carbons are manufactured having a less resistance at one 
terminal than at the other, as in Fig, 4, where one end of the carbon 
is thieker than the other. “In the present state of the art, how- 
ever, it is impossible to manufacture a carbon which will not 
eventually be destroyed.” In order to avoid a more than 
momentary darkness two lamps may be placed side by side, and 
the current automatically switched into the second upon the 
failore of the first. A small electro-magnet is placed in the 
circuit of the lamp and Ss with an armature, which so long 
as the current passes is held closely to it, butif the current ceases 
it is withdrawn by a spring and completes the circuit of a second 
lamp. Any number of lamps may thus be placed together and lighted 
and used successively. he specification illustrates three methods 
of carrying out this part of the invention. Fig. 5 is an arrange- 
ment to prevent the failure of one lamp of a series extinguishing 
the remainder. G is a generator, 1 and 2 the main circuit, 3 the 
field magnet circuit with the adjustable resistance [is an electro- 
dynamometer in the derived circuit 4; 5, 6, 7, 8, 9,10 are branch 
circuits, In 5, 7,8, 10 switches s s are shown to short-circuit the 
lamps: at 6 and 9 are illustrated the means for preserving the 
circuit complete, notwithstanding injury toa lamp. When there 
is no current the parts stand as in 6. When the circuit is closed the 
current divides between lamp circuit and small resistance shunt 
circuit, and, exciting the magnet, lifts the armature and breaks 
the resistance circuit. When the lamp fails the armature drops 
on to the lower stop and the current follows the other circuit, A 
further object of the invention is to obviate the ill effects of the 


blackening of the globes by the deposition of carbon thereon, by 
attaching to each lamp a short magnet, presenting such a polarity 
to the positive side of the carbon filament that it will attract the 
highly electrified carbon vapour downwards to the clamps instead 
of permitting it to be deposited on the glass. In place of a magnet 
a coil of wire with a current passing through it may be used. 
(June 8, 1881). 


2493.* Horseshoes, &c.: J. Howard, North 
Hyde, Middlesex. (2d.]—The shoe is formed with a recess 
in its under side in which are a number of perforations. The 
recess is filled with leather or india-rubber, and the shoe 
attached to the horse's foot by sewing with hemp, thread, or wire 
(June 8, 1881). 


2494. Obtaining White Compounds from Lead 
and Zinc Ores for Making Pigments, &c.: A. 
French, Morriston, Glamorganshire. [6d. 4 Figs.) 
—Calcined ores or materials containing lead and zine are partly 
sublimed in a cupola smelting furnace, air being introduced 
amongst the volatile matters above the charge as well as at the 
tuyere. A wet condenser is used in which the sublimate is simul- 
taneously collected and purified by means of water. (June 8, 
1881). 


2495. Electric Arc Lamps: E, G. Brewer, Lon- 
den. (7. A. Edison, Menlo Park, N.J.,US.A. (6d 1 Fig.)}—To 
secure a steady light either, or both, of the carbon pencils are 
rotated around their longitudinal axes at a speed, by preference, of 
two to three thousand revolutions a minute. A motor of the 
Pacinotti or other type in the lamp circuit, or in a shunt circuit, or 
clockwork, may be used to effect the rotation. Any form of feed- 
ing or regulating mechanism may be used, but the one shown in 
the illustration is well adapted to be combined with rotating 
carbons. The upper carbon c is connected with the rod by ball- 
and-socket joint;a, and is guided near its point by the guide 6, E is 
the electro-magnet of the motor, the coils of which are in the shunt 
circuit 3—4. The revolving armature is supported by a sleeve on 





the top of the frame, through which slides the rod D, the two 
being connected by a feather, de are commutator springs touching 
a revolving circuit breaker. An adjustable resistance R is placed in 
the shunt circuit for the purpose of regulating the speed of the motor. 
G is a horizontal armature pivotted on the frame of the motor and 
playing in the flelds of the two electro-magnets, of which the 
upper is in the lamp circuit and the lower in the shunt circuit. 
The lever G has two spring pawls that clamp downwardly on the 
rod D. The pawls have arms / m, and stops n o are located at such 
points on the frame that the pawls are thrown upwardly away 
from rod D, when the armature lever reaches a certain point in its 
downward movement. (June 8, 1881) 


2501* Apparatus for Supporting, Fixing, and 
Adjusting Swing Looking Glasses, &c.: W. J 
Hinde, London. (2d.)—A screwed axis is fixed to the pillar of 
the glass, and carries a washer and binding screw. A seator 
pocket is attached to the swing frame, and is retained in any 
desired position by the binding screw. (June 8, 1881). 

2502. Steam Grain Driers: A.M.Clark, London. 
(1. Cutler, North Wilbraham, U.S.A.) [6d. 4 Figs.J}—Relates to 
rotary drum grain driers, and consists in working the steam 
head with a flange along the inner side of the rim to receive and 
confine the ends of the casing boards, and in numerous other parts 
so arrangeé that the drier can be increased in capacity to any 
desired extent without materially increasing the cost of construc- 





tion. (June 8, 1881). 
2503. Grinding or Pulverising Apparatus: P. 
M. Justice, London. (/. EF. Holmes, Washington, U.S.A.). 


(6d. 7 Figs.]—The invention essentially consists in using grinding 
surfaces formed of alternate layers of hard and soft plates of 
metal,so that by the wearing away of the latter, the former are 
left with sharp cutting edges. These grinding surfaces are 
eccentrically placed to each other, and are operated upon separate 
axles, (June 9, 1881). 


2506. Tube Expanders: J. Hall and S. Thomp- 
son, Sunderland, (6d. 6 Figs.}—The expander is made 
with three sections B, which form together a hollow truncated 
cone; each section is hinged to a hub or boss, through which 


A 









passes a screw ©, The sections B are inserted in the tube to be 
expanded, and the whole apparatus turned round, the pressure 
being increased to the desired extent by the nut E, which is drawn 
up the cone by the screw C, and forces the sections outwards. 
(June 9, 1881). 


2507. Trusses: J. Mayer,London. [6d. 12 Figs.J— 
The bearing pad is adjustable by a ball-and-socket joint, and the 
bearing surfaces and retaining springs are formed of “ xylonite.” 
(June 9, 1881), 


2508. Removal of Hairs from Sealskins, &c. : 
Sir C. M. Lampson, London. [6d. 4 Figs.]—The skin is 
stretched tightly and fed intermittently over a knife edge bar above 
which are placed guard combs, which are mounted in a sliding 





carriage. A wire is stretched transversely over the knife-edged 
Lar so as to meet the bristles or long “water hairs’ at a con- 





venient angle as the carriage travels along. An electric current is 
passed through the wire, which it raises to incandescence, and 
causes the long hairs to be burnt off. (June 9, 1881), 


2510. Machinery for Filling Bottles: R. Bards- 
ley, Manchester. (6d. 1 Fig.]—Isfor means for introducing 
flavouring or colouring substances in bottles which are to be 
charged with aérated liquors, the invention constituting an 
improvement on those of A. Macdonell, Patent 2551 of 1875 and 
3902 of 1877. ‘The flavouring is introduced by a small pipe to each 
bottle in succession (before it is placed on the revolving cylinder 
or table cf the machine) by a pump which makes one stroke for 
each bottle. (June 9, 1881), 


2517. Appliance for Winding and Holding Tape : 
J. Imray, London. (La Société les Fils de Cartier Bresson, 
Paris). (4d, % Figs.)—A strip of card is made with widened parts 
and horns at each end, between which the tape is wound. (June 9, 
1881). 


2520. Manufacture of Buoyant Articles to be 
used as Protectors from Drowning and as Invalids’ 
Mattresses: J. Sexton, London. [6d. 9 Figs.j|—Mat- 
tresses or cushions are formed of two sheets of india-rubber, in 
which are made a series of air cells ; the sheetsare put together so 
that the cells of one fit between the cells of the other, the interstices 
being filled up with ground cork or other stuffing, and the whole 
enclosed in a waterproof cover. (June 9, 1881). 


2523.* Life Raft or Boat: A. M. Clark, London. 
(W. M. Van Wagenen, Newark, New Jersey), (2d.)—Composed of two 
long flat-bottom floats connected together side by side by pivotted 
braces, in such a manner that they may be drawn closs together 
or widely separated, An adjustable folding platform is used to 
cover the midship portion of the rafts. (June 9, 1881). 


2525. Apparatus for Glazing Paper: T. R. 
Johnson, Edinburgh. (6d. 5 Figs.]—Is intended to supersede 
the ordinary method of placing each sheet of paper between zinc 
or copper plates and passing them through rolls. The invention 
essentially consists in placing around rollers polished zine or 
copp°r plates, which are held in their place by a longitudinal 
wedge piece and screws. The paper is passed between the two 
polished roller surfaces which effects the glazing. The rollers 
have a period of rest in their revolution to allow time for the 
insertion of a fresh sheet of paper when one is completed, (June 10, 
1881). : 


2526.* Materials for taking Photographic Nega- 
tives: J. B. Holroyde, Halifax, Yorkshire. (2d })— 
Instead of glass, a film of gelatine is supported on paper more or 
less transparent; the picture is developed in the usual manner. 
(June 10, 1881). 


2527. Printing Surfaces: W. B. Woodbury, Lon- 
don. [4d]-Consisis as follows: (1) The method of making a 
mould from the type, pressing a thin sheet of tin or other foil into 
the mould and applying gelatine to the back of the foil; (2) render- 
ing the surface soft and flexible by adding glycerine or sugar to 
the gelatine ; (3) obtaining printing surfaces from designs obtained 
in relief by photography; (4) the method of electro-plating the 
face of the printing surfaces with nickel or steel, (June 10, 1881). 


2529.* Machinery for Dressing Flour and Clean- 
ing Grain, &c.: H.M.Lucas, Alderman Hill, Shrop- 
shire. ([2d.)—A horizontal sieve is used in combination with 
an endless band brush. The meal is fed to one end of the sieve 
from a hopper and is delivered through the sieve to a receiver, the 
bran being carried over the other end of the :ieve. (June 10, 
1881). 

2535. Gas Condensers: H. and F.C. Cockey, 
Frome,Somersetshire. [td. 5 Figs.)—Consists of a water 
tank, in which are horizontal pipes, the ends of which protrude 
through the tank. An angle iron ring or scraper connected by a 
rod is used to force or scrape the deposit, formed during con- 
densation of the gas, toone end of the pipe, where it falls intoa 
sealed receiver, from whence it can be removed at convenience, 
A pipeis attached to the receiver torun off the tar and liquor. 
(June 10, 1881). 


2536.* Drying Ceramic Products and Fricks: 
L. W. Beck, Duffel,Belgium. 2¢.)—To prevent the bricks 
cracking through external shrinkage before the interior becomes 
warm, the bricks are wrapped in felt or other porous material, by 
which means it is stated the brick can be perfectly dried without 
cracksin eleven hours. (June 10,1881), 


2537.* Manufacture of Metallic Alloys or Com- 
pounds: G. A. Dick. London. (2d.}—UConsists essentially 
in the employment of phosphuret of iron as an alloy for copper 
and other metals, the proportions varying according to the purpose 
for which the metal is required. (June 10, 1881), 


2542. Electrical Insulated Wires and Conduc- 
tors: S.J. Mackie, London. [4¢.}—Consists in insulating 
wire or core by flat servings of yarn. Above yarn other tapings or 
servings may be wound and the whole may be finally braided. The 
coverings may be waterproof in themselves, or be saturated with 
waterproof materials and dusted with powdered glass, or be water- 
proofed by any means, such as gelatine and bichromate of potash. 
For the protection of insulated cord conductors they may be placed 
in troughs or tubes and run with compositions of powdered glass 
and sulphur, cement, plaster-of-paris, or bitumen. (June 11, 1881.) 


2545. Frames for Portable Looking-Glasses: 
F. Wirth, Frankfort. (/. Roeder, Frankfort). (4d. 4 Figs.) 
—A hinged loop or bow at the back of the glass acts as a leg to 


support it. (Jane 11, 1881). 
2546. Sewing Machine Gearing: H. J. Haddan 
London. (J. /. Leceur, Darnetal, France). (6d. 3 Figs.J—Is for 


an arrangement by which the speed of a machine can be varied, 
and consists substantially in a friction disc, which is driven at a 
uniform speed, but gives fast or slow motion toa friction wheel 
according as it is moved further from or nearer to the centre of 
the dise. The wheelis kept pressed against the surface of the 
disc, and its spindle transmits the variable motion required. 
(June 11, 1881). 


2547.* Threshing Machinery: H. J. Haddan, 
London. (7. Martin, Poilly, France). (2d.]—1\s chiefly applicable 
for threshing clover seed, and consists in adding to the usual 
machinery for this purpose a stripping or cleaning beater and its 
accessories by which the seed is removed from its envelope. The 
beater is made of several wooden blades fixed to the circumference 
of a carrying wheel geared to the pulley which works the machine. 
(June 11, 1881). 


2549.* Shaving or Finishing Hard and Soft Felt 
Hats: J. Eaton, Stockport, Cheshire. (2d.)}—The hat 
is placed on a block and rotated, whilst spring slides press rubbers 
against the surface of the hat, so as to shave and finish it. (June 11, 
1881). 


2560. Utilising Volatile Liquids for the Produc- 
tion of Motive Power: W. R. Lake, London. 
(. L. Landis, Lancaster, Penn., US.A.) (6d. 7 Figs.j—Is an adap- 
tation of the principle of the pulse-glass. A wheel is com- 


posed of a number of bulbs or globes, each connected with the 
one directly opposite by a tube which forms an arm of the wheel, 
The globes contain alcohol, and the air is exhausted. The wheel 
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is mounted in pivots over the flames of burners, or the lower 
bulbs may dip into hot water contained ina tank. The effect of 
the heat is to vaporise the alcohol in the lower bulbs, and cause 
it to rise to the upper bulbs, with the result that the upper part of 
the wheel being heavier than the lower part, it turns by gravita- 
tion. (June 11, 1881). 
2565. Tricycies, &c.: E.J. Lewis, Reading, Berks. 
{6d. 3 Figs.}—onsists in making at each side of the principal 
cranks a secondary crank, and connecting the treadles by means 
of flexible connexions and rigid rods, and connecting levers, so 
that during part of the rotation of the shaft it is acted upon by 
the principal cranks and during the remaining part by the secondary 
cranks. (June 13, 1881). 


2569. Looms: R. Halland J. Hobson, Bury. [é7. 
6 Figs.]—Relates to looms for weaving looped and plush fabrics. 
and consists (1) in an improved wire motion, and (2) in an improved 
temple. A grooved lever carries the wire that forms the loop; the 
groove is the full length of the wire, which is fixed in a metal head, 
in which is a slot to receive a spring hook on the carriage which 
withdraws the wire. The wire is drawn into the groove in the 
lever which supports its whole length. The lever is hinged at the 
outer end of a slide, and is moved by a tappeton a stud on the loom 
side to guide the wire into the shed. The carriage on the slide pushes 
the wire into the shed and a spring catch takes into a Y groove at 
the top of the wire head, which causes the wire to travel with the 
carriage both ways. The spring catch is released by a projection 
on the slide when the wire is in the shed. The spring hook draws 
back the first wire, the spring catch carries the wire when the 
lever is moved forwards, as the wire head is then drawn away 
from the spring hook. In this arrangement no catches and fingers 
are used. The temple is placed in a groove in the breastplate the 
full width of the cloth. (June 14, 1881). 


2575. Manufacture of Baryta: W. E. Gedge, 
London (4. J. Maumené, Lyons). [4d)]—Relates to a new 
process of manufacturing oxide of barium. Natural or artificial 
sulphate of baryta is mixed in fine powder with sesquioxide of 
iron also in powder. (June 14, 1831). 


2581. Preparations of Stains and Materials for 
Polishing: C.™M. Som . Magdeberg, Germany. 
(G, Glafey, Niiraberg, Bavaria). (2d.]—Consists essentially in the 
use of Carnauba wax in a hydrated state combined with metallic 
oxides and colouring matters. (June 14, 18381). 


2585. Machine Hammers: H. J. Haddan, London 
(A. Beaudry, Mass..U.S.A.) [64 4 Figs.)—Refers to upright belt 
hammers; the improvements consist in the arrangement of the 
parts by which the hammer is caused to ascend and descend in 
rapid succession with a yielding stroke. The necessary resiliency 
of the hammer is produced by springs, (June 14, 1881) 

2597. Wire Gauze for Paper Mills, &c.: R, H. 
Brandon, Paris (ZL. Lang and Son, Alsace, Germany). [2d.] 
—The wire is plated with nickel to prevent discoloration of the 
paper pulp. (June 15, 1881) 

2639. Bessemer Converter and Furnace Lin- 
ings: D. Evans and A. E. Tucker, Rhymney, South 
Wales. [4d¢.J—The composition consists of ground ganister or 
other silicious material mixed with tar or other hydro-carbons 


(Jane 17, 1881) 
2633. Manufacture of Tubes of Copper and 
Brass: W.E. Everitt, Birmingham. (4¢.)—Hollow ingots 


are cast in a trough-shaped mould having a central metallic core 
or mandrel which is coated with phosphate of lime to prevent the 
adhesion of the molten metal. The ingot is operated upon by 
rolls and subsequently converted into a tube by drawing or rolling 
in the usual way, (June 18, 1881). 


2686. Parquet Flooring: A. Damman and A. 

. Brussels. (6d. 5 Figs.}—Consists in laying parquetry 

upon blocks or slabs of terra cotta, stone, or cement with the 

intervention of some waterproof material; the object being to 
render the flooring damp-proof and fireproof. (June 20, 1881). 


2821. Supplying Airto Lamps: C. W. Torr. Bir- 
mingham. [6¢. 5 Figs.)—Consists of an arrangement of 
concentric tabes for snpplying the air for combustion and for 
carrying away the products. (June 28, 1831) 

3256. Pumps: H. H. Lake. London. (?P. £. Jay, New Fort, 
U.S.A. (6d. 5 Figs.)—The pump is so arranged that easy access 
can be had to the packings, and is designed to prevent undue 
wear or grinding of the packing from contact of dust or grit. This 
latter is accomplished by placing a circular jacket around the 
inner end portions of the cylinders. (July 26, 1881) 


3725. Refrigerating Apparatus for Fluids. 
Liquids, or Solids: H. D.Cogswell. San Francisco. 
(6d. 6 Figs.)—Is for domestic purposes. Water from the mains 
passes through a series of pipes arranged in layers separated by 
broken ice. The water may be used for cooling a chamber or 
cupboard, or other liquids than water may be sent through the 
apparatus. (August 26, 1881). 


3876. Sewing Machines for Manufacture of 
Boots and Shoes, &c,: W.R, Lake, London. \/. 3B. 
Anthony, Providence, U.S.A. [6d. 9% Figs.)—Relates to the means 
of completing the stitch, to the mechanism for controlling the main 
or spool thread during the formation of a stitch, and to means for 
locating the positionof the lock of the threads in the goods 
(September 7, 1881) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offises of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

Quarterly Meeting of the Cleveland Iron Trade.— 
Yesterday the quarterly meeting of the iron and allied 
trades was held in the Exchange, Middlesbrough, and was 
well attended. A very considerable amount of business 
was done. The usual facilities were afforded for the exhi- 
bition of articles of interest to the trade. Messrs. Connal 
and Co., the warrant storekeepers here, had a stock of 
176,137 tons, which is a decrease of 103 tons as compared 
with the previous Tuesday. In Glasgow they hold 628,710 
tons. The general rate at which merchants would supply 
iron for prompt f.o.b. delivery was 43s. 9d. per ton for No. 3 

M.B., but some declined to do business under 44s. per 
ton, and several makers asked 44s, 3d. and 44s. 6d. for this 
quality. The prospects of the trade are encouraging, and 


on American account, and this, together with the mildness 
of the weather, which enables the shipyards to continue in 
full operation, has occasioned a stronger upward tendency 
in prices. 

The Manufactured Iron Trade.—All the branches of the 
manufactared iron trade in the North of England are 
exceedingly brisk. The demand indeed is so heavy that 
the owners of works find great difficulty in meeting the 
requirements of their customers. Yesterday the plate 
makers d to advance the price of ship plates 5s. per 
ton, which makes the list quotation 71. 5s. per ton, and 
boiler plates 8l. 5s. per ton less 2} per cent. Bars and 
angles are 61. 15s., and puddled bars 4/. 10s. 


Engineeri.ig and Shipbuilding.—Each week sees splen- 
did new steamers launched on the Tyne, Wear, and Tees, 
and as the weather is keeping remarkably mild the amount 
of work which is being turned out in the shipyards and 
engineering establishments is enormous. 


The Wages Question in Cleveland.—The blast furnace- 
men of the North of England have notjyet agreed to a 
sliding scale. Representatives from them met the iron- 
masters at Middlesbrough on Monday, and declined to 
accept the terms proposed by the employers last week. The 
question was again thoroughly discussed and the meeting 
was adjourned till tomorrow (Thursday). Meanwhile the 
men continue at work on the old terms. There is no reason 
for supposing that the differences of opinion between the 
masters and men will lead toa stoppage of work. The 
men say that they will argue with the masters till they 
convince them that they are entitled to a better scale than 
that submitted for consideration last week. 

The Coal and Coke Trades.—The weather is against any 
improvement in the demand for household coal. There is, 
however, a good market for all other kinds of fuel, and 
prices are fully maintained. 








NOTES FROM THE SOUTH-WEST. 

The Forest of Dean.—The shipments of coal at Lydney- 
on-Severn during 1881 showed an increase, as against the 
previous year, of 30,421 tons. The entire tonnage of fuel 
shipped at Lydney during the twelve months in question 
was as follows: January, 9045; February, 20,917 ; March, 
16,819; April, 21,012; May, 19,382; June, 19,629; July, 
19,819; August, 13,312; September, 28,092; October, 
23,722; November, 21,230; December, 21,222; total, 
234,201 tons. The three months when the shipments 
should in the naturalorder of things have shown greater 
elasticity were January, November, and December. The 
first-named was disastrous because of the frozen condition 
of the Severn, and the two latter proved unfortunate owing 
to the mild weather. The latter has a corresponding 
unfavourable influence upon the export trade in starting the 
new year. 

Discovery of Coal.—A few days ago a valuable seam of 
coal was struck on {the Colenna estate, near Tonyrefail. 
The seam is what is known as the *‘ No. 1 Rhondda.” It 
is of workable thickness, and, judging by present indica- 
tions, it has a good roof over it. It is well known that 
this seam has been searched for off and on, here and else- 
where, for many years, but this is the first time it has been 
discovered in the Ely Valley district. Like the ‘‘ Aber- 
gorky,’’ it is a very treacherous one, and seldom proves 
thick enough to be worked owing to the layers of coal part- 
ing company. Here all the layers are together. It was 
worked many years ago at Coedcae, and was preferred to 
the celebrated ‘‘ No. 3 Rhondda”’ for household purposes. 
It is stated that very little of this seam has been shipped 
for some years. Itis probable that in twelve months from 
150 to 200 tons of coal per day will be sent from the five 
good seams found on the Colenna estate. The collieries are 
within ashort distance of the Ely Valley Railway, and 
about a mile from the village of Tonyrefail. 


The New Colliery at Llantwit Vardre.—The name of 
the new company who have started operations at Llantwit 
Vardre is the Ystradbarwig Colliery Company. There is 
every probability that the new colliery wil! be an extensive 
one. The coalfield is large and valuable. The upper 
strata of this field were worked by the late Mr. Thomas 
Powell during many years. The new company is said to 
be a wealthy one. All the collieries in the neighbourhood 
have been lying idle for some years, but many of the 
colliers have continued to reside in the vicinity, being 
employed at the Great Western Colliery. 


Newport.— Heavy coal clearances were made last week. 
The tone of prices remains stiff, and the tendency if any- 
thing continues towards a rise. In the metal department 
things keep brisk, and prices are firm. A fair quantity of 
iron, &c., has been got off. Last week iron was shipped 
as follows : Imbituba, 318 tons ; New Orleans, 1800 tons ; 
Baltimore, 1995 tons; Corpus Christi, 831 tons; and 
Bahia, 1837 tons. From Bilbao there arrived 2840 tons 
of ore, and 237 tons of pyrites came in from Huelva. 


Cardiff.—Although the coal clearances during the past 
week do not show a very great total, shippers have been 
very busily employed, and in some cases there has been 
pressure for coal. Prices continue firm all round, and in 
some instances enhanced figures are demanded for both 
first and second-class qualities. Tenders have recently 
been submitted for large foreign contracts. Small steam 
coal is in better request than was the case a few weeks 
since, and prices show a little more firmness. Last week’s 
clearances comprised 99,448 tons of coal, 2554 tons of iron, 
and 1536 tons of patent fuel. The imports comprised 4707 
tons of iron ore from Bilbao, and 2214 tons of iron are from 
other sources. 


Swansea.—The metal market has not shown much varia 


seem unanimous in the opinion that 1882 will be a pros. 
perous yous. Iron remains firm. The demand is goed, 
especially in the manufactured department. Makers are 
well supplied with orders, and are unwilling to accept 
further engagements until the result of next week’s 
quarterly meeting is known. Iron rails are firm at about 
6. per ton. Old rails are easier. Steel rails are very 
steady. The Colonial Office contract has fallen into the 
hands of South Wales makers, 33,000 tons of 60 Ib. rails 
have been booked at 6/. 5s. per ton. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Proposed new Railway from Leeds to Hull.—At a 
meeting of the Parliamentary Committee of the Leeds 
Corporation the scheme of the East and West Yorkshire 
Union Railway—being a line between Leeds and Hull— 
came forward, when it was resolved almost unanimously, 
on the motion of Councillor Baker, seconded by Alderman 
Addyman, to recommend the council to petition in favour 
of the measure. It was pointed out that any additional 
means of railway communication between these two import- 
ant towns, and the opening up of a large colliery district, 
must be of advantage to the town, and therefore the 
council was asked to petition in support of the Bill. 

Hull—The Electric Light.—On Thursday the Lighting 
Committee of the Hull Corporation met at the Town Hall 
for the purpose of receiving tenders for the introduction of 
the electric light into Whitefriargate and the market-place, 
also on the pier, and at the Town Hall. That of the 
Brush Company amounted to 33261. for plant, and 9661. 6s. 
for working for twelve months, subsequent purchase being 
one of the conditions. Messrs. Siemens sent two tenders, 
one, in which purchase was optional, amounted to 32701. for 
plant, or 1550/. for hire and working. The second for 
purchase outright was 3600/. for plant and 950l. for 
working. ‘The first tender of Messrs. Siemens was, after 
some discussion, recommended to the council for adoption. 

Eckington Colliers and their Wages.—A large deputa- 
tion of the miners employed at the Reinshaw Park Pits 
belonging to Messrs. J. and G. Wells and Co., Limited, 
have waited upon Mr. J. Colver, the managing director, to 
ask for an advance of 10 per cent. in their wages. The 
men urged that the improvement which had taken place in 
trade warranted them at this time making an application 
for an advance in the amount of their wages. Mr. Colver 
said prices had not appreciably improved, and consequently 
the company must absolutely decline at the present time 
to entertain any application for an advance in their colliers’ 
wages. 

The Great Eastern Railway Extension in Yorkshire.— 
The new railway from Spalding to Lincoln is now nearly 
completed. It is expected that the contractors will finish 
before the end of the present month, and it is arranged for 
the line to be opened for traffic early in February. The 
Great Eastern Railway Company, who are joint owners 
with the Great Northern Railway Company, will then have 
running powers to Doncaster from March next, and thus 
open up a connexion with the Yorkshire railways, from 
which source a large increase of traffic is expected. The 
Great Northern Company have arranged for fast trains to 
ran from Lincoln to London (Liverpool-street) as an experi- 
ment. The station at Spalding, which will become an 
important centre, is being greatly enlarged, and the 
numerous branch lines and sidings will be worked by the 
** block system.’’ 


South Yorkshire Colliers and the Coal Owners.— 
Yesterday several representatives from the rival miners’ 
associations of South Yorkshire met a deputation of coal 
owners at the Royal Victoria Hotel, Sheffield. The 
colliers’ representatives appeared to be at loggerheads on 
the question of precedence, and did not work amicably 
together, the result being that the men obtained and the 
masters conceded — nothing. 








3UILDING EXxuIBITION.—We have been requested by 
Mr. John Black, the secretary of the Building Exhibition 
whith will be held at the Agricultural Hall in March next, 
to state that he will be pleased to forward to architects, 
surveyors, and clerks of works, on receipt of card addressed 
to 161, Strand, free admission tickets for the Exhibition, 
which promises this year to be a collection of exceptional 
interest. 





Tue INsTITUTION OF CiIvIL ENGINEERS. — At the 
meeting on Tuesday, the 10th of January, Sir William G. 
Armstrong, C.B., F.R.S., President, in the chair, it was 
announced that the Council had receatly transferred 
Charles Benjamin Braham, Jacob Forrest, and Tom Hurry 
Riches to the class of Members ; and had admitted Francis 
William Ashpitel, Perey Bingham, James Fettes Boulton, 
Francis Boynton, George Frederick Charnock, William 
Chatham, George Charles Denison, Alexander Graham 
Drury, James Faweus, Francis Richard Flindell, Ernest 
Edward Gabriel, Alfred Hill, Joseph Henry Hirst, Edward 
Ramford Jackson, Ernest Allen Horsford James, Chris- 
topher Little, Henry James Marten, Alfred William Pal- 
mer, Martyn Noel Ridley, William Henry Severn, Edward 
John Silcock, Robert Algernon Sumner, and Fred Spencer 
Yates, as Students. At the monthly ballot Thomas Hughes 
Gibbons, Cornwall Railway, and George Farmer Thomas, 
Wrexham, were elected Members; and John Edward 
Augustus Jenkins Blandy, Erith; Henry Ewart, Man- 
chester; Isoji Ishiguro, Stud. Inst. C.E., Westminster ; 
Joseph Lynch, Leopoldina Railroad, Brazil; James Os- 
borne, Rio Tinto, Spain; and Herbert George Sumner, 








sellers would only deal with small orders for early delivery. 
Within the last few days there have been many inquiries 


tion during the week. The year opens with encouraging and } 
cheerful prospects for the future; makers and bayers | 


Stud. Inst. C.E., Brading Harbour Works, Isle of Wight, 
Associate Members. 
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Charles Richardson, who is now engineer of the | accurate series of cross sections of the channel, in 


THE SEVERN TUNNEL. undertaking in conjunction with Sir John Hawk- 

A Few weeks ago we had the pleasure of con-| shaw. Mr. Richardson was formerly a pupil of the 
gratulating the Great Western Railway Company | late Mr. Brunel and was engaged with him in the 
and their engineering staff upon the successful | construction of the Thames Tunnel—a work of a 
completion of the heading which has been driven | very different kind, but which would nevertheless 
under the estuary of the River Severn, the fore-| suggest, by contrast, the best conditions for a sub- 
runner of the tunnel which is to connect the | aqueous tunnel. Mr. Richardson was the engineer 
English and Welsh portions of their railway system. |in charge during the construction of the Bristol 
he only connexion which has hitherto existed | and South Wales Union line and ferry above men- 
between the Great Western Railway systems on | tioned, which were opened for traffic in 1863. In 
the opposite sides of the Bristol Channel has been | the course of the construction of the piers in con- 
a steam ferry-boat plying across the New Passage | nexion with the ferry he had many opportunities 
at a point a few miles higher up the Severn than | of observing the nature of the rocks there at low 
the mouth of the Avon. The necessary Act of | water, and the remarkable levelness of the rocks 
Parliament for the ferry and its adjuncts was and beds of marl, and their compact and impervious 
obtained in 1857 by the Bristol and South Wales | texture naturally suggested the practicability of a 
Union Company, the late Mr. Brunel being the tunnel as a permanent means of communication. 





































‘order to fix the best point for the undertaking. 


These cross sections were taken at every 10 yards 
jalong the whole 300 yards included within the 
| parliamentary limits, and were made with the 
greatest care. On account of the strength of 
| the current the necessary soundings could only be 
| taken for a short time at the turn of the tide. It 
| was found that, although the depth of the stream 
| was least at low water of spring tides, the sound- 
|ings could at that time only be taken during a 
| space of a quarter of an hour, after which the lead 
would be carried away and no bottom felt ; and it 
was therefore found best to sound during high 
| water of neap tides, when the operation could be 
continued for an hour or more. The depths were 
| taken from a boat rowed by four men, by means of 
a heavy lead and twisted wire, coiled on a drum 
which indicated the exact length of wire run out. 
The boat was kept in the line of two poles which 
| had been fixed upon the low water rocks in the line 
| of the intended section, and at every sounding the 
angle was taken with a sextant to a lateral pole 
fixed at a given distance from the others. The 
hour and minute when each observation was taken 
were recorded, and an observer on shore noted the 
height of the tide every few minutes. From the 
| combination of these observations the sections were 
plotted out, and, in the result, it was found that 
| they were very much alike, and that the bottom of 
the Shoots was nearly level all the way across the 
deeper parts. : 
The diagram, Fig. 2, of which the vertical scale 
is of course very greatly exaggerated, as com- 
pared with the horizontal scale, shows the section 
across the river bed along the line of the tunnel 
and looking down the stream. On the left-hand 
side is the long stretch of beds of rock and marl 
known as the English Stones, a mile and, a half 
across, and uncovered soon after half-tide. These 
consist of very firm and level beds belonging to 
the lowest strata of the new red sandstone. The 
upper surface beds close to the shoots and on each 
side of it are of a similar character, but it will be 
seen from the section that these and their under- 
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engineer. It{had always been Mr. Brunel's inten- | Besides the steam-ferry two alternative methods of 
tion to make this ferry in the end fit for the con-| connexion presented themselves, either a bridge or 
veyance of coal and other heavy goods in the truck, | a tunnel. 

but he thought it advisable, in the first place, to| We have always been and still are of the opinion 
open it for passenger traffic only, and thus to have | that the construction of a bridge over the estuary 
theopportunity of gaining further experience of its| would have been far more expeditious and less 
capabilities and requirements before he decided upon | costly than tunnelling underneath it. At the time 
the plan to be adopted for the conveyance of heavy | when the tunnel scheme was adopted it was thought 
goods. Unfortunately, however, Mr. Brunel did not | by the directors of the company that a bridge 
live to see even the passenger ferry finished, and | which would have involved a span of not less than 
since its completion it has never been used except | 1300 ft. over the Shoots was impracticable; but the 
for the conveyance of passengers and light goods, | designs of Messrs. Fowler and Baker for the new 
transhipment having always been necessary. The} Forth Bridge, involving spans of over 1700 ft., 
position of the Severn Tunnel and railway, which | considerably exceed this dimension. The special 





will replace this inconvenient method of transit, is} difficulties which were considered to stand in the | 


shown on the diagram (Fig. 1) by the black line| way of-a successful bridge were the great and 
crossing the river at a point where the Shoots—as| variable rise and fall of the tides—amounting in 
the deep and comparatively narrow low-water|some cases to as much as 50 ft.—the frequent 
channel of the river at this point is called—are | occurrence of fogs, the great speed and force of the 
narrowest. This low-water channel is indicated in | current, and the vast quantities of sand, gravel, and 
the diagram by the dotted lines gradually converg- | even large stones, which are borne up and down 





ing to the Shoots and then suddenly expanding | stream by it. These difficulties seem to have been | 


further up where two rocks known as the Lady | thought sufficient to make the tunnel preferable ; 


Bench and English Stones are exposed to view at low | and therecan be nodoubt that so far as permanence | 


water. The shading of the diagram indicates the | and safety are concerned, the latter scheme, apart 
geological features of the surface of the neighbour- | from its cost and the time necessary to carry it out, 
ing country, the plain white representing deposits of | presents considerable advantages. 
alluvium, the vertical shadings the lias, the hori-| In the year 1872, after several previous abortive 
zontal shading the new red sandstone, the oblique | measures, the Act of Parliament for the construc- 
lines the old red sandstone, the oblique “ pointing” | tion of the Severn Tunnel and works was obtained 
the carboniferous limestone, and the dotted shading | by the Great Western Railway Company. In 
the dolomitic conglomerate. 

The locality chosen presents many advantages, 
and we believe that the idea of making a tunnel | included within the limits of deviation, and the 





order to give a wider choice for the line of the, 
tunnel a space of 300 yards along the Shoots was | 
|through in the shafts and again in the heading. 


under the Severn at this point originated with Mr. | first step after securing the Act was to obtain an |These strata are shown in the diagram, As a 





lying strata are separated from the beds on the 
left side of the section by an extensive fault. It 
will also be seen from the diagram, Fig. 1, that the 
line of the steam ferry at the New Passage, half a 
mile higher up than the tunnel, avoids these rocks, 
which are all bare at low water. 

From the section, Fig. 2, it appears that whilst 
the side of the Shoots nearest the shore is very steep, 
that on the other side ascends by a gradual series 
of undulations, which the exaggerated vertical 

| scale of the diagram causes to appear as a series 
of sharp-pointed ridges and furrows. On compar- 
ing the section with the plan it will be seen that 
the steep side of the channel is the concave side. 
This is well known to be always the case where the 
river channel has been gradually worn away and 
cut out by the water and the gravel and stone 
which it carries, the latter being naturally driven 
by the current in turning the corner, against the 
concave side of the channel. A notable example 
of this is to be found not far from the Severn on 
the River Wye, at the Wynd Cliff. 

This fact alone, which we have just pointed out, 
would suggest that the channel of the Shoots has 
| been formed by the agency of water; but, curiously 
enough, there has always been a strong party among 
the local geologists which has advocated the theory 
of the channel being a fissure due to the upheaval 
of the strata. The working of the heading which 
has just been completed, has some time ago 
exploded the latter theory, the continuity of the 
strata under and round the Shoots having been 
decisively demonstrated by the formations passed 
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further confirmation of this theory, if any were 
needed, we may mention that the furrows in the 
bottom of the channel are found to correspond 
almost exactly, when the direction of the strata 
is taken into account, with the alternate soft and 
hard beds of rock which have been passed through 
in the heading beneath. This can be due to nothing 
but the wearing away of the softer strata by the 
scouring action of the gravel, and from this, com- 
bined with the horizontal contour, the mode in 
which the channel has been gradually eroded 
appears sufficiently obvious. 

In the month of March, 1873, the sinking of the 
first shaft was commenced on the Welsh side of the 
stream, and it was intended to form a permanent 
pumping shaft. The first 85ft. passed through 
were in the new red sandstone, the remainder being 
in the coal measures. At about 45 ft. down, in the 
red marl, a spring was met with which yielded 
about 12,000 gallons an hour, and three or four 
yards below another and much larger spring of 
27,000 gallons an hour was tapped. Hence to the 
bottom, but little more water was found, and the 
shaft, 200 ft. deep, was completed, and the heading 
commenced in December, 1874. The portion of 
the tunnel under the Shocts was the only part as to 
the practicability of which there could be any 
doubt, and it was therefore decided to drive a 
heading of comparatively small dimensions from 
the nearest shore, under the Shoots, in order to 
place its practicability beyond question, before 
more extended works were undertaken. Whilst 
the pumps were being permanently fixed, and the 
air-compressing apparatus for the rock drills 
being prepared, the miners went to work at the 
heading in the old-fashioned way with hand drills, 
working day and night in 12-hour shifts, and 
getting through no more than four yards a week. 
In a month’s time the McKean drills were intro- 
duced and set to work, and were for a little while 
regarded with great disfavour, the men believing 
they could get on faster in the old way; but an 
accidental breakdown of the air pump. which 
relegated the work for a day or two to the old 
method, quickly put an end to all grumbling. By 
working in three 8-hour shifts the heading could 
be driven in a firm hard rock at the rate of 18 yards 
a week, or in softer material, where timbering was 
required, at the rate of 14 yards. The heading 
is 7ft. square and rises, as will be seen by the 
diagram, from the bottom of the shaft at the 
incline of 1 in 480, towards the lowest part of 
the tunnel under the Shoots, about 800 yards from 
the shaft. It wasintended that this heading should 
form a permanent culvert for draining the tunnel, 
but the original design has been somewhat varied 
in a manner to which we shall presently refer. 

The rock under the Shoots was found to be all 
Pennant of the hardest description, and as soon 
as the driving of the heading had shown the nature 
of the most difficult portion of the undertaking, 
further shafts were sunk on both sides of the river, 
and the commencement of the inland portion of 
the tunnel on the Welsh side was begun. Curiously 
enough in this subaqueous undertaking, it was 
from the inshore works that the greatest water 
trouble wasencountered. Previously to the middle 
of October, 1879, the water pumped from the 
workings was about 150,000 gallons an hour, a 
pumping power of double that capacity being pro- 
vided, viz., a capacity of 262,000 gallons an hour 
at the head of the shaft, and 46,000 gallons ata 
shaft some little distance inland. In driving the 
inshore beading at a distance of some ten chains 
from the main pumping shaft, a spring of about 
360,000 gallons an hour was tapped at the junction 
of the millstone grit and the carboniferous lime- 
stone. This being considerably in excess of the 
pumping power the works gradually filled, and 
all progress was stopped underground for more 
than a year. Additional pumps were procured, 
and the total pumping capacity at the main shaft 
was raised to 46V,UUU gallons an hour, but as the 
sum of 360,000 gallons and 150,000 gallons had to 
be dealt with, this was still insufficient, though by 
means of it the depth of water in the shaft was 
reduced from 17U ft. to30 ft. In the subaqueous 
heading at a distance of a quarter of a mile from 
the bottom of the shaft, there were flood doors by 
means of which the 150.000 gallons an hour could 
be shut-off ; and various attempts were made by 
the diver attached to the works to reach and shut 
these doors. On account of the length of air tube 
which he had to drag after him, these attempts 


occasion got within 200 ft. of the required point. 
Recourse was then had to an apparatus invented 
and patented by M. Fleuss, in which a knapsack 
carried on the back contains the necessary materials 
for generating a supply of oxygen to the operator, 
and by means of this apparatus the doors were 
successfully reached and closed in November 1880. 
The 150,000-gallon spring being thus shut off, the 
pumps were enabled to deal with the remainder, 
and the shaft was dried and work in the heading 
recommenced in a few days. This inland spring 
has since been walled up. It was first conducted 
into a wooden channel raised 2 ft. or 3 ft. above 
the level of the heading, and then underneath 
this channel a wall was built with a flood door. 
The door was then opened, and the trough taken 
away, permitting the spring to flow through the 
door, and the upper part of the wall was completed, 
and the door then closed, and the spring thus shut 
back. 

This influx of water into the heading and the con- 
sequent stoppage of the works, though due to no 
want of skill or foresight, and in nowise due to the 
subaqueous part of the undertaking, seemed to have 
shaken the confidence of the public in the success 
of the scheme ; and in order to give renewed con- 
fidence, the Great Western Company thought it 
desirable to place Sir John Hawkshaw, who had 
hitherto been the consulting engineer, in the posi- 
tion of chief joint engineer with Mr. Richardson. 
The immediate result of this change was a decision 
of the directors of the company to lower the line of 
the proposed tunnel some 15 ft. at the part under 
the Shoots, to provide against any possible con- 
tingencies of water from above. So far as we can 
learn there was absolutely no reason for thus lower- 
ing the tunnel which did not exist equally when the 
work was begun, and which, if sufficient, should 
have entered into the original design. Sir John 
Hawkshaw has been the consulting engineer 
throughout, and we are at aloss to understand why 
this, if necessary, was not suggested by him to the 
Board long before. If it had been there can be no 
doubt that the suggestion, coming from so high a 
quarter, would have been adopted, notwithstand- 
ing the opposite opinion of Mr. Richardson. As it 
is, it seems to us that many thousands of pounds 
must have been wasted by the alterations consequent 
on the change of plan. Among other things the 
first heading, which was intended to form a perma- 
nent culvert, will now be useless for that purpose. 
The old culvert was designed to ventilate as well as 
to drain the tunnel, and the flow of water down 
it would have considerably aided the ventilation. 
The new culvert will not be available for this pur- 
pose, and we suppose that Sir J. Hawkshaw con- 
siders that the tunnel will ventilate itself. Con- 
sidering the length of the tunnel and the depth of 
the central portions we look upon this as very 
doubtful. 

The driving of the heading from the Glou- 
cestershire side of the river, under the English 
Stones, has proceeded simultaneously with that 
on the Monmouthshire side. The whole of the 
heading on the English side is in the new red sand- 
stone. On April 29 of this year, at a time when 
the two headings had been driven to within 130 
yards of one another, an outbreak of water from 
above occurred in the heading on the English side, 
which stopped the works for some weeks. The 
rocks above, through a fissure in which the water 
penetrated, were considerably above low-water 
mark, but a depression there causes a pool of water, 
called the Salmon Pool, to be left even at low tide. 
The orifice through which the water burst seems 
to have been only a few inches wide at the bottom, 
and attempts were made to dry the works by 
pumping. This, however, was found to be imprac- 
ticable, and the result of the influx of water and of 
the pumping was to cause the upper part of the 
orifice to expand into the shape of a large funnel. 
A channel was cut in the surface rocks so as to 
allow a considerable portion of the water in the 
Salmon Pool to drain away at low water, and the 
leak was then stopped by filling the funnel-shaped 
opening with puddle bags. The flooded portion of 
the heading was soon dried again, and the work 
recommenced. The two headings met, as we have 
before noticed, on the 26th of September last, with a 
degree of accuracy almost unparalleled, considering 
the nature of the work. 

The method by which this accuracy of line was 
secured: was quite novel, and was adopted by 
Mr. Richardson to meet the peculiar circum- 


laying out tunnel lines, by carrying the lines down 
the shafts by means of suspended plumb-bobs was 
not applicable in this case for various reasons. 
Where the shafts of a tunnel are numerous and the. 
headings comparatively short, any error which 
might arise from unsteadiness of the plumb-bobs 
or otherwise would not be magnified to such an 
extent as to render it serious. In this case the 
heading to be driven from the bottom of the shaft 
on the Welsh side was two miles long, and as the 
available base was only 12ft., any error at the 
start would have been magnified 900 times at 
the far end of the heading. Presuming that under 
the most favourable conditions the 12 ft. base 
could have been ranged from top to bottom of the 
shaft, with an error of only one-twentieth of an , 
inch, this would have become an error of 45 in. at 
the distance of two miles. From the facts, how- 
ever, that the shaft was extremely wet, rendering 
accurate observation difficult, and that the incessant 
jar of the large pumps working in the shaft 
rendered anything like a steady plumb-bob out of 
question, it 1s obvious that the chances were that the 
error at the bottom would have been much greater 
than only one-twentieth of an inch. In cases, such 
as that of the Mont Cenis Tunnel, where very long 
headings have been driven without intermediate 
shafts, they have been driven from the open, where 
a long and accurate base line could be ranged back- 
wards. Under all the circumstances of the case, it 
became necessary to adopt some other system which 
should altogether dispense with the plumb-bobs. A 
large transit instrument was employed, the telescope 
of which could revolve completely. round on its 
horizontal axis, and the telescope was firmly fixed 
at the top of the shaft and carefully levelled so that 
the optical axis should revolve in a true vertical 
plane. The instrument was placed accurately in 
the vertical plane through the centre line of the 
tunnel, by sighting to poles in the proposed line, 
one across the tunnel and the other some distance 
inshore. At the bottom of the shaft and in the 
commencement of the heading a horizontal wire 
about 100 yards in length was stretched, one end of 
the wire, which we may call the end A, being 
secured on the side of the shaft further from the 
heading and the other at a point 100 yardsalong the 
heading, which we may call the end B. Thus the 
part of the wire stretching across the opening of 
the shaft and visible from the top was about 14 ft. 
in length, and for the purposes of observation this 
part was illuminated by means of the electric light. 
The portions of the wire at the ends A and B were 
passed over the \Y-threads of horizontal fixed 
screws and attached to weights suspended from the 
ends of the wire, by which means the wire was 
stretched. Thus by turning either of these screws 
the position of either end of the wire could be 
varied. The telescope was first directed upon the 
end A of the wire, and by means of the screw this 
was brought accurately into the centre line and there 
fixed. ‘The telescope was next directed to the fur- 
thest point of the wire visible on the other side of the 
shaft, 14 ft. distant from the end A, and by turning 
the screw at the end B, 100 yards off, this point was 
also brought accurately into the centre line. Thus 
not only was the visible part of the wire accurately 
fixed, but at the same time, the wire being adjusted 
from the distant end B, the whole wire becam: 
accurately directed into the line of the tunnel. 
Thus the only error which could occur would be 
the very minute error of observation of the posi- 
tion of the wire relatively to the cross wires of the 
telescope. It will be observed that a slight error 
in the level of the transit instrument would not 
affect materially the accuracy of the result. Ob- 
viously, if the transit instrument had been slightly 
tilted about on an axis at right angles to the line 
of the tunnel the verticality of the plane described 
by the optical axis of the telescope would not hay 
been affected. Also, if the instrument had been 
slightly tilted about on an axis parallel to the axis 
of the tunnel, the only effect would have been to 
shift the wire at the bottom parallel to itself for a 
small space. The wire being still parallel to the 
true axis, any small error thus introduced would 
not have been magnified at the far end of the head- 
ing, the only effect being to shift the whole line of 
the tunnel very slightly parallel to itself. Hence, 
it follows that a combination of these two errors of 
level would only affect the result in the manner 
indicated. A base line of 100 yards was thus 
obtained which was practically free from error, 
and the result has fully justified the method 
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ings being practically nil. The ranging of the lines 
was carried out by Mr, J. J. Geach under the direc- 
tion of Mr. Richardson. 

When completed the total length of the tunnel 
will be nearly 8000 yards. The gradient was origi- 
nally intended to be 1 in 100 from each end to the 
centre of the tunnel under the Shoots, but on account 
of the lowering of the centre, the gradient on the 
Welsh side will be 1 in 90. The length of tunnel 
under the Shoots is 484 yards, the deep water 
portion of which is 270 yardsin width. The actual 
time taken in driving the heading under the river 
has been nearly four and half years, and the 
average rate of progress in the heading driven 
from the Monmouthshire side has been 15 yards 
a week. In 1880, the contract for the com- 
pletion of the tunnel—the unknown factors of risk 
having at that stage almost disappeared—was 
let to Mr. Walker at the price of 800,000/., and by 
him the works are now being carried on under 
the supervision of the Great Western Company’s 
engineers. The excavation and brickwork of the 
permanent tunnel are now being rapidly proceeded 
with, and probably in the course of two or three 
years the line will be ready for traffic. The tunnel 
is to be bricked completely round for the greater 
part of the distance, the crown of the arch being a 
semicircle of 13 ft. radius, Nearly 400 yards have 
already been bricked in. 

The geological facts which the tunnel works have 
brought to light are of considerable interest, but 
we have not space to go into them here. The 
sequence of strata is shown by the diagram No. 2, 
and the superficial rocks by diagram No.1. One 
remarkable fact which has been brought to light is 
the thinning out here of the coal measures of the 
Severn basin. Two thin seams of good coal were 
passed through in the heading, in the upper coal 
measures just above the Pennant on the English 
side of the Shoots, one 15 1m. and the other 10in. in 
thickness. It seems probable from the regular 
sequence that these and the accompanying strata 
represent in this locality, the whole of the upper 
coal measures, which thus thin out here and form the 
edge of the Severn coal basin. This subject has been 
ably dealt with in a paper read before the Geo- 
logical Section of the Bristol Naturalists’ Society, 
to which we recommend our readers. Those who are 
desirous of further particulars of the inception of 
the undertaking of the tunnel scheme, we refer to 
Mr. Richardson’s paper read before the British 
Association in 1875, at the time when Sir John 
Hawkshaw was President of the Association. To 
both these papers we have to acknowledge our 
indebtedness for valuable information. 
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The Water Supply of England and Wales; its Geology, 
Underground Circulation, Surface Distribution, and 
Statistics. By CHARLES E. De Rance. London: 
Stanford, 1882. 

Tus collection of English water supply statistics, 
made by a geologist practised in this special branch 
of the science, will certainly serve as a standard 
book of reference for ten years, and perhaps for 
many years after. The investigations and labour 
culminating in this useful work, commenced in 1874, 
when the author became secretary to a committee 
of inquiry into the underground circulation of 
water; the sources of information were various, and 
probably troublesome to deal with; but the assist- 
ance afforded to the laudable intention of collecting 
everything trustworthy on the subject has been 
large, comprising the help of a large number of 
practically eminent scientific men. 

The first two chapters of the book—forty-six pages 
—are devoted to the general subjects of rainfall, 
percolation, and composition of water ; the last 
chapter, No. XXXV., consists of twenty pages, on 
the general subject of propagation of epidemics by 
potable water. ‘The rest of the book is on one uni- 
form system, giving statistics of water supply, 
population, acreage, and geological information for 
the whole of England and Wales, under a classifica- 
tion of river basins, groups of stream catchments, 
and lake basins ; the information given is excessively 
condensed and occupies 530 pages, 

The following is a sample of the form in which it 
is conveyed : 

River Avon. (CXXVII).— Ordnance Survey basin. 
Length, 62 miles; area, with its tributaries, 891 square 
miles. The Bristol Avon basin is bounded, south by the 
Mendips, east by the cretaceous escarpment forming the 
margin of the Hampshire and Thames basin, north-east by 














a portion of the diagonal watershed ranging across the 
oolitic rocks, the Avon rising in them on one side of the 
watershed and the Thames head on the other, the elevation 
of the summit level 354ft. to 397 ft. Of the 891 square 
miles of area, 9 consist of carboniferons limestone, 17 of 
later carboniferous rocks. 149 of triassic marls, 109 of lias, 
560 of oolites, 43 of greeneand and gault, and 13 of chalk. 
Following the river from its outfall, it passes across the 
red marls, and through the magnificent gorge in the car- 
boniferous limestone at Clifton, to Bristol, 35 ft. above 
Ordnance datum, witha rainfall of 33.7 ; thence across lias 
and trias, overlying the Bristol coalfield to Bath, with an 
elevation of 63 ft., and a rainfall of 30.5. Here commences 
the canal ascending the river, and dividing into two 
branches, both of which pass into the Thames basin. 
From Bath to its source the stream flows over the oolites, 
passing Bradford and Trowbridge ; it attains a height of 
122 ft. at Melksham, 152 ft. at Chippenham, with a rainfall 
of 28.1lin., thence it flows north 4 Malmesbury and Tet- 
bury to its sources. 

North of the coalfield, at Priest’s Barrow, the following 
sequence is given by Sir Henry De la Beche and Professor 
Ramsay: Inferior oolite 20ft., sands 30 ft. and lower 
lias 200 ft. ; the upper bed of the lias here thins out, and 
the lower lias is much attenuated, but increases in thickness 
northwards, as do the red marls, which here reach 360 ft., 
resting on coal measures, and further south on the dolo- 
mitic conglomerate. 

At the inferior oolite outliers further north at Stanton- 
bury Hill Camp the lower lias has increased to 290 ft., and 
the sands to 50 ft. Still further north, on the northern 
slope of the River Avon at Jay Hill, the marlstone makes 
a reappearance, thesequence being: Inferior oolite 20 ft., 
sands 50 ft., marlstone 80 ft., and lias, limestone, and marl 
120 ft. (+). 

Tetbury (Gloucester).—Acres, 80; population, 2419. 

Malmesbury (Wilts).—Acres, 325; population, 3133 ; 
water works company; two streams and private wells; 
good supply after great floods; rateable value, 47621. 

Chippenham.—Acres, 287; population, 4495 ; 90,000 
gallons pumped into a reservoir out of a well; rateable 
value, 12,0381. 

Caine.—Acres, 419 ; population, 3406 ; three pump wells 
and three dipping wells only ; rateable value, 89151. Rain- 
fall in 1879, 39.12 in. ; at Compton Bassett, 400 ft. above 
the sea, 36.71 in. 

Devizes.—Acres, 917; population 6645 ; well about 
4} miles off in the chalk, pumped to reservoir by steam ; 
rateable valne, 22,3951. Rainfall in 1879, at Bishop’s 
Canning, 446 ft. above Ordnance datum, 35 67 in. 

Trowbridge.— Acres, 1794; population, 11,041 ; constant 
supply of 55,000 gallons a day from Biss springs, out of 
the chalk at Upton Scudamore, 6 miles distant. The com- 
pany first sank a well in the lias 160ft. deep, with 40 ft. 
bore of 18 in. diameter at the bottom. In sinking the shaft 
a salt spring was met with, which was stopped out, but 
salt water came in 2) ft. from the surface, and the Rivers 
Pollution Commission found the water to yield 6 lb. of 
common salt to the 1000 gallons, instead of the usual pro- 
portion of 30z. The temperature was 11.1 Cent. ; total 
solid impurity, 144.34; chlorine, 36.70; total hardness, 
57.1, of which 29.7 was permanent ; rateable value, 23,0001. ; 
36 and 37 Vict., 1873; the Trowbridge Water Act. Rain- 
fall in 1879, 140 ft. above Ordnance datum, 33.40 in. 

Continuing in this manner with the other places, 
Bradford-on-Avon, Bath, Clevedon, Bristol, Hor- 
field, St. George, Radstock and Frome, the account 
of basin No. CXXVIL. ends with statistics of 
population and their density for this basin taken in 
the census of 1871 and of 1851. 

Small streams, canals, and matters of special 
local interest are mentioned in connexion with the 
nearest places mentioned within each basin. 

As the method here explained is carried out 
throughout the whole work, one mode of reference 
is first to find the Ordnance Survey basin including 
the spot sought for, and then to search through the 
information conveyed under that head for the town 
or village nearest the spot; the required data can 
then be arrived at. Another mode is to search 
in Index No, II. for the nearest river or lake, which 
refers to pages of the book ; a third mode is when 
the urban sanitary district of the spot is known, 
Index No. ILI. then refers to the proper page of the 
book. Hence in any case reference is easy, a con- 
trast to the Rivers Pollution Reports. All engineers 
having home practice in water works, drainage and 
sanitary works, will therefore find this book con- 
venient as well as nearly indispensable. Nor will 
its use be confined to them alone; there is now a 
strong inclination among the more educated section 
of the general public to avoid drinking contaminated, 
foul, and deleterious water and to dispense with 
zymotic germs, typhoid sewage, crenothrix poly- 
spora, and the phthisis, goitre, calculous disease, 
and dyspepsia, due to unclean potation. ‘The anciept 
willingness to consume ‘a peck of dirt,” and to 
preteud it is all very clean, is becoming an exploded 
superstition and a generally condemned piece of 
bypocrisy. To guard against such dirt, the public 
now requires to learn, not merely what company 
supplies the water, but where it comes from, whence 
collected, how gathered, purified, and distributed ; 
and lastly, what does the analyst say about it. 
Formerly, perhaps, horses were far superior to 





Englishmen in that discriminating sense that dis- 
tingnishes between good and bad water; now the 
Englishman tipples less, consumes more water, and 
even in the less enlightened classes, hazards an 
opinion about quality of water, and talks about 
“nitrites.” One of the main sources of general 
information on such points for the inquiring section 
of the public will be books of this class. 

To aid in conveying comprehensive information 
in connexion with water supply about England and 
Wales generally, this book is illustrated with six 
maps. The first map is hvetographical, the various 
districts of England and Wales are tintedin various 
depths of colour in accordance with their annual 
rainfall, and divided into six classes; one of very 
low rainfall less than 25 in., the second from 25 in. 
to 30 in., the third from 30 in. to 40 in., the fourth 
from 40 in. to 50 in., the fifth from 50 in. to 75 in., 
and the sixth of very high rainfall above 75 in. 
annually. While recognising the general conditions 
of England and Wales with regard to rainfall, 
which are that the west and south are exceedingly 
wet and the east exceedingly dry, it may be noticed 
that the intermediate portions do not preserve any 
persistent steady graduation from one to the other ; 
for instance, there is one long strip of country from 
the Dean Forest up to Chester, and a belt of land 
from Bridgewater Bay by Salisbury Plain to Read- 
ing, both of which are strongly marked by having a 
low rainfall of from 25 in. to 30 in. annually. 

The second map is a hydrogeological map of 
England and Wales ; the districts are here classified 
according to four classes of rock ; the first, imperme- 
able, the second partially porous, the third supra- 
pervious, consisting of clay resting on pervious rock 
containing water, the fourth permeable. Although 
some such classification may be necessary for the 
general purposes of a map, the third class must 
necessarily be rather indefinite, as it involves the 
recoguition of at least two conditions of the upper, 
and two of the lower stratum, in accordance with 
the general classification adopted; and these dis- 
tinctions are not preserved. 

The third is a map of the catchment basins of 
England and Wales; in accordance with the OUrd- 
nance Survey catchment basin map, but ouly toa 
partial extent. 

The Ordnance Survey divided Great Britain 
into two natural groups. Mr. De Rance justly 
remarks that the division of basins into natural 
groups should be based on the geological structure 
lines of the country; and though apparently for 
convenience the 215 minor catchment basins of the 
Ordnance Survey are adopted, they are formed into 
thirteen groups numbered on the map, the separate 
basins are distinctly coloured, referred to in Index 
No. II. by number, and form the basis of general 
arrangement throughout the book, 

Map No. 4 of Metropolitan London is distinctly 
coloured to show the area built upon at different 
dates, the dates being a.D. 1560, 1745, 1818, 1834, 
1867, and 1881, the limits of the jurisdiction of the 
Board of Works being also marked. ‘The increase 
of London in the last fifty years shown by this 
map is enormous, and by itself affords sutticient 
reason for an alteration on a large scale in the mode 
of supplying London with water. 

Map No. 5, also of London, shows the limits of 
supremacy of the various water companies ; the 
populations submitting to their charge are also 
given in tabular form attached to it; the details of 
the supply afforded in 1879 are given on page 185 
immediately following the map. Asa peculiarity in 
this Table may be noticed the employment of French 
measure, cubic métres, décalitres, and so forth, in 
addition to English units ; certainly the gallon is a 
most troublesome unscientific unit, but the cubic 
foot and the foot weight of 1000 ounces are very 
convenient existing English units for estimating 
water supply. 

Map No. 6, of England and Wales, is divided into 
coloured districts of fourteen classes, according to 
the amount of supply demanded by its population 
at the fixed rate of 31] gallons daily per head; this 
map is rendered further useful by figures within 
each county representing the acreage per head. 

The whole of these maps and the information 
conveyed is in accordance with the last census 
returns, those for the year 1881. 

A great deal of useful information is also given 
in the form of small tables interspersed with the 
the text ; as those on percolation by Ebermayer and 
Greaves, one on absorption, one on hardness, 
another of analyses of water from oolite, and on the 
temperature of chalk wells, besides others that 
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occur in the mass of the book dealing with the 
statistics of each separate catchment. 

The last chapter on the ‘ Propagation of 
Epidemics by Potable Water,” is especially interest- 
ing. Mr. De Rance mentions that the researches of 
Chaveau and Sanderson prove that virus resides in 
organic granules that require merely an animal nidus 


to multiply spores and produce zymotic disease, and | 


are quite unaffected by excessive dilution in trans- 
port; and that such disease is mostly propagated 
through drinking water containing organic granules 
conveyed thither in the faces of patients suffering 
from that disease. The epidemics that occurred at | 
a few places in England in late times are then 
briefly treated. First, the respective condition of 
water supply and cholera in London and other 
places in England is noticed in the following Table, 
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and remarks: 


Total Mortality 








— Character of Water | Mortality from 
ai Supply. | from Cholera 
Cholera. per 10,000. 
1832 | Polluted... ... | 5,275 31.4 
1849 Very much polluted 14,137 | 61.8 
1854 | Less polluted... 10,738 42.9 
1866 | Much less polluted 5,596 18.4 





During the epidemic of 1832 there was no efficient 
sewage deposit ; in 1849 the sewage was diffused in 
the drinking water taken from the rivers; thus the 
more eastern districts suffered more than the 
western, while at Kew the mortality was only 8 per 
10,000; in 1854 the Southwark Water Company 
supplying Bermondsey drew its water supply from 
close to a Battersea sewer ; in 1866 the area supplied 
by the East London Water Company froma polluted 
portion of the Lea was the sole part of London that 
suffered. 

In Westminster in September, 1854, 287 deaths 
jn one week, besides those before and after them 
were traced to cholera poison in the Broad-street 
well contaminated by choleraic evacuations from a 
neighbouring cesspool. ‘The cholera outbreak in 
Shoreditch in 1848 was due to percolation from a 
cesspool to a well. The Merthyr Tydvil cholera 
outbreak in 1849 was due to the dissemination by 
the wind of dry sewage matter in an undrained 
town. The deaths inthe cholera cutbreaks at Man- 
chester, were in 1832, 890; in 1849, 1115; in 1854, 
50; in 1866, 88: the drinking water before 185] 
was polluted water from the Irwell and from shallow 
wells. At Wigan in 1849 cholera killed 348 persons, 


in 1866 only 58, the water supply was changed in| 


1866. The Southampton cholera outbreak of 1866 
was due to cholera-poisoned water brought in a ship’s 
tank from Alexandria. 

The influence of impure drinking water in pro- 
ducing diarrhcea and dysentery does not admit of 
the same direct proof, for the reason that many 
and very various diseases are comprised under these 
terms, which should more correctly be applied 
merely to symptoms, 

A small ‘Table of mortality for fourteen towns in 
England, given at page 584, includes deaths from 
cholera, diarrhcea, and other causes. 

Typhoid fever, endemic in this country, and 
carrying off 15,000 persons annually, is due to the 
consumption of water polluted by sewage, in most 
instances ; the conditions of propagation being 
similar to those of cholera. The outbreaks and 
conditions quoted are those at the following places 
and times: Croydon, 1852; Hastings, 1856; 
‘lelting, 1867; Chichester, 1865 ; Caterham, 1879; 
Congleton, 1866; Tottenham, 1864; Guildford, 


1867; Southampton; Millbank, from 1833 to 1854 
inclusive ; Clifton, 1847 ; Cowbridge, 1853; Win- | 
terton, 1867: Wicken Bonant, 1869. ‘The con- 


clusions drawn from these statistics are that the | 
extinction of such diseases is practicable, and that | 
the extinction of one class of zymotic disease is not | 
necessarily followed by another; also that the errors 
of medical men in ascribing many such diseases to 
intangible influences, heat, cold, depression, &c., 
have been the cause of the long prevalence of 
incorrect knowledge of the subject. Goitre is 
traced by Drs. Aitken and Lebour to the use of 
water that has percolated through rocks of carboni- 
ferous Limestone or magnesian limestone; it is 
cured by the removal of the patient to other places; 
but the tracing of the distribution of goitre in Eng- 
land is not yet sufficiently complete. It occurs in 
Yorkshire, Derbyshire, Nottingham, and Cheshire ; 
but it also appears on the chalk in Hampshire and 
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Sussex, and in Surrey, Dorsetshire, and at Wolver- 





hampton and Crediton. 

Calculous disease was traced by Dr. Thursfield 
to the use of well-water at Shrewsbury. Dyspepsia 
is traced by Dr. Parkes to the use of hard drinking 








water containing sulphate or chloride of calcium 
and magnesian salts. The diminution of deaths by 
phthisis at Merthyr, Cardiff, Macclesfield, Leicester, 
Warwick, Salisbury, and Newport is clearly traced 
to the executiun of sanitary works of improved 
drainage ; the consumptive death-rate is proved to 
be least on pervious soils generally. 

Such are the diseases that happen to be at present 
clearly traced to certain foul conditions of drinking 
water and of soil ; formerly this was not the case, 
they were ascribed to other causes, including Divine 
wrath, But the future may unfold further know- 
ledge, as the result of observations of scientific and 
laborious men, for there can be little doubt that the 
various influences of dirt of different sorts extend 
far beyond the now known limits. 

When comparing the conditions of natural water 
supply of England with those of most inhabited 
countries, the most salient point is perhaps the 
insignificance in size of our largest rivers, and the 








small scale of everything in connexion with them ; 
the next is the advantages we possess in having an 
equable rainfall amply sufficient for utilisation. 
The amelioration of the conditions of the streams of 
the drinking water of the soil and the drainage can 
only be effected by the energies of the people in 
every district, when aided by legislative action. 
At present, vested interests, trade requirements, and 
hindersome legislation combine to oppose that 
amelioration ; and the efforts of every one interested 
are needed to make a fresh start in the direction of 
progress, and to render the water supply of England 
ind Wales what it should be, rather than leave it as 
it is. 


Die Elektrischen Telegraphen fur besondere Zweske. 
By L. Koutriirst and Proressor K. E. ZETzscHE. 
Berlin; Julius Springer. 

This volume, which forms one of a series of hand- 

books on electric telegraphy, is the first of a set of 

two intended to give a complete illustrated record 
of electric telegraphs for special purposes. The 
names of the authors themselves are a guarantee 
that we may expect a very complete account of 
existing electric telegraphs and their performance, 
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and our expectations are fully realised on perusing 
this voluminous and well illustrated portion of a 
work which, when completed, will form a most 
excellent and complete reference book. Under the 
priucipal healings are treated electric call-bells, 
electric house and town communications, and 
electric telegraphs for railway service, the latter 
naturally occupying by tar the largest part of the 
900 pages which the book contains. 

We have a particularly high regard for good clear 
illustrations studded well with reference letters, 
and when we mention that nearly 700 are contained 
in this excellent volume, partly illustrating com- 
plete apparatus and partly individual parts and 
details of same, while other simpler diagrams serve 
to explain principles involved, we have given addi- 
tional proof of the value of the volume before us. 
At a time when technical and especially electrical 
literature is so prolific, numerous references are a 
necessity to any work, and they add considerably 


to its value; it cannot be surprising that references | 
of 24 plates, 


to German literature predominate, for it is only 


natural that the authors should be best acquainted | 


with the literature of their own country, but 
English, French, and American books and jvurnals 





have not been negiected, and particularly iu the} 


appendix we find references up to date of the best | 


technical works of the day. A set of statistical 
tables show the application of electrical appa- 
ratus on different railways; these, however, extend 


only over Germany and Austria, Some very interest-| which does not belong to the smaller one ; 
ing information is given in these ‘Tables, since they | the coils of the armature is in two parts. 


treat exhaustively on all questions connected with 
electric telegraphy on railways, cables, apparatus, 
nature of currents used, or batteries employed, 
number of people engaged, and even cost of main- 
tenance; all tigures being finally reduced to kilometre 
of line. These Tables represent a bulk of tedious 
labour, and it would probably be very difficult to 
extend them over foreign lines, where statistics are 
not kept so completely as in Germany and Austria, 
or where at least they would be difficult to obtain. 
To attempt to give anything like an abstract of this 
volume would fill fartoo much of our space, and 
do but little justice to the work itself; we must 
therefore coufine ourselves to a few occasional 
remarks here and there. The chapter treating on 
telephones gives a brief historical sketch of those of 
Reis, Fiirostratt. and Varley; those of Gray, La 
Cour, aud E:ison are next treated, while Bell’s tele- 
phone is described at considerable length, and its 
various stayes fully illustrated. Some modifications 
of telephoues, introduced by Mr. Weruer Sicmens 
with a view to avoid the disturbing influence caused 
by the alternate attraction and repulsion of the iron 
membrane, are then described aud illustrated, pro- 
bably for the first time, in this volume. 

lhe historical sketch of the introduction of tele- 
graphy for railway service in the years 1836 and 
1837 is highly interesting. aud considering that but 
tifty years have elapsed since the proposals of 
electric communication by Gauss aud Weber, of Git- 
tingen, startled the world, the enormous develop- 
ment which this branch of electricity has undergone 
is quite astounding, although progress was very 
slow in those early days, compared with the 
progress of electric lighting at the present time. 
‘The whole field of electric telegraphy and electric 


signalling is exhaustively treated, ali instruments 
which have at any time attained importance 


are illustrated and their action described, and we 
cannot but warmly recommend to all interested in 
electric signalling and telegraphy generally, this 
work of Mr. Kohifiirst and Professor Zetzsche for 
careful perusal, and shall welcome the publication of 


| 


the second volume treating on electric telegraphs | 
{double bottom extending from end to end, and divided 


for special purposes, which is promised during the 
coming year. 








THE ARAGO DYNAMO-ELECTRIC 
GENERATOR. 

AmonGc the numerous dynamo-electric generators 
shown at the recent Paris Electrical Exhibition, were two 
machines of American origin, which, under the name of 
the “ Arago disc dynamo,” were exhibited by the White- 
house Mills Company, of Hoosac, New York. On the pre- 
ceding page we publish drawings of both these m acbines, 
which we have «already referred to (see ENGINEERING, 
vol. xxxii.. p. 217). Fig. 1 shows the simpler of the 
two generators. It comprises, as will be seen, two pairs 
of electro-magnets E E, each having one end attached 
to the frame of the machine, and the other ends opposite 
each other; these magnets are so wound that they pre- 
sent alternate polarities, and the polarity of each pair of 
magnets facing one another is of an opposite nature. 





The magnets are provided, as shown, with sector- 
shaped pole-pieces, which collectively form the greater 
part of adisc. Each pair of magnets having such pole- 
pieces opposite to one another, it will be seen that as they 
stand in the machine they leave between a narrow 
parallel space. Within the magnetic field thus formed 
revolves a wheel or disc, in which are mounted a series 
of six sector-shaped bobbins. These are clearly shown 
in Fig. 3, where Bis a wooden core, F the coil, and C 
the rim of the disc. All six of these coils are wound in 
one direction, but are coupled up in such a way that a 
current passing through them in series, would circulate 
through them in opposite directions. The six coils are 
held in position by two plates on the driving shaft, and 
by the double copper ring C, that forms the periphery of 
the wheel. 

The second and larger machine is shown in Fig. 2. 
It is constructed on the same principle, but involves more 
complication. In this generator there are six pairs of 
electro-magnets, arranged as in the smaller machine, 
and furnishing six alternating magnetic fields. The 
revolving dise is also as already described, only it has 
eight coils with wooden cores. The commutator consists 
The means employed for rendering the 
current continuous is the same in principle as that 
used in the Hefner Altenek machine. The space com- 
prised between two coils of the disc is connected to three 
plates of the commutator in such a way that the 
latter forms three groups of eight plates each. The two 
brushes are always in contact with two plates corre- 
sponding to the line that divides the induction coils in 
two equal parts traversed by opposite currents. The 
armature of this machine has a special arrangement 
each of 
The induced 
current set up in the more important of these parts 
produces a current that is thrown into the circuit of 


exterior work. The induction produced in the other 
portion creates a current that excites the electro- 
magnets. On account of this arrangement the collector 


is divided into two distinct parts, each corresponding to 
one of the circuits just mentioned. The brushes L L are 
mounted in a special way; their supports are tixed on a 
ring A beyond the frame of the machine, and the brushes 
themselves are also carried by springs fixed to the ring. 
From the foregoing description it will be seen that the 
Arago disc dynamo is a self-exciting generator, the 
arrangement adopted involving the use of two sets of 
brushes and two commutators, one connecting the 
magnets with the exciting coils, and the other connecting 
the induction coils and the outer circuit. The frame 
on which the brushes are mounted can be turned round 
through a considerable angle, so as to adjust the brushes 
to the positivn of higest etticiency. It is stated that the 
larger of these machines, driven at a speed of 1000 revo- 
lights of average intensity, 





lutions, can feed eight are 
consuming about six horse power, but accurate data as 
to its capacity are wanting. We are indebted to our 
contemporary La Lumidre Electrique for the illustrations 
of these generators, and partially for the description of 
them. 


ENGINES FOR THE 8.8. MEXICAN. 
of August 12th last (vide page 162 of the 
briefly noticed the visit of the Institu- 


Southwick Engine 


In our issu 
last volume), 
tion of Mechanical Engineers to the 


we 


Works, Sunderland, belonging to Mr. George Clark. 
Among the numerous marine engines then seen in 
course of construction, there were those for the s,s, 


Mexican, the designs tor which, by the favour of Mr. 
Clark, we are now enabled to illustrate. The Mexican 
is being built by Mr. James Laing, Sunderland, to the 
order of the Union Steam Ship Company, and will 
especially adapted for the mail service between this 
country and the Cape of Good Hope, hitherto so 
efficiently carried on by that company, and will, on her 
completion, form an important addition to their fleet, of 
which she will be the largest vessel. Her dimensions 
are: Length 386 ft., breadth 46 ft. 9in., depth of hold 
29 ft. Gin., total depth 33 ft. 6in., gross tonnage about 
4300 tons, class highest at Lloyd's. With a view to 
greater safety the vessel is being constructed with a 


be 


it. 


into a number of compartments, so that in case of the 
outer skin being damaged so as to admit water, the 
inner plating will prevent it in any way endangering 
the safety of the ship. As a further precaution the hull 
is divided by a number of bulkheads, water-tight up to 
the weather deck, thus forming water-tight compartments 
of moderate size, and thereby reducing the risk of loss 
by foundering toa minimum. The crew will be accom- 
modated in a top-gallant forecastle, and a hurricane 
house, 150 ft. or wore in length, will provide accom- 
modation for a few of the first-class passengers and the 
officers; it will also contain the necessary surgery, 
butcher’s and baker’s shops, lavatories, &«. This house 
will be covered by a teak deck, which from its great 
length will afford an excellent promenade for the pas- 
seugers, of which she will carry about 160 first-class, 
50 second, and 100 third. The state rooms and saloons 
will be fitted up with polished woods for not only the 
first but also the second-class passengers, instead oi 





the painted work usually adopted for the latter, and 
the smoke room will be panelled in marble. She will 
have three complete decks, two of which will be of iron 
covered with teak, and will be three-masted. 

The distance from Southampton to Natal is about 
7000 miles, which will be in about twenty- 
three days, and to meet the requirements of so arduous 
a service the engines, as will be seen from the illustra- 
tions, are being made of a very substantial design, 
especial care having been taken to allow ample wearing 
surfaces, so that a high power may be maintained over 
the voyage with comfort, and without that tendency to 
heating which so often prevails when engines approach 
their maximum powers. In our number of the 6th inst. 
we published a two-page engraving of the engines of the 
Mexican, the views then given being Fig. 1 an end eleva- 
tion, and Fig. 2 a part longitudinal section, and part side 
elevation looking from the starboard side. This week 
we give another two-page illustration comprising Fig. 3, 
a side elevation looking from the port side, and Fig. 4 a 
plan. We also give on page 51, Figs. 5, 6, and 7, show- 
ing the general arrangement and constructive details of 
the boilers 

The engines of the Mexican are of the compound, 
intermediate receiver surface-condensing type, and the 
cylinders are 50 in. and 94 in. in diameter, and 5¢ in, 
stroke ; the working pressure is 90 lb. per square inch. It 
will be seen from Fig. 2 that the cylinders are titted with 
loose liners, the space between the body of the cylinder 
and the liner being utilised for jacketting. Each liner 
is bolted down by a flange at the bottom, and the joint 
atthe topis made by a dovetailed groove about # in. 
wide and gin. deep, half in the liner and half in the 
cylinder casing, into which a square piece of copper is 
fitted and then hammered to form the dovetail. This 
system, which has been used for many years by the 
makers, has always been found to make a perfectly 
satisfactory joint. 

The piston rods are ](in. in diameter in the body, and 
are guided through the covers, but instead of working 
through stuffing-boxes and so into the cold air, they pass 
through bushes with air-jacketted domes, a system 
patented by Mr. Archibald Thomson, the inspecting 
engineer to the Union Company. 

The slide valves ace double-ported, and are fitted with 
balance pistons, in addition to which the high-pressure 
valve has a relief ring fitted to its back to lessen the 
friction of the valve. 

In order to vary the grade of the expansion of the 
steam and at the same time to avoid the extra wear and 
tear of separate expansion valves, the travel of the slide 
valves can be adjusted independently of each other. This 
is effected by causing the drag-link pins to move in 
slots in the reversing levers, the position of each pin 
being regulated by a screw, and locked by a screw and 
jam nut; as the pin is moved in, towards the centre of 
the lever, the travel of its respective valve is correspond- 
ingly reduced and the cut-off made earlier. This isa 
very neat contrivance for its purpose. 

The reversing of the engines is effected by a pair of 
64 in. cylinders, 7 in. stroke, which are fixed to the for- 
ward front column as shown in Fig.2. The crankshaft 
of these cylinders is vertical, and its upper end carries a 
worm, actuating a wheel on the reversing shaft, the upper 
eud of this crankshaft, together with the reversing shaft, 
being carried upon heavy brackets which are tixed 
towards the top of the same main column. 


co vered 


The crankshaft, which is built of steel, and made by 
Messrs. Vickers and Sons, of Sheffield, is 174 in. in 
diameter. All the main bearings, crank-pin brasses, 


piston-rod shoes, and thrust rings, are lined with Par- 
son’s No. 2 white brass. 

The engines are titted with Messrs. G. and J. Weir's 
patent feed heater, the two feed pumps being 6} in. 
and 7}in. in diameter respectively. A Thomson's air 
extractor is also titted upon the main feed pipes to trap 
off the air mixed with the feed water, and thus prevent 
it from getting into the boiler. This air extractor has 
been found to be most effective in diminishing the corro- 
which is so frequently a source of trouble and 
expense in marine boilers. 

The condenser, which is made to drain itself towards 
the air pump, contains 5500 square feet of cooling 
surface. The air and circulating pumps are, as will be 
seen, worked by rocking levers from the low-pressure 
crosshead. 

In addition to the ordinary steam and hand feed, and 
ballast pumps, the engine room will be fitted with a 
Gwynne’s 12 in. centrifugal pump, which will be avail- 
able not only for pumping out water, ballast, and circu- 
lating water through the condenser, but will be a most 
valuable auxiliary in case of a leakage in the ship 
occurring. 

The propeller is 18 ft. in diameter, with loose cast-steel 
blades made so that the pitch can be varied from 24 ft. 
to 26 ft. 

The steam will bs supplied by three oval boilers, 
12 ft. 10 in. wide, 16 ft. 6in. high, and 17 ft. 6 in. long, 
and made to carry a safety valve pressure of 90 1b. per 
square inch, the general arrangement being shown by 
Fig. 5 on page 51. These boilers are entirely of steel 
with the exception of the tubes and stays, and each boiler 
has six Fox’s corrugated furnaces 3 ft. 4 in. in diameter 
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at the smallest part as shown in Figs. 6 and 7. The 
combustion chambers are each common to the two 
opposite furnaces. A large receiver, 5 ft. in diameter, 
and 21 ft. long, is placed above the centre boiler, to 
which each boiler is connected. The boilers are also 
fitted with Menzie’s patent circulating tubes, by which 
an improved circulation of the water is maintained whilst 
under steam. ‘The total heating surface of the boilers is 
about 10,000 square feet, and the steam space, including 
the dome, is 3100 cubic feet. Each stokehole is fitted 
with a small hauling engine for drawing up the ashes. 
We hope on some future occasion to be able to lay before 
our readers some details of the performance of the engines 
we have been describing. Meanwhile the illustrations 
we have published will show that the engines and boilers 
of the Mexican have been carefully designed, and the 
whole machinery forms an interesting example of modern 
marine engineering practice. 











CLYDE SHIPBUILDING AND MARINE 
ENGINEERING, 1881.—No. I. 

Tue year 1881 has proved to be the most remarkable one 
ever experienced by the great industries of shipbuilding 
and marine engineering on the Clyde, by which that 
river has been made famous all over the civilised world; 
indeed, it may be regarded as a kind of annus mirabilis, 
alike by the quantity and character of the work turned 
out and by the peaceable and harmonious arrangements 
which have subsisted between the employers and the 
great army of workmen by whom it was executed. It 
will henceforth doubtless be often referred to as one of 
unprecedented prosperity, in the same way as the year 
1874 has up till now been regarded as the most excep- 
tional one in the industrial annals of the Clyde. Ten 
years ago the annual turnout of new shipping was 
rather over 196,000 tons, from which it went on increasing 
year by year until the one just mentioned, when it reached 
266,800 tons. For four years of great trade depression 
the annual returns were very low, but in 1878 there was 
a decided increase in the amount of new shipping put 
into the water, the total being 221,432 tons. The next 
year’s turnoat of new shipping also showed a great 
falling-off, but since then there has been an unbroken 
improvement, while the future for many months forward 
bids fair to be quite as active in Clyde shipbuilding as 
the recent past has been. When the total retarns for 
1880 were published a year ago it was found that they 
came well up to those of the years 1873 and 1874; but 
the year just closed has left all its predecessors far in 
the shade, the returns showing the total amount of new 
shipping launched to be about 334,000 tons, or an 
increase of fully 67,000 tons overthe greatest amount of 
tonnage launched in any previous year. The returns 
for the past year, as published through various channels, 
do not in all cases agree, partly in consequence of some 
of the launches in December, 1880, beins in one or two 
eases included in the returns for 1881, and partly 
because there is a difference of opinion as to the propriety 
of depending upon the shipbuilders’ returns for the tou- 
nage capacity or measurement of psrticular vessels. 
However, in stating that the past year’s shipbuilding 
work on the Clyde may be set down at 334,000 tons, we 
fee] that we are not in any way overstepping the actual 
facts; and our readers will readily agree with us in 
regarding the shipbuilding industry of the Clyde as one 
of the most remarkable evidences of the yigantic scale 
on which the commercial enterprise of the present day is 
conducted. 

Including a very large number of barges and other small 
vessels that were shipped in pieces, the work of the past 
year is represented by 313 vessels of all sizes, so that the 
average size—taking both steamers and sailing vessels— 
was about 1067 tons. But the barges built last year 
were unusually numerous, amounting to 55, whereas in 
the year 1874 only 15 boats of that class were built on 
the Clyde. Now, taking off 6522 tons for the barges, we 
find that the remaining vessels, including yachts and 
other small craft, show an average size of about 1270 
tons, which is certainly a very high average. 

The 334,000 tons of shipping constituting last year’s 
work on the Clyde was built by upwards of forty firms, 
whose yards extend from Rutherglen, immediately above 
Glasgow, down to the Ayrshire coast and to Campbel- 
town, on the Argyleshire coast; and it is probable that 
the number of workmen engaged in building the vessels 
and constructing the requisite machinery was well-nigh 
if not quite 50,000. Such an army of workmen, many of 
them highly skilled, necessarily exhaust, in the shape of 
wages, a large portion of the money paid as the cost 
of the shipping produced ; indeed, we are aware that in 
one yard, and that not the largest on the Clyde, the pay- 
sheet for the last three weeks of the year was upwards 
of 9000/., without taking into occount the office staff and 
the salaried heads.of departments. The total cost of the 
past year’s new shipping launched on the Clyde may be 
set down at about 8,000,000/. sterling, taking the average 
price of sailing and steam tonnage combined at about 
241. per ton; and we know that much of it did not cost 
less than 302 per ton. 

A very remarkable feature of the vessels launched 
by the Clyde shipbuilders during the past year is the 
very large size of a considerable proportion of them. 











For example, there is the magnificent steamer Servia 


built for the Liverpool and New York passenger and mail 
service of the Cunard Company by Messrs. James and 
George Thomson. She is a vessel of 8500 tons, and is the 
largest mercantile steamer yet built, for at this time of 
day we can scarcely take the Great Eastern into our sober 
calculations. Weare aware that some persons are disposed 
to call in question the propriety of rating the S-rvia as a 
vessel of 8500 tons, but there seem to be good reasons 
for adhering to the tonnage rate given by the builders 
and owners of that noble vessel, which is of course the 
largest yet built on the Clyde. Then, again, there are 
the Guion liner Alaska, a vessel of 6932 tons, and the 
Orient Steam Navigation Company’s new ship Austral, 
5600 tons, both built by Messrs. John Elder and Co. 
There are also the Missouri, 5146 tous, for the Warren 
line; the Belgravia, 5075 tons, for the Anchor line ; the 
Rome and the Carthage, P. and O. liners of 5013 tons 
each; and the Catalonia, a Cunard liner of 5000 tons. 
Here then we have eight vessels each of 5000 tons or 
upwards, giving a total of fully 46,000 tons, or nearly 
one-seventh of the whole tonnage launched; whereas a 
5000-ton vessel was an exceedingly rare commodity only 
a year or two ago. Again, there are about a dozen vessels 
in last year’s turnout ranging between 4000 tons and 
5000 tons, fully that number ranging between 3000 tons 
and 4000 tons, and something like thirty of a carrying 
capacity of between 2000 tons and 3000 tons, These 
are undoubtedly extraordinary data, and they cannot 
fail to give one a powerful impression as to the mode in 
which the trans-oceanic carrying service is now being 
and is henceforth to be carried on by Clyde-built ships. 

It will be worth while now to take brief note of the 
kinds of vessels which make up the total tonnage 
launched on the Clyde in the year 1881. An important 
fact to note is the entire absence of war vessels from the 
year’s returns, whether for our own Admiralty or for 
foreign governments. In the year 1880, however, there 
were eight such vessels launched on the Clyde of a total 
of nearly 15,000 tons; and in 1878 the total under the 
head of war vessels was even higher. It is perhaps a 
good sign to see that great engines of war at sea are 
almost entirely giving place to ships that.are destined 
for much more peaceful enterprise. Paddle steamers do 
not bulk very largely in the year’s returns, there being 
only eleven such vessels launched, of a total of 3109 
tons, thus giving a low average tonnage. If we mistake 
not this is the lowest return for paddle steamers over 
many years. The screw steam tonnage turned out 
during the year amounted to about 282,000 tons, being 
an increase of about 87,000 tons over the turnout under 
that head in the year 1880; so that the remainder, about 
50,000 tons, was distributed over all the other kinds of 
vessels built in the course of the year. The steam 
dredging plant (including hoppers), which was built on 
the Clyde during the past year only amounted to 
about 4000 tons. In that plant there are included the 
following: A hopper dredger of 1250 tons and 100 horse 
power nominal, for the Ctago Harbour Trustves; the 
Ely, a hopper dredger of 500 tons and 90 horse power, 
for the Taff Vale Railway Company; the Neptune, a 
hopper dredger of 700 tons and 10U horse power, for the 
Lancashire and Yorkshire Railway Company (all the 
foregoing built by Messrs. William Simons and Co., 
Renfrew); a dredger of 1000 tons and 100 horse power, 
for the Dablin Port and Dock Company (built by Messrs. 
M‘Intyre and Co., Paisley); and three hopper bar es, 
two of 141 tons each, and one of 180 tons, and each of 
30 horse power, built for Mr W. F. Batho, C.E., London, 
by Messrs. Cunliffe and Dunlop, Port-Glasgow. There 
were twenty-four sailing vessels built during the year, 
of a total of 35,796 tons, a much smaller sailing tonnage 
than that launched in the year 1878, but fully twice as 
much as was turned out in 1879 or 1880. In the year 
1869 the sailing tonnage built on the Clyde was 89,000 
tons, and the steam shipping amounted to no more than 
85,000 tons; but in the next year there was a complete 
turning of the tables, the steam shipping launched 
amounting to 133,000 tons as against 39,000 tons of 
sailing tonnage; and in the course of the next few 
years there was an occasional run on sailing vessels from 
various causes, one of them being the high price of fuel. 
When the sailing vessels launched last year are looked 
at it will be observed that they are of a high average 
tonnage capacity—almost 1500 tons. At this point we 
may briefly indicate a few of the sailing vessels. Messrs. 
Barclay, Curle, and Co. built two Clyde and Melbourne 
traders, the Loch Moidart and the Loch Torridon, each 
of 2081 tons, for Messrs, Aitken, Lilburn, and Co., of 
Glasgow. For the “ Burn” Line, owned by a Greenock 
firm, there was built the Routenburn, 2097 tons, by 
Messrs. Robert Steele and Co. Then there were built 
the Ben Douran, 1950 tons; the Poseidon, 1778 tons; 
the Kilmodan, 1624 tons; the Clan Macfarlane, 1588 
tons; the Siren, 1560 tons—all for Scotch owners; and 
the Illawara, 1963 tons; the Drumburton, 1891 tons; 
the Rotomahana, 1658 tons; and the Nerbudda, 1632 
tons—all for English owners. The vessels, other than 
yachts, built of wood during 1881 were not more than 
three, and they were all very small, not in any case 
exceeding 265 tons. 

Already we have incidentally referred to the fact of 
such a large number of barges having beeu built last 
year, and now we may speak more in detail regarding 








them. Messrs. Cunliffe and Dunlop built four iron 
pontvons of 615 tons each, to the order of Mr. W. F. 
Bitho, London, for use in bridge-building in India. 
Twenty sailing barges of 120 tons each were built by 
Messrs. Simons and Co., for the Suez Canal Company, 
for the Egyptian carrying trade. Messrs. D. and W. 
Henderson and Co. built twenty barges of 34 tons eack, 
to the order of Messrs. Parbury aud Co., London, for 
the Australian trade. Two iron barges of 715 tons, and 
two steel flats of 40 tons each, were built by Messrs. 
Robert Duncan and Co., Port-Glasgow, and several other 
more or lers similar craft were built during the year by 
Messrs. Hanna, Donald, and Wilson, Messrs. John Elder 
and Co., Messrs. Blackwood and Gordon, and Messrs. 
John Norman and Co. The yachts built during the 
year were somewhat more numerous than usual, but 
their total tonnage was rather less than thatof the same 
class of vessels launched in the year 1880. Of steam yachts 
there were eighteen launched in the course of the year, of 
a total of 2290 tons; and fourtzen sailing yachts were 
built during the year of a total of 3U2 tons. Of the 
former no fewer than five were built by M-ssrs. Black- 
wood and Gordon, one of them, a vessel of 118 tons and 
35 horse power, beiug for Rajah Brooke, of Sarawak ; 
and another, a vessel of 369 tons and 112 horse power, 
being for the Duke of Hamilton. Four were built by 
Messrs. T. B. Seath and Co., one of which was a vessel of 
280 tons and 60 horse power. Messrs. John Elder and 
Co. built two steam yachts, one of 203 tons being for 
Lord Alfred Paget. The sailing yachts were built by 
the famous Fife of Fairlie, one of which, the Annasona, a 
40-tonner, was a successful competitor at a number of 
regattas last season. 

Returning now to the class of vessels forming the 
great bulk of the past year’s work, we find that the 
greatest amount of steam tonnage supplied to any single 
firm or company of shipowners was 18,427 tons, made 
up of eight vessels, all of which were built for the 
Cunard Company’s great fleet-—the Servia and Catalonia, 
built by Messrs. James and George Thomson, for the 
Liverpool and New York trade; the Alligator, Gorilla, 
and Dromedary, ranging from 922 to 932 tons, and of 
280 horse power nominal, built by Messrs. Barclay, 
Curle, and Co.; and the Lizard, Locust, ani Lamprey, 
ranging from 314 to 410 tons, built by Messrs. Black- 
wood and Gordon—all the half-dozen being intended for 
the Clyde and Belfast trade, It is specially worthy of 
note that the Cunard Company and Messrs. G.and J. 
Burns, of Glasgow (now one great concern), have 
during the last sixty years or so had no fewer than 
175 vess-ls built for them, of a total of about 200.000 
tons. Ofno other shipowning company in the world can 
the same be said. But the Peninsular and Oriental 
Steam Navigation Company give the Cunard Com pany 
and Messrs. turns a hard run for the premier position 
in that respect. There were four splendid P. and O. 
liners built on the Clyde last year—the Roms and 
Carthage, 5013 tons each and 850 horse pow r nominal, 
the builders being Messrs. Caird and Co.; the Clyde, 
4124 tons and 780 horse power, built by Messrs. 
Denny and Brothers; and the Thim-s, of about 
the same size and power, built by Messrs. J. and G. 
Thom-on. The total amount of ths additions to the 
splendid fleet of the P. and O. Company supplied by 
Clyde builders last year is 18,300 tons; and during the 
past forty-two years there have been 75 vessels sup lied 
to the same company by Clyde shipbuilding tirms of a 
total of 172,000 tons. Such facts bear powerful testi- 
mouy in favour of the character possessed by Clyde-built 
steamers. 

A year ago we referred to the new steamers of great 
power and carrying capacity which were to b>» built on 
the twin-screw principle for the Liverpool and New York 
cargo trade. They were to be the forerunners of the 
“Hill” Line, the owners being Messrs. W. H. Nott and 
Co., Liverpool. Three steamers were built for the firm 
during the year—the Notting Hill, the Tower Hill, and 
the Ludgate Hill, each of 4021 tons and 600 horse power 
—the builders being Messrs. Dobie and Co., and the 
engines being supplied by M-ssrs. James Howden and 
Co. We may possibly have something to say on another 
oceasion regarding these magniticent twia-screw ocean 
steamers, and the manner in which they have hitherto 
fulfilled the views of owners, builders, and engineers. 
There were two new additions made to the Anchor Line 
during the past year—making sixty vessels in all built 
on the Clyde for Messrs. Henderson Brothers, Glasgow. 
They were the Galatea, 3096 tons and 480 horse power, 
and the Armenia, 3396 tens and 480 horse power; and 
the Belgravia, already mentioned, a vessel of 5075 tons, 
was built for the Atlantic service of the Barrow Steam- 
ship Company, of which Messrs. Henderson Brothers are 
the managing owners. These three vessels were all 
built and engined by Messrs. D. and W. Henderson and 
Co. Next in order, new shipping to the extent of 
11,481 tons was supplied to the Union Steamship Com- 
pany of Southampton. It consisted of the Spartan, 
3491 tons, the Moor and the Atheniar, each of 4000 tons, 
and all of 600 horse power nomiual. Th» one last 
named was built by Messrs. Aitken and Maasel, and the 
other two by Messrs. J. and G. Thomson. For that 
company there have been seven steamers built on the 
Clyde within the past five years, and they have materially 
assisted to develop the mail, passenger, and cargo service 
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between the mother country and Cape Colony and Natal-| the former by Messrs. Denny and Brothers, and the| traders; and in the course of the past twenty-seven 
Two new steamers—the India, 4065 tons, and the Deccan, | latter by Messrs. A. and J. Inglis. In the year 1880| years no fewer than eighty-seven steamers, of about 
4100 tons, and each of 500 horse power—were built last | eight new steamers, of 18,731 tons, were added to the| 140,000 tons, have been built on the Clyde to the order 


year for the British India Steam Navigation Company, /same company’s fleet of British, India, and China! of that company. For the Hamburg-American Steam- 
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ship Company of Hamburg there were four vessels built) Messrs. Elder and Co. The other two vessels were the| by Messrs. Rathbone Brothers, of Liverpool. For a 
last year of a total of 7806 tons, and ranging from Modena and the Savona, each of 1211 tons and 120 horse French firm engaged in the China trade no fewer than 
700 tons up to 3410 tons. Up till the past year almost power, built for the Leith, Hull, and Hamburg trade by | six steamers were built during the past year by Messrs. 
all the steamers of that company’s very powerful fleet | Messrs. Steele and Co.—the total of the three vessels | Scott and Co., each of 308 tons and 60 horse power. 

were built at Greenock, but the four vessels added to being 6127 tons. For Messrs. George Warren and Co.,| Notwithstanding the fact that the amount of tonnage 
the fleet since our last annual summary were built by of Liverpool, a very large steamer—the Missouri, of | launched in the year 1881 was the largest ever turned 
firms further up the river. The Pacific Steam Naviga- | 5146 tons and 600 horse power—was built by Messrs. | out in one year, several of the firms have in former years 
tion Company of Liverpool are also less exclusive now Charles Connell and Co., to join the “Warren” line of | had larger returns. For example, Messrs. John Elder 
in bestowing their patronage upon the Clyde shipbuilders.| Mersey and Southern State traders. A large vessel— | and Co., who are set down for 26,575 tons of new ship- 
Five vessels, of a total of 7735 tons, were built for them the Elbe, of 4911 tons and 700 horse power—was built | ping launched last year, were credited with 31,889 tons 
last year, of which only one was supplied by Messrs. by Messrs. Elder and Co., for the North German Lloyd’s | in 1871, 31,016 tons in 1874, and 32,775 tons in the year 
Elder and Co., whereas almost the whole of the vessels! of Bremen. Between the years 1858 and 1874 that com- 1880, which of course included that extraordinary 
formerly belonging to their great fleet were built in pany had thirty first-class steamers built on the Clyde, | specimen of naval architecture the Livadia. Then, 
Fairfield Shipyard. Two of last year’s new additions to’ six of them of a total of 18,200 tons being supplied in the | again, Messrs. Caird and Co. launched well-nigh 30,000 
the Pacific fleet—the Pruno and Serena, each of about year 1873. The vessel built last year is the largest of | tons in the year-1874, about 23,300 tons in 1873, 18,400 
2400 tons and 300 horse power—were built by Messrs. the company’s fleet by 1700 tons. Last year Messrs. A. | tons in 1871, and 15,700 tons in 1872, whereas the new 
Robert Napier and Sons; and two small steamers, one Stephen and Sons, Linthouse, built the Catania, 2193 | work which they actually turned out last year is set 
of 311 tons and one of 532 tons, were built by Messrs. tons and 200 horse power, and the Sorrento, 2330 tons | down at 14,050 tons. Messrs. Denny and Brothers are 
Scott and Co., Greenock. Since Messrs. Randolph, , and 220 horse power, for Messrs. R. M. Sloman and Co., | credited with only 17,478 tons of new shipping for last 
Elder, and Co. began to build ships for the Pacific of Hamburg. These are the eleventh and twelfth vessels | year, but in 1880, 1874, 1873, and 1878, they turned out, 
Steam Navigation Company, fitted with their com-_ built at Linthouse Shipyard for Messrs. Sloman and Co.’s | respectively, 18,112 tons, 18,254 tons, 20,623 tons, and 
pound engines, about twenty-five years ago, there| Hamburg and Australian passenger and cargo trade. | 22,048 tons. Again, Messrs. Barclay, Curle, and Co. 
have been sixty-six vessels, of a total of about 130,000 | The largest steamer of the fleet started in 1875 by the | appear in last year’s returns as having launched only 
tons, built on the Clyde for their fleet. Four new | Canada Shipping Company of Liverpool was built last | 14,092 tons, but in the year 1872 they turned out 17,103 
vessels were supplied last year to Messrs. Fraissinet and | year by the London and Glasgow Shipbuilding and | tons of new shipping, and in 1878 they stood second on 
Co., of Marseilles, for their Mediterranean service—in | Engineering Company. She is named the Lake Huron, | the list with 20,707 tons. Messrs. James and George 
all 7571 tons, the vessels ranging from 1727 tons to 2316 | and is a vessel of 4040 tons and 500 horse power. Of | Thomson are set down as topping the list of totals for 
tons, and with engines in each case of 250 horse | vessels built last year of between 3000 and 4000 tons | 1881 with 27,100 tons, their largest former total being 
power nominal. Messrs. A. M‘Millan and Sons,! there were the Lydian Monarch, 3912 tons, for the | 20,400 tons in the famous year of 1874. In the past 
Dumbarton, built all these four vessels. For the Guion | Thames and New York service of the Royal Exchange year’s returns Messrs, A. Stephen and Sons occupy 
Lire there was built last year the Alaska, 6932 tons Shipping Company of London; the City of Calcutta,|a very prominent place, standing third in order with 
and 10,500 horse power, by Messrs. Elder and Co.;! 8836 tons, for the Clyde, Mersey, and Calcutta line of | 21,819 tons of mew work turned out, Their largest 
and the same firm built for the Orient Steam Navi-| traders owned by Messrs. George Smith and Sons, | turnout in any former year was 19,005 tons, namely, in 
gation Company, another very large vessel, namely, the | Glasgow ; the Aberdeen, 3600 tons, for the China and | 1880; in 1876 their turnout was 17,490 tons ; ‘in 1879 it 
Austral, 5600 tons and 1000 horse power. Those were the | Australian trade of Messrs. George Thomson and Co., | was 16,305 tons ; and in 1874 it was 15,753 tons. Messrs. 
only vessels supplied to their respective owners during | Aberdeen; the Antonio Lopez, 3430 tons, for the Spanish | Dobie and Co. launched 19,004 tons of new shipping last 
the year. Three additions were made last year to the | and West Indian mail service, condueted by Messrs. A.| year, whereas on no former occasion did their total yearly 
fleets of Messrs. Donald Currie and Co., London, and | Lopez and Co, of Cadiz and Barcelona (the largest mer- | tonnage exceed 9482 tons. Last year’s returns also place 
Messrs. James Currie and Co., Leith, making in all a! chant vessel owned in Spain); the Pieter de Coninck, | Messrs. Connell and Co. in a higher position than they 
fleet of 54 steamers built for them on the Clyde, sixteen | 3310 tons, the fifth steamer built for the Antwerp and | ever occupied before, their launches amounting to a 
of which have been built during the past eleven years for | New York line of traders owned by Messrs. T, C. Engels | total of 13,856 tons, as against 10,960 tons in 1876, which 
the Cape service—the Drummond Castle, 3705 tons and | and Co., of Antwerp; andthe Vesta, 3055 tons, one of was their next largest yearly total. In last year's returns 
500 horse power, being supplied during last year by | the “Star” line of Mersey and East Indian traders owned | three firms are set down as having launched 21,819 tons, 
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or upwards; then there are ten firms whose totals stand 
between 12,620 tons and 19,004 tons; and there are 
eleven other firms that turned out between 5445 tons and 
10,870 tons, 

A good deal of interest attaches to the question of the 
various ports of registry of the vessels built on the Clyde 
last year. Of course, as might be expected, Glasgow 
claims the lion’s share in the returns under that head, 
that is to say, when compared with any other single port. 
Of the 313 vessels built last year, 87 are registered as 
being owned in Glasgow; but other groat ports, such as 
London and Liverpool, stand exceedingly well up. In 
the last-named city 24 of the vessels launched in 1831 
are registered, and 26 of them are registered in London, 
In this connexion wemay mention that the numbers for 
Liverpool stand thus for 1879, 1880, and 1881, 12, 13, 
and 24 respectively; and for London, 14, 20, and 26. It 
is also worthy of note that the increase in the registra- 
tion in Glasgow during the same period has been, 56, 77, 
and 87. Another fact worthy of note is the increase of 
vessels for Italian owners, the numbers over the same 
three years being respectively 2, 5,and 14. No fewer than 
44 of the vessels built last year are registered at ports 
in the East Indies and China, 22 at French ports, and 
28 at Australian ports. 

In another article, which we propose to give next 
week, we shall deal with such questions as the extent and 
character of the work on hand, the use of steel in the 
construction of ships, boilers, engines, &c., improvements 
already made in shipbuilding and engineering, and other 
evidences of progress now making in the “cradle of 
steam navigation.” 


GOLD-REDUCING MACHINERY. 

We give on pages 54 and 55 of our pressnt issue 
engravings of some gold-reducing machinery constructed 
by Messrs. Thomas B. Jordan and Son, of 52, Grace- 
church-street, London, E.C., Fig. 1 showing the general 
arrangement of a gold-reducing mill, while the remaining 
illustrations represent details to which we shall refer in 
due course, 

Fig. 2, on page 54, shows a stamping mill of the 
most approved Californian type, this mill having ten 
stamping heads mounted in wooden framing such as is 
generally adopted in California, and specially suitable for 
locaPfties where timber is abundant for first erection and 
subsequent repairs. Indeed, by many engineers timber 
framing is preferred to iron on account of its greater 
elasticity and immunity from possible fracture. The 
mounting represented in Fig. 2 also admits of ready 
repair by an ordinary carpenter. 

Figs. 4 and 5, on page 54, illustrate similar stamps 
mounetd with metal framing, the side struts being of cast 
iron and the main supports of wrought iron, firmly bolted 
together as shown; this makes an exceedingly rigid and 
strong frame, while the weight is reduced to a minimum. 
These stamps are illustrated as being worked by a tur- 
bine, the motion being transmitted by gearing, each set 
of five heads being an independent machine. 

Fig. 6 shows a section of the mortar box used for wet 
crushing, this box being of solid cast iron of a homo- 
geneous mixture; it weighs from 30 cwt. to 40 cwt., 
according to the weight of the lifts intended to work in 
it, and it is constructed to receive five heads as shown by 
Figs. 2 and 5. On either side of the anvils or dies are 
seatings extending the whole length of the mortar to 
receive amalgamated copper plates for the purpose of 
arresting as much gold as possible at this stage. It will 
be seen from the section that the sides of this mortar are 
so formed, and of sufficient height, to prevent any loss 
or inconvenience from splashing; for some of the harder 
kinds of quartz the inner sides of these mortar boxes are 
lined with steel plates at the points of wear; these plates 
are renewable and protect the casting. 

Under conditions of difficult transit the makers con- 
struct their mortars in sections, the lower portion on 
bed being in two parts of cast iron firmly bolted together, 
side play being prevented by a bar of wrought iron 
fitted and securely fastened into a groove underneath and 
at right angles to the joint, the bolts being turned to fit 
the bolt holes; the upper part of this sectional mortar 
box is constructed of steel plates and wrought-iron top, 
securely fastened at the corners by strong angle-iron. It 
should be remarked, however, that solid boxes are for 
obvious reasons far preferable when circumstances will 
admit of their use, greater simplicity and durability 
being strong recommendations when the average condi- 
tions of gold mining are considered. 

The stems of the stamps (see aa, Fig. 8) are 3} in. in 
diameter of Solid wrought iron turned from end to end 
and polished to gauge, both ends being coned to receive 
the stamp-head c, which is of solid cast iron, turned, 
bored, and fitted to gauge, a wrought-iron ring being 
shrunk on its lower end to resist the wedging action of 
the shee d. This shoe, together with the die or anvil ¢¢, 
Fig. 8, is made either of cast crucible steel, or of a special 
mixture of hard cast iron; the latter is found to wear as 
long as steel, and is slightly cheaper for renowals. 

The tappets db, Fig. 8, are of hard cast iron, securely 
fastened to the stems by steel gibs and cotters; this 
mode of fixing admits of easy adjustment, while the 
tappet is ndt finblo to shift its position on the stom. 








the old-fashioned screw adjustment, which has a great 
tendency to get out of order, and when worn involves 
extensive repairs, or entire renewal, 

The cams (see Fig. 7) are of hard cast iron or steel, 
the bosses being strengthened by shrinking on a wrought 
iron ring; each cam is bored to fit the cam shaft, which 
is 5in. in diameter, turned and polished to gauge, and of 
the best scrap iron, supported by three pedestals (for 
every set of ten heads), these pedestals being fitted with 
massive brass bottom steps. 

The cam shaft is driven from a line shaft by one 
pulley for each set of five or ten heads, this pulley being 
6} ft. in diameter and 12 in. face. All details are turned, 
bored, and fitted to gauge, and are interchangeable, no 
delay is therefore occasioned when putting in renewals. 

The weight of lift and amount of fall of the stamp- 
heads varies with tha work required to be done, those 
illustrated having a fall of 10in. to 12in., each lift 
weighing seven hundredweight. Each head of stamp 
takes from 14 to 1} horse power to drive it, depending 
on the means used for transmitting the power, whether 
gearing or belting; the average produce per head is from 
2 to 24 tons per day of twenty-four hours of hard quartz 
through a fine mesh. 

The screens or discharge gratings extend the whole 
length of the box in one piece, so as to obtain the greatest 
possible discharge area. The mesh and material of which 
they are made varies according to the description of 
quartz to be treated. Steel, copper, or Russian iron 
plates are suitable for meshes from 80 to 200 holes to the 
square inch, and especially for dry crushing when extra 
strong gratings are requisite. Strong steel wire cloth or 
gauze, however, has the advantage of presenting a far 
greater discharge surface than is possible with plates, 
whether punched with holes or slots, and consequently 
this form of screen allows the stamps to do much better 
duty, the rate at which good stamps are capable of 
reducing the quartz being always greater than the 
possible rate of discharge ; it may be remarked, however, 
that a stamping mill of the construction illustrated has, 
with fine steel wire gratings, reached a maximum of three 
tons of hard quartz per head per twenty-four hours, the 
rate of working béing 75 to 80 blows per minute. 

Fig. 1 is,as we have already mentioned, a section 
showing a general arrangement of a gold-reducing mill. 
The rock is prepared for the stamps by the stonebreaker, 
by which the rock should be reduced to about $ in. 
cube; a 12 in.X9in. breaker of the improved type is 
capable of crushing sufficient ore to feed thirty to forty 
head of stamps, and should be fed at a suitable rate for 
the number of heads employed. The quartz passes 
direct from the breaker into the automatic feeder, and 
thence into the stamp boxes. 

From the stamps the crushed ore is carried by a suit- 
able stream of water over inclined strakes covered with 
blankets or copper plates, as the nature of the ore may 
require, and here certain proportions of the rich 
particles are arrested, the auriferous sand passing on 
into the hydraulic amalgamators (see Fig. 3), where it 
meets with a further supply of water made to whirl 
round the inside of the hopper, and thus avoid all 
possibility of lodgment; it then passes down the stand- 
pipe into the amalgamating pan, which is formed of two 
parts, the outer one being a pan of cast iron containing 
about 3 cwt. of mercury, and the inner pan or muller, 
which is fixed to the stand-pipe, revolving slowly in the 
mercury. The bottom of this inner pan or muller is 
immersed in the mercury about an inch below its sur- 
face; the sand and water pass down the stand-pipe 
under pressure of the column and are forced between the 
bottom surface of the muller and the mercury, the particles 
of the sand are by the revolving motion kept in rolling 
contact with the mercury, so that no particle of the whole 
mass which is thus spread out in a thin layer can avoid 
being thoroughly incorporated with the amalgamating 
agent during its passage under the radius of the muller, 
and from the particles being thus separated, and brought 
into individual contact, the great affinity between gold 
and mercury at once detains the gold, while the non- 
metallic portions of sand pass on with the water, and are 
discharged over the top of the pan. 

If the material under treatment is a simple combination 
of gold quartz the whole process of separation will be com- 
pleted at this point, but when associated with iron, sulphur, 
arsenic, lead, or other minerals—which act on the mercury 
and tend to interfere with its uffinity for gold—portions 
of mercury will pass into a finely divided or “ sickened” 
condition, floating away on the surface of the water and 
generally carrying gold; this rich combination is partly 
arrested by copper riffles, over which it flows to the 
concentrators (Fig. 1), where it is effectually separated 
from the sand which flows with it from the amagal- 
mators, the sand passing to ordinary “ buddles” or 
catch-pits. 

The engines employed by Messrs. Jordan and Son for 
driving the machinery described above are of the hori- 
zontal non-condensing type and of substantial and simple 
construction. They aro fitted with expansion slides 
adjustable by hand or automatically controlled by the 
governor. To meet difficulties of transport these engines 
are, when required, constructed in sections not weighing 
more than from 6 cwt. to 8 cwt.; but where the carriage 





This form of fappet has ontircly fakén tho place of 





pfesents no special difficultiés, solid details are recom- 


mended in preference. We may add, in conclusion, that 
Messrs. Jordan and Son have erected a set of gold- 
reducing plant, such as we have described, in this 
country, so as to enable its action to bo inspected. 





FIREPROOF PAINT. ° 

THE recent disaster at the Vienna Theatre in the Ring- 
strasse having drawn the attention of the public to the 
necessity for much improvement inthe construction, 
arrangement, and lighting of theatres, as well as to the 
advantages of employing fireproof materials, the oppor- 
tunity has been deemed suitable to the public exhibition 
of the qualities of the paint made by the United Asbestos 
Company. The experiments instituted by this company 
in the grounds of the Crystal Palace at Sydenham on 
the 14th instant, afforded a considerable body of spec- 
tators the opportunity of comparing the behaviour of 
abestos-painted fabrics and timber with that of unprepared 
similar materials, when exposed to the action of heat and 
flame. 

With reference to rendering fireproof the gauzes, stuffs, 
and dress materials used at theatres, there are several 
chemical solutions that are useful to various degrees 
in resisting fire and preventing stuff from supporting 
combustion; many of these have been known for a long 
time, and at some foreign theatres their use has been com- 
pulsory ; the objection raised to them in England was 
that the performers thought that skirts made of the pre- 
pared material did not set very well; and as compulsion 
is very sparingly introduced in this free country, the use 
of fireproof stuffs never became general. The employ- 
ment of a suit of asbestos was practically and effectively 
demonstrated in public exhibitions in England about 
twenty years ago; but beyond affording a gazing public 
the spectacle of a travesty on Shadrach, Meshech, and 
Abednego in their hats and hose, nothing useful was 
effected. 

Of means of rendering gauzes incombustible there has 
not been any want, and in this respect any addition to 
the stock afforded by the asbestos paint is less important 
than the protection of timber, scenery, and building 
materials. The experiments at Sydenham, however, 
fully proved the fire-resisting power of prepared gauzes 
and stuffs treated by the process of this company. 

The method of testing asbestos-painted balks of 
timber at Sydenham was the placing of them with other 
balks of the same dimensions on a large mass of burn- 
ing coke and coal. Most of them did not burn at all or 
support combustion to any extent, a few spirted fire in 
one or two places, probably where the paint was a little 
thin or partly knocked off by rough treatment ; in many 
cases the paint blistered greatly. From the inter- 
mixture of the prepared and the unprepared balks the 
impression on the general public was not so good as it 
might otherwise have been. Finally, however, a few 
asbestos-painted balks were placed alone on the fire, 
and these, although thus treated for the second time, 
remained to all appearance uninjured. 

The next experiment was to apply fire to two 
theatrical fronts with cartains and usual belongings on 
a large scale; one of these having been prepared with 
asbestvs paint, while the other had not. The latter was 
burnt to the ground, but the former remained standing 
in incombustible condition, the protection afforded by 
the asbestos paint proving very effective. Many 
theatrical managers and lessees, and representatives of 
insurance companies, were present at these experiments, 
and will, it is hoped, profit by the unmistakable evidence 
offered. 

If the theatre of the future is to be constructed of 
fireproof material, lighted by electricity, and placed 
entirely under the control of an effective supervisor, its 
existence may be prolonged into a duration equal to that 
of the ancient Roman amphitheatre. 








THE LATE CARL LOUIS SCHWENDLER. 

Cart Lovuts SCHWENDLER was born the 18th of May, 
1838, at Torgon, a fortified town in Prussia, where his 
father was captain in a line-infantry regiment, and 
where he visited the High School (Gymnasium) until 
ripe for the Technical College (Gewerbe Institut) of 
Berlin. His kind and jovial manners and great ability, 
especially in mathematics, soon made him the favourite 
of the institute, and it is his assistance in that science 
especially that has enabled many of his college friends 
to keep pace with tho teachings of the professors. 

On leaving that institute he forthwith obtained em- 
ployment at the then already celebrated firm of Siemens 
and Halske, in that town, where, curiously enough, he 
was at first put to the anvil, probably on account of his 
robust stature and physical strength. His superior 
mental abilities were however soon detected, and he thus 
found himself in a few days assisting Dr. Werver Siemens 
in his laboratory, together with Dr, Esselbach, Robert 
Sabine, and others in determining the Siemens unit and 
the carrying out of many other scientific researches. 

He was in May, 1861, engaged by that firm with 
experiments upon the Malta-Alcxandria cable, and when 
the branch business “ Siemens, Halske, and Co.,” who had 
started as telegraph engineers some years previous in 
London, found it necessary to manufacture their own sub- 
marine and subterranean cables, it was Mr. C. Li. Schwen- 
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dler who was deputed by the mother firm in Berlin to 
arrange the electrical part of the undertaking. 

He was chief electrician during the manufacture and 
the laying of several cables for the French Government in 
1863 and 1864, in which latter year he was struck down 
with typhus fever, at Oran, which his vigorous haalth 
however soon enabled him to shake off. He continued 
superintending the electrical branch of the Siemens 
Cable Works until 1868, when Colonel Robinson, the 
Director-General of Telegraphs in India at that time, 
found that he required some electrician of experience in 
order to put uniformity into the system of Government 
telegraphs in India. 

Mr. Schwendler was recommended by his firm and 
accepted provisionally as assistant electrician to the 
Directer-General of Telegraphs in India early in 1868, 
and remained in that position as an employé of the firm 
of Siemens Brothers until the commencement of 1870. 

Highly appreciated for his integrity, ability, and 
amiability by the whole staff, he was offered by his chief 
a commanding position ia the Government service, which 
he accepted at the commencement of 1870, and which he 
has held and maintained to the admiration of his imme- 
diate administration and of all scientific electricians up 
to his last days. 

Robust though his constitution was, the treacherous cli- 
mate of India gradually undermined his health, and his 
final undertaking on the north-eastern frontiers of India, 
entrusted to him by the successor of Colonel Robinson, 
sufficed to entirely destroy it. On a sixteen months’ sick 
leave for Europe be arrived at Brindisi in July last, 
shattered, mentally and bodily, in health. His aged 
mother had to come from Dresden to fetch him home in 
easy stages. Arrived there he was placed in a cele- 
brated hydropathic institute in the neighbourhood of 
Dresden, with little success. He was then removed to 
the Maison de Sante, at Schoeneberg, near Berlin, a sani- 
tary institution of the highest renown, where he seemed 
torally up to Christmas last, but rapidly sank, shortly 
after, and finally expired suddenly, Fiiday the 6th 
instant, in a paralytic fit, diseased in brain, heart, and 
kidney. 

Mr. Schwendler was interred on Monday the 9th 
instant, in the quiet village churchyard of Schoeneberg, 
near Berlin, followed by a multitude of college friends 
of his youth and professional admirers, and mourned by 
his aged mother, whose mainstay he had been all his 
lifetime. 








THE LOCOMOTIVE EXPLOSION AT 
STOCKTON. 

Ox Monday the 26th ult., the boiler of a locomotive 
belonging to the North-Eastern Railway Company ex- 
ploded at Stockton, causing the death of three men. 
These fatalities have led to two inquests, one, which is 
eompleted, being held at North Stockton, while the 
second, which at present stands adjourned, has been held 
at South Stockton. Pending the completion of the latter 
inquiry we do not propose to enter into any detailed 
discussion of the matter, but we reprint below a report on 
the explosion made by Mr. L. E. Fletcher, the engineer- 
in-chief to the Manchester Steam Users’ Association, 
which explains all the facts of the case very ably. We 
may add that the North Stockton jury accepted Mr. 
Fletcher’s views, and returned the following verdict: 
“ That the deaths of the two deceased persons were due 
“to the effects of the explosion of the boiler of the engine 
‘““No. 204, belonging to the North-Eastern Railway 
“ Company, and we attribute the explosion to the over- 
“heating of the firebox top plate, caused by shortness of 
“ water, and we suggest that the railway company should 
“strive to find a more reliable fusible plug, and we 
* recommend the adoption of double water gauges.” 

Mr. S. W. Johnson, the locomotive superintendent of the 
Midland Railway, Mr. P. Stirling, the locomotive superin- 
tendert of the Great Northern Railway, and Mr. John 
Jefferies, the late manager of the Lowmoor Iron Works, 
also presented a joint report and gave evidence before 
both juries, their opinion being that the explosion was 
due to shortness of water and consequent overheating of 
the firebox top plate. We may add that on Saturday, 





the 7th inst, the boiler of a twin locomotive to that 
which exploded was subjected at York, in the presence | 
of the above-named engineers, toa hydraulic pressure of | 
300 lb. per square inch. This pressure the firebox stood | 
well, chowing that there was no structural weakness to 
account for the explosion of No. 204 at a working pres- 
sure of 140]b. Mr. Fletcher’s report is as follows: 


Locomo1ive BorLeR EXPLOSION NEAR SrockTON, on | 


Monpbay, DeceMBeER 26, 1881. 
Copy of Mr. Lavington E. Fletcher's Report to the | 
Coroner. 
** Manchester Steam Users’ Association, 
Junuary 10, 1882. 


* John Settle, Esq., Coroner, 


North Stockton. } 
**Sir,—!n accordance with your instructions I have 
investigated the canse of the locomotive boiler explosion 
that occurred about balf-past four o'clock on the afternoon 
of Monday, December 26, 1881, near Stockton, on the 
Stockton and Darlington section of the North-Eastern | 
Railway. | 


j 
| 


when I examined the boiler in question, and have pleasure 
in stating that Mr. Fletcher, the locomotive superintendent 
of the line, as well as the various members of his engineer- 
ing staff, afforded me every facility for making the exawi- 
nation. 

“The boiler was of the ordinary multitubular locomo- 
tive type, and had formed a portion of a six-wheeled coupled 
goods engine, made at the North-Eastern Railway Com- 
pany’s works, Darlington, in March, 1880, since which 
time it had run 48,843 miles. The pressure to which the 
safety valves of the boiler were loaded was 140 lb. per 
square inch. 

‘* I was informed that the explosion occurred just after 
the engine had been bronght to a stand, with only three 
trucks and a van attached to it, particulars of which can 
be more fully given you by the railway officials. But this 
suffices to show that the engine had not been running with 
a heavy load. 

‘* The boiler did not give way in the barrel from groov- 
ing at the longitudinal seams, as boilers of this class so fre- 
quently do, but it gave way in the firebox. This being the 
case, we may confine our attention to a description of the 
construction and condition of this part of the boiler with 
such of the fittings as bear immediately upon the cause of 
the explosion. 

‘* The firebox was of the ordinary square type. It was 
made of copper, and measured 4ft. 7in. in length, by 
3 ft. 4in. in width at the bottom, and 3ft. 7} in. at the top, 
while the height was 5ft. 10in. The thickness of the tube 
plate was Zin., of the ends and sides 4 in., and of the flat 
crown plate} in. The ends and sides were strengthened 
with stud stays jin. in diameter, and pitched as nearly as 
may be 4} in. apart from centre to centre. The crown was 
strengthened with seven roofing bars, assisted by four 
suspension stays tying them to the top of the outer casing. 
These roofing bars measured Sin. in depth, by 1} in. in 
thickness, and were spaced 5in. apart from centre to centre, 
the bolts for tying the crown plate to the roofing bars 
being 1 in. full in diameter, tapped into the plate, nutted 
on the fire side, and pitched at 4} in., while the suspension 
stays measured 3in. by lfin. ‘The roofing bars ran well 
over the ends of the firebox and were well bedded. 

‘*The part of the firebox which gave way was the flat 
crown plate. This had been driven down obliquely, hinging 
on the top of the tube-platefat one end, and tearing away 
from the back of the firebox, immediately over the firedoor, 
at the other. A drawing which I have had prepared and 
beg to lay before the jury will make the crushing down of 
the roof of the firebox clear. 

‘*As long as the boiler was entire the pressure of the 
steam within it acting downwards upon the crown of the 
firebox counterbalanced the pressure acting upwards on the 
under side of the outer casing, and thus the strains were in 
equilibrio ; but when the crown of the firebox was driven 
down and rent, a large opening was formed through which 
the steam and water rushed with great violence. ‘I'his open- 
ing diminished the area on which the downward pressure 
acted, so that the balance was destroyed and the upward 
pressure gained the advantage. In consequence of this the 
boiler was lifted from the ground, torn from the framing of 
theengine, thrown forwards, and turned over on its back. 
Immediately in front of the engine, another goods train 
was standing, and the boiler was shot over the brake van 
at the rear of this train and thrown on to the sixth truck 
from the end. Locomotive boilers that give way at the 
crown of the firebox are frequently thrown upwards in this 
way. 

** On examining the crown of the firebox to ascertain the 
cause of the rents it was found that the plates were not at 
all wasted by wear and tear, but that there was clear 
evidence of their having been overheated. The nuts on 
the fire side of the plate at the ends of the stays uniting the 
plate to the roofing bars appeared to have been burnt, and 
I have procured two of these nuts as well as two others cut 
from another boiler, for comparison by the jury. Thenuts 
cut from the boiler that burst bad run 48,843 miles; those 
cut from the other boiler had run 128,652 miles; yet 
those cut from the exploded boiler, which has run less than 
half the number of miles the other has run, are the more 
severely burnt. But far more convincing proof of over- 
heating was afforded by the general appearance of the 
crown plate. ‘This was severely distorted, a series of corru- 
gations being formed right across from side to side. The 
hill and valley condition of the crown plate left no room to 
doubt that it bad been overheated. Overheating of the 
plate would soften it, and thus render it unable to bear the 
strain put upon it by the ordimary working pressure of 
steam, in consequence of which the crown would be driven 
down as already described. Within the firebox was a fire- 
brick bridge inclining towards the fire door. This directed 
the course of the flames towards the back of the firebox 
so that they impinged there with greater intensity, and it 
was at this part the rent occurred. 

‘*The firebox crown was fitted with a fusible plug, but 
this did not prove of any use. I have not seen the plug in 
question, as it had been taken away and was, I was 
informed, in charge of the jury at Stockton; judging, 
however, of its character from a similar one that was shown 
to me, it consisted of a common lead plug, @ in. in diameter. 
This was screwed into a brass nut and rivetted over at the 
top and bottom, the length of the lead plug being about 
14 in. from out to out. Such aconstruction does not appear 
to be sufficiently sensitive. 

‘* Asthe evidence that the crown plate was overheated is 
ro conclu-ive, I need not take up the time of the jury with 
investigating the questions of excessive pressure, or the 
construction of the firebox, beyond the briefest possible 
reference. 

‘*In order to ascertain if there had been any excessive 
pressure, I examined the safety valves, and found that the 


boiler was equipped with two of open lever construction | 





on lever safety valves, with thumb-nuts, and, when there 
is no ferrule for preventing the thumb-nut being screwed 
beyond the desired point. excessive pressure may be applied. 
In this case, however, both the lever safety valves were 
ferruled, while the thumb-nuts were done away with, and 
the pressure could not be increased without disengaging 
the spring balance. The construction of the lever safety 
valves, as well as of the direct spring loaded valve, was 
such that neither could be by any means easily tampered 
with ; and I see no reason to conclude that the explosion 
was in any way due to excessive pressure of steam, while 
this view is corroborated by the fact that the sides and 
ends of the firebox were perfectly flat and true, the bulging 
being confined to the crown, which bore eviderit signs of 
overheating. 

“With regard to the strength of the firebox. This 
appears to me to have been adequate for the work it had 
to do, while it may be pointed out that the roofing bars had 
not failed, and that the sides and crown in the firebox of a 
sister boiler of the same dimensions, made in 1879, a year 
before the one in question, were found on examination to 
be perfectly flat and true, and not to exhibit the slightest 
signs of straining. 

** In conclusion, I consider the explosion did not arise 
from excessive pressure of steam, nor from defective con- 
struction, or defective condition of the boiler, but that 
it arose from the weakening of the crown of the firebox 
through overheating of the plate in consequence of short- 
ness of water, that shortness of water, in all probability, 
being due to the misreading of the glass water gauge by the 
engine driver; while I would suggest that every locomo- 
tive boiler should be fitted with a duplicate glass water 
gauge as an extra precaution, and that fusible plugs, if 
adopted at all, should be of a more sensitive character. 

‘*I am, Sir, yours faithfully, 
(Signed) LAVINGTON E. FLETCHER, 
Chief Engineer. 
‘* Offices, 9, Mount-street, Albert-square, . 
Manchester.”’ 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Clevelond Iron Trade.—Y esterday there was a fair 
average attendance on ’Change at Middlesbrough, includ-, 
ing many visitors from other commercial centres. Messrs. 
Connal and Co., the warrant storekeepers here, had a 
stock of 176,114 tons, which is a decrease of only 23 tons 
on the week. In Glasgow they hold 629,383 tons. The. 
telegrams received on ’Change showed that the Scotch 
market was weaker, and in sympathy with that fact 
Middlesbrough prices were lower, No. 3 Cleveland pig for 
prompt delivery being 43s. per ton, and for delivery from 
March to June 43s. 9d. per ton. Makers are confident 
that business will be good for some time, and they decline 
to book orders at less than 44s. per ton. Shipments at 
Middlesbrough are very active. Up to Monday night there 
had been exported since the Ist inst. 36,695 tons of pig 
iron, 13,375 tons of which had been sent to Scotland. The 
corresponding period last year shows the total shipments 
28,426 tons. The prospects of trade are considered good. 
Within the past few days no fewer than half a dozen orders 
for pig iron on American account have been received in 
Middlesbrough, and from the inquiries which are being 
made it is believed that more will follow. At presert large 
quantities of Scotch iron, bematite, and rails are being sent 
across the Atlantic, and judging from the stocks and con- 
sumption of iron in America, it is reasonable to conclude 
that the exports of Cleveland iron will this year be con- 
siderable. 


The Finished Iron Trade.—All the finished iron works 
in operation throughout the North of England are in full 
swing, and some of them are unable to turn out orders 
quick enough to meet the demands of buyers. The quota- 
tions are as follows: Plates 7/. 5s., bars 61. 10s., and angles 
6l. 12s. 6d. per ton, less 2; per cent., and puddled bars are 
4l. 10s. net cash. The demand for all kinds of iron is 
increasing. 

The Cleveland Steel Trade.—This new industry is still 
extending. Messrs. Boleckow, Vaughan, and Co. have their 
Eston Works producing all the rails and blooms they 
possibly can, andthe Erimus Works of Mr. Muller are con- 
tributing a share to the total output of the district. The 
new steel works in course of construction at Middlesbrough 
are being laid out with the view of producing about 1000 
tons of steel per week. 


The Coal and Coke Trades.—The coal and coke trades 
are steady. Thereisa capital demand for export coal, but 
household fuel is not in such request owing to the mild 
weather. In Durham the coke ovens are working well. 
The Northumberland steam coal trade is a little easy. 





Tue Evrcrric Lient aT ABERDEEN.—The Music Hall 
in Aberdeen has recently been lighted with great success 
with the electric light, two systems being employed, the Joel 
and the Pilsen. ‘I'wenty of the former, some suspended 
and others attached by brackets to the pillars supporting 
the galleries, areemployed, the whole being worked by one 
six-horse power engine and two Siemens generators. The 
Pil-en lamps, were suspended from four corners of the 
gallery, and are enclosed in opal globes of about 20 in. dia- 
meter. ‘These four are worked by one engine driving a 
Schuckert generator. All the twenty-four lamps were 


| connected with the generators with an insulated strand 
| conductor. 


ihe instailation was made by Messrs. Rouatt 
and Fyfe, of 52, Queen Victoria-street, who are the owners 


“On Thursday last, the 5th instant, I visited the works | 4 in. in diameter, loaded with spring balances, and one of | in this country ot the Pilsen lamp, a regulator which we 


of the North-Hastern Riiilway Company, at Darlington, 
atcompatiidl ty my asvietant, Mr. Richard Thompson, 


Adams’ encased valves, 3in. in diameter, loaded with a|think is going to play an important part in elevtrig 


spring direvt. It is very usuul to adjust the spring balances ' lighting. 
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THE GRAMME 


CONSTRUCTED BY MESSRS. 
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detailed arrangement of the collector 
Fig. 3. The brushes are controlled by 
operated from the outside of the frame, so that their 
position may be regulated to secure the best effect. The 
great simplic ity and excellent design of this mackine 
| give it quite a special character, and amongst the novel 
details may be indicated that of forming the bearings in 
the frames and the mode of lubricating, whichis clearly 
shown in Fig. 1. It will be noticed that the bearings 
are of unusual length, 4.52 in., to enable the machine to 
run at a highspeed with perfect steadiness. The follow- 
ing are some of the leading features of this generator : 
Total a series pulley .. 32.09 
Width .. 19.69 
Height 21.19 
11.02 , 
7.87 
3.94 , 
792 Ib. 
1.5 ohms. 
24.2 Ib. 
3 ohms. 
140 lb. 


eee 


of axis of shaft above base 
Diameter of pulley me 

Width of belt... 

Total weight 

Resistance of ring i 

Weight of wire on ring . 

Resistance of electro- magnet . 

Weight of wire of electro- magnet 

Outside diameter of ring 10.26 in. 

Width of ring 5.90 ,, 

This machine can be used for feeding from one to five 

lamps by varying the speed at which it is driven and the 
resistance of the conducters. The annexed Table shows 
the most suitable speeds and resistances, as well as the 
space between the carbons during work and the length 
of arc at the point of extinction. 





Length of Arc 
at Point of 
Extinction 


Number of Re-| Resistance in Normal Dis- 
volutions per |Ohms of Con- tance apart of 
Minute. Carbons, 





100 
2.00 
3.00 
4.10 
5.50 


600 
700 
975 
1125 
1300 
We may add that we have reproduced the illustration 
of this machine from our contemporary, La Revue 
Industrielle, 





DYNAMO-ELECTRIC GENERATOR FOR FIVE LIGHTs. 


SAUTTER, LEMONNIER, AND CO., ENGINEERS, PARIS. 



























































THE PORTLAND ROTARY PUMP. 

We publish on the opposite page engravings of a rotary 
pump manufactured by Messrs. Goldschmidt, Haklo, and 
Co., of Manchester, and which, we believe, has met with 
considerable favour. T he action of the pump will be under- 
tood from the two sectional diagrams Figs. 1 and 2. 
From these sections it will be seen that two semicircular 
drums C and D revolve on suitable shafts in opposite 
directions, as shown by the arrows, in a double cylin. 
drical casing. These drums 


are maintained in their 
relative positions by means of spur gearing outside the 
cylinder, as shown in perspective view. The drums are 
turned each to fit exactly into half of the cylinder, and 
they revolve in suitable bearings in such a manner that 
the periphery of one drum is always in contact with the 
cylindrical centre boss of the other, thereby dividing the 
suction from the delivery. To allow of free revolution, 
the drums are recessed in sucha way that there is always 
a considerable amount of clearance between the periphery 
of one drum and the recess in the other. As the drum 
C turns in the direction of the arrow it creates a vacuum 
at E (Fig. 1), and draws in the fluid at A. At the same 
time the drum D forces out the fluid contained in F 
through the delivery B. 

In ae 2 the action is reversed, D drawing in at E, 
and C forcing out the contents at F through the delivery 
B. The action of the drum is continually changiag at 
each half-revolution, that is, whilst the one draws in the 
other is forcing out, and vice versa, so that a continuous 
and regular current is delivered without valves and air 
vessels. The quantity of delivery is proportionate to 
the number of revolutions, which may be varied at 
pleasure. 

The “ Portland” pumps are made in cast iron or gun- 
metal, in a variety of sizes, to pump from 500 gallons up 
to half a million gallons per hour. They are arranged 
to be driven by hand, by a belt, as shown in the perspec- 
tive view, by rope, or by a separate steam engine attached. 
The capacity of these pumps, in comparison to their size, 
is stated to be exceedingly large. 

Messrs. Goldschmidt and Haklo are constructing 
ventilators, pressure blowers, air compressors, and gas 
exhausters on the same principle; the working of these 
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machines will be easily understood from the foregoing 
description. 

The rotary steam engine, however, which is also being 
constructed on the same principle by the patentees, 
requires a few remarks. The “ Portland” steam engines 
are raade to work expansively or non-expansively as may 
be desired. In the latter case no valve is required to 
regulate the admission and exhaust of steam, which is 
admitted at full boiler pressure direct into the cylinder. 
If the engines are made to work expansively, an ordinary 


expansion valve is used to shut off steam at the desired | 


point. 

Figs. 3 to 6 explain the working of these engines. 
Fig. 3 the steam enters at A, and acts on the concave 
surface a of the drum C; the exhaust steam F escapes 
through B. After turning a little more than a quarter 


of a revolution the position of the drum is as shown in | 


Fig. 5. The steam acting on both concave surfaces of 
the drum C with equal pressure balances this drum, and 
passes through the opening between the centre boss 
of the drum C and the periphery edge of D acting on 
the concave surface a 
direction of the arrow. The exhaust steam F escapes 
through B. After turning round further a little less 
than a quarter of a revolution, the position is as shown 
in Fig. 4. 


exhaust steam F, escapes through B. 


Here D is balanced and the steam acts on the concave 
surface a'of C. The next quarter of a revolution brings 


the drum back again into the same position, as shown in | 


Fig. 3. The steam acts therefore alternately, one half 
revolution on drum C, and the other half on drum D, 
and the power may be transmitted either from both shafts 
or from one only. 


These rotary engines, as well as the pumps for very | 


high lifts, are provided with adjustable bearings on all 
sides of the drums on the periphery, on the sides against 
the cylinder covers and for adjusting the position of the 
drums against each other so as to avoid leakage, and 
any wear and tear can be taken up and compensated for 
from the outside without taking the engine to pieces. 
There is no doubt that these pumps will answer well in 


a variety of cases where high speed and regularity of ! 
: tits ad 7 lin? or “ regulation of the Wien river” is one thing, the | 
| improvement of the means of communication by a properly | 


action are essential. 

In conclusion, we may state that the machines we 
have described were invented by Mr. Arnold Heussy, 
engineer to the firm of Messrs. Goldschmidt, Haklo, and 
Co., Manchester. 








GUN-COTTON. 
To THE EDITOR OF ENGINEERING. 


S1r,—I have only just seen the letter by Mr. W. D. 
Reid in your issue of the 23rd ultimo. This gentleman 


In 


of D, and turning it in the | 


The steam enters at A and acts on the con- | 
cave surface a! of the drum D turning it round. The} 
Fig. 6 shows the | 
position after a further turn of a quarter revolution. | 





more altered in form at the base than when ordinary gun- 


wder isused. A much more acceptable proof would have 


een to record accurate shooting with the cotton-powder at 
long ranges, and to show that this is combined with an 

effective penetration and a low trajectory. 
If Mr. Reid can show these results as being attained 


| with a powder which is nearly smokeless, which gives a 
very slight kick, and produces a small report—facts that 
are not contested, ok very important facts—no one will 
hail this new powder with greater satisfaction than, 
Sir, yours faithfully, 
Hie REcOIL. 


P.S.—As regards the relative power of gunpowder and 
gun-cotton, it may interest Mr. Reid to know that I did 
not write onthe subject ignorantly, having superintended 
a large number of important experiments made purposely 
to settle this very question, and on a scale which no private 
firm is likely to have attempted. Mr. Reid’s estimate of 
the relative power of tamped gunpowder and of tamped 
gun-cotton is inaccurate, it being considerably in excess of 
the truth on the side of his pet explosive. 

London, January 6, 1882. 





THE PROPOSED VIENNA RAILWAYS. 
To THE EDITOR OF ENGINEERING. 

Six, — My attention has been called to an article in your 
last number under the abéve heading, which contains 
some misleading statements respecting the project for the 
Vienna Girdle Railway and Branches or Vienna City 


Syndicate ; I conclude you must have been entirely mis- 
informed on the subject, and I shall feel much obliged 
if you will kindly allow me space to correct the statements 
| made as to the present position of the matter in Austria, 
| having recently returned from Vienna, and being in daily 


| communication, through the manager of my business | 


| there with the authorities of the Government and the 
| officials of the Town Council. 

As to the schemes deposited in 1873 and previous years, 
most of which included the re; 
and the user of part of the bed of the river for the course 
of a low level railway in tunnel, I have nothing to say 
beyond this, that I have committed no “serious error,’’ or 


any error at all in avoiding the adoption or imitation | 


of those wild and extravagant projects, none cf which 
found favour with the higher authorities with whom the 
ultimate decision always rests in Austria. The “ covering 


| designed system of railways is another, and both are 

urgently required, but have no necessary connexion. The 

attempt to combine the two, and so becoming involved in 
| difficulties of an engineering and financial character, as 
| well as endless discussions with the members of the Vienna 
| Town Council, each one of whom appears to have a ‘distinct 
idea of his own on the question, has been the rock on 
| which all former projects have been shipwrecked ; and con- 


| sequently I have carefully avoided it by placing my pro- | 


| posed elevated railway entirely on the bank of the river, 


Railways, deposited by me as engineer to the English | 


lation of the River Wien, | 





denies that, other things being equal, a small recoil proves | where it touches the river at all, and so leaving tbe 
a high internal pressure, and founds such denial on the | ‘‘ regulation’’ thereof, which has been talked of ever since 
results of a long course of experiments. Now it is the | the time of Maria Theresa, and will probably be talked of 
A BC of gunnery to show mathematically that such an | for another half century, to be dealt with by the Munici- 
opinion is false. Consequently Mr. Reid must have adopted | pality when they are in possession of the necessary funds, 
a method of measuring the pressure on the breech of the | the cost of the most moderate of the roposed schemes, 
gun which misled him. We therefore await with interest | exclusive of any railway, being cstimated 


as promised. Mr. Reid proceeds to say that by firing bullets | yoirs, sewers, and railway combined. 
into a soft substance he has proved that the bullets are not | As tothe route I have selected being open to criticism 





ch n at about six times | 
the publication of the method pursued and of the results, | the amount mentioned in your article as the cost of reser- | 


| because it competes directly with the tramways—which 
is not accurate—I have simply to say that at the ‘‘ Trace 
| Commission”’ held on my project last September, at which 
| all persons concerned had to appear and state their objec- 
|tions, if any, or for ever more hold their peace, the 
representatives of the Wiener Tramways Company appeared 
and said ‘‘ they had no objection whatever to make either 
to the route selected or to the constraction of the railway 
itself.’” We shall probably very much increase their 
traffic. A small outlying tramway company who were 
| rash enough to lay a line through the unfinished Giirtel 
| Strasse and are practically in a moribund condition, raised 
some futile objections which were scarcely noticed. 5 
I now come to the most serious misstatement of facts }2 
| your article into which 1 have no doubt you have bee™ 
| misled by some careless correspondent, as personally it i§ 
| almost impossible for the editors of an English technica 
| journal to have knowledge of the actual position of this 
| affair in Austria. 
I ought, I think, to know something of the scheme or 
schemes, if any, in competition with my own, having spent 
| ten months in Vienna last year in constant communication 
| with the authorities and receiving daily reports from my 
| manager there, Mr. W. Thursfield, Mem. Inst. C.E. Yet it 
| is very odd that until I read your article I had never even 
| heard of the revised scheme ‘‘ handed in’’ by Mr. D’ Avigdor 
| and should like to know to whom it has been ‘“ handed.” 
There is only one way in Austria as in England for bring- 
|ing such projects under the consideration of the Govern- 
| ment, with whom, and not with the Municipality, the deci- 
sion rests as to granting or refusing a concession, and thatis 
by formal deposit of complete plans, sections, details, and 
estimates with a petition at the Railway Department of the 
Handels Ministry, and even this cinnot be done without 
a previous ‘‘ Vor Concession,’”’ and is a very costly affair. 
So far as I know, and I think I am accurately informed, 
the only scheme now before the authorities which has fully 
| complied with the official rules, which are stringent, is that 
in my name and Mr. Buston’s. Mr. Bode’s tunnel scheme 
| for a partial connexion of the existing railways was allowed 
by a sort of suspension of standing orders to be considered 
as the only other alternative by a commission in December 
last, but I have little to fear from the competition, and 
therefore it is news to me ‘‘ that the municipal engineers 
have virtually decided against the schemes of Mr. Fogerty 
and Mr. Bode,”’ and what is of more importance it is the 
reverse of the actual fact. The municipal engineers or 
rather officials of the Stadtbauamt, i.e., the Works Depart- 
ment of the Municipality, have no power to decide any- 
thing. They merely report on technical details as our 
Board of Trade engineers do toa committee of the cor- 
poration, who after long discussions arrive at a vote and 
report to the Town Council, who vote on the general ques- 
tion and report back again to the Minister of Commerce, 
who under the advice of the engineers of the Handels 
Railway Department recommend that a concession shall be 
granted or refused by the emperor. 

I have been furnished with the above described official 
| technical reports made by the engineers or surveyors of the 
Municipality, and there is nothing ‘‘ unfavourable’’ to my 
project or plans therein. The scheme is passing regularly 
through the usual stages, and is now before the Eisenbahn 
Committee of the corporation. They have not yet prepared 
their report to tke council, but it is no secret that the 
majority is in favour of granting the concession; 
the matter has been merely delayed in consequence of the 
serious investigations arising out of the great fire at the 
— Theatre, but will probably be concluded in a few 
weeks. 

The Government has made no secret of its warm 
\approval of the project, which was framed after carefu 
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—— 
consultation with the ministers as to the requirements of the 
State, especially of the War Department. 

The Handels Minister, Baron Pino, has personally 
attended the meetings held in Vienna, and expressed him- 
self publicly as “‘ enthusiastically in favour of it,” as the 
only scheme fulfilling the required conditions, viz, 
** That the railway shall unite all the existing lines enter- 
ing or approaching Vienna, and have such strength and 
curves and gradients as will enable the ordinary engines 
and rolling stock in the country to pass freely over it, so 
that backed as we are with all the support a powerful 
Government can give us, and even the approval of the 
emperor himself, we do not trouble ourselves much about 
any ‘‘ rechauffé’’ of old schemes for railways combined with 
the ‘‘ regulation of the Wien,”’ or the drainage and repair- 
ing of the city, or et ceteras of the kind, such as have been so 
often dangled before the eyes of the people of Vienna to 
lure them away from dealing with any practicable plan put 
before them. Such things are always “handed in” as 
‘gentle hints’ to respectable promoters, that their 
authors can be troublesome. I hi uve hs ad scores of them 
** handed in’’ to my office already during the past year and 
a half, and have invariably returned them with thanks 
Nevertheless I think the concession for the Wiener Giirtel 
Eisenbahn will not be seriously hindered. Every intelli 
gent and independent inbabitant of Vienna is in favoar of 
it. A monster petition will be presented to the Legislature 
next week urging that there should be no further delay, 
and that it should be dealt with at once question of 
imperial interest, and not mere ly by the tedious ¢ "esses 
at present in practice, whic! 1 are good enough for a tram- 
way but utterly inefficient when a large railway sesieah, 
involving four or five millions of capital, has to be dealt 
with. The authorities are now fully alive to this, and at 
the recent interview with a deputation from the external 
Bergisch, the Handels Minister intimated the intention of 
the Government pretty clearly. Meantime as a large amount 


asa 


of English capital is already invested in the scheme, and | 


more about to be subscribed, it is desirable that nu inaccu- 
rate statements of its prospects should be accidentally pat 
in circulation, which must be my excuse for troubling you 
t such length. 
Your obedient servant, 

Joserpnu Fogerty, M. Inst 

1, Westminster Chambers, 8S.W. 
January 17, 1882. 
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‘OOPER’S HILL COLLEGE. 
lo THE EDITOR OF ENGINEERING. 

Srtr,—General Chesney proves too much, since the only 
inference | can draw from his letter is that the whole 
cumbrous machinery of Cooper’s Hill was devised for the 
purpose of giving a few dozen boys some eighteen months’ 
theoretical training. I suppose no one will dispute the 
necessity of an engineering neophyte undergoing a certain 
amount of theoretical training, but those best able to judge 
will continue to ridicule the assumption of the Indian 
executive t 
to the demand before the establishment of Cooper's Hill 
College. If the Indian Government wanted their engineer- 
ing candidates to take up certain subjects, they had only to 
advertise the fact, and there were plenty of qualified men 
of the class from which their engineering professors were 
selected, ready to do any amount of coaching. In fact, in 
engineering, as in every other pursuit, knowledge based 
simply upona retentive memory and a taste for reading, is 
always a drug in the market. 

A well-educated articled pupil can acquire during his 
three ye ars’ term as much useful theoretical knowledge as 
any Cooper’s Hill man, and he can supplement this every 
year of his life. He has, moreover, the incal lealable 
advantage of dealing with actual instead of ideal problems, 


and of associating with engineers of all classes, instead of | 


with a few ‘‘ professors’’ and schoolboys. An engineering 
‘* professor’” must necessarily have only tasted but not 
drank deeply of the stream of engineering knowledge, or he 
would never have exchanged the exciting life of an active 
engineer for the eventless career of a mere talker. General 
Chesney literally places the ‘‘coach”’ first in his ideal 
scheme of engineering education, and sacrifices innumerable 
practical advantages to do so, being evident'y ignorant of 
the fact that every facility exists for engineering pupils 
being ‘‘ coached”’ by their better-informed colleagues, and 
by ** professors,’ without wasting a lot of time at colleg 
and being pitchforked out to India without knowing 
couple of practising engineers personally, or having had : 
chance of making friends 
profession at home. 

That Cooper’s Hill College is an expensive blunder was 
known to the late, and is admitted by the present Govern- 
ment, and it is therefore doomed. The ab le staff of 
professors will, no doubt, continue to ‘‘ coacl a fair 
proportion of candidates for Indian appointments, but they 
will be paid by the parents of the boys, and not as at 
present, partly by the tax-payers. 

Your obedient servant, 
HenrY HOLLAND. 


STEELMAKING IN CHINA.—A cons siderable steelmaking 
industry exists at present in China, on the upper Yangtze, 


steel sent to Tientsin 
It realises much } 
Swedish steel imported into t country The Coin se 
metallurgists recognise tree kinds of steel, viz., that 
which is y ‘produced I y ac iding unwrought to wrougot iron 
while the mass is s1 abject to the action of fire; pure iron 
many times subjected to dre; aa native steel, which 
is produced in the south-west. The different Chinese 
names for steel are twan-kang, or ball steel, from its 
rounded form; kwan-kang, or sprinkled steel; wie-tee, 
or false steel. 
to manufacture steel] from the earliest ages. 
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hat the supply of that commodity was unequal | 


with any of the leaders of the | 


| fered with coal shipments. 


NOTES FROM THE SOUTH-WEST. 


Cardi ff.—Coal prices for both steam and house qualities 
continue firm and steady, with no apparent tendency to 
further movement at the moment. Several large parcels 
of fuel have been got off during the week. ‘The imports 
have not been extensive, and the unfavourable tides at 
Bilbao have again limited the arrivals from that port. 
Last week’s clearances comprised 108,353 tons of coal and 
3097 tons of iron. The imports comprised 540 tons of ore 
from Bilbao, and 2689 tons from other sources. 


New Railway to Newport.—A line from Pontypridd to 
Newport vid Caerphilly is in a most forward condition, and 
in a few days a connexion will be effected with Pontypridd. 
The existing line from Walnut Tree Bridge to Caerphilly 
will be utilised as far as regards the permanent way, but 
the old rails will have to be replaced with new ones, and 
the track in some places will have to be widened. There is 
a great future in store for this seemingly unpretentious line 
Its outlet at Newport will for all purposes bring it into 


to London. So much for the eastern part. 
we find it in connexion with the Rhondda Valley, and if a 
new line is sanctioned from Treherbert to Swansea, here 
will be that port, and in faet the west of Wales brought 
nearer to London by something like twenty miles. 

Pontypridd and Rhondda Valley Tramways.—An 
application for a provisional order in respect of this project 
seems likely to be opposed. 

Swansea.—Heavy weather has again somewhat inter- 
Prices remain unaltered. 
demand is good and trade is steady. 

Newport.—The iron trade is in a satisfactory condition. 
The engagements held by local firms continue to point to 
activity for some time, 
themselves of the improving markets. Tin plates continue 
to show a better tone. There has been a moderate import 
of iron ore, and as freights appear to be well maintained 
the price of this ix — ant article is ste: 
clearances comprised 28,176 tons of coal : 
iron. From Bilbao shure arrived 
other sources 8331 tons of iron ore. 

Milford Docks.—On Tuesday the works in connexion 
with these docks were inspected by a committee of gentle 
men, who have promoted a combination which has been 
formed to aid the dock scheme and the purchase of the 
Milford Estate and the Newton Noyse Railway and Pier. 
The visitors comprised Rear-Admiral Sir W. Hewett; Mr. 
G. Cavendish Taylor, London, Chatham. and Dover Rail- 
way ; Colonel Grey, president Great Western Railway of 
Canada; Mr. J. R. Jolly, Metropolitan Board of Works, 
&c. The party were shown over the works by Mr. Lake, 
the contractor ; Mr. Fowler, engineer to the dock com- 
pany; Captain Hood, secretary, &c. After inspecting the 
dock works, the visitors proceeded by steamer to the large 
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| fishery company which has been recently formed. 


| Lake took the chair, 





| Institute, 
empowered to negotiate with their employers for an advance | 


iron pier at Newton Noyse, which is ‘intended to be utilised 
in connexion with a proposed line of steamers between 
Milford and New York. The depth of water at the pier is 
27 ft. at low water spring tide, so that the largest steamers 
afloat will be enabled to load or unload at the pier at all 
hours. After making a cruise to the entrance 
haven and back, the party visited the Castle Pill Steel and 
Iron Works, where six steam trawlers are building fora 
In the 
evening the visitors dined at the Lord Nelson Hotel. Mr. 
and Captain Hood occupied the vice- 
chair. In the course the evening Mr. Lake observed 
that those present did not want to oppose Liverpool, but 
merely to take a little of the surplus American traffic, to 
which Milford Haven had a legitimate claim. Admiral 
Hewett spoke in high terms of Milford Haven as a coaling 
station, and expressed his opinion that the large ironclads 
of the Navy would avail themselves of the facilities for 
coaling which would shortly be afforded at Milford. 


of 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Iron and Engineering Trades.— A meeting of the work- 
men employed at the Airedale Foundry (J. Kitson and Co.) 
|took place on Saturday afternoon in the Mechanics’ 
Hunslet, when the deputation which had been 


= 


of wages attended to give in their report. ‘The original 
advance asked by the employés was one of 10 per cent., 
but this was not entertained by the firm, and an advance 


of 5 per cent. was next solicited. An offer was made of 


| an advance of Is. per head all round to those whose wages 


The Chinese have apparently known how | 


were reduced about three years ago, and tLis was eventually 
unanimously accepted. ‘This is, of course, an advance of 


5 per cent. tolabourers and others whose wages average 11. | 


per week; but to the skilled workmen with higher wages 
the percentage is proportionately lower 


The Electric Light and the Price of Gas.— The directors 


of the Barnsley Gas Company, owing to the strong agita- | 


tion of the inhabitants and the competition of the electric 
light, have agreed, in addition to a reduction of 5s. each 
for public lamps, to reduce the price from 3s. 5d. to 33. and 
2s. 6d. per 10UU ft, aceording to the quantity consumed’ 
They also recommend a material reduction of meter rent. 


East and West Yorkshire Union Railway.The Bill for 
the promotion of this railway has passed the Standing 
Orders, and the usual deposit of 5 per cent. on the cost of 
the undertaking has been made. ‘The railway will join 
the West Riding Railwaywith the East at a point men- 
tioned at Ardsley, and ending eastwards with a jointure 
with the Hull and Barnsley Railway now in course of 
| construction at Drax, and thus upset the monopoly of the 


| their system at Holbeck, 


| myriads of small flies cover its surface. 
| the water is so great that it is not at all an easy matter to 


The | 


and will enable makers to avail | 
|G. J. Symons, 


Last week's | 


| the 


of the} 


} and growth of trees 


| tion of such charts is essentially national 


| I believe that the very contrary is the fact 





North. Eastern Railway, and give to the townships which 
it was proposed to run through the advantages of com- 
petition. 

The Proposed Railway Extensions at New Wortley.—The 
Parliamentary Committee of the Leeds ‘Town Council have 
resolved to oppose the Bill of the Great Northern Kailway 
Company to be promoted in the ensuing session of Parlia- 
ment, empowering them to carry out certain extensions of 
New Wortley, and Lower 
Wortley. 





Tus Great SAtt Lake.—Four barrels of water of the 
Great Salt Lake will leave after evaporation nearly a barrel 
of salt. The lake was discovered in the year 1820, and no 
outlet from it has yet been ascertained. Four or five large 
streams empty themselves into it, and the fact of its still 
retaining its saline properties seems to point to the conclu- 
sion that there exists some secret bed of saline deposit over 
which the waters flow and that thus they continue salt ; for 


| altt »lake m: » resi 7 ane ; 
direct connexion with the Severn Tunnel, the nearest route | although the lake may be the residue of an immense sea 


Turning _ st | 


which once covered the whole of this region, yet by its 
continuing so salt with the amount of fresh water poured 
into it daily, the idea of the existence of some such deposit 
from which it receives its supply seems to be only too pro- 
bable. For the last fifteen years, until last year, the lake 
has been gradually rising, but in 1870 it receded two or 
three feet, a most unusual occurrence, owing to the excep- 
tionally warm weather. There are no fish in the lake, but 
The buoyancy of 


drown in it. The entire length of the Salt Lake is eighty- 
five miles, and its breadth forty-five miles 


THe METEOROLOGICAL SocteTy.—The annual general 
meeting of this Society was held on Wednesday evening 
the 18th instant, at the Institution of Civil Engineers, Mr. 
F.R.5., President, in the chair. The secre- 
tary read the Report of Council for the past year, which 
showed the Society to be ina very flourishing condition, 
for while in 1871 the Society continued its work without an 
office, accessible library, or an assistant secretary, and 
number of the fellows was 314; the staff at present, 
very fully employed, consists of an assistant secretary and 
three computers, with 555 fellows on the roll. The 
receipts and expenditure of 1871 show a marked contrast 
to the year just past ; the receipts amounted to only 2441., 
against more than 840/. in 1581. The expenditure was 
only 197/. against 780/. in 1881. The Society also now 
receives Second Order and Climatological Observations 
from 83 stations, the resalts of which are published 
quarterly in the ‘ Meteorogical Record.’ In addition 
to the ‘‘ Quarterly Journal,’’ two publications have 
been pre pared and issued under the direction of the 
Council, viz.: ‘‘ Hints to Meteorological Observers with 
Instructions for taking Observations, and Tables for their 
Reduction ;’’ and * Index to t! he Publications of the English 
Meteorologic al Societies 1839 to 1831.’’ The President 
(Mr. Symons) then delivered his address, which was 
devoted to the consideration of the present state and 
future prospects of meteorology. He began by asking in 

what respects is our present system of observation c rpab le 
of improvement? Should it be extended, either as regards 
distribution of stations, additional instruments, or addi- 
tional hours of observation? Can any of the millions of 
entries at present made annually be safely dispensed with ? 
These questions can only be properly answered after 
considering two others. What observations are being 
made? and for what object? After referring to the 
different patterns of barometers and the number of 
observations made, Mr. Symons zaid that he was aware 
there are several grounds upon which the main- 
tenance of numbers of stations in excess of all possible 
requirements can be defended. In the first place tuere is 


| the constant difficulty which arises from the removals and 


deaths of the observers, and from the extension of buildings 
, &e. This renders it necessary that 
we should have two or three stations wherever we desire to 
make sure of a continvous record. Buta far better and 
more scientific plan would be to choose a few unexception- 
able localities remote from towns, purchase the freehold of 
a few surrounding acres, erect thereon stations identical in 
design and in every respect, and endow them with moderate 
funds, so that the observations may, humanly speaking, be 
established on an unalterable basis. That would be the 
yay to detect secular changes. For climatic purposes the 
numerous climatological stations started by the Society are 
of great value. After speaking of hygrometers, anemo- 
meters, and ozonometers, the President referred to daily 
maps of Atlantic weather, which shoald be on a seale 
of not less than one inch for 100 miles. A compila- 
work and 
falls wholly within the domain of the Government 
Office. After referring to weather forecasts, the lack 
of original workers in discussing meteorological obser- 
vations, and the absence of academical encourage- 
ment, and the little prospect of those who devote them- 
se slves to meteorology obtaining more thi an a bare livelihood, 
the President concluded as follows : ‘‘ It is just possible that 
the severe manner in which I have criticised a few of our 
existing arrangements may have led some one to consider 
that meteorology is langui-hing, feeble, or even moribund, 
when & Case is 
weak one hesitates to point out its weaknesses for fear of 
a total collapse. No. the Meteorological Society never 
advanced so rapidly in numbers as it has in the two last 
years, and if it wiil but apply the pruning knife to fruitless 
observations, and try to secure the application of more 
brain power to the many problems yet unsolved, it will 
continue to receive an ever-increasing amount of recogni- 
tion and support, and to maintain tinat high position among 
| kindred socicties which it at present holds 
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NOTICES OF MEETINGS. 

Tre INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 24th, 
at 8 p.m, Paper to be read and discussed; “The Analysis of 
Potable Water; with Special Reference to the Determination of 
Previous Sewage Contamination,” by Charles W. Folkard, Assc- 
ciate Royal School of Mines. 

INSTITUTION OF MECHANICAL ENGINEERS.-On Thursday, Jan- 
uary 26th, and Friday, January 27th, annual general meeting at 25, 
Great George street, Westminster, by the kind permission of the 
Council of the Institution of Civil Engineers. The chair will be 
taken by the President at half-past seven p.m. on each evening. 
The aanual report of the Council will be presented to the meeting. 
The annual election of the President, Vice-President, and Members 
of Council, and the ordinary election of new members, associates, 
and graduates, will take place at the meeting. The respective 
ballot lists are enclosed. The following papers will be read and 
discussed: “On Meters for Registering Small Flows of Water,” 
by Mr. J. J. Tylor, of London. ‘On the Bazin System of Dredg- 
ing.” by Mr. A. A. Langley, of London. “ On Hydraulic Lifts for 
Passengers and Goods,’ by Mr. Edward Bayzand Ellington, of 
London, ‘ On Improved Appliances for Working under Water, or 
in Irrespirable Gases,” by Mr. W.A. Gorman, of London, “On 
Power Hammers with a movable Fulcrum,” by Mr. Daniel Long- 
worth, of London, 

PHYSICAL SocigeTy.—Saturday, January 28th, at 3 p.m. The 
following communications will be made: “On the Fluid Density 
of Metals,” by Professor W.Chandler Roberts and T. Wrightson. 
“On Apparatus for Calculating Efficiency,” by C. Vernon Boys. 
“ On a New Electric Meter,” by C. Vernon Boys 
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SHIPS OF WAR. 

DvrinG the discussion that has been going on 
respecting the condition of the Navy, it has been 
made a subject of reproach by Lord Henry 
Lennox, M.P., and some of our contemporaries, 
that one of the deficiencies in the English ships is 
that the average thickness of armour with which 
they are plated is less than in the French ships. 
Sir W. Armstrong, on the other hand in his pre- 
sidential address before the Institution of Civil 
Engineers, objects to the use of armour-plating at 
all, and advocates instead of it the construction of 
unarmoured ships that shall be freely penetrable, 
and sofar asartillery fire isconcerned, will be secured 
against sinking by means of an under-water deck 
and ample division into compartments. He says 
that “by introducing an under-water deck with 
divisional spaces, and by the partial application of 
cork, as in the Inflexible, for displacing influent 
water and thereby preserving stability, and also by 
a proper distribution of coal for the same purpose, 
an unarmoured ship might be rendered almost 
incapable of being sunk, and it was rather surprising 
that so little attention had been directed to the 
attainment of that object.” 

It is very important that we should be satisfied 
as to the right course to adopt, whether to adhere 
to the use of armour-plating, or to drop it altogether. 
Armour-plating has come into general use for first- 
class fighting ships, and, by so doing, has revolu- 
tionised the principles upon which ships were 
formerly armed. Till the days of armour-plating 
the primary consideration in arming a man-of-war 
was to give her the largest number of guns she 
could carry, and thus enable her to distribute her 
fire as much as possible. Each of the guns carried 
would pierce the enemy’s ship if it struck, and as 
this is all that one gun is wanted to do, an increase 
in the number of guns adds to the destructive 
effect upon the hull of the enemy and its fighting 
appliances, and to the execution that is done upon 
her crew. But if an armour-plated ship has to be 
attacked, it is only very heavy guns that will 
pierce her sides, and this has led to such a concen- 
tration of the broadside fire intoa few guns for the 
purpose of penetrating thick armour that the most 
powerful fighting ships of the day, costing over 
750,000/ each, have the number of guns they carry 
reduced to four. 

Sir W. Armstrong says in his address that 
invulnerability by means of armour-plating isa 
chimera, and his argument in favour of unarmoured 
ships seems to be based upon the assumption that 
if armour will not make a ship invulnerable it is 
worthless. Now this is not by any means all that 
has to be said forarmour. It has never surely been 
imagined that ships can be made invulnerable. 
What is it supposed would happen if two of these 
imaginary “ invulnerable” ships met ? It would be of 
no use to waste powder and shot upon each other, and 
the only result could beacheckmate. It is no con- 
demnation of an ironclad ship to say that it is 
possible under some circumstances, and with very 
heavy guns, ito penetrate her sides. Armour- 
plating has high defensive qualities, even though 
penetrable under certain conditions. It is proof 
against the fire of light guns, and when it is 12 in. 
or more in thickness, as in our latest ships, it can 
only be penetrated by very few out of all the guns 
there are afloat in all the navies of the world. More 
than this, the use of armour has, by altering the 
armaments in the manner we have pointed out, and 
thus reducing the number of guns carried in each 
ship, added to the chances of escape of weaker ships 
from the stronger, whether armoured or unarmoured, 
and the power of defence has been indirectly 
increased by armour-plating in this way. 

The question of armour-plating requires to be 
well considered, as it is a means of protection 
which is only obtained at great cost, and we should 
be satisfied whether it is worth what we pay for it. 
Sir W. Armstrong is scarcely just when he says 
that little attention has been directéd to the attain- 
ment of a sufficient degree of protection by the 
adoption of various devices in unarmoured ships. 
The subject has often been discussed for many 
years past, and the Admiralty has built many 
vessels in which the very ideas mentioned by Sir 














W. Armstrong of an under-water deck and protec- 
tion by cork, coals, and stores have been carried out. 
They have also built vessels which are partially 
armoured only, and have the above-named devices 
to supplement the armour-plating. We have speci- 
mens of almost every kind of ship in our Navy, 
armoured, partially armoured, and unarmoured ; 
they have been described and criticised many times 
by shipbuilders, engineers, naval officers, and artil- 
lerists, and experiments have been made with some 
of the substitutes for armour, such as the protec- 
tion furnished by coal and other materials. 

The protection of unarmoured ships is a very 
desirable object, and our Admiralty is deserving of 
credit for what they have done and are doing in 
this respect. There may be unarmoured ships 
which are so well protected as to be—what Six W. 
Armstrong says they should be—practically unsink- 
able. But it is not sufficient for a fighting ship to 
be unsinkable. She also requires to be capable of 
being fought, and there are no means yet known 
by which unarmoured vessels can have protection 
for their crews and guns against an enemy’s fire. 
When an unarmoured vessel attacks an ironclad, 
she runs the risk of having the mechanism for 
working her guns deranged by a projectile from 
any of the enemy’s guns, no matter how light, and 
the crew to be speedily disabled, whereas the ironclad 
can only be penetrated by the very small number 
of armour-piercing guns the other ship may carry. 
The very ships mentioned by Sir W. Armstrong 
that have recently gone out to China, carrying each 
two 26-ton guns that are manipulated by most 
elaborate and costly mechanism, could be riddled 
through and through by the lightest guns any ship 
of war carries, and their guns disabled by the de- 
rangement of any part of the working mechanism. 
They could even be cut up by machine guns such 
as the Nordenfelt and Hotchkiss and the crews 
demoralised by having to work under a fire of this 
kind. 

Although armour-plating is so undesirable for 
many reasons, and we have to pay so high a price 
for it, not only in money, but in handiness and speed 
of ship, we cannot unfortunately do without it at 
present, and are not likely to be able to for some time 
tocome. If it isever found possible to mount a large 
number of armour-piercing guns in a single ship, 
armour-plating may be given up; but so long as 
armour retains its present power of limiting an 
enemy to the use of two, or at the most four guns 
for any effective purpose, it has a very high value 
and one which cannot be dispensed with. And it 
must be remembered that against all ships but the 
few which carry this small number of heavy guns, 
an armour-clad is perfectly protected against the 
effects of gun-fire. 

If a navy were to be formed entirely of 
unarmoured ships, such as Sir W. Armstrong 
suggests, what might be expected to happen? An 
enemy with ironclads would rely upon their armour 
for rendering all the guns that the unarmoured 
ships might carry useless, except the two large 
armour-piercing guns, whereas she would arm her 
ironclads with the largest number of comparatively 
light shell guns they could carry. The whole of 
the guns of the ironclads would be doing their 
work in disabling the enemy’s guns and men, 
whereas her own risk would be limited to being 
struck by two guns that were being worked under 
a heavy fire. 

Sir W. Armstrong relies upon the speed of 
unarmoured ships in an action with an ironclad. 
They can, of course, be given a greater speed when 
they are not in action and are uninjured ; but the 
penetration and opening up of the sides by the gun- 
fire of the enemy, particularly at the bow, would 
soon bring the speed of an unarmoured ship down, 
as any attempt to drive her would force water 
into her in large quantities, thus causing great 
resistance and increasing her immersion. 

We have no space now to discuss fully the capa- 
bilities of an unarmoured ship to withstand the 
effects of gun-fire, but we have not yet seen any 
devices by which they can be made so unsinkable 
as Sir W. Armstrong thinks, nor by which a safe 
amount of stability can be secured when they are 
penetrated and water-logged in two or more com- 
partments. Certainly the Chinese ships referred 
to by Sir W. Armstrong are not in this fortunate 
condition. But if they were, and assuming that all 
this may be done, there is nothing to show that it 
would be prudent to throw away the protection 
we now have for our ships and to make them 
“freely penetrable,” thus exposing all the costly 
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mechanism and the lives of our seamen to destruc- 
tion by the lightest and cheapest arms afloat, and 
even to the demoralising and deadly effect of 
machine guns. 








A COMING PATENT LAW DISCUSSION. 

Tue Council of the Civil and Mechanical En- 
gineers’ Society have determined to hold a meeting 
to consider the subject of Patent Law Reform next 
Thursday, the 26th inst., at 7, Westminster 
Chambers, Victoria-street, S.W., when the chair 
will be taken at 7 p.m. The meeting will be 
a special one, at which all persons interested 
in the subject of Patent Law Reform who may 
attend, whether members of the society or not, 
will be freely welcomed and invited to give expres- 
sion to their views on the subject, the consideration 
of which will commence with a paper to be read by 
Mr. Lloyd Wise “ On Certain Proposals for Patent 
Law Amendment.” It is not unreasonable to 
suppose that the Society of Arts’ Bill will enter 
largely into the discussion, nor is it out of place 
here to record our high appreciation of the 
spirited action the Council of the Civil and Mecha- 
nical Engineers’ Society have determined upon in 
this matter, and which will doubtless afford to 
many who were unable to take part in the recent 
discussion in the Adelphi an opportunity of criti- 
cising the provisions of the Society of Arts’ Bill in 
a way likely to command attention. If the pro- 
moters of that Bill should feel disposed to ignore 
views on certain highly important points known to 
be widely entertained, and to which expression 
was given before and during the recent discussion, 
it is not to be expected that therefore those views 
should be allowed to remain dormant. On the 
contrary, as a result of their being put aside by 
those in charge of the Bill, it will, in all likelihood, 
follow that very many persons whose opinions are 
entitled to respectful consideration, and who might 
have been enlisted as supporters, will be found 
amongst the most powerful opponents of the Bill ; 
and in proportion as its provisions are objected to, 
so will its chances of creating a favourable impres- 
sion on the Legislature be reduced. Indeed, on a 
comparison of the Bill with former Government 
efforts, it might almost be said that, at any rate in 
its original state, it contained many well-worn 
suggestions ; and that ofthe few having any claim 
to originality, at best but a very small proportion 
were practicable or acceptable. 

From what fell on a recent occasion from the 
President of the Board of Trade, it seems 
likely a strong effort will be made to deal 
next session with the patent laws, and, therefore, 
notwithstanding the weariness of the subject that 
has naturally been engendered by so many false 
starts, it behoves all who are interested in the 
matter to be well prepared, and to leave no stone 
unturned in their efforts to prepare and give pro- 
minence to sound proposals. Unless great care be 
taken, it is quite possible undue weight may be 
given to some ill-considered suggestion, or to produc- 
tions suchas the Society of Arts’ Bill, notwithstand- 
ing that they may have been prepared by persons 
of whom it may truly be said that however eminent 
for scientific attainments, they are for the most 
part not very familiar with patent matters. We 
have already seen what a lamentable failure was 
the Bill above referred to, from a legal point of 
view, as to its provisions respecting the trial of 
patent cases, as to which and many other points 
defects previously indicated by us received much 
condemnation in course of the discussion. 

But the promoters will naturally please them- 
selves in finally settling the Bill for presentation to 
Parliament—perhaps regardless of opinions ex- 
pressed in course of the discussion. Indeed, viewing 
the weighty and unmeasured condemnation by Mr. 
Justice Stephen of those features he is so emi- 
nently qualified to deal with, namely, the pro- 
visions relating to the trial of patent cases, 
coupled with his approval of that portion of the 
Bill as to which perhaps greater weight might not 
unreasonably be given to the opinions of persons 
having experience of a different order, namely, 
the first part of the Bill; it may be a question 
whether his remarks will, perhaps unconsciously, 
be allowed to tell indirectly as against the full 
appreciation that might otherwise have been 
accorded to suggestions urged by speakers of 
less eminence. We mention these considerations 
because in a matter of such vast import the 
nation cannot afford to fall in with the views 


of them were positive that the Westinghouse brake 


of a limited number of influential persons regard- 
less of those entertained by a vastly wider circle of 
persons individually less influential, but collectively 
interested to a very much larger extent in the 
subject matter. 

In conclusion, then, we strongly advise all who 
have any concern with the patent laws, and who 
can attend next Thursday's meeting, to do so, the 
the more so that their absence may be misinter- 
preted as indicating an amount of indifference as to 
what Parliament may do, which in reality does not 
obtain. It would be almost impossible to overrate 
the importance of the patent law question in its 
bearing upon the future prosperity of the country. 





THE RAILWAY COLLISION AT 
BLACKBURN. 

AFTER a delay of more than five months the 
Board of Trade report on the fatal collision that 
occurred at Blackburn on the &th of August last, 
has been issued. We have already devoted so much 
space to considering the causes which brought about 
this collision® that we may confine our present 
remarks to the report just referred to, recalling 
only the general features of the accident. These 
were very briefly as follows: An express train from 
Manchester reached Blackburn Station on the &th of 
August at 3.9 p.m. about three minutes late, and 
notwithstanding the fact that this important 
station should have been thoroughly protected by 
signals, and that the train was fitted with the 
Westinghouse continuous brake, it was not pulled 
up outside the station but ran at a high speed into a 
train standing within the station, and into an engine 
at the moment engaged in shunting a part of the 
standing train, killing seven passengers, injuring 
sixty-four, and largely damaging both trains. 

To all reasonable and unprejudiced persons the 
cause of the accident lay in the defective manner 
in which the signal system at the station was 
worked. Colonel Yolland, who was sent by the 
Board of Trade to investigate, says in the course of 
his report: 





I may remark that, according to the general practice on 
railways in the United Kingdom, the distant signal, when 
exhibited at “‘ danger,’’ is regarded only as a caution 
signal, requiring the engine-driver to be prepared to stop 
at the next home signal ahead if it is exhibited at “‘ danger”’ 
against him, and the driver, on coming in sight of that 
next home signal and finding that it is “‘ off’’ and not 
standing at ‘‘danger’’ against him, and that the distant 
signal worked from the next signal-box ahead is likewise 
at ‘‘ danger,’’ will know that this last distant signal is 
merely a caution signal, directing him to be prepared to 
stop at the next home signal if it stands at ‘“‘ danger,’’ but 
not otherwise, and thus he will continue to run ahead 
until he arrives at the usual place in the station for 
pulling up. 

There are, however, considerable differences of opinion 
among the signalmen employed at the Blackburn station, 
according to the evidence given before the coroner and at 
my inquiry, as to what the company’s rules and regula- 
tions, as quoted by me, actually requires them to do, 
but as interpreted by the signalman on duty in the 
West Cabin (Thompson), I am only surprised that many 
serious collisions have not previously taken place at 
Blackburn station, if the practice he adopted had been 
generally followed, as he told me that ‘I did what was 
right in lowering the home signal for the Manchester 
express to run past my box at 40 miles an hour, when a 
train (from Liverpool) was still standing at thefplatform”’ 
and again, ‘‘ I have never had any instructions, written or 
verbal, to keep my home signal at ‘ danger’ when a train is 
standing in the station against an approaching train 
coming at a high rate of speed, until that train has either 
stopped or nearly come toa standstill.”’ 

This man’s box, the West Cabin, being only 172 yards 
from the spot in the centre of the station where the colli- 
sion took place, the safety of any train coming from the 
south and of another standing in the station, almost 
entirely depends on what is done with the line signal when 
that other train is arriving. 

It was evident during the inquiry that a strenuous 
and persistent effort was made to throw the blame 
of the accident upon the Westinghouse brake. 
The driver of the Manchester train, who ran into the 
Blackburn Station at a very excessive speed, stated 
that the brake had acted quite right at each 
previous stoppage, but that it would not work on 
that particular occasion. It was shown, however, that 
he had had only seven days’ experience of the brake, 
that he had mismanaged it on a previous occasion, 
and he appeared to know little or nothing of the 
functions of the brake. The passengers who gave 
evidence were unanimous in their testimony of 
the improper manner in which the driver had 
brought his train through from Manchester, and most 
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did really go on at Blackburn despite the evidence 
of the driver to the contrary. 

Colonel Yolland, as we have seen above, expresses 
his surprise that many serious collisions had not 
previously taken place at Blackburn under the 
condition in which the trains and signals were 
worked there ; in other words, he maintains that the 
conditions were of a nature to invite collisions such 
as that which actually happened. The coroner's 
jury after a long and unusually intelligent examina- 
tion of the case, had anticipated this conclusion of 
Colonel Yolland as to the real cause of the collision, 
their verdict being to the effect that the accident 
“was caused by the loose system of working the 
signals, and the excessive speed at which the Man- 
chester train was being driven into the station.” It 
was clearly shown that the driver of the express did 
not know his work; he admitted during the 
inquiry that he relied upon having the full length 
of the station platform to pull up in, as had always 
previously been the case ; the evidence as to the 
non-working of the brake was to say the least 
doubtful, while there was no doubt that on each 
previous occasion that day the brake had worked 
pe rfectly. 

A vast experience has shown the Westinghouse 
brake to be the most perfect and efficient in use ; 
this fact is proved by the almost universal opinion of 
American railway engineers, and by nearly all the 
leading railway engineers in this country and in 
France. That it may have failed in this particular 
instance is possible, failure is always possible in 
mechanism, though as we have seen the weight of 
evidence is wholly against such failure. But if it 
failed it does not affect in the least the value of 
the brake. Colonel Yolland, however, after point- 
ing out ample and sufficient reasons for the Black- 
burn accident, and thus emphatically endorsing the 
verdict of the jury, states that in his opinion “ the 
collision was caused by the failure of the automatic 
brakes to act beyond the engine when approaching 
Blackburn Station on the &th of August.” He 
does this after quoting the evidence of the pas- 
sengers in the train who were unaminous in their 
positive assertion that they felt the brake act 
properly on entering Blackburn Station, and this 
testimony was corroborated by a trial made after 
the accident with the engine and four uninjured 
carriages, when the brake was found to act per- 
fectly. Yet in spite of all this Colonel Yolland 
says, “ I cannot see that the evidence of these pas- 
sengers contradicts the statement of the engine 
driver, fireman, or guard of the Manchester express 
train.” It would almost appear. as if he were 
actuated by a desire to do all in his power to damage 
the reputation of the Westinghouse brake, but the 
value of his criticism may be judged from the fact 
that he concludes it by the warmest praise of the 
Fay and Newall brake, a useful piece of mechanism, 
but belonging somewhat too much to past condi- 
tions of traffic to meet the requirements of to-day. 
Not only does Colonel Yolland in this surprising 
report, inveigh against the Westinghouse brake, but 
he condemns automatic action as well. If we were 
to examine into the real causes that have led to 
this exhibition of official spleen against a system 
endorsed by hundreds of engineers who are really 
competent to judge, one might find perhaps that 
the able set of conditions framed some years ago 
by the Board of Trade has something to do with it, 
and that Colonel Yolland’s attack is directed less 
against the Westinghouse brake than against those 
rules. This is of course only conjecture, and may 
be devoid of foundation. 

At all events we understand now why the delay 
has taken place in the publication of this report ; 
Colonel Yolland’s superiors in the department did 
not feel justified in issuing it without long con- 
sideration, and when they finally arrived at a deci- 
sion, it was, not to publish a report containing 
many contradictions, without a comment 
appended to it. This we believe is almost an 
exceptional occurrence, but fortunately the neces- 
sity for such a course does not often occur. That 
part of these comments relating to Colonel Yol- 
land’s strictures on the Westinghouse brake, we 
reproduce in extenso, feeling that no criticism is 
required on our part. 


so 


Colonel Yolland also concludes, from the evidence taken 
at the inquiry and from the experiments subsequently 
made, that some of the mechanism of the brake with which 
the train was fitted had become out of order, and that the 
brake consequently failed to act properly when required 
to prevent a collision, which was primarily caused by a 
failure of the permissive block system. This conclusion is 
not founded on such direct and positive evidence as to place 
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it beyond doubt, but on inferences drawn from a variety 
of circumstances. On the other hand there is evidence that 
the brake was in order, and had acted properly on this 
journey at the preceding stations at which the train had 
sto . 
The attention of the company should be called to the 
danger attending the working of the permissive block 
system : in doing this credit must be given to the Lanca- 
shire and Yorkshire Railway Company for having adopted 
the absolute block system upon most sections of their 
railway. 

With regard to the alleged failure of the brake, the com- 
pany’s attention must also be directed to the suggestions 
which Colonel Yolland has made respecting the imperfec- 
tions of the brake and the remedies which, in his opinion, 
would remove present causes of failure. But it must be 
remembered that all mechanical contrivances are at times 
liable to get out of order, and continuous brakes are no 
exception to this rule, particularly as they have to be fitted 
to trains composed of large numbers of carriages, often 
requiring to be interchanged on a journey, thus involving 
repeated coupling and uncoupling of the carriages, and the 
repeated connexion and disconnexion of the brakes. The 
company’s attention ought, therefore, to be directed to the 
necessity of giving most careful instructions and warning 
to those who are intrusted with duties, upon the proper 
performance of which the due operation of the brakes 
necessarily depends. 

Finally, the Board of Trade, as at present advised, after 
careful consideration of Colonel Yolland’s report, and after a 
reconsideration of the conditions which they have repeatedly 
laid down as being desirable in all continuous brakes, after 
consultation with their inspecting officers, and after con- 
sideration of the experience gained during the last few 
years, have come to the conclusion that while it is essential 
that the defects in the automatic brake to which Colonel 
Yolland alludes should be provided against, and every pre- 
caution taken to insure the brake acting only when 
required, yet there is no reason to withdraw the opinions 
they have previously expressed as to the conditions which 
should be observed in providing brake power for passenger 
trains. J. CHAMBERLAIN. 


This official snubbing is, we admit, very severe, 
but it is evident that it was felt to be absolutely 
necessary, or Mr. Chamberlain would not have 
resorted to such an extreme measure with so 
very old a servant as Colonel Yolland, but he 
naturally realised that the feeling displayed in his 
report is not only entirely misplaced in an official 
document, but is calculated seriously to check the 
adoption of automatic brakes, and thereby deal a 
severe blow at the safety of the travelling public. 





TELEGRAPHIC ENGINEERING IN 1881. 

In our issue of December 30, 1881, we mentioned 
that we had not exhausted our record of telegraphic 
engineering in that year, and we now resume the 
notice of further information we have received even 
on subjects we had endeavoured to group together 
in our previous article. 

Noticing in series the further particulars we have 
received, first let us take the work of those tele- 
graph engineers styled ‘telegraph superinten- 
dents,” who, engaged as telegraph engineers and 
electricians to the great railway companies, have 
the responsibility of erecting all new, and maintain- 
ing all new, and old, lines that are required by Her 
Majesty’s Government on railway companies’ pro- 
perty. 

On the Midland Railway, Mr. W. Langdon, the 
superintendent, well known in the o'd Electric 
Telegraph Company in the south-western district 
under Mr. W. H. Preece, has endeavoured to soli- 
dify the lines of the Midland Ra‘lway so as to with- 
stand the weather that has so often capsized 
many miles of telegraph. ‘the poles have been 
renewed along about 20) miles ef line during the 
year. ‘The main line between London and Man- 
chester and London and Bradford has also been 
supplied with a new form of bell, called ‘* the 
direct-action single-stroke bell,” but we have no 
particulars of its advantages, 

A new line for Her Majesty’s postal system was 
completed along the Midland Railway during the 
year, entailing 300 miles of new poles and 3600 miles 
of No. 8 wire. It was commenced the latter 
end of April, 1880, and completed in February, 
1881, some of the wires being in the hands of 
the Post Office prior to the latter date. The 
insulators used are, from London to Settle, the 
Post Office white porcelain pattern, and from Sett'e 
to Carlisle, what is known asthe ‘‘ cone brown.ware 
insulator.” Notasingle ‘‘shackle” has been used 
upon the line, but properly designed terminal 
insulators have been employed. ‘This is as it should 
be. All poles have been stayed on both sides, 
the stays being formed of strands of homogeuous 
wire. Ratchet stay-rods have been employed in all 
cases. ‘The lines have stood well during the late 








gales. The insulation is said to be high; but we 
have no figures. ‘The insulators are washed care- 
fully before being placed in position, and the high 
insulation is partly due to this, but we naturally ask 
when will they be washed again, so as to maintain 
the same high insulation as far as possible during 
regular work. In spite of our having no data as 
regards insulation on these new lines, we have 
every confidence in Mr. Langdon’s work as likely to 
keep up steady communication for Her Majesty’s 
Government, 

On the London, Chatham, and Dover Railway 
(Mr. Rudall, telegraph engineer) Syke’s ‘ double 
arm bell instrument” has been substituted, for the 
simple tapper bells hitherto in use, on nearly the 
whole of the main line and country branches; both 
requiring but one wire for signalling trains on the 
two roads. In addition to this a considerable 
extension has been made, down the main line, of 
Syke’s electric locking system applied to the 
semaphore arms which actually control the progress 
vf trains. Mr. Syke’s system of electric interlock- 
ing is one marked by many excellent and special 
features, and we hope shortly to be able to describe 
it in detail. Experiments have been made during the 
year and are still in progress with a view of connect- 
ing the signal boxes by a telephone circuit between 
box and box, and it is hoped that soon substantial 
results will be obtained. A considerable addition 
has been made during the year to the postal tele- 
graph lines over the company’s system. Stouter 
creosoted poles have also been substituted for Eng- 
lish larch poles in all cases of renewal, the latter not 
being found to stand the chalky soil through which 
this line passes. 

We hoped to have laid before our readers infor- 
mation as to the work done during the year on the 
Great Eastern Railway Company, the South- 
Western Railway Campany, and the Great Nor- 
thern Telegraph Company, but have not been able 
to obtain any detailed particulars. 

Turning back again to submarine telegraph com- 
panies, the Direct Spanish Telegraph Company 
(Mr. Gerhardi, manager) has removed its cable 
station at the Lizard (the line is laid from Bilbao in 
Spain to the Lizard, Cornwall) to Falmouth by 
placing a duplicate underground line between the 
Lizard and Falmouth (174 miles), This was done 
by laying at a depth of 3 ft. underground some of 
the old submarine cable of the type used in the deep- 
sea portions of the lines of the company, which 
embrace also the Marseilles and Barcelona cable. 
{un the town of Falmouth these submarine cables are 
buried as much as 6 ft. to underlie gas and water 
pipes. The line also crosses the River Helford. 
ilere two pieces of heavy shore end are used (weighing 
12 tons to the nautical mile). ‘These are laid well 
apart, so as to reduce the liability of the same 
anchor dragging both, Six yards of spare cable are 
coiled in a test pitevery half mile, and ‘* torpedo cable 
joint boxes” are used to protect the joints. The 
new office is in the Postal Telegraph Oltice at Fal- 
mouth, and from thence direct communication is 
kept up with Madrid. Both the company’s cables 
(viz., from Marseilles to Barcelona and Bilbao to 
the Lizard) worked well till November 27, at 11.35 
p.M., when the Bilbao-Lizard cable broke at some 
13 miles from Bilbao. The Direct Spanish Tele- 
graph Company, having no repairing ship of 
their own, chartered the s.s. Oersted (which ship is 
commanded by Captain C. Oersted, a grand-nephew 
of the celebrated electrician of that name, after whom 
the ship is named), belonging to the Great Northern 
Telegraph Company. This ship after taking in spare 
cable at Silvertown, the Silvertown Compauy having 
undertaken the repairs, left the Thames on December 
llth in charge of Captain H. Benest as engineer in 
charge of the expedition. The ship arrived on the 
ground on the ] 4th, and on the 15th at 4.15 P.M. com- 
munication was restored. ‘This was very good 
work indeed. If Her Majesty's Government and 
the Submarine Telegraph Company would employ a 
few properly fitted ships, with such men as Captain 
Benest we may possibly fetch up ‘‘ lee way” before 
our communication with the Continent is altogether 
broken down, which does not seem at all impossible. 
We may mention here, however, that although we 
have freely criticised the absence of sufficient and 
proper ships for repairing our Channel and North 
Sea cables, Mr. Bordcaux, the energetic engineer 
to the Submarine Telegraph Company, has had 
great «xperience, and thoroughly understands his 
work, 

With regard to the West India and Panama 
Telegraph Company, of which Mr. C, Hooper is 





the secretary, both this company’s repairing ships, 
the Grappler and the Duchess of Marlborough, 
have been fully employed in repairing and taking 
soundings in different parts of the system. The 
St. Thomas and St, Kitts section has been partially 
relaid, and the line deviated round the north-east 
side of St. Kitts, the old route on the other side of 
the island—where interruptions had occurred very 
often—having beenabandoned. The deviation was 
carried out in the Grappler, the soundings for the 
new route having been taken by H.M.S, Fantome. 
The deviation absorbed about 65 nautical miles of 
new cable. The directors have in contemplation 
the deviation of other sections which have failed 
frequently over the same ground, and the s.s. 
Duchess of Marlborough has been engaged in 
taking the necessary soundings for these works. 

And here it is proper to add some information as 
regards the work of cable repairing near home, which 
has come to our knowledge. We gave in our issue 
of December 16, full particulars of the cables 
between the United Kingdom and certain foreign 
countries, which were then broken down. We hear 
now that the Telegraph Construction and Mainte- 
nance Company undertook the repair of the German 
Union Company’s cable (four conductors) lying 
between Lowestoft and Gritzsil. The s.s. Kangaroo, 
belonging to the Telegraph Construction Company, 
under the charge of Mr. Riddle as engineer in 
charge, and Mr, May as electrician, worked at that 
cable for some weeks, but owing to difliculties and 
other appointments for the ship, had to leave the 
task untinished ; the work is now being continued 
under the charge of the same gentlemen in the 
Liverpool steam tug Stormcock. 

The Reuter cable (four conductors) lying between 
Lowestoft and Emden, which we mentioned in our 
issue of December 16 as having been interrupted 
on October 28, has been repaired by the Submarine 
Telegraph Company in their s.s, The Lady Car- 
micael, under the superintendence of Mr. Bordeaux, 
their well-practised engineer, who, however, works 
under the disadvantages of having a ship inadequate 
either for coal or crew. Mr. Bordeaux is, we hear, 
now at work repairing the Lowestoft and Zandvort 
cable (four conductors), and we also hear that the 
Reuter cable is again broken down, 

One of the Anglo-American Telegraph Company's 
cables has, we understand, some defect near 
Valentia, and the Telegraph Construction Com- 
pany have been employed to repair it. Mr. Lucas, 
one of the company’s engineers, in the Liverpool 
steam tug Gamecock, is engaged on this work. 

Turning back to those contracting firms whom we 
have omitted to notice in our first summary, we have 
to mention, first, Messrs. Hooper and Co. Mr, 
Hooper's india-rubber core is well known, and has 
frequently been alluded to in our columns. It was 
first introduced, after a trial, in India by the Indian 
Government in the duplicate Persian Gulf cable in 
1869, and we know there has given entire satisfac- 
tion. Since then, besides being used largely by the 
Great Northern Telegraph Company, it was used 
in a cable intended to be laid across the Atlantic 
for a company styled the ‘‘Great Western Tele- 
graph Company.” This company was merged into 
the Western Brazilian Telegraph Company, by 
which company the cable was employed. The 
cable, consisting of Hooper’s core, sheathed with 
Atlantic open wire type for deep water, was laid 
in various depths along the coast of Brazil, and 
failed principally at places in shallow water. Thus 
endless disputes have arisen as to who was 
right and who was wrong in the laying of these 
cables. Deep-sea type, or rather Atlantic type, 
of cable with Hooper’s core was in fact laid in 
all manner of depths where it ought never to have 
been put down. In the rage of frantic disputes, 
when these lines failed, every mishap was laid on 
‘* Hooper’s core.” Many of the faults have been 
caused, however, it is now well known, by the saw- 
fish, the animal tearing the core through the inter- 
stices left by the hemp-covered wire of the well- 
known “ Atlantic type” of cable, a type which is fast 
losing ground as a pattern even for deep water. 
The cable of deep-sea type was also laid in shallow 
places over coral rocks in strong currents, and, of 
course, in such places did not last long. Indeed, 
Major Alexander Wood, the managing director of 
the Western Brazilian Company, states that ‘‘ except 
from external injuries no faults have been reported 
to him.” The engineers of the Western Brazilian 
Telegraph Company, after the first few faults, 
rejected the Hooper Company’s cable wholesale 
when the least below the bigh standard specified, and 
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threw some 500 miles of well-manufactured cable 
on the Hooper Company's hands. 

This cable laid for some years in the tanks of the 
Hooper Company, but in 1881 Mr. John Hooper, 
son of the well-known Mr. William Hooper, with 
considerable pluck, feeling confident that this cable 
was unworthy at least of lying for ever in tanks 
at Millwall, engaged to lay it between Santiago 
de Cuba and Cienfuegos for the Cuba Submarine 
Telegraph Companuy, under conditions which show 
his confidence in the core which bears his father’s 
name. Mr. Hooper engaged to lay the cable in 
question and maintain it for twelve years, receiving 
payment for the whole cable distributed over that 
period, This is real *‘ maintenance.” 

The cable was laid by Mr. Hooper, assisted by 
Captain Murrell in the s.s, Hooper (now bought by 
the India-Rubber, Gutta-Percha, and Telegraph 
Works Company) with perfect success between the 
14th and 17th of February, and the cable was 
accepted as in every way fulfilling the conditions of 
the contract by Mr. Keith, the engineer to the Cuba 
Submarine Telegraph Company. We do not sup- 
pose that such a high degree of insulation as that 
contained in the original specification was insisted 
on or obtained, for a fallof insulation had occurred 
through the employment of Stockholm tar used in 
the hemp affecting the insulation, but tests taken by 
Mr. Keith in May and December, 1881, give an 
insulation resistance of 10,000 megohms per nautical 
mile after two minutes’ electrification at the natural 
sea temperature, and indeed the line is working with 
perfect satisfaction to the Cuba Company. We shall 
have something to say at a future date as to the 
abuse that is made of the high figures for insulation 
per mile that can be obtained on any particular 
class of core in relation to those cases where good 
cables are recklessly and wastefully rejected by 
inconsiderate and too rigorous inspecting engi- 
neers. In former days (we speak of 1857 or 
1858), the specifications for insulation were no doubt 
much too crude. This was remedied, but now we 
seem running the other way, and the ingress of 
professors amongst civil engineers seems to have 
brought us to a state when the “ string of common 
sense” has been entangled by ‘ the pearls of mathe- 
matics.” At any rate Mr. John Hooper has laid 
this cable in deep water and it is in every way 
satisfactory. Mr. Keith (formerly with Sir W. ‘Thom- 
son and Mr. Fleeming Jenkin) accompanied the 
expedition and has certified to the perfection of the 
work. It remains therefore to be seen (the cable 
having been working well for one year) whether the 
cable will not be ali that is required for the purposes 
of telegraphy even after twelve years, Messrs, 
Hooper, in addition to thus laying 400 miles of cable, 
and undertaking the maintenance for twelve years, 
have made several lengths of torpedo cable for various 
Governments, besides short pieces for some tele 
graph companies and our Indian Government. 

W. T. Henley’s Telegraph Works Company have 
had considerable orders during the year for Mr. 
Henley’s patent ‘‘ozokerited india-rubber core” 
(which has been the subject of more than one article 
in our columns) for telephone, submarine cable, and 
electric lighting purposes, some of the latter heavy 
types containing more than half a ton of copper wire 
per statute mile. The Post Office authorities, who 
tried the core for a considerable time, have taken 
now more than 200 miles of wire insulated by this 
process for telephone purposes and find it answer 
admirably. The company are also making a large 
quantity for the United States. The Henley Com- 
pany also made with the same core 380 miles of 
submarine cable for a French company whe were to 
have had the cable laid between Belize in British 
Honduras, and Cuba. The French company, 
however, failed to carry out their financial arrange- 
ments, and the completed cable remains in Mr. 
Henley’s tanks under water until fresh arrange- 
ments are made, The tests we are informed by 
Mr. Henley, give 15,000 megohms per nautical mile 
at 75 deg. Fabr., and we are also informed by Mr. 
Henley, that it has been submitted by Professor 
Ayrton to an electromotive force of 14,000 volts 
without breaking it down, and is said to be in con- 
sequence a promising material for electric light 
purposes, where the lights are used in series, or for 
the transmission of power. ‘lke ozokerited cove 
has been supplied for tunnel work io the Great 
Western, Scuth-Western, and Great Eastern Rail- 
ways. ‘Two miles of cable with this core were 
suppl ed to the Russian Government, who tested it 
when immersed for a long time in boiling water, 
and dfter that tested {t when frozen without finding 





any deterioration. For hot climates we have often 
advocated Hooper’s core, and Henley’s core is 
nothing but Hooper's core improved by the ozokerit. 
Where would the insulation of gutta-percha covered 
wires be if such wires were placed in boiling water? 
Frequently in the tropics we have known gutta- 
percha core cables have the gutta-percha melted in 
spite of every precaution being taken to keep the sun 
from them, Mr. Henley has not been so busy with 
gutta-percha cables, as the company, not manufactur- 
ing their own gutta-percha core, but having to buy 
it of their competitors, cannot tender so low as 
those firms who make their own core. ‘This is being 
remedied, as machinery for covering copper wires 
with gutta-percha is being now manufactured by the 
company. 

The 380 miles of ozokerited core cable at Mr. 
Henley’s, and the cable made at Silvertown for the 
West India and Panama Telegraph Company, was 
specified and inspected by Sir Samuel Canning (of 
Atlantic telegraphy renown) and Mr. Kh, Sabine. On 
the West India and Panama cable Sir Samuel has 
introduced a new compound for the preservation of 
the iron wires. The compound, which is prepared 
and sold by Messrs. Callendar, consists principally of 
pure ‘Trinidad pitch prepared in a peculiar way. 
‘Three different kinds are supplied; one called “ cold,” 


which is laid direct on to the wires ; the second, 
called * tape,” is that in which the tapes are satu- 
rated, and the third, called “cable,” is placed 


between the tapes. This compound is found to 
answer exceedingly well, adhering to the iron wires 
far more tenaciously than the compounds of coal tar, 
pitch, and tar hitherto employed, and it is believed 
will also be far less perishable when placed under 
water, Any process that protects the iron wires of 
submarine cables from rust and galvanic action is 
of immense importance, since nearly all our cables 
** die of consumption” of the iron wire. 

Messrs. Latimer Clark, Muirhead and Company, 
of Regency-street, Westminster, have made con- 
siderable improvements in their works. Machi- 
nery for covering wires with gutta-percha, manu- 
factured on the premises, has been erected, 
and is now busily employed in covering ordi- 
nary wires for telegraphic purposes, and special 
cables for electric lighting. A new material for 
insulating wires termed ‘ Nigrite,” patented by 
Messrs, Field and ‘Talling, has been the subject of 
careful experiment, and Messrs. Clark and Company, 
who hold the patents, now cover wires with it 
successfully, The material consists of a mixture of 
either pure Para rubber and ozokerit, or of gutta- 
percha, rubber and ozokerit, as required, thoroughly 
mixed and masticated together at a low temperature, 
and put upon the wires in a similar manner to that 
adopted for gutta-percha, It is said to have 
extremely high insulating properties, with low 
inductive capacity, but figures by independent 
authorities are still wanting. Muirhead’s system of 
duplex telegraphy has, as already mentioned, been 
applied to the Direct United States cable, and the 
condenser resistances to form the artificial cable and 
other apparatus, were manufactured at these works, 
where also similar apparatus for the French Atlantic 
as well as for the two new American cables (which 
are now being laid by Messrs. Siemens for Mr. Jay 
Gould) are being manufactured. Ordinary con- 
densers for méasurement purposes made by this 
firm are, as we know, largely used on account of 
their accuracy. 

The firm has an iron telegraph pole which is 
coming largely into use; it consists of a cast-iron base, 
to be buried in the ground, into which a wrought-iron 
upper part is shipped. ‘The lower part of this tube for 
some four or five feet up is strengthened by a steel 
tube inserted in the wrought iron and welded to it. 
Thus considerable strength is obtained with a very 
light pole. Many thousands have already been sup- 
plied for foreign work ; where carriage is expensive, as 
it is in most new countries, the saving of cost is very 
great, not only in carriage, but freight by sea. The 
firm have also been very busy in manufacturing appa- 
ratus for production of electric light. ‘They have pro- 
duced Dr. Hopkinson’s permanent magnet alternating 
current machine, and his “ patent electric hoist,” 
which promises well on account of its power, com- 
pactness, and portability. It should be mentioned 
that the firm has received from the American 
Government, in return for a complete set of their 
testing instruments, acomplete set of the whole of 
the American electrical patents in existence. ‘This 
reprint of the American electrical patents was 
noticed by us last week pe page 37 ante), and but 
a very limited number of copies have been printed, 











these being chiefly presented to foreign Govern- 
ments. Considering the vast usefulness of such a 
work it is very greatly to be regretted that it has 
not been published for sale. 


Messrs. Clark, Muirhead, and Co. have also 
entered into arrangements with the Eastern 
Electric Light and Power Company for the 


manufacture of the ‘ Brush ”-machine and lamp, 
and the ‘* Lane Fox” incandescent lump, for use 


in India and elsewhere, and has also made 
for the British Electric Light Company a con- 
siderable number of ‘*Gramme” machines and 


‘* Brockie” lamps. Considerable business has been 
done with the telephonic apparatus of the Western 
Electric Manufacturing Company of New York and 
Chicago, for whom this firm are the sole European 
agents. ‘ Howell's patent batteries,” which have 
been so favourably reported on by Mr. C. Hockin, 
the well-known electrician and engineer, have been 
largely made by the firm for various railway and 
submarine telegraph companies. 

The firm of Johnson and Philips, whose works are 
near Charlton, has been as usual very busy and 
several new workshops have been built duriug the 
year. Their compressed carbon battery plates and 
carbon pencils are having increased sale, and electric 
light leads have been largely manufactured. Messrs, 
Johnson and Phillips are also making a new form 
of lightning conductor, having an insulated wire up 
the centre which is connected at the top, and so 
furnishes a ready means of testing the conductor. 
This type of conductor bas been patented by Mr. 
Vyle. The firm has been also largely engaged 
in making iron buoys for telegraph cable ships, 
and the firm's patent insulator, which contains a 
ring of oil under the cup, is coming largely into 
use, and is giving great satisfaction in India, 
and on the lines of Her Majesty’s Indo-European 


Telegraph Department, the orders constantly 
increasing. The firm has made great quantities of 


patent compounded tape for the protection of the 
sheathing of submarine cables from rust, which 
is so extensively used by the Telegraph Construction 
Company. 

Turning now to miscellaneous subjects we may 
mention that Mr. Edward Bright's system of electric 
fire alarm which has been adopted by the Metropo- 
litan Board of Works and for the South Kensington 
Museum, &c., was exhibited at the Paris Exhibition 
of Electricity, and received the only gold medal 
awarded for this application of electricity. The 
invention dispenses with clockwork or other 
mechanism liable to be found out of order when 
wanted, through the effects of moisture, dust, 
or rust. It has been applied both to fire warn- 
ings given from different points in the streets, 
both from posts and wall boxes, and also to the 
automatic protection of buildings by the action 
of a very inexpensive and self-acting thermostat 
consisting of a spring composed of two different 
metals which insert the resistance denoting the 
locality, and act upon the tell-tale in the build- 
ing and at the fire brigade station. After the recent 
event at Vienna, and considering the number of our 
own theatres that have been burnt down, we hope 
we may soon learn that Covent Garden, Drury 
Lane, and indeed all English theatres, are to be 
fitted with this excellent system. 

The Whitecross Wire and Iron Company, of 
Warrington, have been very busy with the manu- 
facture of their “‘ special wire” both for telephones 
and telegraphs, the Indian Government having 
ordered 12U0 tons, and the company (of which 
Mr. W. Carson, M.I.C.S., is the mauager) obtained 
a bronze medal at the Paris Exhibition for this wire. 
We know this wire gives about 30 per cent. better 
mechanical tests than charcoal iron, and the conduc- 
tivity is as 48 to 54. 

The Paris Exhibition of Electricity has been 
an undoubted success, and has caused a sensation 
which will be a landmark in the history of tele- 
graphy for many years, but it is a subject with 
which we have already fully dealt. The Society of 
Telegraph Engineers took an active part in the 
matter, and great credit is due to the delegates 
sent from that society, and to the secretaries, Mr. 
F. H. Webb for J.ondon, and Mr. J. Aylmer for 
Paris, for their exertions in connexion with the 
Exhibition. The three commissioners to the Exhi- 
bition have received a step of two grades in the order 
of the Legion d’'Honneur, Thus, Sir C. Bright has 
been made officer of that order, Professor Hughes, 
who was already chevalier, has been made com- 
mander, and a similar honour has been conferred on 
Mr. Warren de la Rue; Lieut.-Colonel Webber, 
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R.E., being made officer if permitted by Her Majesty! by two crank levers mounted on the same axle. 


to accept that honour. Mr. Aylmer has been made 
a chevalier, but the London secretary, Mr, F. 
H. Webb, on whom the most arduous part of the 
work fell, at any rate in London, seems to have been 
overlooked. 

A new work of considerable interest to those 
engaged either professionally or otherwise with 
telegraphic or other electrical work has been in 
course of compilation this year by Mr. J. Berly. Itis 
called “‘Ihe Electrical Directory and Advertiser of 
England,” and promises to be of great use, amongst 
others, to ourselves, 

We have with pain to record the death during the 
year of Colonel Glover, R.E., the energetic, cour- 
teous, and genial general manager of the Eastern 
Extension ‘Telegraph Company. 

We may close our notice by stating that the 
Library of the Society of Telegraph Engineers, the 
books of which bave been so carefully organised, 
bound, and catalogued under the superintendence of 
the energetic librarian, Mr. A. J. Frost, has received 
a very large accession to its already valuable collec- 
tion. 








NOTES. 

Action OF Licutr ON SILVER REsISTANCEs. 

Tne researches of Professor Bell, M. Mercadier, 
and others bave shown that selenium is not the 
only substance which is affected in its electric 
resistance by light; and the recent experiments of 
M. Beernstein would appear to demonstrate that 
silver should also be added to the category. He 
took two plates of glass chemically covered with a 
thin coat of silver. The ends of the plates were 
electrotyped with copper and used to connect the 
two other branches of a Wheatstone “ bridge.”” When 
a balance had been obtained one of the films of 
silver was lit by the ray from a spirit lamp coloured 
with sodium. The influence of the light was to 
increase the resistance of the silver, and that the 
maximum resistance was only attained at the end 
of a certain time. It would be more satisfactory to 
feel sure that the increase of resistance was not due 
to heating by the rays. 


Tue New Facre ACCUMULATOR. 

After trying lead plates covered with minium 
and sheathed in flannel, then rolled into a spiral 
form for the Faure accumulator, recourse was 
had to square plates standing side by side. 
M. Emile Reynier, however, electrician to the 
Force et Lumitre Company, has modified the 
battery by returning to the original shape of a 
spiral roll for the plates, and sheathing them ina 
sort of linen serge instead of flannel, after they 
have received their coat of minium. He also 
encloses the plates in a glass vessel instead of a 
wooden trough, principally because the electrician 
can more easily see if there is any discharge of gas 
bubbles from the plates. In charging, the appearance 
of these bubbles, if the cell is a good one, indicates 
that the supply of current ought to be suspended, 
because the cell is full. Should the bubbles appear 
before the charging is complete the cell is considered 
faulty. The reason of this is that the oxygen 
liberated on the electro-positive plate ought to be 
entirely used in oxidising the minium, and it is 
only when that oxidation is complete that the gas 
should rise from the plate. 


A New MacGnero-ELectric ExpLover. 

M. Marcel Deprez, the eminent French electri- 
cian, has constructed a new magneto-electric 
machine for exploding mines and torpedoes which 
possesses several points of interest. Instead of 
passing the instantaneous current induced in the 
coiled armature suddenly snatched from the poles 
of the magnet, directly through the wires to the fuse 
in the mine,he passes it through the primary circuit 
of an induction coil, and the secondary spark from 
this coil issent along the wires to explode the mine. 
This change necessitates some modification in the 
exploder as ordinarily made. For instance, the 
wire of the armature coil ought to be thick so as 
to give small resistance, and the induced current 
due to the withdrawal of the armature should be 
broken when at its maximum strength in order 
that the rupture may induce a maximum current 
in the secondary circuit of the induction coil. M. 
Deprez also found that ordinarily the armatures of 
exploders contained too much iron, and he has 
therofore reduced this feature. In the new exploder 
of M. Deprez, the armature consists of a coil of stout 
wire wound on a core of sheet iron which is carried 





By striking a small pedal attached to the other 
arms of these levers the armature is suddenly 
jerked away from the poles of the horseshoe per- 
manent magnet it rests against, and the spark 
generated flows into the primary of the induction 
coil. The interruptor of the latter is to be adjusted 
so as to give the longest spark from the secondary. 


On CEMENT. 

Some useful results obtained by German experi- 
menters on the behaviour of cement under different 
conditions are given in the current volume of 
Dingler’s Polytechniches Journal, p. 1088. Accord- 
ing to Herr Schumann, all cements, if allowed to 
harden in water, increase in volume, the largest 
increase taking place during the first period of 
settling. The increase is larger with newly-prepared 
cement, smaller with finely-ground cement. The 
addition of gypsum also increases it, while the 
admixture of sand diminishes it. Building stones 
were likewise found by Schumann to expand in 
water, and contract again on being dried in air. 
The greater the porosity of the stone the smaller 
is the increase in volume. These changes are, how- 
ever, in his opinion, too slight to interfere with 
present practice in building operations. With 
regard to the behaviour of concrete under heat, 
Herr Feege finds that it can be exposed to a tempe- 
rature of 130 deg. to 150 deg. Cent. without injur- 
ing its supporting strength. At higher tempera- 
tures, however, it loses firmness and becomes brittle. 
An important fact bearing on the preparation of 
mortar was elicited by Schumann’s experiments. 
He found that all cements, whether used as fine or 
coarse powder, or burnt slightly or strongly, give 
the same yield of mortar, and therefore recom- 
mends weighing the quantity of cement instead of 
measuring it as is usually the case. We should add 
that Herr Delbriick objects to prepare concrete 
under water, and holds that all excavations should 
be kept as dry as possible during the actual process 
of concreting. Herren Biising and Dyckeshoff, on 
the other hand, strongly recommend concreting in 
water, and cite many large undertakings in which 
it has been successfully effected. 


SHIPBUILDING. 

The tonnage statements of the vessels that have 
been launched last year show the marked progress 
that has been made in shipbuilding at many of the 
chief ports, and the great competition that has 
been known amongst some of the chief shipbuilders. 
The first place is taken by the Palmer Shipbuilding 
Company, of Jarrow, which has Jaunched over 
50,000 tons of shipping. But the second posi- 
tion on this occasion seems to have passed to 
Barrow-in-Furness by a few tons ; the third place 
in the rank of producing firms being taken by 
Messrs. W. Gray and Co., of West Hartlepool. 
The largeness of the contributions to the total are 
remarkable, and the extent to which the north- 
eastern district — from Blyth to Whitby — has 
launched vessels, is also very notable. But it will 
be probably found when the figures for that dis- 
trict are analysed, that there has been in the past 
year a reduction in the tonnage of steel steamers 
built, as compared with the previous year. The 
demand for iron vessels has been so large that 
firms that had previously entered into the building 
of steel vessels have laid itaside. Another fact that 
strikes the inquirer is, that the vessels built are 
now such as consume a larger quantity of iron 
than formerly—many parts of the vessels that 
were built of wood down to a short time ago, have 
now been generally made of iron. There is a dis- 
tinct tendency, moreover, to increase the average 
tonnage of the vessels built. But on all points the 
year 1882 opens with prospects for the shipbuilders 
that are brighter than were those of its prede- 
cessor. There is on all hands fulness of work, and 
in some instances orders that will last through the 
whole of the year, so that, failing any unexpected 
check the tonnage built in 1882 should be above that 
of the past year. 

THE POTENTIALS OF ELEcTRIC SPaRKs. 

Sir William Thomson has made a great many 
experiments on the difference of potentials corre- 
sponding to clectric sparks of different length across 
the air; but, a recent investigation of M. J. B. 
Baille on the same subject, but with somewhat 
longer sparks, furnishes results which are not quite 
in agreement with those of Sir William. The 


potentiuls of the latter physicist correspynding to 
sparks of a ctrtain length are slightly. leis than 





those obtained by M. Baille for the same length of 
spark, and the discrepancy is attributed by M. 
Baille to Sir William Thomson having used a con- 
ductor which was constantly discharged by a 
continuous series of sparks, so that the potential 
was continually varying very rapidly, and only an 
intermediate value, somewhere between the maxi- 
mum and minimum, could be obtained. M. Baille, 
though employing an absolute electrometer to 
measure the potentials, as did Sir William Thom- 
son, took care to keep the difference of potentials 
constant during the measurements, by using a 
condenser that only gave sparks at long intervals. 
The potential was thus a maximum slowly 
attained, and the attraction also became a maxi- 
mum at the moment of sparking. His results 
show generally that the potential of an electrified 
plate increases almost regularly with the sparking 
distance. The electric densities corresponding to 
different sparks decrease at first slowly and soon 
arrive at a constant value as is already known. 
The pressure exercised by the electricity on the air 
at the sparking moment for a distance of one 
centimetre is only 55 of the atmospheric pressure. 
We may add that the difference of potentials, as 
found by M. Baille, for a spark of 0.0025 centi- 
metres is 1.90, that for 1 centimetre 14.67, that for 
5 centimetres is 54.47, and that for 10 centimetres 
is 105.50 units. 


Tue GuLF STREAM AND THE PANAMA CANAL. 

Professor James Geikie, F.R.S., in a recent com- 
munication to the British Trade Journal, discusses 
the influence of the Gulf Stream in ameliorating 
the climate of Western Europe, and the effect of 
its withdrawal from these regions. According to 
Dr. Croll, the eminent geologist, the total quantity 
of heat conveyed by this ocean current is equal to 
that of a stream of water 50 miles broad and 
1000 ft. deep, having a mean temperature of 
65 deg. Fahr., and flowing at the rate of four miles 
an hour. This represents a total quantity of heat 
transferred from the tropics to the north, equiva- 
lent to 154,959,300,000,000,000,000 foot-pounds 
per diem. Even if this estimate be reduced one- 
half, the stoppage of the Gulf Stream would 
deprive the Atlantic of a quantity of heat equal to 
one-fourth of all that received directly from the 
sun in that area. The warming influence of the 
Gulf Stream is evident from the mean tempera- 
tures of spots on the same parallel of north lati- 
tude in Europe and America. Thus at Bordeaux 
in N. lat. 44 deg. 50 min. the mean winter temperature 
is +41 deg. Fahr.,and the mean summer temperature 
is +69.1 deg. Fahr.; whereas at Halifax (Nova 
Scotia) the corresponding temperatures are +22.6 
and +63.5. Again, in Scotland the winter and 
summer means are 38.5 deg. and 56.5 deg., whereas at 
Hebron in Labrador they are respectively —5.1 deg. 
and +46.1 deg. In the event of the Gulf Stream 
being stopped, the polar currents flowing south 
would occupy a great part of the Atlantic, and the 
westerly winds, instead of being warm and moist, 
as they are now, would become cold and ungenial, 
and a large part of our islands, together with 
Scandinavia, would become uninhabitable by 
civilised man. Within the human epoch Northern 
Europe has experienced both a colder and a warmer 
period than that now prevailing. The arctic fox, 
glutton, and reindeer once prowled in the forests of 
Northern France ; and, on the other hand, the fig- 
tree and canary laurel once flourished in the vicinity 
of Paris, while elephants, lions, and tigers ranged 
in the forests of the Thames. These climatic 
changes were probably due, Mr. Geikie thinks, to 
some alteration of the Gulf Stream ; although no 
trace of any submergence of the Isthmus of Darien 
has been observed as yet. The depth of submer- 
gence of this neck of land would require to be not 
less than 800 ft. or 1000ft. in order to divert the 
whole of the Gulf Stream into the Pacific ; and 
therefore, the construction of the Panama Canal 
‘will have as much effect upon the Gulf Stream 
and the climate of North-Western Europe as the 
emptying of a teapotful of boiling water into the 
Arctic Ocean would have in raising the annual tem- 
perature in Greenland.” 


NICKEL-PLaTING. 

The application of the dynamo-electric current 
to galvanoplasty has greatly favoured the intro- 
duction of nickel-plating on a large scale ; for it is 
by this current that the pure silvery colour of the 

etal and a regular deposit are best obtained. A 

curishing business in nickel-plating has now grown 
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up in England, thanks in great measure to Mr. 
William Elmore, of Blackfriars-road, S.E., who 
was, we believe, the first to bring the American 
plan of dynamo-electric nickel-plating to this 
country. At first the Weston dynamo-electric 
machine was employed for this purpose by Mr. 
Elmore, but he has now introduced a machine 
bearing his own name, which has several advantages 
over its forerunner. In the “Elmore” machine, 
for example, the mercury commutator of the 
Weston, together with the cooling stream of 
water, are abolished. According to some experi- 
ments made by the Nickel Plating Company the 
quantity of metal deposited in a given time by the 
Elmore machine is several times that deposited by 
the Weston. To give an idea of the power of the 
new machine we may state that one of “C” type 
will supply electricity to deposit an ample coating 
on two or three large working tanks in about three 
hours, whereas a considerable number of powerful 
batteries would not accomplish the same in less 
than eight or ten hours. The machine is kept 
going at a rate of 850 turns per minute by one 
horse power, and the current produced is equal to 
that from 100 small cells of three gallons each. 
Moreover, the machine is constructed to suit all 
kinds of electrotyping, gilding, silvering, bronzing, 
coppering, nickeling, brassing, and tinning. Electro- 
tinning is a new process which we owe to Mr. 
Elmore, and by which sheet-iron plates are coated 
with tin, without the drawback of using acids, 
which in the old process cause the plates to 
“sweat.” Cast iron, steel, and any other kind of 
metal work can be electroplated by the dynamo- 
electric current with great finish, and Mr. Elmore 
in a recently published “catalogue” gives a very 
instructive and practical sketch of the methods 
used for these purposes. At the Art Metal De- 
positing Works of the Electrolytic Company, 
Charlotte-street, Blackfriars, there are tanks being 
fitted up by Mr. Elmore which are capable of 
holding several thousand gallons of solution each ; 
as the “C” machine can deposit 500 lb. of metal 
per diem, the company will be able to coat boiler 
tubes, lamp-posts, screw propellers, and metal 
work of great size. The details of the largest 
marine engines, for example, can be nickel-plated 
with ease, and two pieces of ordnance with their 


carriages have we understand been sent from 
Chatham to Mr. Elmore to be plated. 
A Curious ACTINIC PHENOMENON. 
A very curious phenomenon that puzzled at 


least one chemist a good deal, has quite recently 
found its explanation. More than a year ago, Mr. 
Thos. Griffiths noticed a gate-post with an un- 
commonly eccentric new white pigment. The 
gate-post, which had been painted with so-called 
zinc-white, appeared black all day, grey in the twi- 
light, when most other colours would be more or 
less grey, white during the night, and changed into 
black again pretty quickly after sunrise. Mr. T. 
L. Phipson’s attention was drawn to this peculiar 
zinc-white ; nearly a year, however, elapsed before 
he thought he could publish the fact and its 
explanation at the same time. Mr. Phipson, Ph.D., 
was inclined to make the barium sulphate, used for 
precipitating the zinc in question, responsible, but 
then he found thata sheet of ordinary window-glass 
was quite sufficient to spoil this peculiar pleasure of 
the pigment, and this certainly did not make the case 
very much clearer. Mr. Crawley, who further 
studied the matter, gained the experience that some- 
times the supposed white would not turn out white 
at all, but grey from the very first ; that was the 
fault of small quantities of iron however. Still, he 
was unable to agree with Mr. Phipson about certain 
combinations, the co-existence of which the latter 
anticipated. The real defaulter has after all been 
entrapped by Dr. Phipson. It is a new metal, named 
actinium in honour of its actinic eccentricities. 
The sulphide of this metal is a white body that 
under the influence of the sun’s rays is quickly 
reduced to a brown and finally black compound, 
which, if exposed to the air in the dark reoxidises 
to the original white body. Why a glass sheet 
would interfere with this change of colour is now 
clear. We have to deal with a reduction process, 
possible only when light is present. If we could, 
therefore, supply a reducing agent, such as pyro- 
gallol for instance, and admit the light through a 
glass cover, the change into black might take place, 
and has indeed been produced by Mr. Crawley. 
The new metal in general resembles zinc. In the 
pigment employed both metals were contained as 





sulphides, the quantity of the actinium sulphide 
amounting to as much as four per cent. Actinium 
is probably, like gallium and indium, one of the 
companions of zine in certain ores. As yet we 
must consider it as very rare. A good many of the 
common paints will darken under various con- 
ditions ; lead white, for instance, very similar to 
zinc white, may turn actually black, as is well 
known. Such a peculiar opposition to light, how- 
ever, as exhibited by actinium sulphide—according 
to Mr. Phipson, none of the other compounds of 
actinum as yet showed a similar sensitiveness—to 
appear light in the dark and dark in the light, would 
scarcely have escaped notice. It remains, of course, 
possible that the new metal occurs in a good many 
ores, only in quantities too small to develop the 
peculiar phenomenon that led to its discovery. 








NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market—Tbe warrant market was 
firm in the early part of last Thursday, but became weak, 
and lost 14d. per ton in addition to the early gain. Busi- 
ness was done in the morning at from 52s. to 52s. 3d. cash, 
and at 52s. 3d. to 52s. 6d, one month, and at the close there 
were sellers at 52s. 14d. cash and 52s. 44d. one month, and 
buyers near. In the afternoon from 52s. 2d. to 51s. 104d. 
cash, and from 52s. 4id. to 52s, 1d. one month, were the 
quotations, and the market closed with buyers at 51s. 104d. 
cash and 52s. 3d."one month, and sellers seeking 4d. per ton 
more. Friday’s market opened firm, and prices at one time 
showed a gain of 44d. per ton. But a reaction set in, and the 
advance was lost, the close, however, being a little over, the 
lowest quotations being $d. above the previous day’s finish. 
Still the week closed with prices 9d. per ton lower than 
the preceding’week’s close. In the forenoon business was 
done at from 5ls. 10d. to 52s. 14d. cash, and from 52s. to 
52s. 3d. one month ; and the close was buyers at 52s. 1d. cash 
and 52s. 3d. one month, and sellersnear. The quotations in 
the afternoon ranged from 52s. 3d. to 51s. 10id. cash, and 
from 52s. 3d. to 52s. one month, and the market closed 
with sellers at 51s. 114d. cash and 52s. 2d. one month, 
buyers offering jd. less per ton. The market was dull on 
Monday, and prices suffered a decline to the extent of 5d. 
per ton, there being heavy sales of warrants on the part of 
weak holders. Iron changed hands during the forenoon at 
from 52s. down to 51s. 8}d. cash, and from 52s. 2d. down 
to 51s. 11d. one month, and at the close there were buyers 
at 51s. 8d. cash and 51s. 11d. one month, and sellers near. 
The afternoon quotations declined still further, ranging 
from 5ls. 8d. to 5ls. 6d. cash, and from 5ls. 11d. to 
51s. 8}d. one month, the market closing with buyers at 
51s. 6d. and 51s. 84d. cash and one month respectively, and 
sellers asking $d. perton more. Yesterday's warrant market 
was very weak at the opening, and prices went back to the 
extent of 4d. per ton during the forenoon market, but in the 
afternoon there was a slight recovery, and the close was 23d. 
under that of Monday. There were transactions in the fore- 
noon at from 51s. 44d. down to 51s. 2d. cash, and at 51s. 7d. 
down to 51s. 5id. one month, the close being sellers at 
51s. 3d. cash and 51s. 6d. one month, and buyers near ; 
and in the afternoon the quotations ranged from 5ls. 2 


up to 51s. 5d. cash, and from 51s. 5id, up to 5ls. 8d. one 
month, the close of the market being sellers 5ls. 4d. 
eash, and 51s. 7d. one month, and buyers offering 4d. | 


To-day’s market was firmer at the opening in the 


forenoon, and business was done at ols. 3id. to} 
5ls. 6d., and then down to Sls. 44d. cash, and 
at Sls. 7d. to Sls. 6jd. and 5ls. 74d. one month, 
the close being sellers at 5ls. 44d. cash and 5ls.7}d. 


one month, and buyers $d. per ton under. Business was 
done in the afternoon at from 5ls. 44d. down to 5ls. 2d. 
cash, and from 5ls. 7}d. down to 5ls. 44d. one month. 
For several days past there has heen Jess business doing 
both in warrants and in makers’ iron, as the operators are 
evidently waiting to see how the export branch of the pig 
iron trade is likely to go in the immediate future. There is 
only a quiet demand from the United States and Germany, 
the bigh freightage rates now ruling having the effect of 
checking business tothe former. It seems, however, that 
thereare large quantities of iron waiting to be shipped to 
America. Owing tothe amount of dead-weight cargo booked 
for the next three or four weeks from New Y ork, the freights 
on pig iron have been advanced in some cases to 20s. per ton; 
and one sailing vessel from Glasgow and anotber from 
Leith have just been secured for cargoes of iron instead of 
sending them by steamer. A few orders for spring ship- 
ments to Canada have lately been booked. The home trade 
continues to be exceptionally good, there being a very large 
consumption ; but at the same time the production is more 
than sufficient to meet the demand, and in consequence 
pig iron still continues to go into the public warrant stores. 
One additional blast furnace has been blown in at 
Carron Iron Works, making in all 106 in actual operation 
as against 123 at this time last year. During the week 
ending last Saturday the pig iron shipped from all Scotch 
ports amounted to 5767 tons as against 6677 tons in the 
corresponding week of last year. ‘The stock of pig iron in 
Messrs. Connal and Co.’s warrant stores yesterday stood 
at 629,652 tons, 

The Theory of Sea Works —This was the subject of a 
paper read before the Aberdeen Philosophical Society, at 
last week’s meeting, by Mr. William Smith, the harbour 
engineer. 
most interesting account of the action of sea waves, and of 
the means which experience and science had shown to be 
the best adapted to resist their effect ; and he also sugges- 
ted a system of entrance works for checking the waves in 
deep water, and thus prevent the sand from being driven 





In the course of the paper Mr. Smith gave a | 


| 








| 





into the harbour. In conclusion Mr. Smith referred to the 
works in connexion with Aberdeen harbour, giving an 
interest account of past and present attempts to improve it 
as a haven of refuge, and to make it easy of entry. The 
reading of the paper was followed by a discussion, which 
was taken part in by Lord Provost Esslemont, Shoremaster 
Paterson, Dr. Beveridge, Mr. John Willet, C.E., and Mr. 
A. D. Milne. Reference was made to the relation the 
efficiency of the harbour entrance had on the prosperity of 
the town, and the provost, in the course of his remarks 
said that though the diversion of the Dee had been a failure 
in regard to its original purpose, yet the 50,000/. spent on 
that work would be compensated by the advantages arising 
from the reclaimed land. 

New Graving Dock for Glasgow.—Surveys are at pre- 
sent being made alongside the Salterscroft Graving Dock 
at Govan, by Mr. Deas, engineer to the Clyde Trust, pre- 
paratory to commencing operations very soon for the for- 
mation of another on the landward side. The plans are all 
ready, and the Clyde Trust have sanctioned the work 
being immediately proceeded with. The want of sufficient 
graving dock accommodation in the harbour has long been 
felt by shipowners, and now that the work has been 
resolved upon, it is to be hoped that it will be set about 
expeditiously. It is intended that the new dock shall be 
about the same dimensions as the existing one, but with 
the exception that it will have 2 ft. less of depth. 


Government Order for Anchors.—The British Admi- 
ralty authorities have just given an extensive order fora 
number of Smith’s patent stockless anchors, weighing up 
to five tons each, for Her Majesty’s ships Agamemnon, 
Abicore, Amphion, Mistletoe, Watchful, &c. ‘Lhe agents, 
Messrs. Gilbert, Bogle, and Co., Glasgow, have already 
introduced these anchors very largely amongst Clyde 
owners, several having adopted them in their entire fleet, 
and Messrs. Bogle are now supplying, amongst others, the 
Union Company’s new vessels ; the Claymore ; the Cunard 
Company’s Pavonia, Aurania, Cephalonia, Catalonia, &c., 
anda large Smith’s anchor, weiging six tons, for the latter 
company s moorings inthe Mersey, being the fifth supplied 
for this purpose. 

The Floating Timer on the Clyde.—The river is now 
comparatively clear of floating logs, but a number have 
drifted below Greenock, and are afloat in the Firth. Last 
week a good many logs were picked up at the Tail of the 
Bank. The crew of one foreign vessel at the anchorage 
secured several, for which they demanded liberal salvage. 
The crew of another foreign vessel were discovered making 
preparations for hoisting a very superior stick on board 
just as the vessel was about to sail. On shore it is reported 
that several logs have been sawn in pieces and removed. It 
is proper that the public should be informed that very 
severe penalties may be imposed on persons on being con- 
victed of removing or destroying property found on the 
shore which has been cast up by the sea. It is estimated 
that every log will cost fully 1s. for its recovery ; and as it 
is calculated that from 30,000 to 40,000 logs got adrift, the 
cost will be little short of 20001. In addition, most of the 
ponds require to be at least partially repiled, and other 
damage made good. Allowance must also be made for the 
fact that a considerable number of logs will never be 
recovered. 





Port Victor BREAKWATER.—Negotiations between the 
South Australian Government and Mr. J. Robb, contractor 
for the Port Victor Breakwater, have been completed, 
and a settlement has been come to between the parties. 


| Under the arrangement arrived at the contractor under- 


takes to carry out the whole of the requirements of the 


| Colonial Engineer-in-Chief, and the end of the breakwater 


will be finished off with a large number of 20-ton blocks, 
which will be put in with a view of strengthening the 
work. 





Iron ORE IN LAPLAND.—Large iron ore deposits of great 
richness and value have lately been surveyed in Lapland 
by practical mining engineers. ‘The district is near the 
village of Inkkasjarvi, in Swedish Lapland, about ten miles 
from one of the arms of the West Fjord. An analysis 
shows over 70 per cent. of metallic iron in this ore, and the 
quantity is said to be sufficient, at the present rate of con- 
sumption, to supply the entire world with iron for many 
years. It is intended to con-truct a railway from Fager- 
naes, on the West Fjord, to the district in question, in 
order to develop its resources, and it is stated that the 
attention of English and Dutch capitalists has already 
been directed to the value of the ore by a Swedish official. 





Upper THAMES AND Rororvs Raitway—.A project for 
opening up the valley of the Upper Thames, and penetrating 
the interior of the north island of New Zealand, as far as 
Rotorua, by means of a railway, is every day taking 
more definite shape. A survey has been made of the line by 
Mr. Stewart, C.E., which will enable an estimate to be 
formed of the cost of the different sections. ‘To begin, this 
railway will open up, and bring to market a considerable 
amount of produce. The line will be 65 miles in length 
from its junction with the Government line to Ohinemutu. 
The first section will consist of 35 miles, which will take 
the line to Opomaru, about the centre of the land belonging 
to tae Patetere Land Association. All this is over level 
country, much of which is being brought into cultivation, 
and where construction would be of the easiest possible 
description. ‘The estimate is that this first section could be 
made for 20001 per mile. The next section is over a varied 
district, but the greater part of it of good land. Ten or 
fifteen miles of the distance is through somewhat expensive 
country, and the cost of construction is estimated at 45001. 
per mile; the remainder would cost somewhat over 30001. 
per mile. The cost of construction of the whole line is 
estimated at 182,500/., and adding 38,000/. for rolling 
stock and buildings brings the cost up to 220,5001. 
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FOREIGN TECHNICAL LITERATURE, 
La Houille (Paris, January 8) reports that a new seam 
of coal has been discovered in the district of Puy-de- 
Déme, which was opened up by MM. Talmant. It was 
struck at a depth of 130 {t., and is nearly 42 ft. thick. 
This brings the total thickness of the four seams struck 
up to the present time to about 90 ft. 





From the Mittheilungen iiber Gegenstande des Artil- 
lerie-und Genie- Wesens (Vienna, December), it appears 
that the employment of telephones is making rapid 
advances in Germany. According to an official report, 
Berlin has over 900 miles of line, Hamburg 560 miles, 
Frankfort-am-Main, Breslau, and Mannheim, each about 
100 miles, 





La Gaceta de la Industria (Barcelona, January 14) 
mentions that the Sociedad Espanola de Electricidad has 
issued invitations to Spanish engineers to tender for the 
supply of six steam engines of 200 horse power each. 
(In case any English firms should thiak it worth while 
to tender, all particulars can be obtained at the offices of 
the above company until the end of the montb.) 

The Coal Trade Journal (New York, January 4) review- 
ing the American coal trade of the past year, says that it 
is in a better condition than at any time since the war. 
The output of anthracite has reached a total of over 
28,000,000 tons. During the first half of the year the 
pits were only working two-thirds time, but in the 
latter half work has been uninterrupted. The future of 
bituminous coal is considered to be very favourable. 





The report of the Commission appointed to consider 
the plans for the construction of a quay bridge at Zurich 
is published in Kisenbahn (Zurich, January 7). After 
gcing fully into the details of the four schemes (all of 
them from native firms), which were laid before it, the 
members express a regret that it is impossible for them 
to come to a unanimous decision upon the relative merits 
of the various plans. 

The American Machinist (New York, January 7) gives 
drawings and details of the fast passenger locomotives 
constructed by the Baldwin Locomotive Works for the 
central railroad of New Jersey. Four of these engines 
are now running, two with 18 in, by 24 in. cylinders, and 
two with 19 in. by 24 in., in order to decide which size is 
the most suitable. The engine No. 169 has made 
32 miles in 33 minutes, the fastest mile having been run 
in 45 seconds, 





According to the Railroad Gazette (New York, 
December 23) the accidents on United States railways 
during November amounted to 133: 54 of these were 
due to carelessness; 50 persons were killed, and 120 
injured. This gives a decrease—as compared with 
November, 1880—of 12 accidents and 45 cases of injury, 
and an increase of 10 in the number of deaths. For the 
whole year the accidents show a large increase on the 
preceding twelve months. 

The Scientific American Supplement (New York, 
December 31) contains an account of the driving of the 
first rivet in the gigantic bronze statue of Liberty which 
—presented by France to America—is to be erected on 
Bedloe’s Island in New York Harbour. All the castings 
are now completed, and the various pieces will have to be 
rivetted together. It will be erected on a pedestal 110 ft. 
high, and as the statue itself is 140 ft. in height, the light 
which it is to bear will be raised at least 275 ft. above 
the level of the sea. 





The (Gazzetta Ticinese says that the ventilating 
arrangements of the St. Gothard Tunnel are working 
very well, They have been thoroughly tested before 
its opening for ordinary traffic, while 840 operatives 
have been working in it, lighted by 860 oil lamps, with 
twelve trains running through daily. The difference of 
of atmospheric pressure at the two ends of the tunnel 
was found to cause a current of air sufficient to carry off 
all impurities, and keep the workmen in good health. 
As an additional resource, a system of ventilating furnaces 
has been placed at the southern opening. The idea of 
using the electric light was abandoned as too costly. 





La Meétallurgie (Paris, January 4) gives a description 
of the steamer Le Melbourne, lately launched from the 
yard of the Compagnie des Messageries Maritimes, at La 
Ciotat, for the line between Marseilles and Australia. 
She is 433 ft. long by 40 ft. beam amidships; and is 
fitted with compound engines capable of developing 2400 
horse power. The boilers are eight in number, two more 
than in any ofthe other vessels; and it is believed that 
Le Melbourne will attain a considerably higher speed 
than any of the Indo-Chinese line. She is built accord- 
ing to the highest requirements of Lloyd’s and the 
Bureau Veritas, and has accommodation for 211 first, 
second, and third-class passengers, as well as a consider- 
able number of emigrants, with at the same time large 
carrying capacity. 





The Bulletin of the American Iron and Steel Associa- 
tion (Philadelphia, December 28) states that the past 
year has been the most prosperous that the American 
iron trade has ever experienced. The production far 
exceeded that of any previous year, and there are more 
orders at present on the manufacturers’ books than there 
were at the beginning of the year. The production of 
pig iron is estimated at 5,000,000 tons, that of steel rails 
at 1,200,000 tons, and of iron rails 500,000 tons. The 
imports of iron and steel for the whole year are less 
than those of 1880, but for the last six months they 
have been greater than those of the corresponding period. 
During the first ten months of 1881, 724,210 tons of iron 
ore were imported, against 493,408 tons during 1880. 





The Deutscher Heeres-Zeitung (Berlin, January 11) 
publishes a description of the ironclad Ting-Yuen, 
launched from the Vulcan Yard, at Grabow, on De- 
cember 28, for the Chinese Government. She is a case- 
mate vessel of the first-class, with 15-in. compound 
armour at the water line, and a teak backing of the 
same thickness. The turrets, which are both forward, 
have 12-in. compound armour, and contain four 304- 
centimetre guns. They are so arranged that a simul- 
taneous broadside can be fired from all. In addition to 
the turret guns there are two others on deck, besides six 
Hotchkiss guns, and there is a 15-centimetre gun at the 
bow and another at the stern. The entire armament 
was constructed by Messrs. Krupp. The Ting-Yuen is 
303 [t. in length between perpendiculars, with 61 ft, 
beam, and a displacement of 7400 tons. Her draught 
when ready for sea will be 20 ft. She has twin screws, 
each driven by an independent engine of 3000 horse 
power, and is expected to develop a speed of 14} knots, 


The Moniteur des Intértis Matériels (Brussels, 
January 1) mentions that Messrs. Krupp, of Essen, have 
taken a contract for 14,000 tons of steel rails for the 
Northern Railway of Spain (Ferro Carril del Norte), to 
be delivered in three years, at 163 fr. per ton, free at San- 
tander. 

The result of the recent adjudication of 81,000 tons of 
rails for French State Railways is now published. The 
order was divided into eleven lots, the smallest—1220 
tons—being taken by the Forges de Firming at 215 fr. 
per ton, which was the lowest tender. The highest price 
accepted was that of the Forges de Terrenoire, 233 fr. 
per ton, at which rate 19,400 tons were secured. The 
other prices ranged between these two. Tenders wereat 
the same time invited for another contract of 50,000 tons, 
in eight lots, only one of which was given out. This 
was secured by Creusét, at 225 fr. 60 cents. It is believed 
that several lots of the above will be made out of Thomas 
steel, there being (so far as is known) no clause in the 
contract stipulating ‘the class of material to be em- 
ployed. 

The Moniteur des Intéréts Matériels (Brussels, January 
8) has a table of the imports and exports of iron ore and 
iron into and from Belgium for the first eleven months 
of 1881 and 1880. Under both headings are shown a 
considerable increase in 1881. The imports of pig are 
20,000 tons—whilst the exports are nearly 7000 tons 
more—than in the preceding year. Both imports and 
exports of iron wire have slightly increased ; 31,000 tons 
of rails were exported in 1881 against 25,000 tons in 
1880. There is a slight decrease in the exports of sheets 
and plates, and alsoin nails. Nearly 21,000 tons of iron- 
work were exported last year, being an increase of 
nearly 3000 tons. A slight increase is also visible in 
the imports, which, however, only amount to 5000 tons; 
14,000 tons of finished castings were exported, which is 
4500 tons more than in 1880. Both the imports and 
exports of steel are larger, 37,000 tons of bars and wire 
having been taken by foreign customers. There is a 
general belief that prices will increase considerably, 
and fears have been expressed that they may be forced 
to an unnatural height. 








“ NOTES” ON COMPRESSED AIR.® 
By Mr. W. H. Massey. 

THE writer does not profess to suggest anything new in 
the ‘* Notes’’ which he now presents, and he wishes it to be 
clearly understood that his observations are offered to 
those who, whether from lack of opportunity or want of 
inclination, have not as yet paid very much attention to a 
subject which is really as interesting as it is important. 

Every candid person will admit that, instead of trying to 
master compressed air, engineers generally would rather 
avoid it, because of the difficult calculations which a 
thorough investigation of such a complicated question 
entails, and it is the writer’s object, in this short paper, to 
point ont that it is possible to learn something, and to get 
hold of simple but sound ideas about “ Air,’’ without 
going very deeply into figures; and he hopes that some of 
the hints here given may be of service even to those who 
have studied the question attentively. Men who know all 
the formule relating to compression and expansion, and 
who seem to write very learnedly about the thermodynamic 
relations, often trip quite helplessly over certain points,+ 


* Read at a meeting of the South Wales Institute of 
Engineers held in Cardiff, January 20, 1881. 

+ See The Engineer, one of our leading technical journals, 
from September, 1880, to January, 1881. Some of the 
articles and letters on the ‘‘ Theory of Cold Air Machines”’ 
are very amusing. 











which, it will be seen, present no real difficulty when the 
subject is approached in the manner indicated in these 
** Notes.” It is a subject that requires much thought, but 
when once the main principle has been grasped, one cannot 
help turning with pleasure to scientific text-books, where a 
full explanation of the various laws is given. Maxwell’s 
‘*Theory of Heat’’ is a very cheap and most useful little 
work ; the first part of Clausius’s ‘‘ Mechanical Theory of 
Heat’’ may be read with advantage, and much valuable 
information will be found in some of Clifford’s ‘‘ Lectures 
and Essays,” and also in Professor Crookes’ papers on 
‘* Radiant Matter.” So-called manuals (notably Clark’s) 
should be avoided, because such books, being often com- 
piled by men who know very little of the matter in hand, 
are too apt to mislead those who refer to them for instruc- 
tion. 

Dry air being merely a mechanical mixture of two gases 
—which at ordinary temperatures and pressures are so 
far from their liquefying point that they are called perma- 
ment gases—may for all practical purposes be considered 
as a perfect gas, and be said to obey the same laws. A gas 
near its liquefying point is called a vapour; and we may 
notice in passing, that the difference between vapour and 
gas is one of condition, rather than of composition. 

Most persons remember the old experiment with an air- 
balloon, which being only partially filled swells up if held 
before the fire, or if placed under the bell of an air-pump. 
The air in the balloon expands in the first case because it 
is heated, and in the second case because the outside pres- 
sure is reduced as the air is exhausted from the bell; but 
a moment’s consideration will show that this is no explana- 
tion at all, unless we understand clearly what heat and 
pressure are. 

Heat was for a long time supposed to be a special sub- 
stance which could be taken up by, or squeezed out of a 
body; and the temperature of a body was thought to 
depend upon the amount of this heat substance present in 
it. The fact that heat did not increase the weight of such 
body was a great stumbling-block, and many ingenious 
attempts were made to get over it, though none could be 
considered satisfactory. Heat was said to assume various 
forms, and even to hide itself, as the old term “ latent 
heat’? may remind us. We still speak of latent heat as 
being the amount of heat taken up by a body when chang- 
ing its form from solid to liquid, or from liquid to vapour 
and gas, while the temperature remains constant. The 
heat in this case is not hidden, however, but has disap- 
peared in the shape of work, which will reappear ‘as heat 
whenever the body returns to its original state. This is 
not the only old term which has been retained, for it is still 
usual to speak of the ‘‘ capacity for heat’’ of various 
bodies, as if heat were even yet supposed to be asubstance. 
But it is necessary to get such ideas out of one’s head, 
and, in the consideration of ovr present question, simply 
to look upon heat as being what Locke called “‘ a very 
brisk agitation of the insensible parts of an object ;’’ and 
as the dynamic theory of heat is now so well established, 
the writer can only refer those who wish to satisfy them- 
selves on this point, to Professor Tyndall’s ‘‘ Heat a Mode 
of Motion,’’ in which work the whole subject is treated 
and explained in most popular language. When speaking 
then of the heat in a gas, such as air, we mean the motion 
of the minute particles, or molecules, of which it is com- 
posed ; and temperature might be taken to meana measure, 
in a way, of the rate at which the molecules of a gas are 
moving. A rise in temperature denotes an increase in 
speed, and a fall indicates that the particles are not moving 
so fast; but it must be remembered that the heat, or 
energy of molecular motion, is as the square of the speed. 

But what is pressure ? 

More than one hundred and fifty years ago, Daniel 
Bernouilli suggested that the pressure of a gas might be 
due to the strikiag of its particles on the sides of the vessel 
containing it; and this is part of the great molecular 
theory of the present day ; a theory which all our eminent 
thinkers and mathematicians have, in some way or another, 
helped to develop. An hypothesis it is no longer, but an 
experimental fact, which, if understood clearly, explains 
everything that may arise in the study of compressed air. 
Maxwell says: ‘‘ When we have acquired the notion of 
matter in motion, and know what is meant by the energy of 
that motion, we are unable to conceive that any addition 
to our knowledge could explain the energy of motion, or 
give us a more perfect knowledge of it than we have 
already.”’ And the writer would submit that whoever can 
see the truth of this remark, has already learned a good 
deal about air compressing. 

Returning now to the experiment with the air-balloon, it 
is clear that warming the air increases the energy of 
molecular vibration, which will cause an increase of pres- 
sure if the volume is kept constant, or an increase in volume 
while the pressure is kept constant: as it is in this case, 
if the resistance of the elastic envelope be neglected. Under 
the bell of an air-pump, the balance of pressure is upset as 
soon as any of the air is drawn out, and the air within the 
balloon will expand, by virtue of its intrinsic energy, until 
equilibrium is restored. 

It would be well to consider what is called the first law 
of gases, viz., that while temperature is constant the pres- 
sure varies inversely as the volume, to see how the molecu- 
lar theory helps us in practice ; and for this let us take the 
case of the air-cylinder of a compressor, full of air at atmo- 
spheric pressure, and just starting to compress. If the 
temperature is kept constant during compression, it will be 
found that the pressure increases as the volume is being 
reduced ; sothat at half-stroke we have twice the pressure, 
and at three-quarter stroke—when there is only one-fourth 
of the original volume—four times the original pressure ; 
which (being that of the atmosphere, or say 14.7 lb. per 
square inch) gives us four atmospheres’ absolute pressure, 
or three atmospheres—about 44 1b. per square inch on the 
pressure —— the atmospheric line given on an 
indicator card. Assuming that the air is delivered at this 
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pressure, and neglecting clearances (as is done in Fig. 1),* 
we shall, when the piston reaches the end of the stroke, 
have got rid of a quarter of a cylinder full of air, at four 
times the pressure at which the air entered it. 

Why, under these conditions of isothermal compression, 
does the pressure vary according to this law ? 

Let us suppose that, before the piston began to move, 
we had only one molecule of air in the cylinder, and that 
the speed of this molecule did not vary during the experi- 
ment, but was kept constant (no matter how for the pre- 
sent), whether the piston and end of cylinder were far apart 
or close together; the molecule simply flying backwards 
and forwards between them all the time, along the same 
straight line. Now, when the piston has moved through 
half its stroke, the distance between its face and that of 
the cylinder end is only half the original distance, so that 
in a given time the molecule will hit each of these surfaces 
twice as often as it did before, and conse uently the pres- 
sure will be doubled. When the piston arrives at j-in. 
stroke, the distance separating it from the end of cylinder 
is now only one-fourth of the original distance, and the 
number of hits made by the molecule will be four times as 
great as formerly, and the pressure, therefore, will be four 
times what it was originally. Now this is just as true for 
millions of molecules flying about in all directions—in a 
vessel of any shape—as it is for the molecule we have been 
considering. Take the case of a cubic foot of air (ina 
cube) compressed isothermally to half its original dimen- 
sions; the molecules have now only half as far to travel 
between the faces of the cube, and as there is only one- 
fourth of the original surface, there must be four times the 
number of molecules on a given area; that is eight times 
as many hits as formerly on that unit of surface, in a given 
time. The pressure of the air will have been increased 
eight-fold, while the capacity of the cube has been reduced 
to one-eighth. The pressure of a gas is always in direct 
proportion to its density, and both pressure and density 
vary inversely as the volame, supposing the temperature 
be kept constant. At constant pressure the density varies 
inversely as the volume which now varies as the absolute 
temperature, and it will be seen that the whole question is 
one of numbers, weights, and speeds; and although in 
some cases the mathematical investigations are long 
and difficult, no new mechanical principles are involved ; 
so that we may deal with these imponderable molecules 
very much in the same way as we do with bodies that we 
can handle, From the weight of a gas the velocity of its 
molecules can be easily calculated for any pressure. Thus, 
a cubic foot of air at atmospheric pressure weighs about 
yr of a pound, and the pressure of, say, 14} lb. per square 
in, or nearly one ton per square foot on each side of the 


cube, due to the collisions of molecules against it, is repre- | 


m v2? 


sented by — two-thirds of the kinetic energy,t from 


which v is found to be nearly twenty miles per minute. 
The first law of gases may be formulated thus : 
p v = constant, 
where p=pressure (in our ease 1 atmosphere), and 
e=volume ( o cylinder full) ; 
and from this equation we can draw the isothermal curve 
in the accompanying sketch : 


— See 
| , 


Fig 1 
Line cf volume © v. 
" ”" pressure 0.p 


This curve we know to be an hyperbola, one of the pro- 
erties of which is that the area of the rectangle contained 
= the horizontal and vertical ordinates of any point p is 
always the same, that is, all the pv rectangles are equal in 
area. So that for any value of v, as at § of stroke where 


acylinder which will neither take up any of the heat of 
itself, nor allow any to pass out of the air, while it is 
being compressed ; this would be a case of adiabatic com- 
pression, and we should find that, when the volume had 
been reduced to one-half, the pressure would not be 
double only, as in the isothermal case, but more than 
double, because of the heat generated during compression 
being still in the air; or, what comes to the same 
thing, when any given pressure is reached there would 
be a greater volume of air, owing to the heat in it, 
than bad been found when compression up to that 
same pressure had been isothermal. In making a dia- 
gram to show how the pressure varies in such a case, 
we must not only take into account the reduction of 
volume, but also the effect of the heat generated while that 
reduction is being made. The molecular theory helps us 
to understand why heat must be generated during both 
kinds of compression, for as soon as the piston begins to 
move it increases the energy of molecular vibration in the 
air contained by the cylinder. Not only is the number of 
hits in a given time greater, because the space to be tra- 
velled by the molecules has been reduced, but their 
velocity is higher than it was (the temperature is raised ), 
and the pressure is consequently greater than would be due 
to a mere reduction of volume. It is impossible to com- 
press a perfectly frictionless gas without generating heat, 
and in the case of adiabatic compression this heat remains 
in the gas whilst the operation is being carried on; while 
in the case of isothermal compression this heat is taken off 
at once. The effect of a piston’s motion was very clearly 
explained in a class lecture to the Worcester cadets in 
November, 1877, by Mr. Macfarlane Gray, who has 
courteously furnished the following extracts : 

“If the pressure of a gas or vapour be the reaction of 
the change of momentum of the particles hitting against 
and rebounding from the sides of the vessel containing it, 
what will be the effect upon the particles when the resist- 
ing surface does not stand still? A perfectly elastic particle 
will rebound from the surface at the same speed at which 
it hits it. Observe, I do not say that the particle has the 
same actual velocity as before, but that its velocity of 
approach to the surface is equal to its velocity of leaving 
the surface. That is to say, its velocity with respect to 
the body struck is the same before and after impact ; but 
the motion is first towards the body and then away from it. 

**In the steam engine the piston is moving away from 
the particles of the vapour, and if the initial velocity of the 








particles be, say, v feet per second, and the speed of the 
piston be, say, u feet per second, then the velocity of 
approach to the moving surface will be »—w, and the 
velocity of leaving the surface will also be v—u; so that 
| the actual velocity of the rebounding particles expressed in 
| relation to the stationary cylinder, will be v-2 u. Every 
time the particle hits a piston moving away from it, the 
actual velocity of the particle is diminished by 2 u. 

** Conversely, if the operation be one of compression 
| instead of expansion, the velocity of the particle will be 
increased by 2 u at each bit, because the piston is then 


| moving to meet it; and if a gas were really fully described 


when stated to be merely elastic particles in agitation in a 
rigid vessel, we would be able to tell at what rate the pres- 


|sure and the temperature increased as the volume is 
| diminished by compression. 
| rence between the actnal change as determined by experi- 


But there is a slight diffe- 


ment, and the change due to the mere to-and-fro motion of 


| the particles or molecules as found by calculation; to 


| account for which there is a generally received theory that 

| the molecules being composed of atoms which have motions 
of their own, in relation to the molecules themselves, some 
work is required for producing that motion. Thisis called 
the ‘internal work,’ and is supposed to bear a constant 
ratio to the whole energy of a gas.”’ 

A simple way of making a diagram of adiabatic com- 
pression isto draw the isothermal curve first (the fine line 
in next figure being the same as in Fig. 1), and then add 
to it, at various pressures, the extra volume due to the 

| heat which has been generated while compressing up to 
that point. This extra volume can be found by taking the 
| Fe——-1___,5, “8_,) 


* 
s+ 


volume is only #, we may find p by inverting the fraction | 
representing the new volume, thus: p (see dotted lines) | 


= §=2% atmospheres’ absolute pressure. The area of the 


shaded part of the diagram represents the engine-power | 
expended on isothermal compression, and the remaining | 


portion of the diagram above atmospheric line represents 
the power required to deliver the air after compression. 
It is a common mistake to suppose that during isothermal 


compression no heat is generated, but it will be found that | 


when delivering air into a receiver at any given pressure 
more heat is generated during isothermal than during 
adiabatic compression. In each case the heat is the exact 
thermal equivalent of the whole power spent in the com- 
pression of the air, and that there is a difference between 


the compression areas of the two diagrams may be easily 
sothermal compression can only be carried out | 
when the heat due to compression is taken off as quickly as | 


seen. 


it is generated. Ifthe air be compressed very slowly the 
heat will disappear by radiation, but if compressed too 


quickly for the heat to get away in this manner, special | 
arrangements must be made to prevent a rise in tempera- | 


ture during compression. f 
Sapposing, however, that no attempt whatever is made 
to keen the air cool and that the air is to be compressed in 





* ite hyures im this paper were prepared trom hand 


sketches, and are intended only to act as rough guides to | 


the eye. . - 
+ The work accumulated in a moving body being ex- 
pressed by” 


v 
= 


| 
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natural number which corresponds to two-sevenths of the 
logarithm of the absolute pressure; which gives the ratio 
of volume after adiabatic compression, to volume due to 
isothermal compression. Thus at 2, 3, and 4 atmospheres 
absolute the volumes would be 1.22, 1.37, and 1.48 to 1,* 
and as the power expended in delivery of air is propor- 
tional to the final volumes, this method of drawing the 
curve is usefal. These numbers give also the final 
absolute temperatures in terms of the absolute temperature 
vefore compression. In the equation to this adiabatic 
curve 7=1.4; being the ratio of the specific heats at 
| constant volame and constant pressure, about which 
something will be said further on.+ 


* Ot. OF which mal- 
| * Log. of 2 is .30103, ' tiplied by ? — 
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+ The value of 7, as determined by some old measure- 
ments of the velocity of sound, —1.408, which is generally 
taken as being the ratio of the elasticities of air. 
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The shaded area represents the engine power expended in 
adiabatic compression, which is less than the shaded part of 
Fig. 1; but the final volume is so much greater here that 
the area of the whole diagram is more than that of the 
isothermal diagram. 

Now, if there were no objections to working with air at 
bigh temperatures, and if it could be taken from com- 
pressors to the hauling engines without any of the heat 
being lost, air which had been compressed adiabatically 
would in expanding give back the whole of the power spent 
in it in compression. That is, neglecting all clearances, 
friction, leakages, and differences of level, for the sake of 
simplicity, the power indicated in the cylinders of the 
hauling engines would be just equal to that spent on the 
air in the air cylinder of compressor, and the air, after 
doing this work, would escape at exactly its original 
volume, pressure, and temperature before compression. 
Supposing, for argument’s sake, that it were possible to 
work thus without any loss of heat in the air, we find that 
even then the high percentages of useful effect which we 
are sometimes told ought to be got (in some cases as much 
as 80 per cent, has been spoken of), cannot be obtained. 
The power indicated in the air cylinder of compressor is 
never likely to be much more than 85 per cent. of the indi- 
cated power of the steam cylinder, and, as the actual effi- 
ciency of any hauling engine will never very much exceed 70 
per cent , it ls apparent that about 60 per cent. is all that it 
is possible to obtain, even if nothing is lost inthe air. It 
being well-nigh impossible to prevent loss of heat by radia- 
tion, while the air is on its way from compressor to hauling 
engines, isothermal compression mu-t prove the more 
economical ; because, after it, the volume of compressed 
air is the same on reaching the hauling engines as when 
leaving the air cylinder of the compressor; whereas after 
adiabatic compression the larger volume gradually gets less 
by loss of heat, till it is only equal to that delivered after 
isothermal compression. So the great loss attending 
adiabatic working is due to having expended a large power 
in the delivery of a quautity of air, which, although com- 
pressed rather more economically, might have been de- 
livered with much less work if a little more power had 
been spent in compression. 

Air used without expansion does no work. When 
worked with full expansion, air which has been compressed 
isothermally, or which has been allowed to cool down at 
constant pressure after adiabatic compression, does not 
give back any of the power spent on it in compression, 
because the heat generated during compression has been 
lost ineach case. Kut the air will do work by virtue of its 
original store of energy, which is rendered available after 
compression, and the adiabatic curve showing bow much 
expansion can be got from a quarter of a cylinder of air 
at four atmospheres’ absolute pressure, is given in Fig. 2 
(see dot and dash line), and the final volume will, when the 
pressure reaches that of the atmosphere. be much less than 
the original volume before compression, by reason of the heat 
which has now disappeared in the shape of work ; the energy 
remaining in the air being less than the original amount by 
just that quantity of work. The writer would like to 
make it clear, if possible, that one pound of air at four atmo- 
spheres absolute pressure—or even at 40 atmospheres—has 
no more energy in it than one pound of air at the ordinary 
atmospheric pressure—all at the same temperature, of 
course—for if these respective pressure-volumes of air be 
expanded till the absolute zero of temperature is reached, 
the areas included by the adiabatic expansion curves will 


in each case be equal to z - , or about 2) times the rect- 


angle representing the pressure and volume of the air 
before expansion. The energy of a gas is a function of the 
temperature, and is entirely independent of its volume; but 
as the work done during adiabatic expansion is the 
mechanical equivalent of the energy which the gas has 
parted with, the area of that portion of the work diagram 
will always be equal to 24 times the loss of pressure- 
volume. 

It has been proved, by an experiment something like the 
following, that a gas may expand without doing external 


Vacuum 


One vessel filled with compressed air is connected by a pipe 
and cock with another vessel from which all air has been 
exhausted ; and on opening the cock the air expands and 
fills both vessels, but there is no loss of heat. The tem- 
p>rature falls in one vessel and rises slightly in the other, 
but the meantemperature is the same as before,* as no 
external work has been done. Suppose the smaller vessel 
in Fig. 3 to be just one-third of the capacity of the larger 
one, and to be filled with one pound of air at four atmo- 
spheres’ absolute pressure, we shall find, after opening the 
cock, that we have now four times the volume at ordinary 
atmospheric pressure. No external work has been done, 
and there is consequently no loss of heat, so that our one 
pourd of air at this reduced pressure, but at same 





* In some later experiments, by Joule and Thompson, 
the thermal effects of free expansion have been more accu- 
rately measured, and it is now believed that a very slight 
cooling does take place. The velocity of agitation of the 
molecules, to which temperature is due, is not much 
affected ; but on the whole there is enongh tu suggest that 
there may be a small force of attraction between the 
molecules. In the case of a vapour this force is con- 
siderable, and the power needed for compression is less 
than is required for a perfect gas. 
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temperature, has as much energy in it now as when at 
four times the pressure. Our molecular theory helps us 
here also; the velocity of the particles is the same in this 
case before and after expansion, because no work has been 
done; there has been no loss of energy ; the molecules have 

iven up none of their motion; but the new pressure and 

ensity are only one-fourth, being in inverse ratio to the 
volume. A gas parts with its heat by commmnicating 
motion of some sort to something or nnother ; its energy 
is given up as its molecules come to a comparative state of 
rest, while their motion is being taken up by something 
else. 

In ordinary work it is not practicable to use air in such 
away as to get back any of the power expended on it, and 
as the work it can do of itself by expansion is never equal to 
the power spent, it is clear that the useful effect can never be 
what we supposed above, that is about 60 percent. Atfour 
atmospheres the loss in the operation of compression and ex- 
pansion is not less than 18 or 20 per cent., leaving, say, 80 per 
cent. of useful effect to multiply into the percentages we cal- 
culated before, which would bring the possible useful per- 
centage down to about 50 per cent. Ordinary compressing 
and hauling engines in this country are giving off about 
half this, and, all things considered, are doing well at that ; 
simple and durable machinery being more sought after 
than complications about the air cylinders that might save 
a little of the power now wasted, and effect a slight economy 
in fuel, which is generally used at our collieries as if it 
really cost nothing ; and although improvements certainly, 
they woald hardly be worth what would have to be paid 
for them. Where fuel is dear the cost of producing the 
compressing power can be greatly reduced, by using steam 
at a high pressure and working it expansively. All 
questions relating to the loss of power in the air, and tothe 
extravagant use of coal, should, however, be dealt with 
separately. 

When speaking of the low percentages of useful effect 
obtained if compressed air is employed for working hauling 
engines in our collieries, it would be well to remember that 
the useful work, in actual practice, represents some 25 to 
30 per cent. of the indicated horse power of a steam engine 
placed near a boiler. Suppose a steam hauling engine to 
be so placed, and to give off 70 per cent. in useful work, 
of its indicated power, then the ratio of the efficiencies 
of the two systems would be as 70 is to 25 and30. Inother 
words, ordinary air engines are doing from 35 to 45 per 
cent. of what a steam engine would do when working under 
the very best conditions. 

Itis not the writer's intention to go into practical details 
bere, but he would now wish to correct a mistake that is 
sometimes made with regard to clearances in air cylinders 
of compressors. They cause a loss of power when air is 
compressed isothermally; and which ever way air is 
compressed, clearances means a loss of capacity, and should 
be avoided. They should be carefully measured before 
cards are taken from the air cylinders, so that a fair com- 
parison may be made with the actual and the isothermal 
curves ; and if the former turn out to be much better than 
was expected, their beauty is most probably due to a leaky 
piston. 

Many persons have said that the increase of pressure, 
due to a difference in levels, is nota gain; but M. Pernolet, 
a careful French writer, bas pointed out that the gain would 
probably balance the loss of pressure due to friction through 
the pipes leading toa mine. Neglecting all question of 
temperature, the gain of pressure, and consequent reduction 
in volume, may be called a gain, just as in our common 
language the mechanical advantage obtained by using a 
lever is called a guin of power. When temperature is taken 
into acconnt, it seems to the writer that, in deep warm 
pits, cases may occur where, owing to the gain of pres- 
sure and heat, air compressed at the surface would do 
more work at the bottom of a pit than it would at the top. 
Attempts have been made, sometimes very successfully, to 
warm compressed air while expanding, and so put new energy 
into it, much of which would be returned in the shape of 
useful work. Ifa very slow expansion could be carried out, 
much heat from the mine would be transferred to the air, 
and come out as work; and it is possible that some method 
of compounding the cylinders of a hauling engine will prove 
beneficial. 

At all ordinary pressures, and at freezing point, most 
gases expand ;}, of their volume fora rise of 1 deg. Fabr. ; 
and so it may be said that at constant pressure the volume 
varies as the absolute temperature. The amount of heat 
required to raise 1 lb. of air one degree, as compared with 
the quantity needed for raising the same weight of water 
through an equal range, is called its specific heat, and at 
atmospheric pressure this is very nearly .238. ‘Thus rather 
more than 4 lb. of air, at constant pressure, may be raised 
one degree ferthe same expenditure of heat as for 1 lb. of 
water—that is, for one heat unit—the mechanical equiva- 
lent of which is 772 foot-founds ; and the work done on a 
gas, or by a gas, may be calculated from the rise in tempera- 
ture, or from the heat lost. The specific heat at constant 
volume —which is the true specific heat—is only .169, and 
the ratio of the two specific heats is es = 1.4, which 
is approximately constant for all temperatures and densities. 
More heat is required to raise the temperature of air at 
constant pressure, than when the volume is kept constant ; 
because in the former case external work is being done, 
while in the latter the whole of the new energy remains in 
the gas; and the experiment of allowing a gas to expand 
into a vacuum may be used to show that, after being heated 
at constant volume till the pressure is doubled, the gas 
would lose no heat in expanding to double the volume. It 


is clear from this that the difference in specific heats is 
due to external work being done in one case and not in the 
other, and that a gas expanding at constant temperature 
absorbs only the amount of. beat required for doing 
external work. The heat required to raise the temperature 
of a given weight of air one degree, at constant volume, is 








also shown by this experiment to be the same, no matter 
what the volume and pressure may be ; because the expan- 
sion (in a vacuum) to any new volame and pressure is 
isothermal. 

The vacuum here spoken of is a space, usually called 
empty, but which must be full of some very rare gas or 
ether, whose molecules will carry the waves of light and 
heat, as the molecules of a coarser gas, such as air, willina 
different manner carry those of sound. Such a laminiferous 
ether may pervade all space, and if its molecules are 
but small enongh to go through the pores of all 
known substances—as they undoubtedly are—the mole- 
cular theory of gases still holds good, and helps us to see 
how the vibrations of light and heat are brought to us from 
the heavenly bodies ; a sort of motion, a mere tremor of 
of the ether, which we can detect,and may some day 
measure very exactly ; for quite recently a thermal balance 
has been constructed which is to be applied to the measure- 
ment of stellar heat, and which is so sensitive that it will 
mark a charge of 45455 of a degree Fahr. in temperature. 
Whatever difficulty there may be in forming an idea of the 
constitution of this ether, there can be very little doubt 
that interstellar space is occupied by a substance more 
uniform than anything we know of. It is capable of trans- 
mitting energy, and its radiation acting on our senses 
affords proof that work is done; while from the heat trans- 
mitted to bodies the energy of radiation can be calculated. 
The enormous store of energy in such an ether is almost 
beyond our conception. Mr. Macfarlane Gray pointed out, 
in an interesting paper read before the Physical Society 
last year, that if ether be a very fine gas, the density of 
which is only the one-millionth part of the density of ordi- 
nary atmospheric air (which weighs 6,000,000 tons per 
cubic mile), and that if the velocity of the ether molecules 
be equal tothe highest estimate of the speed of light— 
190,000 miles per second — then the pressure of such an ether 
gas must be more than six million pounds per square inch. 
‘These figures are hardly more startling than some of those 
we come across in cases of chemical combination of known 
gases. Theenergy of 8lb. of oxygen atoms combining with 
1 lb. of hydrogen to form water, is equal to that of 21 tons 
falling 100 ft.; and if these gases are made to burn, the flame 
has a temperature of about 9000 deg., a heat that scarcely 
anything can withstand. From the same source, so to speak, 
we have both fire and water. Faraday once said that ‘‘ the 
electric force in a single drop of water was of itself 
greater than in the electricity of a whole thunderstorm ;”’ 
and it is impossible to realise what is going on around us 
continually unless we have some theory of atoms and mole- 
cules to assist us in thinking matters out. The air we 
breathe, and the water which covers nearly three-fourths 
of our globe, are composed of simple gases ; three invisible 
gases and pure carbon combine to form the bodies of all 
living things, both animal and vegetable ; the very per- 
fumes of flowers are compound substances formed of mole- 
cules, and they can all be produced artificially from those 
hydrocarbons which are changed by heat and light. The 
mere alteration in the arrangement of the molecules of a 
simple gas will sometimes make it behave like some new 
substance; thus ozone absorbs more heat than oxygen, 
though they are one and the same thing. One of the 
effects of chemical combination may be seen in the case of 
nitrous oxide, consisting of the very same atoms of the two 
gases, nitrogen and oxygen, which, ina state of mechanical 
mixture, constitute our atmosphere. It is just as trans- 
parent to light as ordinary air 1s, and yet it will absorb 
more than 1800 times as much radiant beat as air will.* 
Allthese questions have a bearing on the matter we have in 
hand; and though the writer is not a mere theorist, he 
believes firmly that it is only by the earnest application of 
practical minds to subjects which cannot be learnt from 
ordinary experience, that anything really useful and sound 
can be developed in connexion with compressed air; other- 
wise it is impossible to separate theoretical difficulties, 
which are insuperable, from practical difficulties that may 
perhaps be overcome. 

It is no longer the fashion to deride all attempts made to 
solve questions relating to what cannot be seen and laid 
hold of with our hands; and, as the study of the molecular 
theory helps to make clear much of what is hard to under- 
stand about heat, light, sound, chemical action, and 
electricity, the writer of these ‘‘ Notes’? hopes that many 
will be induced to give it serious attention, even if they 
do not at present see how it can be usefultothem. Time 
spent in this way cannot be said to be wasted ; for even if 
the knowledge acquired is small, it may be enough to pre- 
vent our being led away by vague terms, which are too 
often used to cover the ignorance of those who would make 
a mystery of what is not after all so difficult to learn 
thoroughly, if we will but take the trouble. Much careful 
tbuught is needed for the study; but there is a strange 
fascination about the subject which makes all labour in it 
light enough to be enjoyed as an intellectual treat by even 
the humblest student. 








FOREIGN AND COLONIAL NOTES. 

Railway Progress in Florida.—It appears that an era 
of prosperity is dawning upon Florida. its Pensacola and 
Atlantic Railroad, which, when completed will connect 
Pensacola with Jacksonville, Tallahassee, &c., will also, 
by the completion of other new lines, place Pensacola in 
direct communication with the peninsula of Florida at 
least as far as Tampa Northern capital is largely aiding 
new enterprises in southern Florida. 


Pennsylvania Railroud.—The Pennsylvania Railway 
Company, after a trial of four years on most, if not all, the 
divisions of their road, have decided to adopt the ‘‘ Ashton 
noiseless blow-back safety-valve,’’ and have ordered 500 
sets, with all fittings complete, to be shipped to Altoona. 
The new repair shops of the Pennsylvania Railroad at 








* See Tyndall’s works. 





Torrens Station will occupy about an acre of ground in the 

rear of the present branch shop. It is expected that 

the new shops will be ready to commence operation with 

4 beginning of next year. They will employ about 
men. 


Railways in New South Wales.—The report of the New 
South Wales Commissioners for Railways for 1830 states 
that the total expenditure for construction bas been 
13,042,0411., of which the sum of 11,778 819/. was expended 
on lines opened for traffic. The net earnings in 188) were 
513,2191, yirlding 3.94 per cent. per annum to the total 
capital expenditure, and 4.36 per cent. per annum to the 
capital expended on lines open for traffic. At the close of 
the year, 849} miles of line were open for traffic, and 317 
miles were in course of construction. The rolling stock 
— of 215 locomotives, 490 coaching, and 4443 goods 

racks, 


Western Australia.—The Legislative Council of Western 
Australia has affirmed a resolution for the erection of a 
lighthouse at Cape Leuwin, and has requested the Governor 
to communicate with the Governments of the other Aus- 
tralian colonies, with a view to its erection and maintenance 
at the joint expense of the various colonies concerned. It 
is proposed to bring forward in the Legislative Council the 
question of the construction of a tvlegraph line from 
Northampton to Roeburn on the principle of the concession 
of grants of lands on the route to the constructors. 
arrangements between the Government and Messrs. Lilly 
and Co. for an extended coast service have been concluded. 
The Council has passed a resolution offering 20001. as a 
subsidy to an ocean steamship company to make Fremantle 
a point of call, and connecting it with Singapore. The 
offer will be available to any company, but the Conncil 
leaned to the offer being made to the Netherlando-India 
Company. Six trips annually are to be performed if pos- 
sible, and the condition is imposed that the steamers shold 
call outwards and homewards. The Governor recommends 
the Legislature to authorise him to send a delegate to 
England for the purpose of bringing the question of the 
construction of railways on the land grant system before 
capitalists in London. 


Macquarie Lighthouse.—A novel kind of illuminating 
apparatus is about to be introduced at the south head light- 
house, Macquarie Head, near Sydney, New South Wales. 
The apparatus is designed for the exhibition of either a gas 
or an electric light, the former to be used in clear weather, 
the latter whenever the atmosphere is impaired for the 
transmission of light. The gas is to be supplied from Sydney, 
24 miles distant, and the electricity is to be produced by 
one of De Meritens’ magneto-electric machines. Hitherto the 
smaliness of the electric luminous point has necessitated 
the use in lighthouses of the small third, fourth, or sixth 
order dioptric apparatus for focussing it properly, but 
with these lower orders the fuil efficiency of the are is 
not developed. An arrangement of prisms has now been 
devised by which the vertical and horizontal divergence of 
the direct light is considerably increased, and this enables 
a fir-t order dioptric apparatus to be satisfactorily utilised 
for the first time with the electric light. The character of 
the light is flusbing, the flash occurring every minute. The 
power of the electric light in focus is stated to be equal to 
10,000 candles, and when augmented by the optical appa- 
ratus, and concentrated into a beam, it is said to be eyual 
to about 5,000,000 candles. 


Queensland Railways.—The railway works of Queens- 
land are progressing satisfactorily. Mr. Bashford, the 
contractor for the Sandgate Railway, is pushing on his 
contract rapidly, and intends to complete the line in Feb- 
ruary next ‘Tenders have been called for the erection of 
shelter sheds and booking offices on this railway. Tenders 
have been also invited for the construction of an extension 
of the Southern and Western Railway from Rome to near 
Mitebell, and a further distance of 5V miles 40 chains. 


Australian Transcontinental Railway.—A surveying 
party under the command of General Fielding has started 
in connexion with the proposed Australian Transconti- 
nental Railway. General Fielding is accompanied by Mr. 
J. Robinson, who has been associated with the construc- 
tion of railways in many parts of the world, and who gave 
up the position of engineer of a line which is in contem- 
plation from London to Brighton in order to take part in 
the expedition. The other members of the party consist 
of Messrs. P. Grant and H. Raff, surveyors and expe- 
rienced bushmen; Mr. Lyster, late of the 7ist High- 
landers, and son of the engineer of the Liverpool Docks ; 
a black tracker, a blacksmith, a cook, and two horse- 
keepers. Tey will take three light wagons, and about 
thirty-eight horses with them. 


Port Chalmers.—It is proposed to construct a graving 
dock at Port Chalmers in the province of Otago, New 
Zealand. The cost of the dock is estimated at 80,9001. 
It will be 500 ft. in length, and will have a depth of 24 ft. 
at high water, while the entrance will be 65 ft. wide. 


Canadian Pacific Railway.—We learn that Mr. Black- 
well, mechanical superintendent of the Canadian Pacific 
Railway is now in England, and that nis object in visiting 
this country is to purchase locomotives and machinery for 
workshops. 


Bridging the Lachine Rapids. A staff of engineers and 
surveyors are bard at work among the eddies aud currents 
adjacent to Isle Herron, which acts asa sort of wedge to 
the Lachine Rapids ; and the more they see of it, the more 
feasible the scheme of the new bridge appears. There are 
not wanting among railway men and others who sneer at 
a proposition to bridge the St. Lawrence at that point ; 
but if there is one reason more than another which com- 
mends itself, it is the ease with which a foundalion can 
be rock-bolted to the almost ironstone bed which the 
rapids rocks afford. 
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In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in os 
Italics after the Applicants’ Names. 7 


aT 

| Nos. 
| and 
Dates. 





Nos. 
and 
Dates. 


NAMES, &o. 


oF F APPLICANTS. ABBREVIATED TITLES, &o. 


1882 

Jan.10 
23 heffield. 
123 and, London. 


124 


Shears for shearing sheep, & 

Appliances for supporting beer 
during fermentation 

Reproducing on metal engravings 
and other one-coloured pictures by 
means of photography. 

Bottles and means for closi 
opening same. 


soe 
Casas 


125 ng and 


126 | Henderson. Picard, Apparatus for moulding small 
articles mechanically. 
C. penne tt, Ladyston, Hydraulic motor. 
rth 
A. H. Storey, Wands- 
worth 
W. H. Preece, Wim- 
bledon, and J 
James, Lambeth. 
W. T. Henley, Plais- 
tow 


Improved army trenching tool. 


Apparatus for electrically lighting 
railway trains 


trans- 


H peti, Salta ixi D a eades on 

Edwards. Gaillet and | Manure from the waste from dis- 
Huet tilleries 

Johnson. Henderson, Converters and plant for Bessemer 

steelmaking. 

Treatment of animal refuse for 
manufacture of tallow and gela- 
tine 

Manufacture _ of ,trelighters 
apparatus therefor 

Gas cooking ‘apparat us. (Comy 
specification 

Tip-wagons or carts for the re- 
moval and discharge of mud, 
&e. 

Improved section of rail for rail 
Ways and tramways, and ch 
for same 

Railway signalling apparatus for 
giving notice of the approach of 


Johnson. Huet 


F. Holmes, New Cross. and 
J. A. Slater and M.M 
Brophy, London. 

J. W. Glover, War- 

wick 


W. Bean. Croydon, 
and E. Thompson, 
Nunhead 

A H. Perry a 


t he heating of railway 
arriage axle-boxes, &c 
icycles 


Manufacture of 


J. H. Weston, . Landen 


J. H. Bayzand and G 
Boy 


n 


phates to 
therefrom. 
Hawkes, West- Apparatus for electri 
minster 
Lake. Thimonnier, 
fils, and Vernay 
8. Wood, Cleckheaton. 
J. E. Salisbury, Shef- 


ic lig »} itin 

Sewing machines and needles there- 
for. 

Making boxes of 

Fastenings for 


in 


cardboard, &c. 
stay busks. 


ald. 
J. ‘Roussel, Roubaix. 


A. T. Angell. London 
Haddan, Wirths and 
Sohn 


F. W. Pim and T 
a enaaeans, 
i Reid, Glasgow. 
. Swift, Westmin- 
ster. 


Machinery for spinning, twisting 
and doub ling cott on. a 

Syr hon traps for drain 
Skates. 


Shuttle boxes for power looms. 


Valves for pumps, &c 

Indicating the speed and —— 
of rotation of engine and othe 
shaft 


Mach uinery for dyeing textile fabrics 
Lubricant for railway axles and 
other bearings. 
n. Stretford. 
$. Raison, London. | Electro-motors and dynamo-electric 
= achines, also in mechanism 
employed tl po 


a. Bitets ord. 


J. ‘i seas, Kensing- 


Be Crisp, London. 


Cabs and ott uer vel 
Looms for weav . 
Apparatus for mixing concrete. 


Apparatus for producing signals in 


NAMES, &c 
OF APPLIVANTS, 


Whiteman. Martin. 


C. E. Spagnoletti, 
London. 

C. Mayer, Cologne. 

F. Siemens. Dresden 


G. Moss. London. 
7 © 


Wallner, 
Cologne. 
4 Willeringhaus, 
London. 
Richardson. Smith, 
Haddan. Aorel. 
Haddan. Seibel, 
E. J. Whitlock and S 
Smale, London. 
J. a t, Walling- 


C. . Colebrook, Lon- 


don 
D. ond W. H. Thomp- 


son, Leeds. 


Abel. Wes 


tinghouse 


+" Cameron, London. 


C. Worthington, 
Lowestoft 
D. R. Ratcliff, London 
G. Cradock and L. 
Go boder, Waketield 
Brews Brin and 
Brin 


W.C. Barney, London 
J. Radcliffe, Retford 


J. F. Hoyne, London, 

ay B. Lovedee, 
rmingham. 

3. Tyler, Edmon- 

ton 

8. de B. Yelloly, & 

A. H. 8. Elwes. 
McDougall, Pen- 

rith 


G. Payne, Millwall 


Liirmann, 


T. R aad Smet 
wick 
W. Soper, Reading. 


C.J. Mountford, Bir- 
mingham 

K. F. C. Petersen, 
Hamburg. 

H A. . A. Thora, Lon- 
don. 

J. sen erand J Con- 

erdine, Oli 

wi 00d, 


ter, 
“nwood, ‘Salford. 
Watson, St. 
Missouri, 


East 
and H. 


Cat- 
B. W. Holt, London. 
Newton. Sociste de 


Anonyme des 


. Cockshott 
Green wic h, 


ap- 


paretls automatiques 


pour 
decroche 
de chemins de f 


8. Fox, Leeds. 
Cottrell, 


8 For and J. Whi 


Williams 


Lake. Williams, 


ABBREVIATED TITLES, &c, 


Manufacture of steel from the|} 
residuum of pyrite roasting 
furnaces or from iron ores. 

Railway signalling. 


Pattens. 

Gas burners and regulators. 

Velocipedes. 

Machinery for forging and fin ishing || 
orse-nails, &c. 

Buttons. 


Gas burners and attachments. 

Electric accumulators. 

Manufacture of coke, and apparatus 
therefor. 

Admixture of liquids of different 
densities. 

Warming 
Tatus. 

Ratchet braces 
cation), 

Gas kilns and furnaces, and arrange- 
ments for superheating steam 
herein 

Pneumatic brake apparatus. 

Ochre pigments 

Appliances to horseshoes to prevent 
slipping. 
anufacture of safes. 

Apparatus employed in working 
wire ropes, telegraph cables, &c. 
Manufacture of wine from beet- 

root 
Transmission of 
sounds 
Electric block signals and locking 
apparatus for levers working 
semaphores and points, &c. 
Construction of stoves, lamps, &c. 


and ventilating appa- 


(Complete specifi- 


and reception 


Multiplying copies of matter printed 
by type writers, &c. 
Skates. 


Treating solutions < 
pounds of amm 
useful products th 

Apparatus for the 
ely erine 

Distilling & sublimation apparatus 
(Complete specification). 

Machinery for reducing rock, 
and other similar substance * 

Manufacture of wire net. 

Perambulators and bath-chairs. 


ontaining com- 
nia, to obtain 
refrom. 

distillation of 


Spring bed bottoms or mattresses 
Glazing greenhouses, roofs of rail- 
Way stations, &c. 
Velocipedes, &c., partly ap 
to machine shafting. 
Fireproof paint. 


Ma 
Breech] 


plicable 


hines for corking bottles 
oading arms. 


Steel yards for weighing machirz 


Steam boiler 
specificat 


np'ete 


ting fouling 


Apparatus for preven 
ofanchor chains. &c, 


Horse-teds 
Coupling apparatus for railways 


Apparatus for the manufacture of 
corrugated tubes and plates. 

Manufacture of material to form 
artificial ivory, &c. 

Apparatus for the manufacture of 
weldless corrugated tubes. 

Portable or table fountain. 


Method of pumping liquids, and 
compressed air-pumping appara- 
tus. ( Sontoes e specication). 

Electric lighting apparatus, &c. 

Lighting apparatus, &c. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
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I.—Announced January 13. 


Name. No. 


Name. Name. 








5553 


5559 


6563 


5575 
5577 


5581 


5587 


Groth (Sdéder- 


strom). 
Johnson 

(Griscom) 
Chapman & 

Harper. 
Warner 


Lk ya W ise 
(Palmer, 
Worthington 
& Rowell). 

Fase 

Clark (Meyer 
& Meyer) 

Lake 
(Rogers). 

Quick and 
Quick 

Anderson & 
Smith, 

Wilson 

Brewer 
(Dodge and 
Washburn 


No. 


1881 
4206 
4582 


4770 


4836 
4878 
4940 
5122 


5126 
5172 
5180 
5190 
6212 


539 


Name. 


Walker. 

Clark 
(Changy) 

Glazbrook 


Taylor, and 


Trench, 
itzmaurice. 


p 
Bromfield. 
Brandon 

(Nustr 
Pieper 
(Henneberg 
& Her 
sradford 
Harper 
Hadileld 
(Reddish) 
Hutchinson 


m). 


zbery 


No, 


1881 | 


5591 
5593 


5597 


5599 
5601 
5603 
5605 
5607 


609 


5611 


5613 
5615 
5617 


5619 
5621 








Name. 


‘No. 


Name. 





Roeckuer, 
Powell 
(Lescuyer). 
Lake 
(Lockwood), 
Clark 
(Schweizer) 
Smith 
Aronson 
Trossin. 
Irvine. 
Zender. 
Napier and 
Paterson, 
Edwards 
(Erkenz- 
weig) 

Mills 
(McLean) 
Cuibertson & 
Brown. 
Johnson 

(Alder), 
Mitchell 
Wirth 


(Roessler). 





1881 
5623 
5627 


Carus-Wilson, 

Haddan 
(Foster and 
Wilson), 

Power 
(Power). 

Sellon. 

Garvie. 

Kendrick. 

Smitb. 

Garau 

Millis (Orto). 

Gough 

Walker. 

Sugg 

Lane Fox 

Harrington, 

Mills (Aobdin), 

Lake 
(Maxim). 

Varley. 

Varley. 

Lake (La 
(Société La 
Reconstitu- 

tion Viticole). 


5629 


5631 
5633 
5635 
5637 
5639 
5641 
5643 
5645 
5649 
5651 
5653 
5655 
5663 
5665 
5667 
5669 


Il,—Announced January 17. 


No, 
1881 


5310 


5340 
5364 
5370 
5336 
5544 
5546 


5548 


5556 


Name. 


Carey, 
Gaskell, & 
Hurter. 

Baird. 

Sweetland, 

Parker 

Thompson 
(Gray). 

Simpsen 
Parnel) 

Groth 
(Balster). 

Groth 
(Goebel and 
Kulenkam/f) 

Clark (Lemar 
chand). 

Cross, 

Cunpingham, 
Vinkeles- 
Houssart, 
and May. 


and 





No. Name. 


1881 
5558 | Dickenson, 
Brock. 
Burley and 

Morgan 
Springfellow. 
Dickson 
Brydges 

( Wetderer). 
Imray 

( Page). 
Cregeen 
Wirth 
(Ochler) 
hnson 
( Tuyssuzian) 
Mills 

( Westcott) 
Haddan 

(Loper and 

McKeone), 
Lake 

(Dourain) 


5560 
ae 


5576 
586 


5592 J 
5594 


5606 


5608 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


No. 
1881 


susU0 
3089 
3090 
392 
3128 


ol4v0 


3134 


3148 


3159 


Name. 


Clayton and 
Richmond 
Fraser and 
Welsh. 
Schreiber. 
Craven 
Singleton, 
Lake 
(Morrell), 
Humphreys 
ana Hum- 
phreys, 
Lage 
(Renshaw 4 
Litchfield). 
Groth 
(Adam), 





No. 


1882 


189 


Name. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


No. 





Colebrook. 


PATENTS SEALED. 
I.—Sealed sini 13, 1882. 


No 
1881 
3179 
3294 
3296 


3386 


3600 
3858 


Name. 


Lowe, 
Schmoele and 
Mols, 
Alexander 
( Violette) 
Schmoele and 
Mols, 
Wilkinson. 
Wetter 
(Wheeler). 
Miniere 
Spence. 
De Pass 
(Elliott), 
Westing- 
house. 





1882 


No. Name. 
1881 
4531 | Dixon 
(Kenig, 
Lucius. and 
Briining), 
Justice 
(Bastet). 
Kitson. 
Barlow 
(Lonholdt). 
Finch 
Hatton and 
Thorpe 
Hodson 
Imray 
( Viett), 
Smith. 
Kynocb. 


4556 


4562 
4578 


4616 
4676 
4686 


4760 
4776 


II.—Sealed esas 17, 1882. 


Furness and 
Robertshaw 
Edwards 
Reynolds & 
Reynolds. 


No. 


1881 
3169 


3170 
3186 
3189 


Name, 
| Clark 

(Laing). 
Gibbs 

| Havelock, 
| Lake 


No. 


1881 
3208 
3204 
3210 
3214 


Name. 


Ruckley 

Simons. 

Stokes 

Slark (Bou- 
teilloux and 


Parker. 

Morgan- 
Brown 
(Harding). 

Donkin 


| 
1881 | 
Seaton, 5529 
Chapman 553 
Akester, 5536 
Millard 


cases of fire, &c. 
Tools for polishing rods or cylindrical 
t. surfaces. 
T King. Birmingham Hoisting machines, 55 
Clark. Oudry Bedsteads for military and other use. | 5527 


(Maxim), 
Wilson. 
Lambert. 
Burdess, 


Laing). 
Priest. 
Barnby. 
Fieldhouse, 


8219 
3223 
8227 


Nordenfelt 
Nordenfelt, | 
Bowen. | 
Graham, 


3192 
3193 
3200 


Hodgson, 3166 

Ingham 

Morley and 
Jagger. 


A ey Old Charlton 
Ker 








3167 
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No. Name. No. Name. No, Name, 
1881 1881 1881 
3255 | Genp. 3541 | Clark 4559 | Newton 
3259 | Abel (Petzold) | (Smith). 4586 Hopkinson & 
3298 | Mills 3544 | Jones Hopkinson. 
3312 | Haddan 3774 | Clark 4588 Pieper 
(Motte) (Harris). (Erben). 
3328 | Lake (Jouf- | 3926 | Sellon. 4683 Hudson. 
Sray and 3987 | Sellon. 4714. Lake 
Chevalier). | 4011 | Hunt (Hinckley). 
3374 | Crawford and (Brown). 4792 Hubble 
Lees 4202 Swan ( Gérard- 
3377 | Haddan 4433 Clark (Ras- Lescuyer). 
(Babcock) musen), 4920 | Baharie and 
3395 | Mewburn 4439 | Jameson, Adamson. 
(Bonnefoy), | 4466 | Dexter 4922 | Clark 
3399 | Bean 4526 Everitt and (Garnier). 
3508 | Farquhar Barnard, 
NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, 
February 3, 18>2. 
No. Name. No. Name. No. Name. 
1881 1881 1881 
4878 | Bedford. 3950  Morgan- 4216 | Leonard. 
3882 | Haldaneand Brown 4356 Fraser, Smith, 
Telfer ( Brooks), and Harvey 
3889 | Davies 5956 Larue 4452 jarbour 
3891 | Archer. 3957 | Sugg. (Coulter). 
3909 | Pattullo. 962 Coltman 4551 | Waring 
3915 | Edwards 4043 Lake (Fleisch-] 4675 | Boult 
(Zebrowski) mann), (Cosgrove 
3923 Lake 4052 Lake & Morrell) 
(Sandoz). (Roome) 4916 | Lang. 
3930 | Thompson 4055 | Parker and 5111 | Hargreaves. 
(Hiliman) Parker. 542% =©Rippingille. 
3933 | Booty 4124 Haddan 5441 Haddan 
$910 Reddie (De (Aron) (Chapin) 
Derschau). 4159 Morgan- 5518 Mckvoy. 
Brown 5543 Schlickeysen 
(Baynton). 
Il,—Time for entering Opposition expires Tuesday, 
February 7, 1882. 
No. Name. No. Name. No Name. 
1881 1881 | 1881 
3935 | Buckley and } 4175 | Savage. 547 Richford, 
Crossley 4262 | Verdin. 5480 Lake 
3938 | Shaw. 4478 | Harrison. (Chilton), 
3972 | Davidson. 4504 | Brockie Swan. 
43980 | Maxfield. 4567 | McCulloch, Lamont. 
3981 | Willington Holman. Kennedy, 
3986 | Turner and & Holman Akester. 
| Firman. 4756 | Pitt 5 Fair. 
3992 | Edmeston & (Hathauay)4 5587 Brewer 
Smith 4761 | Jensen ( Dodge and 
4045 | Clasper. (Deininger) Washburn). 
4056 | Erskine. 5325 | Sharp. 5615 Culbertson 
4057 | Newton 5343 | Browning — Brown 
(Société 5421 | Alley, 5665 | Varley 
| Universelle | 5436 | Accies.' 5667 | Varley. 
d Electricit4 5440 | Sewell, 1882 
| Tommasi) Hulton, & 24 Lake 
4065 | White Bethel. (Lefferts). 
4085 | Murray. 5442 | Martin. 136 Slater and 
4151 | Thompson 5467 | Campbell and Brophy. 
(Cook) Swainston 189 Colebrook. 
FINAL SPECIFICATIONS FILED. 
January 7, 1882. Nos. 2969, 2975, 2976, 2982, 2989, 2990, 2992, 
2994, 2995, 3000, 3001, 3003, 3006, 3008, 
3009, 3010, 3014, 3079, all of the year 
1881. 
" a 3018, 3019, 3020, S021, 3024, 3025, 3027, 
3028, 3030, 3032, 3050, 3304, all of the 
year 1881 
10, ” 3037. 3049, 3497, all of the ye ar 1881. 
Bi, te 3036, 3038 3039. 3040, 3042, 3044, 
3045, 3046, 3048, 3052, 3053, 3054, 3062, 
3091, 3119, all of the year 1881. 
ma. « 2781, 3051, 3055, 3056, 3057, 3063, 3064, 
3067, 3069, all of the year 1881. 
13, 506 5. 3066, 3068, 3074, 3081, 3094, 3100, 
209, 3250, all of the year 1881 


ecm IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
OF 50/. HAS BEEN PAID AND REGISTERED. 





No, Name. 
1879 
94 Imray 
(North). 
97 | Hughes 
(Burgess), 
116 | Young and 
Neilson. 
495 | Boulton. 





No Name. 
1879 
117 | Clark (Martin 
& Tessier) 
121 Summers and 
day. 
142 Cutler. 
330 Perrett. 
138 Lang. 





No. 
1879 


205 
316 
666 
175 
313 
151 
168 








Name. 





Holtum. 
Yarrow. 
Cheswright 
Bracher. 
Cannon. 
Harwood. 
Duncan and 
Wilson. 





PATENTS IN RESPECT OF WHICH THE SEVENTH 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





No, | Name. 
1875 | 
118 | Britten and 
} Barron. 
115 | Clark 
(Mulligan). 





No. Name. 

1875 | 

138 | Johnson 
(Banolas) 


147 | Hargreaves. 
218 | Perkins and 
Smellie. 








YEAR'S STAMP 
No. Name. 
1875 
139 | Nussey and 

Leachman, 
272 Potts and 
Darnell. 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 























No. | Name. No. Name, No. Name. 
1879 | 1879 1879 | 
4 3rowne 22 | Jefferies, 49 | Mewburn 
(Bellet and 25 Riddell. | (Serve). 
| D'Arros). 28 | Johnson 50 | Spear. 
5 | Fawthrop. (Bates, 57 | Glendenning. 
7 Pickering. Pendleton, 58 | Ere 
8 | Wilson & Lincoln) 62 Marsh 
| (Afiiller). 31 |jHaddan 63 | Lake 
10 Whiley. (Ault). (Fosbery>. 
14 | Gally. 41 Simon 64 Clark 
15 | Clark (Hélscher). (Toselli). 
| (Courtenay)} 44 Herts. 66 | Stean. 
16 | Lake 45 | Prescottand | 68 Blake. 
|  (Corduan). Simonds, 69 Newall, 
18 | Pullar 47 | Hannay. 71 =| Libby. 





L.—T7hrough Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 














No. Name. No. | Name. No Name, 
1875 187 1875 
ot Holland 39 Wavirh. 55 Dick 
(Myers). 50 Deacon. (Giffard). 
67 Boyman. 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 

DURING THE WEEK ENDING JANUARY 14, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 

lane, E.C., either personally, or by letter, enclosing amount of price 

and postage, and addressed to Mx. H. READER LACK. 


1880. 

4121.* Attaching and Adjusting Door Knobs, 
&c., to their Spindles: W. macvitie, Birmingham 
(2d.)—A spring tooth — in a recess in the spindle engages with 
an indentation in the hand! (October 11, 1881). 


1881 
2097. Substitute for Coffee: R. Hall, Hudders- 
field. (2d.)—Lentils, nuts, roasted linseed, wheat, liquorice, 
brown sugar, and treacle. (Protection not allowed. May 13, 1881). 


2143. Pocket Time Indicator : E. Naylor, Dudley. 
(2d.])—A compass and sun-dial combined. (Protection not allowed. 
May 17, 1881). 


2197. Economising the Fuel Consumed in Work- 
ing Steam Engines: A. Bouceville, Rouen, France. 
(2d.]—“ Substitutes the force of weight fur the power of steam. 
The apparatus cannot be understood from the description. (Pro- 
tection not allowed. May 19, 1881). 


2265. Telephone Transmitting Apparatus: 
T. Gent and H. G. Ellery. Leicester. [6/. 


J. 
5 Figs.j— 
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carbon plates ee; the corresponding contact pieces i i are carried 
in metal arms / A provided with counterweightsk. The wire con- 
ductors connecting the receivers with the case are enclosed within 
flexible tubes. (May 24, 1881). 


2327. Apparatus to Facilitate Swimming: J. 
Overton, Coventry. [6d. 9 Figs.)—A strip of textile fabric 
or india rubber, with hinged ribs of metal or whalebone are 
attached to the legs by straps, so that the fabric expands by pres- 
sure against the water, and contracts when the pressure is with- 
drawn. (May 27, 1881). 


2331* Hydraulic sot: Cc. de Montblanc 
and L. Gaulard, Paris. (2¢.)—Letters or despatches are 
ecclosed in a case and are transmitted through a pipe by a flow of 
water. (May 27, 1851). 


2335.* Seats: J.Hamlyn, Exeter. [2/.)—Intended as 
a shop counter seat and consists in making the seat to fold against 
a hinged pillar or supporting piece, (May 2 27, 1881). 


2339.* Ships’ Water-Closets: W. Fraser, Liver- 
pool. [(2d.j—Kefers to multiple water-closets and consists in 
employ ing z a trough receptacle and an automatic tumbling flusher, 
which, when filled, overbalances itself and discharges the | requisite 
flush. (May 27, 1881). 


2358." Arranging the Orchestra of Theatres, 
&c.: H. J. Murcott, London. (2¢.)—The orchestra is 
arranged below the level of the stage, the front row of musicians 
being placed on a higher platform than the rows behind them, and 
a screen is so placed that whilst the stage is visible to the 
musicians, the orchestra cannot be seen by theaudience. (May 28, 
1881). 


2375. Magneto-Electric Machines, Magnets.and 
Telephones: H. E. Newton, London. (C. A. Hussey 
and A, 8. Dodd, New York, U.S.A.) (6d. 8 Figs.]—M is a per- 
manent ring magnet enclosed in a case in which it is imbedded in 
plaster-of-paris. A is the armature composed of a number of 
plates arranged side by side, “and having alternate inward and 
outward projections.” Between the outward projections are 
spaces for coils of wire B', which are connected together, and to 
the commutator plates C (Fig. 3), passing through a collar of 
insulating material around the journal, The magnet is provided 
with poles or consequent points, and “the armature travels not 
only before the poles, but also before the whole length of the 
magnet, and through the entire tield of force; hence electric 





currents are generated throughout its entire revolution.” The 





magnet sections are magnetised by being placed in contact with 
the poles of a powerful stationary electro-magnet. The puris of 
the ring “ where north and south poles or consequent points are 
desired to be formed” are placed opposite the south and north 
poles of the said electro-magnet. A second “ electro-magnet, 
having its poles furnished with inward extensions, is arranged so 
that its poles will correspond with those of the first electro- 
magnet, and it is then repeatedly, moved over the side of magnet 
section from one portion of the periphery towards the stationary 


a age tom 


fui gy S 
dt! 














electro magnet, and from a diametrically opposite portion of the 
periphery towards the first electro-magnet.” The section is then 
reversed, and the opposite side treated in the same way. As 
shown in the specification drawings the electro-magnets are each 
wound, so that both their poles sre of the same name. By pro- 
viding such a magnet ring with polar extensions wound with wire 
- magnet will be adapted for use as part of a telephone, (May 41, 
581) 


2388. Evaporating Apparatus: W. R. Lake, 
London. (C. Lachaize and C. J éevuide, Paris). (6d, 8 Figs.} j]— 
Consists essentially in collecting the water of condensation which 
is deposited in the lower part of the hollow discs of rotary 
evaporating apparatus, and conducting it to the level of the hollow 
shaft, where it is collected in helicoidal channels, the weight of 
the liquid, combined with the rotation of the shaft, insuring the 
automatic discharge of the condensed water. instead of having to 
expel it by steam pres-ure as hitherto. (May 31, 1881). 


2412. Hee go of Ornamental Surfaces upon 
Wood, &c.: J. Cowan and O. Stuart, Liverpool. 
(6d. 15 Figs uz “die bearing the device is pressed upon or into 


the wood by a screw or hydraulic pre+s. The wood is then taken 
from the press and the projecting parts removed until it presents a 
level surface. Steam or water is subsequently applied, which 
causes the impressed pattern to rise to its original height, and so to 
produce a design in relief. (June 1, 1881), 


2421. American Organ: W. E. Evans and R, W. 
Jarrett. (4d. 2 Figs.j—RKefers to improvements in the con- 
struction of the bellows by the application of cheek pieces to the 
middle board, so as to afford space for the wind to be drawn 
through valve boxes on the top board, and to the use of a stop 
action to open or close the expression pallet. (June 1, 1881). 


2442. Taps or Valves for Regulating and Con- 
trolling the Supply of Water, &c.. J.L. Corbett 
and W.Lochhead, Glasgow. (5d. 5 Figs.j—Is for deliver- 
ing a given quantity of water to water-closets, &c., and consists 
essentially in the application of a piston traversing a cylinder 
through which the water passes ; the piston closes against a seat 
to cut off the supply, by means of the water pressure acting behind, 
when the requisite quantity of water has passed, (June 3, 1881). 


2444. Middlings Purifiers, &c.: W. H. Dickey, 
London: (G. 7. Smith, of Jackson, U.S.A.) [8d. 4 Figsj— 
Relates chiefly to a means of regulating the feed, and to the 
method of tightening the silk coverings on the sieves. The hopper 
has a hinged shelf to which rods are attached, which rods engage 
with levers, and a rotating shaft by which means a feed gate is 
open or closed according to the pressure or weight of the material 
received in the hopper, springs or weights being applied to the feed 
gate to cause the gate to be closed upwards when discharged of its 
load, For tightening the silk fillets of wood are attached to the 
sieve frame by screws, so that their position can be adjusted, and 
the necessary tension imparted to the silk. (June 3, 1881). 


2452. Machinery for Mechanically Operating 
Fans: E. J.C. Fear, Bristol. [6d 6 Figs.]- The appa- 
ratus is for operating fans or punkahs, and consists in an arrange- 
ment of clockwork by which the necessary motion is obtained, 
(June 3, 1881). 


2459. Manufacture of Axle Pulleys: F. Serene. 
West Bromwich, Staffordshire. [4¢. 1 FiyjJ—i\he 
invention consists in first casting the pulley with short trunnions, 
and after it has been turned placing it in a specially pre; ared 
mould and casting the frame upon it; the pulley being first coated 
with sand, so that when the casting is made, it will be free to turn 
in the frame. (June 4, 1831). 


2461. Apparatus for Performing Finger Exer- 
cises for Musical Purposes: F. H. F. Engel, Ham- 
burg. (/. Moller, Hamburg) [6d 3 Figs)—The apparatus has a 
rest for supporting the palm of the hand, an adjustable crossbar to 
touch the knuckles, and rings through which the fingers are placed. 
The machine is operated by the other free hand or by an assistant, 
the object being to loosen and strengthen the muscles, and impart 
the necessary elasticity to the fingers for pianoforte playing. 
(June 4, 1831), 


2463. Disintesrating or pusvertins Machines: 
Cc. E. Hall, Sheffield. (su. —The invention con- 
tists 1) in combi ing with th e codieian disintegrating beaters a 
surrounding slowly revolving cage and a toothed pinion or wheel 
for preventing the material from clogging the machine; (2) a 
feeding chain band, the links of which admit of the attachment of 
scrapers or buckets ; and (3) a separator composed of rotating 
electro-magnets working in connexion with commutators, The 
magnets are magnetised during the greater part of their revolu- 
tion, during which time they pass through the material, and collect 
the particles of iron: they are then de-magnetised, when they 
deliver the collected iron toareceiver. ‘The illustration shows the 
application of the first part of the invention; C are the disin- 
tegrator beaters, and H the slowly revolving cage, which has, say, 
eighty-five bars /, with here and there a tooth J for cleaning the 
teeth of the pinion I. The pinion has an equal number of teeth, 
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Vessels: H. y Bonneville. 1 Paris. 
(2¢.) Blocks having faces inclined to about 45 deg. and blades 
running in slots are moved up and down alternately, the incline of 
the surfaces causing the propulsion of the vessel, (June 9, 1881) 


2509. Roses of Watering Cans, &c.: J. Ludlow, 
Birmingham. [(d. 12 figs.|—The roses are mae with loose 
lids so that they may be readily cleared, (June 9, 1881). 


2511. Horse Rakes: J. Huxtable, Brayford, 
Devonshire. (8d. 23 Figs.)}—The teeth are arranwed so that 
they may be adjusted to any pitch by means of crosspieces or lazy 
, and are keptin position bya slotted guide. The rake can 
be ra sed both sides at once by means of pivotted stands hung on 
studs or joints, These features and the combination of the various 
parts of the machine form the essential part of the invention. 
(June 9, 1881). 


2515. Taps and Valves: A. Pullan and J. R. 
Meithe, London. [ls. 2d 114 Figs.}—This invention relates to 
a great number of improvements in various taps and valves which 
are described in over twenty pages of letter-press, and forms the 
subject of numerous claims for novelty, but it would be obviously 
impossible to fully describe them within the limits of an abstract. 
Former patents 862, 1860, and 4123, 1876, are referred to. (June 9, 
1881) 

2516. Jacquard Machine for Producing Orna- 
mentation in rosiery, &c.: J. Brentnall, Mans- 
fieid. Nottingham. (6d 2 Figs.J—A iframe with points 
working between comb bars is attached to an ordinary hosiery 





anid lves yn engage between the bars of the cage and 
Ju 
s 


prev » 4, 1831). 

2469 spenatteats Sewing Machines: C. Pieper, 
Berlin. (£. Briincker, Co ogne).—(6d 18 Figs.) Cousi-ts (1) in 
placing the lower spool in a round shuttle to which continuous 
rot«tive motion is imparted, whilst the spool does not revolve, 
and ©2) in a tension device for the upper thread, through a loop of 
which the lower thread sp ol pa-ses. (June 7, 1881). 


2472. Apparatus for Indicating the Arrivaland 
D~- parture ot Employees: W. M. Llewellin, Bristol. 


8 it rev 





og. ing 





{6d 10 Figs.)—Has reference to improvements on Pateut of J. | mac hine, and a movable bolt has a pin on which is coile da sprivg 
A ome. 4 of 1855. The imvention consists essential/y (1) in | To the back of the pin is fitted a perforated cylinder over which 
i circular box in which the workmen's tallies | the Jacquard cards are worked in the ordinary manner. The 


action is as follows 








« 1 able ; (2) in waking a number of slits to eive The frame being set in motion, the cards 
the tallies to prevent delay; an | (3) in an arrangement wr cl ckiny | travelling over the cylinder press (according to the pattern 
the arrival and departure of the foreman The whole being | required) the pin bolt, and point out, and the pattern required is 
operated by clockwork. (June 7, 1881). produced in the ordinary mode, The springs on the pins brit g 


(June 9, 


W. F. A. Beyerinck 


the points back to their normal position 


2518.* Centrifugal Pumps: 


2475. Fastener for Driving Belts and Bands: -. 1881). 
Reddaway, Pendleton, Lancashire (24.])- A metallic 





sadule-shaped frame composed of three cross bars, and setenned and m. G. C. Stuart, Amsterdam. (2¢.)—The revolving 
by end bars; the beit ends are lapp sd and gripped by the frame. | part is made with inlet ey+s at both sides, and with curved shells 
(Void, patent aving neglected to file a final specification, June 7, | 80 that a screwing action is combined with the ordinary centrifugal 
1831) uction. (July 9, 1881). 

2483. Self-Acting Feeding Apparatus for Thrash- 2519. Packages for Carrying or Shipping Paint. 
ing Machines: A. C. menderson, Loudon. (/. 4. )./Lard, &c.: Gray. Liverpool. [(id.)—The body of 

inelle, of Chdteau Thierry, France). (6d. 14 Figs }—The follow- | the tin is made as described in former Pa-ent 1650 of 1880. The 
ing are tue chief features of novelty of this invention: (1) a series | present invention essential y consists (1) in forming the lid ofa 


plate turned over and curved round the wire bead or rim of the 
ean, so as to hold tight without soldering; (2) in the apparatus 
for closing the lid: (3) inthe machine having a turning tool to 


nt rotary tooth dises for taking and divicing the sheaf 
it on to a flap cr apron; (2) a rake for measuring the 
teeth; (3) arake for spreading 


of intermitt 
and throwing 











quantity of straw taken by the cise 

the straw; 4) a bar for raising or lowering the rake teeth; and | turn down the projecting edge of the lid ; and (4) in grappling the 
(5) a rake with an elliptic motion for pushing forward the straw | tins together for suipmert, consisting in ben jing over the handles 
up to the beater of the machine. June 8, 1881). } so as to hold them tight and prevent all lateral or vertical play 


June 9, 1881) 


2521. Machinery for Manufacturing Boots and 
Shoes: J. Keats, Bagnal Staffordshire. [10¢. 19 Figs.) 
— Relates to mechanism for operating the cutting and burn shing 


Neutralisation of Currents in Telegraph 
RY P. Thompson, London. 

) Ihe induced currents in the 
a resistance to the re 


2484. 
and Telephone Lines; 
(f. van Rysselberche, Brusse/s) 
lines are practically neutr alised * y giving 












ception coil enormously greater than the line resistance, instead of | tools for finishing the soles and heels, also in the means of securing 
the two being equalised as is now the pract (June 8, 1881 the heel by nails driven from within the boot in curved or inclined 
lines ne 9, 158 
2487. Mowing or Reaping Machines: a | Coma. 

Ca: les, Toulouse, France. (iid. 4 figs.)—The cere als | 2522 Manufacture of Chains: J. Imray, London. 
are tut by a rotary sickle . se which passes ove r the fir E ry. Cherbourg. France). [4d. 158 Figs.)— Instead of forming 

machine, T ruction of this lixc, auc he links separately by welding. bars of iron are rolled to a cruci 
the arrangement for adjusting the dise, rm section and the superfluous metal removed by punching; the 
roller, and a contrivance for suddenly u t links are then opened out and rounded in their section, June 9, 
animal, form the features of novelty claimed for this invent 1881) 

(June 8, 1881), 2528. Manufacture of Gas: J. Cixon, Richmond, 


| Australia. [ls. 


[ 22 Figs.}—Con-ists in the production of ilu 
| minating gas by the 


W. Launhrin, Polperro, - 
» decon p osition or dissolution of the constituents 


2489. Fishing Nets, &c. 












Cornwall. [(¢. 5 ¢igs)}—A net of the sieve type is employed 
and is capatle h ing closed at the bottom by means of a rope | of certain metals or alloys, earths or earthy bases. acide, carbon 
passing through thimbles on the net. (June 8, 1581). | Se.; ¢ specially the salts of alkalies and alkaline earths; the disso- | 
ution of the substances being caused by heat in closed retorts 
2490, Removing Stiff or Coarse Hairs from | Tie construction and arrangement of the retorts and retort 
w Lake, London. D. Mueller supplier cisterns also form features of the invention. (June 10, | 


a, &c.: 








































































td. —The skin is passed over a k 1881). 
nozzle moves towards the 
' snife edze, and delivers a blast 2530. Machinery for Drilling, Soring. or Cut 
1e ol. and to leave the bair stand ting Rock, &c.: F. Wynne, Minera, Denbigh- 
we n ek se and gr p » projec | shire 6d. 4 Figs.)\—Consists iu employing a double-acting 
th } r 3 when the j $s are sutom without any separate distributing valve. The cylinder is 
rd ju r seenn ed over a fixed piston, and forms the hammer for strikiog the 
low. the force of which depends on the pressure of the motive 
2491. Manufacture of Tin Plate, 0. : : WwW. Eimere, fluid and the weight of the cylinder. The drill is rotated by « handle 
Lon ion. 6d. 6 Figs.}—Con ists (1) in tt loyment n | fixed on the top end of the piston rod, the uther end forming the 
it , tin anodes, and an electric current in « bi cotton wlth a} lrill stock. (June 10, 1881). 
te holder or dipping frame. (2) Atank and holding or 
dipping frame. (3) A butterf y holder. and rods for holding the | 2532. Electsie Cabies: G Gouraud, London. 
tin plates in the frame. (4) The apparatus for fini« hing the pla tes, | (P. 8 a and C 7. Johnson, New York, U. 9.4). (64.6 Figs.) 
consist'ng of scratch brushes, and a burnishing bar traversing —The conductors are srrenge i site by site te rm a flat cable 
acr ssa bed. (June8, 1881) } and imbedded in soft metal such as lead. Sw cis ane ans their 
| ind action is mainly expended on the sheathing, and to 
2498. Motor Engines for Utilising the Force of 
Heated Air or Gas: W. R. Lake, London (4# Ars 
berge Vienna, and A. Obilasser "Tries ste) 6a 7 Figs.j— This 
i ncon-ists mainly in the ngement of tubular air recep- 
at L€ h of which isa lacir 3 btfor alternately i 
the air fr t ld to the n end of the tuhe, one- ’ 
€ re ler ‘ hich is he "ts wane beans t yr by ; 
ec B! and the ot r half is cooled by cold water en - 
the reservoirC, The engine cylin ler D is enclosed withir - 
further prevent iced currents the conductors are crossed at 
each nt or ¢ r,as shown in Fig. 3,80 that eactl n turn 
supies every e of the six available positi ns. The metalcover 
may be flat , or — las in Fi Fig. 2 illustrates the method 
manufacture. (/une 10, 1831). 
2533. reas for Manufacture of Leather: 
J. hall, Leeds. (8. 11 Figs.j—Is for rolling * butts” in their 
soft state, and eo: sists in raising the roller or lowering the table 
by cams leveza, 80 that the roller may readily mount upon the 
| | butt. The iwwenfon also refers to a whiting or fluffing machine, 
| . which consists of a rotating drum covered with emery or other 
rough substaace, also of a roughened roller and a rotating yo 
in feeding in and levelling the leather, and also 


which assists 
insing it as itis br ught back again after being operated upon 
roughened roller. (June 10, 1831 


2534. Manufacture of Section Knives and Razors 
for Microscopic Purposes, &c.: T. Heiffor, Shef- 























field [6¢. 7 Figs.j)—Consists of forming the razor edge by a 
a rese ted t tubes a a! by fod pe at , the ,- liow central grindstone “ glazier” or * lap,’ which is fixed toa 
differ i 16 pres of the compre d air caused by > by pitchasacement. (June 10, 1881) 
alte tel ng and cooling beir utili-ed tc erate the pistor 
aetaeee eee as Se ee perate th . 283? Chimney Top or Cow! Ventilator: M. Del- 
and revoive the tilywheel. The displacers 6a perated to om d fro rd, Plumstead. Kent. (67. 3 ae eout te o 

y 8 itable mechan sm connected with the engine he . ~~ ae 
by ; rise repse bongs twe emuspher ae tints be i | vandla al pipe with its upper end encl sll wae n a perforated box, 

capstone 29 poi noel I egg oregano i ia flange and plate soarranged that the upward and downward 
at that pe ssure by a pump driven by the enzine. (June 8, 1881 | currents ae directed. (June 10, 1881) 

2504. Gas Motorsand Producers: C. W. siemens 2540. Crushing Machinery: C.E. Hall, Sheffield 
Lenéon. — Ph pp yy rh - = fst coo acaeng — ae | {8 2+ Figs.) Consists substanti ally in introducing elastic con- 
con . vi -y gine at es endinanie auch <i Ibe ill a. 5 a i|2 ng rois between the driving gear and the shing and 
stoma air Pos : sok -*. ton co NG 6 fe er sai reducing jaws or surfaces, In some cases steel springs are employed, 
asemerenaghagetesgesiion 6 issue of ENGINEBRIN mes in others the connecting rod is composed of a cylinder and piston 

2505.* Apparatus for Propelling and Steering | enclosing air as a cushion, (June 10, 1881) 





(L. Planus, Paris), | 


j with them the means of throwing up earthworks. 


2541. New Spade Rifle: J. F. Fuller, Dublin. 
(4d. 3 Figs.]|—A spade or trowel is fitted into a receptacle formed 
in the stock of the rifle, the object being to enable soldiers to carry 
(June 11, 
1881.) 


2544. Applying Zinc for Preventing Corrosion 
in steam Boilers: J. B. Hannay, Glasgow. ee 
3 Figs.)—The zine is applied in blocks, preferably of spherical 
form. to each of which is attached one end of a wire. the other end 
being fixed to the shell of the boiler. The zinc balls are suspended 
by iron straps or crosspieces. It is stated that zinc thus applied 
produces an efficient anti-corrosive action without waste of zinc. 
(June 11, 1881). 


2550. Type-Writing Machines; A.D. Furz 
Rome. (La Société Clavigraphique Maggi et Cie, Rome). rod. 
80 Figs.)—Relates mainly to a method of arranging the letters in a 
series of groups, and also to the construction of sectors on which 
are eng:aved the letters, and to an arrangement for effecting the 
pressure of the paper ribbon against the sectors. (June 11, 1881). 


2551. Straps or Bands tor Saddle Girths, &c.: 
H. Studdy, waddeton Court, Devon. [6d 3 Figs.)— 
Consisis essentially in providing a roller, over which the strap 
passes, and js then led to the buckle. (June ll, 1881) 


2552. Machines for the Manufacture of Wood 
Pulp: F. Wirth, Frankfort. (Society for the Manufacture of 
Wood Pulp, Greilenyen, Switzer.and). (6d. 2 Figs.|\—The wood is 
ground on the flat side of a grindstone, by which means the wood 
being reduced in the direction of its length long fibre is produced. 
The wood is pressed against the revolving stone by springs or 
bydraulic pressure. (June 11, 1881). 


2553. Machinery for the Manufacture of Felt 
Hats, &c.; W.R. Lake, London. (C. /. Marin, Barcelona, 
Spain). (6d. 5 Figs.)—The machine is for hardening or felt ng 
hat bodies, and the invention consists principally in the use of two 
endless aprons of flannel between which the hat bodies pass to be 
treated. ihe aprons are heated and moistened by steam, and 
have a rotary travel ing motion in one direction, and a to-and-fro 
motion in the other, by which means the fibres are penetrated and 
the hardening or felting effected. (June 11, 1881). 


2554.* Apparatus for Receiving and ww a 4 
ting Audible Signals by meeetsteny: 4 F. 
George, London, (2¢.)—The diaphragm of the co A, : 
surrounced by an annular coil traversed by @ constant current 
from a local battery. Atthe centre of the disc are one or more 
electro-magnets titted with coils in connexion with the line wire. 
Ihe microphone t:ansmitter is vibrated by a tube of wood with a 
moutbpiece inserted in one of its closed ends. (June 13, 1881) 


2555. Water Taps or Valves: A. Harvey, Glas- 
gow. [6d 15 Figs) -Itbe supply ar d passage of the water is 
controlled by a vulcanised rubber ball fitting on a valve seat, and 
opened or clused by the action of a moving spindle, the end of 
which raises the bail or allows it to fall in its place as required 
(June 13, 1881) 


2556 Combing Machines: J. Carroll, Brad- 
ford, Yorkshire. [4¢ 3 Figs.)—Instead of the ordinary 
stationary knife, a circular rotating knife is used which, it is 
stated, assists the wool forward, and preserves it in its proper 
course and prepares it to be dabbed into the combs op the circle 
more evenly by the brush. (June 13, 1881) 


2559.* Machinery for Drilling, Boring, or Cut- 
ting Rock, &c.: G. Wynne, Minera, Denbigh- 
2d. }—The compressed air Or steam is alternately ad- 
) opposite ends of the cylinder of the drilling machine 
(June 


mitted inti 
through ports in the piston instead of the ordinary manner 
13, 1881). 

2562* Apparatus for Extinguishing Fires. &c.: 
J. Braddock, Ashton, Lancashire. (2¢)—A hollow 
ehaumber from which project tubular perforated arms is caused 
to revolve by the pressure of the water, and throw a constant 
} spray or shower on the burning articles beneath it. (June 13, 
1581) 

2563. 
[6éd. 10 Figs.) 


} 


Electric Lamps: G. G. Andre, Dorking 
Fig. 1 is an end elevation; Fig. 2isa sectional 
side elevation; Figs. 3 and 4 are cross sections, The upper 
carbon is hung from an ison rod B, which is held up by 
mayneto-frictional contact with pole pieces of a magnet sus- 
pended from a pair of electro-magnets DD, so long as the arc 
is maintained within the determined limit of length. The greater 
part of the entering current is passed through the magnet D, 
which is attached to the plate E. A branch !', from the main wire 
I connects to a smalier electro-magnet K, having two coils wound 
in opposite directions; the pole pieces C' are carried out to the 
iron rod B, and sre shaped to embrace it. “A third electro- 
magnet R having similar pole pieces Ct C3, is arranged on the 
other side of the rod B, and is wound with a coil connected to one 
of the coils of the electro-magn:t K, and forming a second branch 
from the main wire I, and so that the resistance of this coil 
and the coil on the magnet KR are together equal to that of the 
other coil on the electro-magnet K ; the exit end of the wire 
nnected to a bracket M, which is insulated from the plate 
and extends over an armature N, which may form electrical 
connexion with ‘t. The plate G carries a fourth electro-magnet O, 
the coils of which are wound with wire of very high resistance and 
a a shunt circuit pastthe arc. The weight of the magnet R, or 

uther of its core. is supported by a light spring, and its upper 


is cx 


G 





pe e piece is in close proximity to a peg or stop under the plate 
Che action is as follows: ** When the carbons are together 
and the current turned on, the magnets D, K, and O become 


the main current passing through D and K ; the pole 
pieces C will then adhere to the rod E and the electro-magnet D 
will draw up the electro-magnet K ; the arc will thus be established. 
When the are becomes in the least lengthened the magnet O 
closes the circuit through that coil of the magnet K, which is con- 
nected to the bracket M and through the coii of the magnet RK by 
means of the armature N, and thus neutralises the adhesive 
action of the pole pieces C. and excites the pole pices of the 
magnet R, the spring of which will be slizht!y compressed by the 
superior weight of the rod Band carbon A and will drop on to 
the peg whereby the current through the magnet O is decreased, 
and the circuit through one of the coils of the magnet K and 
through the magnet R broken. ‘1he magnet K will then resume 
its action, and the pole pieces C adhere to the rod B.” In 
a modification the electro-magnet R is omitted, and the tube 
P on the top of the lamp is surrounded by a cylinder, con- 
taining glycerine, and having an annular weight or easily fittng 
piston with two holes covered with a valve ring. The rod 
3 is counterbalanced by chains and a weight. According to 
another arrangement, where a lower carbon is fed upwards, and 
whi his also applicable to incandescent lamps having such a 
carbon rod, the lower carbon is clamped to an iron cylinder fitted 
witha long loosely fitting float piston supported in a cylinder of mer- 
cury. In such case the magnet K has its coils wound in ojpos'te 
directions, he inner being arranged to form a branch from the 
Main conductor, and the outer coils, of bigh resistance, toform a 
shunt past thearc. Another pair of electro-magn: ts with coils of 
smaller resistance, and corresponding with the magnets D in the 
illustrations, are arranged underneath the first-named magnets, 


excited, 





and have their wire coils connected, one to the positive terminal 
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nai 
and the other in e’ectrical connexion with the carbon supporting 
rion rod. These electro-m»gnets serve thy purpose of separating 
the carb ns when first started by drawing down the first named, 
or feed magnets, a8 in the previous arrangements. The action is 
as follows: As the arc lengthens the pole pieces of the magnet K 
are demagn tised so far as to allow the rod to slide past them, 
impelled by the floxt. When the are is adjusted the rod is again 
held. Instead of the branch and shunt connex'ons it is po-sible 
to use the Wheatstone bridve arrangements above described for 
the purpose of exc'ting the feed magnets, The whole of the 
framing of the lamp may consist of a tube, the upper end of the 





carbon only extending above it, and having a protecting casing 
around the magnet In all the preceding cases the negative 
carbon is supposed to be fixed. Where a weight and endless cord 
are employed for feeding a carbon in an incandescent or arc lamp, 
as in Patent 2252 of 1880, the retarding action of a piston and liquid 
is employ d, and for this purpose the lower pulley over which the 
encless ba: d passes is provided with a crank pin for working a 
perforated piston in a »mall cylinder of liquid. This pulley is also 
provided with a dise wheel of iron to which a brake is applied by 
mag etic friction, regulated. as above described, according to the 
lengthof the arc. (June 13, 1881). 


2564. Locomotive Engines for Tramwzys, 
Railways, &c.: J R. Wigham, Dublin. [ltd 7 / igs} 
—The invention consi-ts in the wethods of imparting the ne. es 
sary rotary motion to the diving wheels of the locomotives. in 
one case vuriable speed pulleys, such as patented by B. and A. 
Blackburn, 2441 of 1879, are used. In another case a counter- 
shaft. driven by a chain belt or gearing, communicates the motion 
by friction clutches, (June 13, 1881 


2567. “pparatus for Regulating the Speed of 
Marine Engines: E. P. Alexander, London. ((. / 
A. Zievler. Paris. (6d. 1 Fig }—Relates to a marine govérnor 
which is operated by the pitching of the vessel, The essential 
feature of novelty of this invention consists in employing two 
columns of water, one var:ing with the level of the water 
atthe stern of the ship, and the other being of a fixed height 
and acting in the reverse directi n to the other. The appa- 
ratus is completely shown in the illustration. Z is a receiver in 
which are two c mpartments x y. which are in communication 
through pipe 4, in which there is a three-way cock. The compart- 


nary slot pick, the picking stick being however outside tae shuttle 
box and taking into a slot on th: picker,which projects beyond the 
spindle, The motion of the stick is derives from a rocking shaft, 
to which it is connected by a hinge joint. In the second arrange- 
ment an ordinary picking arm is pivotted toa rocking shaft placed 
horizontally in the u.per framing near the centre of motion of the 
slay. (June 14, 1881), 


2572. Electric Lamps: H. E. Newton. London. 
(C, A. Hussey and A, M. Dodd, New York). (6d 7 Figs.)~ Figs. 1 
and 2 represent a translucent glube with prolonged ends, through 
which extend holders B B' for carbons C, one of which can be 
heated to incandescence at a time. The holders Bare all con- 
nected to the metal band D, and the ho'ders B! to insulated plates 
E on & commutator, the upper one of which, for the time being, 
is in contact with spring G, which forms one of the lamp terminals. 
The current enters the lamp at D, traverses one carbon and 
| leaves at E. When that carbon breaks or becomes inefficient, the 

lamp can be partially rotated around its longitudinal axis, and a 
second carbon be brought into circuit. The invention included an 


Fig.1. 























electro-magnetic appliance for effecting the rotation automatically 
on the failure of the current. The currentcan be regulared by 
resistance coils upon a spool O actuated by the handle Q. Outside 
the coils are meta! bars R, R,' R2, &c. (Fig. 3), which are connected 
at short di-tances apart tothe flanges of the »pcol O, and are 
thereby insulated from e«ch other. ‘hey are severally coupled to 
the wires of the respective oils. One wire of the circuit connects 
to a loose sleeve O', on a metallic stem O2, extending from the 
spool, so that the wire will not be turned when the spool turns 
The bar R is in electrical communication with the stem O02, The 
leading wire goes to the fixed cont»ct spring T, which bears on the 
bars R', R*, &c.. when the spool is rotated. When T rests ou R 
the ceils are out of circuit, when it rests on R' the first coil is in 
circuitand soon. (June 13, 1881) 


2574. Kneading. Dividing. and Moulding Dough 
for Bread-Making: B J.B. Mills. Loudon, (Z. 2. 
von Skoda, Pilsen. austria.) (6d. 11 Figs.|—The kneading is per- 
formed by a reciprocating plate with adjustable slots working in 
a dough trongh, The dough is divided by a scissor like movement 
of two plates, The loaves are formed by the operation of the com- 
bined kneading and cutting devices together with a presser plate, 
(June 14. 1881) 


2576," Expanding and Contracting Firegrates: 
W. J. Hopkins. worcester. (2d )—Ine side bars a'e made 
capable of siiding backwards or forwards, according to the size of 
the tire required. (June 14, 183), 


2579. Moulds for Forming Articles of Plastic 
Materials: A. M.Clark. London. (//. D. Atwood and W. 
Driscol/, Taunton, Mass.. U.S.A.) [6d, 5 Figs.j)—¥or making 
crucibles, pottery ware, &c.. the moulds are formed with a skeleton 
frame enclosing a cloth lining, and a porous backing which 
sustains the lining against the pressure during the operation of 
moulding. «June 14, 1881), 

2580. Producing Alumina, &c.: J. Webster, 
Solihall, Warwickshire. (4d) Consists in extracting the 
chief portion of the sulphur and ferric sulphate, and recovering the 
hydrocbloric acid from the compound while in a heated state by 





| 
| 


} 








ment zx is connected by a pipe a with one end of a cylinder, and 
the compsrtment y is connected by pipe 6 to the other end of the 
eylinder ; it also communicates through pipe / with the sea. When 
the two compartm: nts are put into communication by means of | 
thecock, the water fils the pipes and cylinder, the valves are then | 
closed, and the com: artment « put into communication with 
the atmospbere. Whie tie ves-el preserves i's normal immer- 
sion the pressure on the piston p at the end a of the e linder will 
be suffcient t» compress tue spring, and maiutain the va.ve of the 
st am cylinder in its open pos.tion, But when the vessel pitches, 
and the propeller Jeaves. the water the pressure diminishes, and 
the spring closes the valve. (June 13, 1881). 


2568. Apparatus for Regulating Patterns of 
Work in Braiding Machines, &c.; F. E. A. Busche, 
Westphalia, Germany. (tid. 6 Figs.)—Consisis in appiying 
a Jacquard apparatus, and in parting a differential motion by means 
of a cam to a slide, and lifting bars, by which the slide is caused 
tosuddenly descend and make a pauseas required, so that the 
pattern of the braid cap be regulated and governed. (June 15, 1831). 


2570.* Apparatus for Distributing and Measur- 
ing Water for Gas Scrubbers, &c.: J. Dempsie , 
Eliand, Yorkshire. (2¢ )—Consisis in the use of « seif-acting 
t ppler, which, when tuil, discharges its contents into a receiver. 
(June 14, 881). 


2571. Locms: J. Pickering, Batley. [6d 3 Figs-—(G. 
" 


Pickering). This is a picking motion for looms with sls ntred 








| one end the head of the steelyard which works upon knife edges. 





bove loom, The first arrangement shown much resembles an ordi- 


means of jets of swam andair combined. (June 14, 1581). 
2583." Steelyards: H.J.Haddan. (Ff. Subra, Algiers)" 


(2¢.]—A rectangular bevelled arm carries a sliding weight, and at 


An indicating needle and means for carrying the object to be 
weighed are also provided. (June 14, 1881). 


2584,.* Coverings for Rollers used in Spinning 
Machinery: H. J. Haddan, London. (J. B. Provost, 
Brionne, France). (2d.)—Doubie or triple layers of wool, silk. or 
bemp impregnated with gum varnish are used instead of india- 
rubber, (June 14, 1881). 


2588* Locks, &c.: 1, J. Glerum, Christianssund, 
Norway. (2¢)-—A revolving disc and a projecting rim are 
arranged in paclocks, &c., so that when the key is inserted the 
dise is tarned. and pegs upou it working in slots operate the bolt. 
(June 14, 1881) 


2589. Desulphuration of Liquids and Gases: F. 
Lux, Ludwigshafen-on-Rhine, Germany. (4¢/.|—The 
use of proioxide or sesquioxide of iron, or oxiduiated iron, or of 
protoxide of manganese, or sesquioxide of manganese, or of their 
bydrates, all of them combined w th alkalies or their carbonates, 
forms the novelty claimed for this invention. (Jane 14, 1881). 


2591* Velocipedes: W. Harrison, Manchester. 
2d.]-. Relates (1) to bail or roller bearings. (2) To means for 
enabling the river to raise or lower the handle bar. (3) Improve- 
ments in steering. (4) Awhistle oralarm (5) Means of securing 
the rubber tyres. (6) To the spring for the seat. These various 
features cannvt be clearly de cribed without drawings, which have 
not been filed. (June 14, 188]). 


2594.* Purners and Chimneys for Oil Lamps: 
G. O. Lauckner, London. (V.8 Wer. Bremen, Germany). 
(2d.J—Is to enabie the burner to be lighted without removing the 
chimney; this is done by cutting a portion of the chimney away, 
and fitting it with a slide or cover. (June 15,1881). 


2596.* Lamps for Mineral Oils, &c.: R. H. Bran- 
don, Paris. (L. S:pulchre, Liége, Beigium). [(2d.—The wick is 


tained in a box, which is protected from the pieces of burnt wick 
and other impurities. A disc is used for distributing the air. 
(June 15, 1881), 


2598. Fire Lighters &c.: 8S. Rigby, Blackpool, 
Lancashire. (24.;—Wood charred or partly carbonised is 
saturated with fatty or resinous matter. (Juve 15, 1881). 


2599.* Binding and Making Covers for Books, 
&c., of Metal with Flexible or Textile Joints: 
H. Rees, Lambeth. Surrey. (2¢.)j)—The covers are made 
of thin sheets of metal, preferably tin plates. and are printed with 
the required derigns. Ihe plates are indented at the back edge, 
aud combined with cloth to enable them to be readily turned back. 
(June 15, 1881). 


2600. Apparatus for Washing or Cleaning 
Potatoes, «c.: J. hoardman, Rainford. Lancashire. 
(6d. 4 Figs.j—A churn or cone-shaped vessel is placed in a 
trough of water, through which tne potatoes are passed by means 
of vanes in the form of an archimedean screw, June 15, 1881). 


2601. Leggings and Gaiters: I. Frakenburg, 
Salford. [4¢. 2 Figs.) Consists in making such articles 
reversible. each side being made of different material. Double- 
headed studs are employed, ro as to form an efficient fastening 
whichever side is worn outward, (June 15, 1881). 


26°3. Washing Wool, &c.: J. Clough, Keighley, 
Yorks. (64. 5 Figs.J—Relates t. the use of a series of recipro- 
cating bars, having spikes secured thereto for carrying or propel- 
li g the fibre to be washed in « longitudinal direction through the 
wasting trough. (June 15, 1881). 


2605. Sunlights: W. T. Sugg, Westminster. (6d. 
2 Figs }—The object i- to prevent the heating of the gas supply 
pipe, by which, owing to the consequent heating of the gus it 
de,osits its carbon and becomes deteriorated in illumivative 
power. According to thix invention the supply pipe of “ sun- 
lights" is placed outside a ventilating tube. (June 15, 1851). 


2606.* Electric Accumulators: A. Muirhead, 
Westminster. (2d.)—The battery is termed of thin sheets of 
metal separated by a permeable material. and arranged like a 
condenser, The sheets are coated with sesquivxide aud red oxide 
of lead, or with red oxide of lead and red oxide of manganese, or 
alternately with a mixture of red oxide of lead and peroxide of 
manganese and red oxide of lead only; or there is interposed 
between the sheets acetate or nitrate of lead. (June 15, 1881). 


2607.* Electric Bells, &c.: W. P. Granville, 
London, (2d }-- The usual separate armature is dispensed with 
and the magnet is constructed in such manner that one of its poles 
moves to and from the other, the movable part operating the 
hammer that strikes the bell. (June 15, 1881). 


2608.* Machines for Capsuling Bottles, &c.: F. 
Wirth. Frankfort. (Wiesbudener, Staniol-uni-Meta//kapsel- 
Patrik, Wiesbaden, Germany. [(2d.j—Thbe capsule is attached by 
means of four semicircular cast-iron jaws, to which are fixed 
pieces of india rubber pl«ced at an angie of about 45 deg. ‘ihe 
jaws are caused to close and rotate by a lever, and the india- 
rubber pads press the capsule close to the object. (June 15, 1881). 


2609.* Lace-up Foots: G.A. M. d’Haisne, Paris. 
[24 }—Relates to providing boots with a special tongue piece and 
clip or fastener for the laces. (June 15, 1831). 


2610. Machinery for Securing the Tops and 
Bottoms of Cylindrical Metal Boxes or Cans: 
W. Downie, Wood Green, Middlesex, and W. F. 
Lotz. London. (6d. 2 Figs.J)—ihbe tiu box or can is placed 
in position between two discs and milling wheels, and rollers are 
successively brouzht i: to operation upon the flanges of the body. 
The top is previously flanged ana placed in position, and the action 
of the milling wheeis and roliers effects a foidimg or clinching 
process. (June 15, 1881), 


2612. Electric Lamps, &c.: W. Crookes, Lon- 
don. (4d.)—Ueiluiar tissue or cellulose. such as paper, linen, or 
cotton thread is purified from silica by bydroflucric acid and 
treated with a solution of cupro-ammonia. By this means the 
structure of the cellulose is wholly or partially destroyed, and, 
after evaporation of the ammonia and extraction of the copper. it 
is obtained in a dense form, The air may be expelled from 
the fibre by a previous soaking in strong ammonia. The 
copper can be extracted by dilute acid or by the pas-age of a 
strong current through the carbonised filament. Another way is 
to entirely dissolve a loose form of cellulese, such as cotton wool 
or Swedish blotting paper, and then by evaporation to produce a 
thin film upon the bottom of the dish, Partially dissolved threads 
may also be steeped or dipped in a thick solution of celluluse to 
fill up their pores. Itis not necessary to extract the co, per from 
the filament at its junction with the clamps, as its pre-euce there 
is advantageous, These junctious may be coated with a thick 
solution of cellulose. When convenient the filaments are stamped 
out of sheets and twisted into the desired shape while still damp. 
They are carbonised in any ordinary manner, In case the fila- 
ment after carbonisation does not possess the right resistance, or 
is imperfect, it is heated electrically in a vacuous vessel which 
contaius a hydro-carbon compound, of which the boiling point is 
hign, aud the vapour tension at ordinary temperatures very low. 
Naphthaline or zylol or chloroform are suitable hydro-carbons for 
the purpose, (June 15, 1881). 

2614.* Ventilating Mines, Pits, &c.: J. Onions, 
Rotherhithe. (2d¢.)—A tank is used iu connexion with an air 
pump, the latter creating a vacuum in the tank, by means of which 
foul air is caused to traverse pipes leading thereto, and is trom 
thence discharged into the upcast shaft.. (June 16, 1881). 


2615.* Wrenches and Drills: H. Lunt, Crewe, 
Cheshire. (Part y communicated by T, McLean. New York, U S.A.) 
(2d.}—Ap,ears to be a kind of ratchet brace which can be used for 
screwitg up bolts and nuts or for drilling purposes. (June 16, 1881). 


2616. Manufacture of Chimney-Pieces, Columns, 
&c: G. modgson, Loushborough. ([4/.)—, plastic 
material composed of cewents, granite iron slag, gravel, sand 
grit, and stone is moulded into shape, dried and hardened. The 
article is then painted and polished, and rubbed with pumice 
stune, the process being repeated until the desired imitation is 
obtained, (June 16, 1881). 

2617.* Machinery for Blocking the Upper Lea- 
thers of Boo.s: F.H. Morris, London. (L. Bonthour, 
Grenoble, *ra,ce). (2d.)—The leather w be blocked is stretched 
on one edge of a plate by meaus of jaws operated by screws and 
slides and pressed by a mould operated by a lever, ‘June 16, 1881), 
2618.* Governing Electric Machines: J. Jamie- 
son, Newcastile-on-Tyue. (2d.)—Sviencids or magnets 
are employed to throw mecianical appliances into gear, to 
effect the required result, (June 16, 1881). 

2621* Mechanical Musical Instruments: J. 
Pultord, London. (2¢ }]—Relates t+ wind instruments wherein 
a travelling perforated band is ured and is fur means whereby 
such bands may be readily placed in position and removed, (June 





held between two tubes, and is actuated by mechanism con- 


16, 1881). 
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2625.* Valves for Steam mages: R xz Slatter, 
Salford Priors, Warwickshire ‘wo movable 
bored circular discs are used instead of ordin ary slide valve 
(June 16, 1881), 


2626. Striking Mechanism of Gieoks, $e. A.W. 





the 





L. Reddie, London. (//. J. Davies, Brookiyn, | k, USA.) 
(6d. 6 Figs.)—Consists of an arrat nt ot mec aoe by 
which at any predetermined time the clock is caused to playa 
tune. (June 16, 1881). 

2627." Receptacles for Lucifer Matches: M. 


Wilson, London. [2/.)—To prevent p rssible danger through 





lighted part icl les of igniting material flying off when struck by 
matches, such material has a covering in which are s through 
which the heads of the matches are passed, (June 16, 1881), 


2628. Apparatus for Dressing and Cutting Stone, 





&c.: W. W. Beaumont, Camberwell, Surrey, and J 
Welman, Poole, Dorset. [td 9 Figs.j}—The cutting tool 
is held in a holder, and receives a succession of blows m a 
small tup? or hammer operated by a piston, which is driven by 
compressed air or steam. The action of the tool is eontrolled by 
regulating the flow of air or steam by a cock or valve, (June 16, 


1881) 
2629. Compositions for Forming Blocks for Use 
in Building Wright, Portsmouth. [6d 


9 Figs Sand" breeze, cement, lime, and Joam are mixed togeth er 
with liquid and placed in moulds and allowed to dry, Several 
modes of application are shown and described. (June 16, 1881) 





2631.* Distance Indicators for Bicycles, &c,: E. 
and T. A. Underwood, Birmingham. [?.)—Is for an 
arrangement of counting apparatus. (June 16, 1881 

2633. Manufacture of window Buinés S. Hodg- 
kinson, Manchester he > is woven with 


cok ured yarns. or dyed, and then . y v ~ A. 
printed with adhesive material, upon whi 


metallic dustis shaken. (June 16, 1881) 


& pattern is 
other 





ch or 





2634.* Reading Tabtes J a wWitsen. Manches- 
ter. (@. A. Rich Rixdory, -Relates to reading 
tables provided with desks whi ho can be turned in any 
direction and fixed in any desired position, 1581) 





2636. Gas Cooking and Heating Stoves: G. J. 
Cox, Maidstone, Kent. [tid Fi The stoves are 
made with closed bottoms, and have ch or heating 


25 









spaces through which the air istio . Fee ae 8. 
Two flues are provided for the to traverse ven 
tops have corrugated refle gated br k. ¢ outer 
casing to prevent radiation. is adjust a ‘by acom- 





pound nipple. (June 16, 1831), 


2637. Cigarettes one Cigarette Papers: 
Black, London. d.]—€ the application and use = 
coating the ends of daneutte pent rs of n of pyroxylin or 
gun-cotton ordinarily known as collo (June 16, 1881 


ims 















2638. Lamps: F. Siemens, Dresden. [6¢. 5 Figs.) | 
—The “regenerative” system described in former Patents 2231 o 
1879, 1561 of 1880. and 5172 of 1880, is, according to thi n, 
applied to flat burners. In all cases the | ‘ ) D 
are utilised for heating the air and gas supr a fl Fig l 
is a transverse and Fig. 2 a longitudinal f the gas lamp. 





























A is a small chamber into which th sa y pipe Al, and | 
— 
ig « f 
p . ; 
Pp: 
| 
} ili i| 
TH 
HII 
1 Hil Hy WL 
3 A 
ee 
—————an, 
t f 
/ j 
t 
from which it issues through small tabesC. Fisa I assage whic 


constitutes the air-heating chamber or regenerator of the lan nP, 
and D a passage communicating at bottom pes the flue pipe 










The part P is formed of porcelain, and has notched projections 

<, Kl, by means of whi h the air current seaune up through 

F is divided into a numb f parate streams, and directed 

against the flame. The i : from A, and is ignited at the 

tubes C, the products of c 8 1 and flame in passing ap wards 

against the porcelain plate P impart heat to the flue pipe I, and 
y induce an upward current, whi auses the flame and 
ts to be lrawn over t ge ol » P int D 

! tl n to the sides of t issage is tr 
c lu n rj > F, and | the air l s 
Li osmbu n. June 17, 1851 


2640.* Knives for Peeling and Paring Veg etables | 


— Fruits: H. Brandes, Hamburg. (2) 
furnishing ti omate Hine with a subsidiary blade ar 
angle tl June 17, 1881 





see bd Safety | Valves: = he mndéam, hg nye ee 
























2644.* Self. Acting Switches for Street Saar 
ways: B. Hitchen, ssanenester: td. novable | 
( - and rod to rata rtain 
e tramca ries a small 
by the dr When the 
y ir 1 plane connected 
and the lever by wl eans the switch or 
June 17, 1881) 

2645. Gas Engines: C. w. Pinkey, Smethwick, 
Staffordshire. [id 4 Figs » invention refers to the 
arrang ment for the ignition xture, and consists | 
essential] tr Vaive sandt parts nr e 
with rregu of the mixture from the cylinder 
to the holl iT e: al r n with 
tren a es of ‘layers of wire gauze w rhe action is thus 
When the cyl oder c is charged with the mixturr, and piston d is 






taking its instroke the sliding plunger fcarrying the burner is also 
at the end of its instroke, so that the burner is cutoff from the 
outside stationary flame. The piston d then forces a minute 
current of the gaseous mixture through passage r, valve s, orifice u, 
and wire gauze w, into the hollow cylinder ¢ and flame cavity & 
As the plunger / is withdrawn the cavity & is brought opposite the 
opening m in the case e, and the mixture in the cavity is ignited by 


pooeee wy aE 














nger fis immediately moved inwards, 
h the flame, and bringing the still 
igniting chamber g, 
and cylinder c about the time 
(June 17, 1881.) 


the external fame 7, The plu 
cutting off communication wit 
burning gaseous mixture into the 
ignites the mixture in the port A 
that the position d has completed its instroke. 

2648. Working Sy Sabecte. Targets for 
Rifle Practice,&c.: W.B aikie, Edinburgh. [6¢ 
2 Figs.}—The targets are suspen le : - pulleys to a fixed wire, and 
are moved over the wire by a cord which is wound round a drnm 
worked by hand or power. (June 17, 1581) 

2649.* Manufacture of Gypsum one Magnesia 


Cc. Scheibier, Berlin. 2d.) —Caust omite, or burnt 
is treated with 





4 
=|: 





dolomitic lime, or burnt calc Lreot us magnesite 

su Iphate of magnesia, producing sulphate of lime and hydrate of 
| magnesia, "whi ch deposit together according to he formula 
Mg OCa + MgO + CaS0O,. (June 17, 1851) 

2651.* Manufacture of Steel: C. W. Siemens, 
Westminster. 2d.j—Relates to details of apparatus and 
method in the manufacture of steel by the « ypen-hearth process. 
June 17, 1881) 


2652.* Appliances for the Propulsion of Rowing 
Boats : W. J. Sage, London. (2d. )}—Hinged blades, flaps, or 
wings operate on the water like the footofaduck. (June 17, 1881 

2655.* Apparatus for Raising and Supporting 
Faments: F. R. A. Glover, Brading, Lw. ie a 
-ombination of frames, wire rope le pulleys, &e 

June 17, 1331 ) 

2659.* Bottle Stopper: F. W. Woodman, Brix- 
ton. (2d.)—An india-rubber tube is provide a with a dise at each 

end and a central toothed stem. When it i ympressed length- 
wise it expands, and is retained by a catch Ww hi h engages with 
the teeth of the stem. (June 17, 1881) 


2671.* Rail Joints for Railways: W. Story, Lens- 
| lade, Bucks. (24.}—Projections at the endof one rail take into 
| recesses in the next. (June 18, 1881) 


2678.* Cycles and Velocipedes: 
Kensington, (2¢.)—By providing a bic 
trailing wheel, which can be separated to form two wheels, it is 
| rendered convertible into a tricycle. (June 18, 1881 


2679.* Fastenings for Bags, Dressing-Cases, 
Reticules, &c.: L. Marx, London. ([2¢.)—A metal 





Chains, gui 








A. Lafargue, 


with a double 











When the cylinder c is charged with the mixture and piston d i§ | chiefly in the arrangements for feeding the material, and the mo. 


tions for operating the types or dies and cutters, (June 25, 1881) 


2806. Sheep Shears: W. E. Gedge, London. J/./ 
Bogard, Tehama, U.S.A.) (6d. 1 Fig.}—Each blade has an extended 
shank by which it is attached to the arms or bandles of the spring 
bow. The blades can be detached when necessary, (June 27, 1881), 

Py» - Lampsané Lanterns; W. R. Lake, London. 

P. Follet and A. J. Bixby, Rochester, New York). (6d, 11 Figs.)- 
t he air chambe r has its top, its outer and inner wall made of one 
piece of metal, the inner wall forming the seat for the burner. 
(June 27,1881). 


4420. Telephonic and Telegraphic Apparatus 
and Circuits: S. Pitt, Sutton, Surrey. (W.X. Pater 
son and C. E. Scribner, Chicago, U.S.2 1)’ (6d. 1 Fig.j—The object 
of the invention is to provide each subscriber of a telephone com- 
pany a means of communicating directly with the listening atten- 
dant and central office at alltimes; to enable the central office 
manager to regulate at will the number of subscribers to be taken 
care of by a single attendant, and to furnish an improved method 
of notifying the attendant of a call when he is not listening at his 
telephone (October 11,1881) 

4421. Apparatus for Use on Telephone Lines: 
G. Pitt, Sutton, Surrey. ((. £. Buell, New Haven, U.S.A.) 








where it | 


| 
| 





| catch is substituted for the internal straps. (June 18, 1881) 


2684. Machinery for Breaking Stones, Ores, 
| &c. : : H. J. Ramu, Brussels. [(¢. 4 Figs.)—Relates toa 
sase provided internally with a rotary shaft from which pro- 
1 ject elastic or rigid arms carrying hammers or beaters in combi- 
nation with independent sorting apparatus, the said case being | 
| constructed so that the breakage of the material is effected exclu- 
| ely within, and the broken pieces are, immediately after the 
la a ction of the hammers, discharged into the sorting apparatus 
| The materials fall into the case from a self-acting vibrating dis- 
| tributor in such way that they present their largest surface to the 
tion of the beaters. (June 18, 1551) 


| @ 


2699. Machines . Pressing Wads of Wax 
between Two Punche w. Ll 

Baden. 
f 


orenz, Carisruhe, | 

7 Figs.)—A_ ro ~ of wax is fed through a tube. and 

» successively cut from it, These discs are raised 
jected 20. 1881) | 


(6d. 
wax a 





(June 











tot es, pressed, and finally « 

2700. Roller Mills for Treating Grain: M. 
Benson, London. (0. exile, Augsburg, Germany). [84 
10 figs.)—Is for improvements on the mill described in Specitica 
ti of 1580, and bas reference to (1) the manner of adjusting 
t] ilers, and regulating the pressure of the 
adj t r for reversing ae direction of the 

| motion « 1e rolls in each pair, an ae 16 Or both pair of roll 

ina double roller mill. (3) A hopper with vibrating bottoms and 
means for shaking and regulating the qu sa of feed. (4) Other 
detai (June 20, 1881 

2701. Canvas Stretchers for Oil Pictures: M. 
| Lazerges, Paris. (id. 5 Figs.j—the canvas is stretched by 
means of a frame formed with tapering grooves, keys, tenons, and 


(June 20, 1881). 
2716. Apparatus for Filtering Water: P. M 


Justice, London. (/. W. Hyatt, Newark, U.S.A.) {[ls. 6d. 
20 Figs.)—The distinctive novelty of this invention consists chiefly 


mortices 











in the employment of agitators, &c., for agitating the granular 
filtering material, so that the silt and other impurities are sepa- 
rated from the material, and being of inferior specific gravity are 
allowed to rise and are removed by means of a current of water, 
(June 21, 1881) 


2796 
Lozenges, &c.: 


Machinery for the Manufacture of 
w.Sharp, Birmingham. [(d. 9% Figs.) 
—Refers to mechanism by which a strip or sheet of sugar is printed 
with inscriptions, and subsequently cut out by cutters into 
lc zenges or other articles of confectionery. 


| thus avoiding the necessity for bends. 


(10d. 16 Figs.}—Relates (1) to means for signalling one station on 
a circuit without calling the others. (2) To an arrangement of 
lines to connect several stations with one another or with ope 
rators at a central station to increase the facilities for telephone 
communication in locations where the telephones are in frequent 
use. (3) To improvements in central station switches for auto 
matically connecting and disconnecting the various lines. (4) To 
an improved method of charging telephone lines during oral com- 
munication to increase the volume and distinctness of sound, to 
| enable speech to be transmitted further, and to make it possible 
to dispense with induction coils, (October 11, 1881). 


4445. Manufacture of Screws, Screw Bolts, and 
Screw Nails: W.R. Lake,London. (//arvey Screw Com 
pany, Jersey City, U.S.A.) [ls.2d. 26 Figs.)—This lengthy com- 
plete specification describes and illustrates fully the method of 
making screws by rolling the screw threads upon the body of the 
blank by means of ribs formed on the face of a stationary die and 
similar ribs oppositely inclined formed on a rotating cylindrical 
die, by the action of which the blank is rolled along the curved face 
of the stationary die. The invention consists (1) in making a@ section 
of the concave die movable toward the rotating die; (2) in an ad- 
justable deliverer moving in a path concentric with the moving die, 
and to devices for carrying or guiding the blank; (3) in an inter- 
mittent rotating feed wheel notched to receive and deliver the 
blanks; (4) to preparing the blank to receive the thread by rolling 
it to the requisite diameter. (October 12, 1881) 

4611. Steam Presses: L. M. Schmiers, Leipzig, 
Saxony. (Schmiers, Werner, and Stein, Leipzig). (8d, 22 Figs.) 
—Describes a rotary printing machine for printing both sides at 
the same time. Two chargeable cylinders have printing surfaces 
land ¢ lour-distributing surfaces. These cylinders are pressed 
against each other by springs, and can be alternately brought toa 
standstill by forks and eccentrics to admit of the careful inserticn 
of the sheet to be printed. (October 21, 1831) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustratious of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, ma 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 











Evectric Lieut aT MILForp.—On Monday night last 
the large promenade facing the New Milford, Docks was 
most successfully lighted up by the Bristol Electric Light 
Company with one of their Gramme machines and five 
powerful Brockie electric lamps. The effect was pronounced 
by all who saw it to be most satisfactory, the light being 
remarkably steady and brilliant. This lighting is the first 
part of a greatly extended system to be adopted in illumi- 
nating the whole town, harbour, and new pier recently 
erected for the accommodation of Transatlantic steamers. 





CENTRIFUGAL PUMPING ENGINE FOR THE CAPE.—We 
notice that Messrs. J. and H. Gwynne, of Hammersmith, 
have lately been bringing out an arrangement of centri- 
fugal pumping machinery specially adapted for the use of 
agriculturists at the Cape, and other colonies. The 


| arrangement consists of a small high-speed vertical engine 


mounted on the same bedplate as a steel vertical boiler, 
this engine driving by means of a belt one of the makers’ 
tin. ‘‘ Invincible’’ centrifugal pumps, one of the special 
| features of which is that it can be swivelled to any angle, 
The engine is of 
the same type as those which Messrs. J. and H. Gwynne 
| have for some time made for driving centrifugal pumps 


} | dire ct and is of very neat design. It is fitted with a governor, 


| and when not used in driving the centrifugal pump it can 
be employed for other work. This arrangement of pump- 
ing machinery appears to have been very favourably received 
at the Cape. 





THe Conpiz STEAM HAMMER.—We notice that Mr. 
Allan C. Wylie, of 84, Cannon-street, who was formerly 
associated with the late Mr. John Condie in the introduc- 
tion of the well-known moving cylinder steam hammer, 
has lately revised the construction of this class of hammer 


and has devised and patented several improvements 
| calculated to materially increase its durability. Mr. 
Wylie substitutes cast-steel cylinders for the cast-iron 


cylinders previously used, and for very large hammers he 
proposes to make the cylinder in several pieces suitably 
bolted together. The metal of which these cylinders are 
made will stand a tensile strain of 34 tons per square inch, 
and Mr. Wylie undertakes to guarantee them for ten 
years. Mr. Wylie’s plans likewise include special modes of 
building up the hammer framing of steel, and he also 
employs a single hollow cast-steel piston rod, which serves 
for the supply of steam to and its exhaustion from both 
sides of the piston. The Condie hammers have done excellent 
work, and amongst other places they have been employed 
for the past thirty years at the Lancefield Forge, Glasgow, 
and for the past twenty years at Messrs. H. Bessemer and 
Co.’s, Sheffield ; they have undoubtedly many advantages, 
and the improvements lately made by Mr. Wylie are caleu- 


The invention consists | lated to lead to their more extended introduction. 














OPS ce tein” 











JAN. 27, 1882.] 








ENGINEERING. 


75 








LITERATURE, 


The Science of Building ; an Elementary Treatise on the 
Principles of Construction. By E. WynpuAm Tarn, 
M.A., Architect. Second Edition. London : Crosby Lock- 
wood and Co., 1882 . 

Tue production of this little book reflects great 
credit on the publisher and the printer; the illus- 
trations also are very nicely drawn and arranged. 
‘The object of the author is thus stated: ‘To 
introduce the student of architecture to a general 
outline of the scientific subjects connected with 
his profession,” mentioning at the same time that, 
by avoiding the use of higher mathematics as well as 
topics belonging to the engineering profession, he 
has brought the various subjects within the capacity 
of those whose attainments do not extend beyond 
elementary geometry and algebra. 

The object of instructing the young idea is neces- 
sarily praiseworthy ; the more the instruction con- 
veyed the more laudable ; the converse also applies 
regarding the less, ‘The principles of strength and 
stability, common to both engineering and archi- 
tectural construction, sometimes run into most com- 
plicated grooves, and require the aid of every mathe- 
matical power and device in the solution of cases in 
which they apply. Hadit been possible to reduce such 
cases by elementary geometry and algebra, it would 
have been done long ago; for higher mathematics 
is not so much loved for itself as for the results it 
can achieve beyond lower mathematics. We can 
hardly therefore comprehend how Mr, Tarn can 
have brought such cases into sucha convenient form, 
and certainly do not find any traces of it in his book. 
The other alternative construction of the statement 
in the preface is hence almost compulsory; he has 
probably avoided bringing the science consisting in 
the whole of the various subjects within the capacity 
of persons of small mathematical attainments, by 
entirely avoiding everything requiring the employ- 
ment of higher knowledge. 

In this light it becomes more comprehensible ; 
and if this was intended, it is unfortunate that any- 
thing like a claim of reduction to simplicity was 
advanced, Easy books on science have two inherent 
great advantages, they are easy for an author to 
write, and are easy for the public to dispense with, 
as the latter can easily get the same information 
from more original sources and through experienced 
persons. It is also very doubtful whether a collec- 
tion of abstracted information from engineering 
books, that is confined to the simpler cases of solu- 
tion, really constitutes the science of building for 
architectural students; it probably does not, as 
the calculations of strain involved in certain forms 
of architectural development are sometimes most 
intricate and complex. If there is a science of 
building, it is probably identical with constructive 
science, and thus includes the whole range of engi- 
neering and architecture within its limits. Perhaps, 
however, some new science, or science of new form 
may be intended. 

It has been often said that new sciences are 
formed on eld books, a statement with some truth 
and much falsehood in it, New sciences are often the 
developments of some very fundamental basic idea, 
that may be found by research among old books; but 
then the complete transformation, the enormous de- 
velopment, and the new form or mode of application, 
constitute the new science. There are not many signs 
either of transformation, development, or novelty 
in the “Science of Building” of Mr. Tarn. The 
book is hence liable to suffer on account of its 
deceptive title, which most likely was not originally 
chosen by the author. We hope that the book is, 
as the title-page says, especially adapted to the 
requirements of architectural students, apparently 
it seems to be merely intended for the use of 
students, and requires real a¢aptation of a thorough 
description before it becomes suited to the purposes 
of the architectural profession. 

There is little or nearly nothing in the book about 
the lighting, ventilation, heating, drainage, and 
sanitary arrangements of buildings; there are three 
pages on ventilation as the sum total for these 
subjects, important to the builders and architects, 
and more important to the sufferers who live in the 
houses devoid of good design, with regard to these 
points. Are such matters quite beyond the ‘‘ Science 
of Building,” or beyond the capacities of those 
expected to read the book? 

On the connexion between stability of the engi- 
neering type, and esthetic form of the architectural 
type, and the necessity for either or both of them 





in certain parts of construction, much might be said, 
but is not, There are several other subjects that 
might have been well introduced to adapt the book 
to architects. 

On the whole, therefore, the remark of Grumio 
to the woman’s tailor seems rather appropriate, 
‘‘ Thou hast neglected many things, thou hast faced 
many things.” 

Though it is a labour to write a book of any sort, 
it requires not only labour but much care and 
thought to write a good one; with such qualities 
added, the next edition of this book may perhaps be 
really adapted to its declared purpose, and we hope 
it will be. 





I Lavori di Terra. Dell’ Ingegnere GiusEPPE MARTELLI. 
Milano: Hoepli. 1881. 

The appearance of a large modern book of 500 
pages devoted entirely to earthwork in the Italian 
language leads one to reflect on the connexion 
between English and Italian engineering generally, 
as well as to consider how it is that such a book 
well, correctly, and professorially written may be a 
necessity to the Italian student and professional 
man. 

The word engineer is supposed to have been 
adapted from the Italian ingegnere, a term originally 
applied to military artificers, or superintendents of 
engines of war, catapults, ballistas, battering rams, 
&c., used in siege operations ; the term thus included 
artillerymen as well as military engineers in the 
restricted sense now used. ‘The construction of 
roads and moats, as well as of fortresses, at such an 
early epoch, fell partly into the hands of such men 
who divided with the architect the work of building 
bridges, fortresses, buildings, and structures of 
various kinds. When the principle of further divi- 
sion of labour, following on extension of amount, 
asserted itself more fully, the architect’s sphere 
narrowed itself to urban and domestic building, 
that of the military engineer to siege works and 
constructions connected with actual warfare, while 
the whole range of work falling in neither of these 
classes became the domain of civil engineers. The 
term was certainly unfortunate because illogical and 
inaccurate in expression ; the more exact term for 
persons employed in making structures, distinct 
from engines of war on the one side, and domestic 
buildings on the other, would obviously have been 
constructors. 

Defective, however, as the term civil engineer 
may be, it is perhaps all that the English have 
borrowed from the Italian in this branch. It has 
been imagined by some that English civil engi- 
neering was by origin Italian; the adaptation of 
the word engineer from ingegnere probably forms 
nearly the only basis for this assumption. No- 
thing is less Italian in method, principle, and 
feeling than English civil engineering. If we 
examine this book on earthwork we see drawn up 
professorially modes of forming banks and cuttings, 
calculating quantities, cost of transport, plans and 
elevations of shovels, trucks and wheelbarrows; in 
fact a résumé in 1881 of the knowledge of the sub- 
ject practically and habitually applied by the 
English since navigable canals were generally used 
in England, and more so since 1840, when railways 
came in vogue generally ; this too with compara- 
tively little or no improvement or addition. 

If we look back to earlier history, we find that 
the earliest English engineering works, such as the 
drainage of the Fens, the reclamations and drain- 
age at Windsor, at St. James’s Park and West- 
minster, the original water works at London Bridge, 
in fact, nearly everything, was done by Dutchmen, 
or as they were then and should now be more 
correctly called, Hollanders. These really impor- 
tant men were the founders of civil engineering in 
England. ‘The method of the Dutchman was per- 
fectly distinct from that of the Frenchman, Italian, 
or of any one of semi-Latin-derived race, His 
designs were practical, careful, and direct, his 
calculations and theories few and sound, his results 
well achieved and economic, devoid of pretensions 
and bombast; he obtained concessions on a sound 
basis and devoted himself to carrying out his designs 
personally, sometimes transmitting the continuance 
of his work to his sons and relations, in one case, 
that of London Bridge Water Works, to surviving 
female relatives. 

The Dutchman’s knowledge was comparatively 
large, for it was equal to all the possible require- 
ments of his work, and he was laborious to a high 
degree, spending his lifetime on his works, The 





earlier English civil engineers followed in the wake 
of the Dutchman, and adopted his methods and his 
principles, his soundness, sense, and practical man- 
agement. Since that time English civil engineering 
has developed itself in accordance with local wants 
and peculiarities ; among the most marked of these 
were, the working of coal and of iron on a large 
scale, the use of steam machinery and its applica- 
tion to almost every conceivable purpose, the need 
of water transport at a low cost, and the develop- 
ment of a system of navigable canals, the necessity 
for more rapid communication inducing the con- 
struction of a network of railways, and so forth, to 
the present time. 

The basis of it all was, however, undeniably 
Dutch, or Hollandish, in the same way as the 
Anglian, Frisian, and Jutian, as well as the Anglo- 
Saxon and Danish origins of the English race, re- 
mained the prevailing racial distinction. On the other 
hand what is there in English civil engineering that 
is due to French or Italian sources? Remarkably 
little. Some old hydraulic experiments and some 
very incorrect formule for flow of water. Even in 
the electricity of early times, the Hollander was 
quite as advanced as the Italian; however much 
the Italian may claim to origination in certain 
special electrical matters. When Czar Peter wanted 
to practise and learn shipbuilding he did not go 
among the naturally favoured and maritime Italians, 
but went to Holland and to England. The French 
when wishing to supply Paris with water sent com- 
missioners to London to study the methods there 
adopted, and to secure some one capable of executing 
the necessary works. In more modern times, the 
light and knowledge thrown on the calculations of 
strength and stability of structures may certainly 
be said to be French, being nominally due to 
Lagrange, Lacroix, and others, but after all it was 
actually due to Newton, his methods and _ his 
fluxions, in a more developed application. Nothing 
can be less correct than to assign to English civil 
engineering an Italian or a French origin ; the con- 
verse, however, is certainly true. 

It would be, we fear, a fruitless task for Eng- 
lishmen to attempt to obtain any fresh knowledge 
on earthwork from the book of Signor Martelli. 
All its information has been long ago engrained in 
the minds of English technical men, overseers, 
foremen, &c., with the additional advantage of per- 
fect facility in its application—a phase far beyond 
professorial elimination. Let us examine an extract 
from Martelli on Earthwork and see how his method 
would suit the English student. Chapter II., page 
71, Distance of Transport. 

** General Principles. When a particle of earth is 
removed from any position or place of deposit, the 
cost of transport will, under otherwise similar con- 
ditions, be proportional to the mass of the particle 
and the length of road to be passed over before 
arriving at the spot where it has to be placed, 
Admitting this principle, which from its own evi- 
dence requires no demonstration, it results that the 
cost of transport of a mass of earthwork will be 
proportional to the sum of the products of the 
mass of the single particles by the lengths of road 
passed over by each one of them.” 

A similar method is adopted to explain the 
advantage of balancing bank and cutting. Truly 
art and science are long, and life is short ; but the 
former may be made longer, and the latter both 
more tedious and shorter if measured by the 
information to be gathered in the lifetime, under 
such a mode of conveying information. An English 
pupil would be taken to look at a barrow-run on a 
railway, dock, or canal, he would ask one or two 
questions, and perhaps be put in charge of that part 
of the work on the morrow; the suia total of his 
instructions being ‘‘to stick to it, and keep his eyes 
open.” Our methods are, however, not always 
those best for our neighbours. The professional 
didactic method that we reserve for abstract matters, 
is carried into practical and even into minute prac- 
tical matters by the Italian. 

The same with regard to plans; on pages 210 
and 211] of the book will be found elevations and 
plans of ordinary wheelbarrows ; an Engish civil 
engineer on seeing them remarked that, ‘‘ when a 
youth he had been sent to mend, and had mended 
many of them, but he certainly happened never to 
have seen plans of them before.” 

It will be understood that the whole of the fore- 
going remarks are intended to illustrate the diffe- 
rence in the method adopted by the Englishman and 
the Italian; without any wish to depreciate the 
intrinsic value of Signor Martelli’s book. Provided 
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that such a book‘is necessary for the Italian pupil or 
student, it is perhaps as good a book of the kind as 
could be written, aud is most systematically 
arranged. It is divided into eight chapters; the 
first, on measurement of earthwork ; the second, on 
distance of transport; the third, on excavation ; the 
fourth, on removal of earth ; the fifth, on cost; the 
sixth, on means, management, dressing, and finish- 
ing off; the seventh, on methods of execution; the 
eighth, on consolidation and strengthening. 

Of these eight subjects, the last seven would be 
those in which the English student would acquire 
his knowledge, partly by observation during 
practice, partly from the examination of plans of 
works actually constructed, and partly by oral 
instruction, casual question and answer, gained from 
experienced civil engineers during practice, The first 
subject, calculation and measurement of earthwork, 
would perhaps be the only one about which he 
would be likely to refer toa book, The sub-headings 
of this chapter are: general forms of earthwork, 
surface of land occupied, sectional areas, prismoidal 
volume, derived prismoidal solids, errors resulting 
from various assumptions with regard to the 
prismoid, measurements affected by curvature, 
ditches and drains, steps, banquettes, and ramps, 
volumes of embankments and of cuttings, and 
general information bearing on these points and 
subjects. This is carefully and very clearly written, 
and scrupulously correct, occupying 70 pages, or 
about one-seventh of the whole book. 

However excellent in its own way the book of In- 
gegnere Giuseppe Martelli, Professore al R. Instituto 
Tecnico Superiore di Milano, may be, an English civil 
engineer cannot read it without hoping the time to 
be far distant when the English youth will learn his 
practical work either in the form of abstract deduc- 
tions, laboratory experiments, catechetical syllabus, 
or any other way than in practice and during prac- 
tice. With us, abstract treatment is reserved for 
abstract questions ; however much we may be in 
arrear in technical education and in those vitally 
important abstract questions, and to whatever 
extent it may be desirable to acquire such know- 
ledge, let us hope we shall never depart from our 
distinctive national mode of dealing with purely 
practical matters. 








THE ELECTRIC LIGHT ON THE 
PLACE DU CARROUSEL. 

THE immense Place in Paris that extends from 
the Louvre to the ruins of the Palace of tbe 
Tuileries, and from the Quai de la Seine to the 
Rue de Rivoli, has been, until very recently, lighted 
only in such a way as to magnify the obscurity of 
the large area after dark. ‘The imperfect illumina- 
tion was made all the more conspicuous after the 
brilliant illumination, by the Jablochkoff system, of 


the Place du Théatre Francais, which is close 
adjoining. On crossing the Rue de Rivoli, after 


leaving the Place du Théitre Francais, with the 
eyes still dazzled with the brilliant light, to reach 
the quays by traversing the Carrousel, the pas- 
senger, before the change made a short time since, 
fell into almost complete obscurity, relieved only 
by a few sparsely scattered gas lamps. This state 
of things, apart from the inconvenience, as well as 
actual danger to the traffic, was utterly unworthy 
of the superb examples of architecture decorating 
the Place, and it became intolerable when two 
important departments became installed there ; these 
are the Bureau of the Municipal Council, and the 
temporary Post Office. 

Fortunately, since the month of November last, 


the unsatisfactory condition of the Place was 
brought to an end, by the inauguration of a 


system of lighting somewhat analogous, by the 
arrangement of the lamps, and the method of 
suspending them, to a part of the electrical lighting 
system in the city of London. ‘This installation, 
the result of a contract to extend over one year, 
made with the Administration of the city of Paris, 
is the work of the Compagnie Lyonnaise de Con- 
structions et d’Eclairage Electrique, founded about 
a year ago, under the auspices of the Credit Lyonnais 
Bank, to work the Lontin, Bertin, and De Mersanne 
patents, and which has lately acquired the various 
Brush patents for France. 

The lighting of the Place du Carrousel is effected 
by twelve standards of cast iron bronzed, about 
26 ft. high, terminated at their upper part by a 
curved arm or bracket. This bracket, formed of 


De Mersanne regulator* with horizontal carbons ; 
this regulator can be lowered to the ground, for 
changing the carbons, for cleining, repairs, &c., by 
means of the conducting cables themselves, which 
are concealed within the interior of the standard, 
and traverse the bracket by passing over a series 
of rollers. In the base of the standard is a small 
winch on which the conductor is wound. It can be 
operated from the exterior by means of a key passed 
through a hole in the side of the standard, and 
shown in the subjoined sketch, Fig. 1. Having so 
recently described and illustrated the De Mersanne 
lamps, any detailed description of them here is quite 
unnecessary ; it is sufficient to say that the hori- 
zontal arrangement is used in this installation, and 
that the carbons are fed forward by an extremely 











rowly limited, and the period of lighting may thus 
be very considerable, without the lamps requiring 
to be touched. The lamp is surmounted by a 
conical reflector, decorated by a mural crown, and 
by a series of the louvre-like circular reflectors, which 
form a special characteristic of this lamp, and which 
we fully illustrated and explained in our recent 
notice. 

Fig. 1is a sketch showing the design of the twelve 
standards, which are placed at the points marked x x 
on Fig. 3 around one part of the Place. It will be 
seen that this part of the installation does not light 
the whole of the area, but only that portion between 
the entrance from the Rue de Rivoli and the gates 
leading tothe quay ; that is to say, the portion used 
principally by the public. This passage widens out 
on the side near to the quay. It was therefore 
necessary to complete the lighting on this side in 
such a way as to make it uniform. This has been 
effected by placing at the refuge y opposite the 
principal entrance a post about 65ft. high (see 
Fig. 2) formed of four standards, framed with angle- 
irons and lattice bars, at the top of which is fixed a 
double T-shaped bracket. carrying two regulators 
of the same type as the others, the luminous points 
of which are about 59ft. from the ground, ‘These 
lamps have an intensity almost double that of the 
others already described (exactly 2). The whole 
installation of fourteen lamps diffuses over the Place 
a pure white light of a highly satisfactory quality, 
and very uniformly distributed over the area, 
the light being sufficiently good to enable a news- 
paper to be read with ease at any point. Compared 
to the prior condition of things the improvement is 
immense, and is fully appreciated by the mass of 
people constantly circulating there, who are now 
able to avoid the passing vehicles which were 








two flat pieces connected by cross-bars, carries a 


* See ENGINEERING, page 647 of our last volume. < 


part of the general 





| previously a source of continual danger. As far as 
the decorative effect is concerned, it is to be regretted 
that the very natural desire to deflect as much light 
as possible upon the ground should have led to the 
adoption of the De Mersanne louvre reflectors, 
which have the effect of marking out the lower parts 
of the facades of the pavilions on the Carrousel in 
stripes and of leaving the upper portions in complete 
darkness. 
The electric current is generated in a large pavi- 
lion built in the vicinity of the temporary bureau of 


the Postal Administration behind the Tuileries 
gate. This building contains an installation of 


considerable importance which is of sufficient capa- 
city not only to illuminate the Place, but also the 
Post Office, and the Prefecture buildings. It con- 
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carbons are large, 9 millimetres in diameter, and | Fug? 
about 40 centimetres long; they are covered with a . 
copper coating, and the light is produced in the » 
centre of a hood of ground glass, pierced in the { 
centre with a small hole, that allows a passage Lex i. | Frg.2 
for the dust resulting from the combustion of the 4 = , 
carbons, and also for any condensed moisture or YW - 
rain-drops. In this manner the light is diffused 
over the ground, without throwing any marked I 
shadows. The length of the carbons is not nar- 
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power each, made by MM. Weyher and Riche- 
mond, of Pantin. They both of them drive one 
transmission raised above the ground, and on the 
same level are the dynamo-electric generators which 
include two Lontin exciting and two distributing 
machines. One of these, which is nominally for 
18 lamps, feeds 12 regulators on the Place ; the other, 
for six regulators, supplies the two high lamps. Under 
the present conditions the generators absorb from 
25 to 30 horse power. ‘The other electric gene- 
rators are four Brush machines, intended to feed 
each 16 lights, or 64 in all, of which 54 will be dis- 
tributed in the different offices of the Postal Bureau ; 
five will light the building containing the machines, 
and five others will be placed within the Prefecture. 
This part of the installation is not yet complete. 
As regards the lamps for the Prefecture and the 
Municipal Council, the Brush lamps will form a 
scheme for lighting that 
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building by different systems, which is now being | 
worked out. According to the photometric expe- 
riments carried out by the engineers of the city of 
Paris, the twelve lamps have each an intensity of 
about 75 Carcels, and the two high ones in the middle 
of the Place, 135 Carcelseach. The former are paid 
for by the Municipality, at the rate of fivepence per 
hour per lamp, all charges being borne by the Com- 
pagnie Lyonnaise ; the two others are paid for at an 
increased rate in proportion to their higher illu- 
minating power. 


ON THE MECHANICAL PRODUCTION 
OF ELECTRIC CURREN'TS.—No. I. 
Tuk object of these articles is to lay down in 

the simplest and most intelligible way the principles 
which are concerned in the mechanical production 
of electric currents. Every one knows now that 
electric lights are produced from powerful currents 
of electricity generated in a machine containing 
magnets and coils of wire, and driven by a steam 
engine, or gas engine, or water-wheel. But of the 
thousands who have heard that a steam engine can 
thus previde us with electric currents, how many 
are there who comprehend the action of the gene- 
rator or dynamo-electric machine? How many, 
of engineers even, can explain where the electricity 
comes from, or how the mechanical power is con- 
verted into electrical energy, or what the magne- 
tism of the iron magnets has to do with it all ? 
Take any one of the dynamo-electric machines of the 
present date—the Siemens, the Gramme, the Brush, 
or the Edison machine—of each of these there exist 
descriptions excellent in their way, and sufficient 
for men already versed in the technicalities of 
electric science. But to those who have not served 
an apprenticeship to the technicalities—to all but 
professed electricians—the action of these machines 
is almost an unknown mystery. As, however, an 
understanding of the how and the why of the 
dynamo-electric machine or generator is the very 
ABC of electrical engineering, an exposition of 
the fundamental principles of the mechanical pro- 
duction of electric currents demands an important 
place in the current science of the day. It will be 
our endeavour to expound these principles in the 
plainest terms, while at the same time sacrificing 
nothing in point of scientific accuracy or of essen- 
tial detail. 

The modern dynamo-electric machine or gene- 
rator may be regarded as a combination of iron 
bars and copper wires, certain parts of the machinery 
being fixed, whilst other parts are driven round by 
the application of mechanical force. How the 
movement of copper wires and iron bars in this 
peculiar arrangement can generate electric currents 
is the point which we are proposing to make clear. 
Friction has nothing to do with the matter. The 
old-fashioned spark-producing “ electrical machine” 
of our youthful days, in which a glass cylinder or 
disc was rotated by a handle whilst a rubber of 
silk pressed against it, has nothing in common with 
the dynamo-electrie generator, except that in both 
something turns upon an axis as a grindstone or 
the barrel of a barrel-organ may do. In the 
modern “ dynamo” we cannot help having friction 
at the bearings and contact pieces, it is true, but 
there should be no other friction. The moving 
coils of wire or “armatures” should rotate freely 
without touching the iron pole-pieces of the fixed 
portion of the machine. In fact friction would be 
fatal to the action of the “dynamo.” How then 
does it act? We will proceed to explain without 
further delay. There are, however, three funda- 
mental principles to be borne in mind if we would 
follow the explanation clearly from step to step, 
and these three principles must be laid down at the 
very outset. 

1. The first principle is that the existence of the 
energy of electric currents, and also the energy of 
magnetic attractions, must be sought for not so 
much in the wire that carries the current, or in the 
bar of steel or iron that we call a magnet, as in 
the space that surrounds the wire or the bar. 

2. The second fundamental principle is that the 
electric current is, in one sense, quite as mucha 
magnetic fact as an electrical fact ; and that the 
wire which carries a current through it has mag- 
netic properties (so long as the current flows) and 
can attract bits of iron to itself as a steel magnet 
does. 

3. The third principle to be borne in mind is 


or electrical, requires the expenditure of energy to 
a certain amount. The steam engine cannot work 
without its coal, nor the labourer without his food ; 
nor will a flame go on burning without its fuel of 
some kind or other. Neither can an electric current 
go on flowing, nor an electric light keep on shedding 
forth its beams, without a constant supply of 
energy from some source or other. 

The last of these three principles, involving the 
relation of electric currents to the work they can 
do and to the energy expended in their production, 
will be treated of separately and later. Meantime 
we resume the task of showing how such currents 
can be produced mechanically, and how magnetism 
comes in in the process. 

Surrounding every magnet there is a “field” or 
region in which the magnetic forces act. Any 
small magnet, such for example as a compass 
needle, when brought into this field of force, 
exhibits a tendency to set itself in a certain direc- 
tion. It turns so as to point with its north pole 
toward the south pole of the magnet, and with its 
south pole toward the north pole of the magnet; or if 
it cannot do both these things at once, it takes up an 
intermediate position under the joint action of the 
separate forces and sets in along a certain line. Such 
lines of force run through the magnetic “field” 
from one pole of the magnet to the other in curves. 
If we define a line of force as being the line along 
which a free north-seeking magnetic pole would, be 
urged, then these lines will run from the north 
pole of the magnet round to the south pole, and 
pass through the substance of the magnet itself. 
In Fig. 1 a rough sketch is given of the lines of 


* 





magnetic force as they emerge from the poles of a 
bar magnet in tufts. The arrow heads show the 
direction in which a free north pole would move. 
These lines of force are no fiction of the imagi- 
nation like the lines of latitude and longitude on 
the globe ; they exist and can be rendered vigible 
by the simplest of expedients. When iron filings 
are sprinkled upon a card or a sheet of glass below 
which a magnet is placed, the filings set themselves 
—especially if aided by a gentle tap—along the 
lines of force. Fig. 2 isa reproduction from nature 
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of this very experiment, and surpasses any attempt 
to draw the lines of foice ai:tificially. It is im- 
possible to magnetise a magnet without also in this 
fashion magnetising the space surrounding the 
magnet ; and the space thus filled with the lines of 
force possesses properties which ordinary un- 
magnetic space does not possess. These lines give 
us definite information about the magnetic con- 
dition of the space where they are. Their direc- 
tion shows us the direction of the magnetic forces, 
and their density shows us the strength of the 
magnetic forces; for where the force is strongest 
there we have the lines of force most numerous 





that to do work of any kind, whether mechanical 





filings. To complete this first consideration of the 
magnetic field surrounding a magnet, we will take 
a look at Fig. 3, which reproduces the lines of filings 
as they settle in the field of force opposite the end of 
a bar magnet. The repulsion of the north pole of 
the magnet upon the north poles of other magnets 
would be, of course, in lines diverging radially 
from the magnet pole. 








We will next consider the space surrounding a 
wire through which a current of electricity is 
flowing. This wire has magnetic properties so long 
| as the current continues, and will, like a magnet, 
| act on a compass needle. But the needle never 
| tries to point toward the wire, its tendency is 
always to set itself broadside to the current and at 
right angles to it. The “field” of a current flowing 
| up a straight wire is, in fact, not unlike the sketch 
| shown in Fig. 4, where instead of tufted groups we 
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have a sort of magnetic whirl to represent the lines 
of force. The lines of force of the galvanic field 
are, indeed, circles or curves which enclose the 
conducting wire, and their number is proportional 
to the strength of the current. In the figure, 
where the current is supposed to be flowing up the 
wire (shown by the dark arrows), the little arrows 
show the direction in which a free north pole would 
be urged round the wire;* a south pole would, of 
course, be urged round the wire in the contrary 
direction. Now though when we look at the tele- 
graph wires, or at any wire carrying a current of 
electricity, we cannot see these whirls of magnetic 
force in the surrounding space there is no doubt 
that they exist there, and that a great part of the 
energy spent in starting an electric current is spent 
in producing these magnetic whirls in the surround- 
ing space. There is, however, one way of showing 
the existence of these lines of force ; similar, indeed, 





* It will not be out of place here to recall Ampére’s 
ingenious rule for remembering the direction in which a 
current urges the pole of a magnetic needle. ‘‘ Suppose a 
man swimming in the wire with the current, and that he 
turns so as to face the needle, then the north pole of the 
needle will be deflected towards his left hand.”’ 





and most strongly delincated in the scattered 
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to that adopted for showing the lines of force in | 


the field surrounding a magnet. Pass the conduct- | 
ing wire up through a hole ina card or a plate of 
glass, as shown in Fig. 5, and sprinkle filings over | 


the surface. They will, when the glass is gently | 
tapped, arrange themselves in concentric 
the smallest and innermost being the best defined | 
because the magnetic force is strongest there. 
Fig. 6 is an actual reproduction of the circular | 


lines produced in this fashion by iron filings in the 
field of force surrounding an electric current. 
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FIG. 

This experimental evidence must suffice to esta 
blish two of the three fundamental points stated at 
the outset, for they prove conclusively that the 
electric current may be treated magnetic 
phenomenon, and that both in the case of the 
of a magnet, and in that of the wire which carries 
a current, a portion, at any rate, of the energy of 
the magnetic forces exists outside the magnet or 
the current, and must be sought in the surrounding 
space. 

Having grasped these two points, the next step in 
our argument is to establish the relation between 
the current and the magnet, and to show how one 
may produce the other. 

If we wind a piece of copper wire into a helix or 
spiral, as in Fig. 7, and pass a current of electricity 
through it, the magnetic whirls in the surrounding 
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space are modified, and the lines of force are no 
longer small circles wrapping round the conducting 
wire. For now the lines of force of adjacent 
strands of the coil merge into one another, and run 
continuously through the helix from one end to 
the other. Compare this figure with Fig. 1, and 
the similarity in the arrangement of the lines of 
force is obvious. The front end of the helix acts, 
in fact, like the north pole of a magnet, and the | 
further end like the south pole. Ifa small bar of 
iron be now pushed into the interior of this helix, 
the lines of force will run through it and magne- 
tise it, converting it into an electro-magnet. The | 
magnetic “ field” of such an electro-magnet 
shown in Fig. 8, which is reproduced from the 
actual figure made by iron filings. To magnetise 
the iron bar of the electro-magnet as strongly as 
possible the wire should be coiled many 
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| both premature and inaccurate. 


round, and the current should be as strong as pos- 
sible. This mode of making an iron rod or bar 
into a powerful magnet is adopted in every dynamo- 


| electric machine. For, as will be presently explained, 


very powerful magnets are required, and these 
magnets are most effectively made by sending the 
electric currents through spiral coils of wire wound 
(as in Fig. 8) round the bars that are to be made 
into magnets. 
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The reader will at this point probably be ready 
to jump tothe conclusion that magnets and currents 
are alike surrounded by a sort of magnetic atmo- 
sphere, and such a view may help those to whom 
the subject is fresh to realise how such 
we have been describing can be communicated from 
one magnet to another, or from a current at 
magnet. would be 


tl 


actions as 

to 
Nevertheless such a conclusion 
Even in the most 
perfect vacuum these actions still go on, and the 
linesof force can still be traced. It is probably 
more correct to conclude that these magnetic actions 
are propagated through space not by special mag- 
netic atmospheres, but by there being movements 
and pressures and tensions in the «ther which is 
believed to pervade all space asa very thin medium 
more attenuated than the lightest gas, and which 
when subjected to electro-magnetic forces assumes 
a peculiar state, and gives rise to the actions which 


have been detailed in the preceding paragraphs. 
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PRIVATE BILLS FOR SESSION 1882.* 

N in rotation come the notices relating to 
tramways, the number of which is nearly, if not 
exactly, identical with that of last year; and what 
strikes one as curious in starting over this ground 
is, that considering the short time allowed for com- 
pletion of the works, and other contingencies 
attending these ventures, so few out of fifty- 
seven sets of promoters should avail themselves of 


VT 
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|the cheaper machinery afforded by the Board of 


Trade as the medium to effect their purposes. Our 
business, however, is to record their acts without 
diving into the motives that prompt them. We 
may, however, as we pass along, put in a reminder 
that this class of undertaking is at present in a 
phase of transition, the problem as to whether 


| steam, air, or electricity is to be the motive agency 


to the street conveyance of the future being still in 
course of solution. The system altogether, too, 
particularly as regards the metropolis, stands upon 
a peculiar footing in public estimation ; for while the 
middle and poorer classes consider it a boon to 
insure frequent and reliable service at cheap fares, 
a decent reeeptacle and continuous journey in which 
the practice of weshing out the horses’ mouths at 
every other public house on the road has not yet 
been introduced, there are, on the other hand. 
not altogether unfounded grounds of apprehension 


to other vehicular traffic, and, as some assert, 
damage and danger to private carriages and other 


London Gazette places before us. 





* See pyges 579, SUZ, Gi9¥, amd 618, vol. xxxu., and 
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| The London Street Tramways Extensions Bill is 
to authorise six further sections, which are to be 
laid along Gray’s Inn-road from King’s Cross to 
Theobald’s-road, along Holloway-road from Camden- 
road to the existing lines of the North Metropolitan 
Company there, and up Pentonville Hill from 
King’s Cross to the Angel at Islington, connecting 
the present tramways at either terminus, 

The North Metropolitan Company apply for a 
Bill authorising ‘* Holborn and Green Lanes Exten- 
sions,” which are to consist of three tramways, 
| No. 1 beginning at the west end of Theobald’s- 
road and passing along Clerkenwell-road and Gos- 
well-street to the existing lines of the company in 
Old-street ; and Nos. 2 and 3 are to be laid along 
Green Lanes and Seven Sisters-road. 
| ‘The North Metropolitan Company promote a 

second Bill called *“* Canning ‘Town and Plaistow 
| Extension,” the description of which upholds the 

all-important idea of taking care of number one, 
for the sections, instead of being numbered con- 
secutively from one to twelve, are all ones with an 
initial letter affixed up to L. The works are to 
commence by a junction with the rails already laid 
in East India Dock -road, and by some round- 
about process not easy to follow, affect or pass near 
to Barking-road, Victoria Dock-road, Rathbone- 
street, Church-street, Hudson-road, Croydon-road, 

Denmark-street, and Greengate-street. ‘lhe district 
traversed has, however, few charms for people not 
immediately interested in it; and this must be our 
excuse if anybody considers we might have described 
the lines more minutely. 

The North London Suburban Company, Limited, 
apply for a Bill authorising extensions of their 
existing works, consisting of six tramways to be 
constructed in Tottenham, Hornsey, and Stoke 
Newington parishes, The Bill is also to effect a 
dissolution of the present limited company, and 
raise up another from its ashes by incorporation ; 
and, further, will extend the time for completion of 
works previously authorised. 

A Bill is solicited under the title of ‘* Lea Bridge, 
Leyton, and Walthamstow ‘Tramways Extensions,” 
the object of which is to sanction seven separate 
tramways from the authorised lines of the company 
| bearing that name in Epping Loop-road, along the 
highway from Forest Rise to the Eagle public 
| house at Snaresbrook, thence along Woodford-road 
to the Castle Hotel, from there further along that 
road to the Robin Hood; No. 4 takes us back 
again to the existing lines and carries us to the 
Rising Sun in Epping New-road, and No, 5 con- 
tinues the journey to Chingford Station of the 
Great Eastern Railway, not, however, without notic- 
ing the Royal Forest Hotel by the way. No. 6 begins 
in Broadway, Stratford, and with No. 7 traverses 
Angel-lane over Angel Bridge across the Great 
Eastern Railwey along Station-road Leyton-road, 
Chobham-road, Major-road, Leyton High-road, Low 
Leyton, Leyton High-street, and terminate at the 
Hoe-street Station of the Great Eastern Company. 
What strikes us most forcibly in perusing this 
notice is the question whether there may happen te 
be any other public houses along the first portion of 
the route traversed than those enumerated, because, 
if so, mine host will feel justly indignant at not 
receiving some sort of recognition in an advertise- 
ment so evidently supporting the trade interest. 

The East Metropolitan is a short and clear notice 
for which we are grateful in the midst of a laby- 
rinth of streets, roads, and passing-places, single 
and double lines, and all the other ills that tram- 
way descriptions are heir to. ‘The works in ques- 
tion are wholly in the parish of West Ham, Essex, 
and run from the existing lines in the Broadway 
along Ilford-road to a terminus on the eastern side 
of Wood Grange-road. During our breathing 
space we will take the opportunity of suggesting to 
tramway engineers the propriety of finding other 
landmarks than beershops for their points of ter- 
mini. ‘The present notice, smooth as it is in other 
respects, has managed to squeeze the King of 
Prussia and the Princess Alice as typifying two 
taverns into its narrow limits. 
| Among the most notable of the tramway proposals 
on the present occasion may be reckoned the appli- 


|as to the monopoly of the public streets, hindrance cations of a limited company called ‘‘the Steep 


| Grade ‘Tramways and Works Company,” for three 
provisional orders authorising lines up Hampstead- 


| vehicles. Leaving those interested to ponder over | hill, Highgate-hill, and Pentonville-hill, to be 
; these matters we now proceed to describe what the | worked by other than animal power. These labours 


of Ixion are, we understand, to be performed by 
machinery new to the present generation in this 
country, but which has been found effectual abroad 
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for similar purposes. Alpine climbing is not as 
yet a universal recreation, and such of us as are 
doomed to frequently ascend the hills in question 
will no doubt be thankful to find that the promoters 
have been correctly advised as to the capabilities of 
their protegée. ’ 

We have always considered that if tramway cars 
are to reign supreme, one of the best areas for testing 
their efficiency in London is the Edgeware-road, 
and we find notice is again given for authorising a 
line in five sections along that popular thoroughfare. 
The commencement is in the Edgware-road, “ at a 
point which, at a line drawn and produced from 
the centre of Bell-street would intersect and pass- 
ing in a north westerly direction”—we are quoting 
literally what is inserted as the starting-point of 
the works, and there the description stops. ‘Then 
we are carried by easy stages through the five 
divisions and ultimately reach a point near the rail- 
way bridge at Brondesbury Station on the North 
London Railway. A similar route was chosen two 
years back for the trial of Edge’s grooveles tram. 
ways, but was thrown over by the vestries of the 
parishes affected. Another point, we fear, against 
the undertaking is the prohibited invasion of the 
charmed but apparently never to be completed 
Inner Circle Railway. 

The Bill intituled West Metropolitan Tramways, 
is to incorporate a company and vest init the under- 
taking of the West Metropolitan Tramways Com- 
pany, Limited; to transfer to such company the 
Southall ‘Tramway Order, 1873, the Shepherd’s 
Bush and Priory-road Acton Tramway Order, 1876, 
and the Shepherd’s Bush and Hammersmith Order, 
1881 ; in addition to which the Bill is to authorise 
the construction of five new tramways, commencing 
in Ealing, near the bridge over the South-Western 
Railway, and in three sections passing along Kew 
Bridge-road, High-road, Chiswick, King-street West, 
Hammersmith, the Broadway, and Beadon-road. No. 
4 continues No. 2 along Glenthorne-road and Beadon- 
road to the same point as terminates No. 3, while 
No. 5 starts from the same point as No. 1, and tra- 
verses other parts of Kew Bridge-road, Kew Bridge 
and the road leading from Kew Bridge to Rich- 
mond, in which it terminates near where that road 
crosses the South-Western Railway. This Bill is 
also to sanction the vesting in the company or their 
nominees of the estate, &c. of the limited company in 
and to all sums of money deposited in Chancery | 
with respect to the order of 1881, or such parts| 
thereof as shall at the time of passing the Bill| 
remain so deposited, which latter proceeding is | 
described in the short title as repayment of money 
deposited with the Court of Chancery. 

A provisional order is solicited under the title of 
‘Westminster, Pimlico, Chelsea, and Fulham 
‘Tramways’ which is to sanction eleven separate 
works. ‘The route commences near the western 
end of Lambeth Bridge in Horseferry-road con- 
tinuing along or otherwise affecting Regent-place, 
Greycoat-place, Great Chapel-street, crossing 
Victoria-street into and through Strutton Ground 
and Rochester-row, across Vauxhall Bridge-road 
into Warwick-street over Ebury-road railway bridge, 
along Ranelagh-terrace, Pimlico-road, White Lion- 
street, Lower Sloane-street, Sloane-square, King’s- 
road, Chelsea, and terminating in New King’s- 
road, Fulham, near Peterborough-road, 

The South London Company is a frequent visitor 
to Parliament, and certainly cannot be accused of 
going there unnecessarily if the number of addi- 
tional works it applies for next session is a measure 
of the public requirements in the locality adjacent 
to its present possessions. The Bill includes thirty- 
two separate lines, the first of which are in Wands- 
worth-road, ending at Vauxhall Cross ; the extensions 
then go on to South Lambeth-road, Nine Elms- 
Jane, Victoria-road, the Prince of Wales’s-road, | 
Battersea, and join the existing tramways of the | 
company in Battersea Park-road ; they next proceed 
along and terminate this portion of the works in 
Battersea Park-road by a junction with the com- 
pany’s existing line there. Tramway No. 25 begins 
near the obelisk at St. George’s Circus by joining 
the City of London and Metropolitan, and with 
the remaining six forms junctions with various 
portions of the company’s authorised system in and 
near Southwark Bridge-road. 

The undertaking to be sanctioned by the London 
Southern Tramways Bill is to commence at Vaux- 
hall Cross, by a junction with the South London 
line, and to consist of four sections which pass along 
or otherwise affect South Lambeth-road, crossing 











|street extensions of 1880 in High-street, 





the tramways in the Clapham-road on the level into 


and along Stockwell-road, across Brixton-road, 
crossing those tramways, then along Gresham-road 
and Cold Harbour-lane. Next we start from High- 
street, Camberwell, along Cold Harbour-lane over 
Brixton-road again into and along Acre-lane and 
Clapham Park-road ; then another section takes us 
into Hinton-road, Milkwood-road, Norwood-lane, 
Thurlow-lane, Church-street, and ‘lhurlow-place, 
where it terminates near Norwood Cemetery; the 
Bill is to include powers to use parts of the South 
London lines, 

The Clapham, Balham, and Tooting application 
is for an incorporating Bill, including three tram- 
ways, which begin at the termination of the exist- 
ing lines opposite the Plough Inn, in Balham-road, 
pass along that road, Balham-hill, High-street, and 
Broadway, Tooting, and terminate in Church-street, 
opposite the Mitre Inn. 

The promoters of the provisional order for South 
London District Tramways do not disclose them- 
selves in the notice ; but the works to be authorised 
consist of five lines, beginning at Mitcham, passing 
along Merton-road and High-street, Tooting, Bal- 
ham-road, the roadway on the east side of Clapham 
Common, Clapbam Park-road, Acre-lane, across 
Brixton-road, into Effra-road, Lower ‘Tulse-hill, 
Thurlow-lane, Church-road, Thurlow-place, and 
terminating on the roadway from Thurlow-place, 
opposite the south side of Bloom Grove, ‘This 
project seems to clash ominously with the London 
Southern, or vice versd, for we are hardly justified in 
awarding precedence to either, inasmuch as we adopt 
the principles of the light-fingered profession, and 
don’t pick our subjects, but take them as they come. 

Somebody has incurred the expense of adver- 
tising a ‘+ Lewisham and District ‘Tramways” Bill, 
the works of which are to be in two sections, No. 1] 
commencing in New Cross-road, opposite New Cross 
House, passing along Lewisham High-road and 
Loampit-vale and terminating in Lewisham village 
opposite Avenue-road, while No. 2 carries the line 
on to the Black Horze Inn at Rushey Green, That 
tramways in the course proposed would bea boon 
to the residents of the locality affected anybody 
who knows Lewisham and its present public vehi- 
cular availabilities will readily admit ; but the block 
that has baffled all previous enterprise in the tram- 
way line is the hill which rears itself between 
Loampit-vale and Lewisham High-road, A first- 
class North-Western engine might draw acar up 
this precipice, or if there is any virtue in the steep- 
grade talisman proposed for Hampstead, Highgate, 
and Pentonville hills, the promoters of that process 
might lend a hand; but the contractor is not yet 
been born nor the horses foaled that will ever under- 
take or execute that work by animal power unless 
our judgment in these matters much deceives us. 

Norwood and Crystal Palace District Tramways 
are to be in twelve parts, starting from the Croydon 
New 
Thornton Heath, passing along Whitehorse-lane, 


Clifton-road, Selhurst-road, High-street, South 
Norwood, Penge-road, Weighton-road, Seymour 


Villas-road, Anerley-road, High-street, South Nor- 
wood, South Portland-road, Lower Addiscombe- 
road, and Stroud Green-road in the parishes of 
Croydon, Battersea, and Penge. 

The Peckham, East Dulwich, and Crystal Palace 
application is for a Billi authorising three tramways 
commencing near the Junction of High-street with 
Rye-lane, Peckham, passing along Rye-lane, Peck- 
ham Rye, East Dulwich-road, Crystal Palace-road, 
and Lordship-lane, and terminating at a point oppo- 
site the flagstaff at the Grove Tavern. 

The above tramway cases relate exclusively to 
the metropolis, but the provincial and local towns 
are also wellrepresented under this head. As to bir- 
mingham there are three applications ; the Birming- 
ham and Aston is fora provisional order authorising 
four extensions of their system, the first three of 
which are along Corporation-street, and the fourth 
continues the line to Aston-street near its juncticn 
with Lancaster-street. The Birmingham Suburban 
is also for a provisional order, including eleven tram- 
ways, the description of which covers more than 
five pages of the Gazette, and consequently pre- 
cludes iturther comment here. ‘Lhe Birmingham 
and western district is by provisional order to sanc- 
tion twenty separate works, and therefore equally 
beyond our reach so far as details are concerned. 

Liverpool United Tramway and Omnibus Com- 
pany apply for a Bill authorising ten further tram- 
ways in and about that important borough and port. 

Manchester Carriage and Tramways Company 
seek throvgh the medium of the Board of Trade 





power to construct five lines, starting from the 
authorised works of the Manchester Suburban 
Company in Hyde-road and terminating near the 
post-office in Hyde-lane. 

The promoters of the Manchester, Bury, and 
Rochdale undertaking are equally sensible, though, 
judging by the eight pages which occupy the 
description of their requirements, somewhat longer- 
winded people than their predecessors, and ask for 
a provisional order to make thirty-three separate 
tramways between those thriving towns ; the order 
is also to sanction the transfer of the Bury and Dis- 
trict Tramways Order, 1881, and the Rochdale 
Tramways Order, 1$8], to the promoters, 

The Bristol Tramways Company, Limited, apply 
for a provisional order authorising eleven extensions 
of the existing lines in that town, ten of which affect 
the corporation works, and the eleventh is to im- 
prove those of the company, 

The Coventry and District Bill is to sanction a 
tramway from the authorised works in Warwick- 
road, and terminating in the Eaton-road, near the 
passenger station of the North-Western Railway. 

The notice for a provisional order under the head 
of ** City of Oxford and District Tramways,” is of a 
puzzling character. The short title tells us the 
application is for an extension of the Oxford Tram- 
ways Order, 1879. ‘The body then states that the 
promoters are seeking power to effect the following 
amoug other purposes, after which comes power to 
lay down, maintain, &c., the following tramways, 
and the next paragraph explains that the tramways 
are numbered 10 to 10 (though why they are so 
numbered, which would have been information as 
far as it goes, the promoters keep to themselves) and 
are as follows; and thus at last after three dis- 
appointments we get to a literal description of the 
works themselves, which to adopt the fashion we have 
been adverting to, are as follows: No. 10 is along 
St. Aldales-street, No. 10a is a kind of parallel line 
to part of the other with which it forms a junction, 
while No 10) seems to be a sort of ditto repeated 
to the last, forming another junction with No. 10. 
As this notice emanates from the seat of learning 
it may perhaps seem impertinent to cavil at the 
terms in which it is framed; but we cannot help 
feeling that if it had been drawn by less clever 
people we should have arrived at the meaning a 
little quicker, even if we have grasped it after all; 
we should perhaps be sinking still further into the 
slough of impropriety if we were to suggest to 
beginners in Parliamentary work, that they can 
always fit their cases into some precedent by taking 
the trouble to refer to the London Gazette of a 
previous year; still from purely selfish motives we 
will risk it. 

The Port of Plymouth is represented by two 
applications for Bills. The first is on behalf of the 
Plymouth, Stonehouse, and Devonport Tramways 
Company, and includes six additional works. The 
other is to incorporate a company to make seven 
tramways, which in some respects traverses pretty 
much the same route as the established company 
proposes to occupy. 

A Billis applied for under the title of ‘‘ Brighton 
District Tramways,” and the route proposed to be 
followed in twelve sections commences in Hebe-road, 
New Shoreham, proceeds along Southdown-road, 
Lower Shoreham-road, close to Shoreham Harbour, 
and by Portslade Station to Church-road, Hove ; 
the eleventh terminates opposite Cliftonville Hotel, 
in Goldstone Villas, and the twelfth is a junction 
between sections No. 4 and No. 6. 

Having now dealt with the provincial and most 
prominent local cases in a general point of view, we 
can only afford space to enumerate the remainder of 
the towns and places affected by name. They 
include Accrington Corporation, Alford and Sutton, 
Aldershot and Farnborough, Berkdale and South- 
port, Burnley and district, Darfield, Ardsley, 
Wombwell, and Womborough Colliery, Gateshead 
and district, Great Yarmouth, Ipswich Extension, 
Isie of Axholme and Marshland, Leamington and 
Warwick, North Shields and district, North Staf- 
fordshire, Northampton, Oldham Borough, Preston, 
Pontypridd and Rhondda Valley, Rhyl Voryd and 
Plastirion (we mention for the benefit of inexpe- 
rienced topographers that this latter is in the county 
of Flint and near that irrepressible place of inter- 
communication Rhondda), Ramsgate and Margate, 
Rhondda Valley (again), Seaview and Brading Har- 
bour, Swansea Extensions, Staffordshire Extensions, 
Sunderland Extensions, Taunton, Weston-super- 
Mare, and Walsall and district—which concludes 
the list of this class of notices, 
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Brestav, the capital of the Prussian province of 
is situated on both sides of the River Oder, 
364 ft. above sea level. It contains about 7000 houses 
and over 260,000 inhabitants, and to its sanitary arrange- 
ments has recently added a new sewerage and irrigation 
system, which has now been in actual and very successful 
operation for over nine months. 

Some years previous to the commencement of the new 
sewerage works, three canals of a total length of over 
33,000 yards were constructed to carry the house refuse 
and surface water into the river, but leading, as they 
did, into the River Oder within the boundary of the town, 
they seriously polluted the stream, and the rapid growth 
of the town within late years made the new sewerage 
works a necessity, but the old canals have to a large 
extent been utilised in the construction of the new 


on 
Silesia, 



















system. The main sewers consist of brick-built oval 
canals, set in cement, of a minimum height of 24 in. and 
having a granite base; the latter being laid in lengths of 
about 6 ft. Gin., and on the inside face worked per- 
fectly smooth. These main sewers are placed in the 
centre of the roads, with an inclination of not less than 
1: 1800, while branch sewers are laid with a slope of 
1: 500. Side sewers are made by means of glazed earthen- 
ware pipes, from 9in. to 184in. in diameter, laid with 
an incline of not less than 1:300. Of new brick-built 
sewers the system contains about 18,600 yards, and 
some 38,300 yards of earthenware pipes. The con- 
nexions to the houses consist of glazed earthenware pipes 
of 6 in. inside diameter, emptying direct into the street 
sewers, with an incline of not less than 1:50. The joints 


|of all pipes are made with hemp rope and fat clay; a 





few data of cost for laying sewers and pipes may here 
be of interest. 

Average cost per yard run: 
Mean depth below Brick-built Sewer, 


Sarface. small Diameter. 
ft. in. in. 4 s. &. 
12 6 19 2123 0 
10 8 234 3 50 
Earthenware Pipes, 
Diameter inside. 
12 10 16} 1 3 0 
14 6 124 0 18 6 
11 10 94 0 14 2 


House drains, as well as rain-water pipes leading down 
the outside of houses, enter the sewers direct and thus 
|serve as ventilators; the house drains have been con- 
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tinued above the roofs of the houses at a reduced| made in cement casting; they are placed from fifty-five | 
diameter of only 2 in., which has been found not to be an 
advisable plan, it is much better to continue them of the 
same diameter as the drain. 


| to ninety yards apart, and cost about 6/ each. 
are provided at suitable places; they are cylindrical wells, 


Street gullies are mostly built one brick thick, about 3 ft. in diameter, and reduced | 










| to 2ft, at the top to receive a cast-iron manhole cover ; 
the average cost of these was 111. 10s. The sewers can 
be flushed by simple inlets from the river, requiring but 
six men for the whole system. The whole sewage and 
irrigation works have been carried out for the mun’- 
cipality by the contractors, Messrs. Aird and Mark, of 
Breslau; the houseowners have only to pay for the 
branches leading into their houses, while even the con- 
| nexion to the river is made by the town, no extra taxes 
| being levied for the use of the sewerage system. 
| The sewage from both sides of the River Oder is 
| collected in main sewers and led to the main pumping 
| Station, situated on an island close to the junction of the 
river Old Oder with the Oder (see plan), the sewage from 
| the left river bank being carried in a cast-iron pipe of 
30 in. diameter under the river. The pumping station is 
arranged for three pumping engines and three centrifugal 
pumps capable each of raising about 6000 gallons per 
minute. At present only two beam engines and two 
centrifugals and four boilers have been provided, and 
of this plant we gave illustrations on a two-page plate in 
our issue of the 13th inst., and we annex some additional 
views on the present and opposite pages. The boilers 
are of the Lancashire type, 6ft. 6in. in diameter, 32 ft. 
10 in. long, with two flues 28} in. in diameter, each having 
eight Galloway tubes 6} in. in diameter; the working 
pressure is 641b. The engines are, as will be seen on 
reference to the illustrations, compound condensing 
engines, having high-pressure cylinders 174 in. in dia- 
meter and 5 ft, Gin. stroke, and low-pressure cylinders 
| 30in. in diameter and 7ft. lin. stroke. The two 
cylinders, which stand upon a common baseplate (see 
| Fig. 2), are steam-jacketted, and covered externally with 
| felt and a mahogany casing. The distribution of steam 
is effected by double-beat equilibrium valves, the steam 
inlet valves being driven by means of tappets, the 
exhaust valves by cams, all fixed on one motion shaft, 
driven from the main flywheel shaft by means of bevel 
gearing. The air pump is placed below the engine room 
floor level; it is 15}in. in diameter, 3 ft. 8 in. stroke, 
and is fitted with india-rubber valves. The injection 
pump C, placed low down in the water, is 102 in. in 
| diameter and 28 in. stroke, and is worked from the same 
point of the beam as the feed pump D, which is 3} in. 
| in diameter, and is capable of supplying two of the four 
boilers, providing steam for one beam engine and one 
centrifugal pump. 

The wrought-iron flywheel shaft is 10 in. in diameter 
| and carries the flywheel 21 ft. 6 in, in diameter; the latter 
| has teeth cast partly across the width of the rim for 
convenience of turning the engine. The crank, which 
has a throw of 29}in., has a cast-steel crank-pin, the 
wrought-iron connecting rod being forked at its upper 
end. 

The engine has not, as will be seen on examining the 
drawings, an ordinary bedplate, but the flywheel bearings 
are bolted down to heavy wrought-iron beams held to the 
foundations by long anchor-bolts. The governor, which 
regulates the speed of the engine to fourteen revolutions 
a minute, is driven by bevel gearing from the main shaft. 
A substantial platform is built up to carry the beam 
bearings; it consists of two wrought-iron girders 
carried at the ends on wall brackets, and supported 
in the centre by ornamental cast-iron columns, which 
rest witha broad base on stones built in the foundation. 
| Tothe wrought-iron girders the beam bearings are firmly 
bolted; the beam is of cast iron, 17 ft. 6 in. long between 
centres of pins and 3 ft. 9 in. deep in the middle. 

The main pumps are 4 ft. in diameter and 7 ft. stroke, 


| capable of raising 30 tons of sewage per minute 30 ft. 
| high. The valve boxes contain each two suction and two 
delivery butterfly valves of leather ; the suction pipe is 
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3 ft. 7} in. in diameter, the delivery pipe 3 ft. 3} in. The 
delivery air vessel for each pump is 20 ft. high and 6 ft. 
7 in. in diameter. 

The centrifugal pumps are driven by independent engines 
mounted on the same bs aseplate with the latter and having 
cylinders of 13 in. diameter and 13 in. stroke. They are 
fitted with variable expansion gear and with injectors to 
charge the pump before starting; they are each capable 
of raising 28 tons per minute to a height of 17 ft. The 
suction and delivery pipes are 20 in. in diameter. 

The engine room is fitted with overhead travellers 
each engine, capable of lifting the heaviest pieces or rais- 
ing any part from the foundations. 

To each engine is supplied a donkey 








feed P wer 7 is a 





stand-by, capable of supplying three boilers in ca fa 
break-down. The engines, which, as we have ee sady 
mentioned, have now been at work for over nine months, 
have given great satisfaction. In September last a 


12-hour water and coal consumption trial was made, and 
in Figs. 5 and 6 we re produce ea set of inc 
taken from one of the engines. 

10 lb. of water for each pound of ¢ 
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From the pumping station the sewage is forced through 
an iron main 3 ft. in diameter and 4456 ft. in length, con- 
sisting of} cast-iron pipes 13 ft.long and +5 in. thickness; 
this main branches out under the river into two cast-iron 
pipes, each 29} in. in diameter and 390 ft. in length, 
which empty into the main sewage delivery, a square 
brick channel 4 ft. 7 in. wide and 4 ft. 3in. high, covered 
at the top by granite flags, and the whole concealed be- 
neath earthwork, rising 28 in. above the top of the chan- 
nel, and having a level top 5 ft. 6 in. . The total lift 









of the sewage from the bottom 4 the am ber of 
the pumps to the invert of the supply ft. 6 in. 
This main, whieh is over five miles | witha 


2500, and serves a 
thes leading off and left to 
The irrigation is regulated in the 
sluices being provided in the 


mean inclination of 1 : supply for the 
numerous smaller bran 
the irrigation fields. 

simplest manner, wood 











branches, and the sewage runs by vitation to 
the irrigation fields, of which th are at present some 
1700 acres under cultivation. Parallel to the sewage 
canal, but at a lower level, runs the for effluent 
water from the irrigation farms at n of 
1 : 6000 ; the latter empties its contents filtrat 

through the soil, back into the River ] ter 


level. Provision made, however, 
level rises above that of the effluent 
this purpose two centrifugs al pumps are pr 


is 






capable of discharging 100 gall ns of water per s 
they are supplied with steam from two Lancashire | 
26 ft 3 in. long, 5 ft. 9 in. in diameter, with two 


2 ft. 14 in. in diameter, fitted with five Galloway tubes. 








This installation is placed at the west terminus of the 
canal, to discharge water on to some low-lying wooded 
land, and thus relieve the canal of a large quantity of 
effluent water 

The total c cost of this new system of canalisation and 


irrigation for Breslau has been 250,000/., and the working 
expenses amount to 2750/. per annum, leaving out of 
calculation the working and returns of the irrigation 
farms, the results of which cannot at present be accu- 
rately stated. That Breslau has materially improved as 
a residence by this efficient system of canalisation is 
natural; the appearance of the streets, and what is of 
more impurtance, the sanitary condition of the town, 
has materially improved, and the great source of 
danger and annoyance arising from floods of the River 
Oder into which the sewage was previously discharged, 
is now materially reduced. The work was carried 
out, as we mentioned above, by Messrs. Aird and Mark, 
of Breslau, the engines, pumps, and machinery plant 
generally being supplied by Mr. E. Schichau, of Elbing, to 
whom we are indebted for the drawings from which our 
engravings were prepared, while part of our information 
is derived from a work on sewerage of towns, by Johann 
Kaftan. We shall hope at a future date to give particulars 
of the working expenses and returns from the irrigation 
farms, a subject on which but little reliable information 
is obtainable, and which is of the utmost importance in 
the economical « disposal of sewage matter from towns. 








A New Russtan Raruway.—T he Russian Government 
has ordered surveys for a great railway to run along the 
German frontier. The State will guarantee interest on the 
capital required. 





THE SCOTCH IRON TRADE IN 1881. 

From a variety of circumstances the past year was 
one of considerable interest in the Scotch iron trade. In 
only one instance during the last ten years, at least, has 
there been less fluctuation in the prices of pig iron: that 
was in the year 1877, when the two extremes were 
57s. 10d. and 51s, 7d. per ton, the total range being not 
more than 6s. 3d. per ton; whereas in the year recently 
brought toa close the range of prices 9d. per 
ton, the highest and lowest quotations being 53s. 9d. 
and 45s, respectively. During the other eight years of 
the decennial period, 1872-1881, the range of ptices varied 
from 10s. 1d. to 63s. d. per ton. The enormous range 
just mentioned took place in 1872, a ywed by a range 
of 44s, in the succeeding year, and by arange of 37s. 6d. 
in the year 1874. Another circumstance of 
the fact that ne former occasion has 
production been higher than it was last year, the occa- 
sion to which we refer being the year 1570, when the 
pre oduction of pig iron amounted to 1,206,000 t 
against 1,176,000 in the year just Phere is also 
another interesting feature of the year’s trade history, 
namely, tl 
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closed. 


he joint action of the Cleveland and Scotch iron- 
masters to limit the production so that it might be 


brought to something like the proportion of the con- 
sumption. But notwithstanding the reduced make 
during the last three months of the year, in accordance 


8 ol 


with the joint resolution of the two great bodic iron- 
masters, the total stock of Scotch pig iron at the close 
of the year was very much larger than at any former 
“‘ stocktaking” time ; indeed, it had risen at the close of 
the year to the enormous total of 940,000 tons, whereas 
the largest stock on hand on any previous occasion was 
760,000 tons, namely, to the en 1 of the year 1864. These 
several facts afford sufficient proof of the statement with 
which we set out in regard to the interest attaching to 








the past year’s history of the Scotch pig iron trade. We 
shall now go a little more into detail. 


There was a great deal of confidence entert: ine sd, alike 


by brokers 











of the year in regard to the prospects of the trade in 
which they were so deeply interé pated. But the prospects 
were doomed to be blasted to a certain extent mg 
continued severe frost, both in this country 1 on the 
Continent, very materially retarded trade several 
months; and there was a g on a deal less purchasing for 
the United States t han had been anticipated. he conse- 


3 was that holders were very 





of Warrants, which was 
{ bu ss in January, 
declin = to . towar le mik rT lle of February. As 












the exports « nued to be small, combine 


large producti ere was a rapid inc 


both in the warrant stores and in 
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with the result that make eir pric 8 al 













value of warrants in sympat ith went 

ing almost intermittently dur months 

April, and May. Onthe 28rd of the last-nar 

45s. per ton was epted, which was the |] 
|reached during the year. During the: t 

there were some fluctuations in the , rice of pig 

tb neral movement was upwar ls ig 
t ibout the end of June and a nth 
of By the end of August ain 


id by that time there had been a decline in the 
cial brand$ amounting to from 9s. to 10s. per 
1 th e level with which they started at the begin- 
ning f the year, Early in the foll ywing month (Sep- 
tember), there were rumours flying about that there was 
some anxiety on the part of the Cleveland ironmasters to 
enlist the co-operation of the ironmasters north of the 
[weed in reducing the output by blowing out a number 
of furnaces in both districts ; indeed, it was rumoured so 
early as the beginning of July that the ironmasters of 
the Cleveland district—Scotland’s most powerful com- 
petit r—were strongly imb ued with a feeling in fayour 
of restriction on the basis of joint action in the two dis- 
tri This is the first instance of any public recog- 
nition of the Scotch ironmasters by their competitors in 
Cleveland. The negotiations which were eventually 
opened by the latter in due course led to a meeting being 
held in Carlisle, at which the basis of a common under- 
standing as to a restriction of the output was arrived at. 
After the deputations from the two districts returned to 
their — tive bodies of constituents the proposal to 
blow out 124 per cent. of the blast furnaces was heartily 
agreed to. The period over which the arrangement was 
to hold good was six months, from the Ist of October; 
so that there is still nearly Aaa" of the time still to 
go. As was but natural, the knowledge that negotia- 
tions for a restricted production were in progress between 
the two leading ironmaking districts of the world led to 
a good deal of speculation in pig iron, the effect of which 
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was seen in the price of warrants mounting (from 
t5s. Gd. per ton at the end of August) to 53s. 6d. early 
- the month of October, being the same price as the 


ar opened with. From that point the price oscillated 
luring the remainder of the year, dec lint ng to 50s. 44d. 
on the 8th of November, and reaching 52s. 9d. on tl 
6th of December, and 53s. 9d. being paid on the 9th of 
the same month. The yearclosed with a firm tendency 
at 51s. 10d. per ton, and the average price of warrauts 
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over the year was 493s. 1}d. per ton. A few days ietees 
the close of the year the statement of the estimated sta- 
tistics for the preceding twelvemonths was made up and 
issued by the committee of the Scotch [ron Trade Asso- 
ciation, and it had such a de »pressing effect that 50s. 9d, 
per ton was accepted for warrants; but the depression 
was short-lived, for, as we have said, the price at the 
close of the year was 51s. 10d. 

Coming the production, we have to remark 
that very little difficulty was experienced during the 
year in connexion with labour and questions ; 
indeed, there was practically no interruption to the pro- 
duction throughout the year, neither miners nor furnace- 
men proving in any way unreasonable or obstreperous in 
any demands which they thought fit tomake. Some of the 
coalmasters of Lanarkshire gave an advance of wages, but 
it was in no way general, as not a single firm of pig iron 
makers fell in with the proposal to grant a rise of wages 


now to 


wages 








to their mir and several weeks before the close of 
the year the advance was withdrawn in ‘hens cases in 
which it had been conceded. The numb »f furnaces in 


blast on December, 1880, was 124; but when the 
arrangement of the Carlisle conference came into opera- 
tion the number reduced to 105 (from 121), the 
average over the year being 116 against 106 in the pre- 
ceding year. As already mentioned, the total make for 
the year was 1,176,000 tons, as compared with 1,049,000 
tons in the year 1880, the incre: 127,000 tons. 
The average production per furnace, per week, is set 
down at 195 tons (slightly under the average of the three 
previous years), against 190 tons in 1880. 

When compared with those of 1880, the exports of 
pig iron during the past year show a considerable falling 
off. Including a small decrease in the quantity of iron 
sent by railway to England, the falling off in the ex ports 
amounts to 93,000 tons—the total shipments, foreign and 

vastwise (and by railway to England) being 578,000 
tons, as compared with 671,000 tons in the preceding 
year. Notwithstand ling the reduced shipments of the 
past year they were larger than th any other year 
since 1874, when they reached a total of 616,000 tons. 
Dealing with the quantities of pig iron sent to foreign 
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countrie 1 to our colonial possessions during the past 
year, we find that there was an increase to France—the 
t showing 31,559 tons in 188], as against 25,468 
23,936 t 1879. The increase to 
tons being sent to 
,135 tons in 1880, 
any, Austria, and 
tons in 1881, as 
and 124,503 tons 
The shipments u and to Belgium, 
nmark, Sweden, and N ar ) Spain and Portugal 
varied very little past three years. 
ritish America only t ; of Scotch pig iron 
ar, or :- the amount 
while 8 very much 
s than one-half was utities being 106,771 
is in 18s] ag ns in 1880. The 
il tt East di 1a, Australia, South 
rica, &., was 24,554 tons, or only about 200 tons 
than int previous year It will seen that the 
mos rtant falling th America, which in 
past *s has been ver t upon Rectiond for 
its 8 lies pig iron; has such a 
great increase in the produci that untry of 
la may contidently expect that Scotland will hence- 
forth have to be Jess and less dependent upon America as 
shaser, so chat other outlets must be sought for the 

uce of her blas econ me 
During the past year there was very great activity in 


the malleable iron an ‘d steel works throughout Lanark- 
shire, and in the iron foundries connected with the 
marine « ngin¢ ering industry. It is to be regretted that 


the large pipe foundries of the Glasgow district were not 
as busy as those just referred to. As it is, however, the 
local consumption amounted to 817,000 tons during 
the year, as against 719,000 tons in showing an 
increase of 98,000 tons, made up of 13,000 tons of Scotch 
and 85,000 of English pig iron. No mean proportion of 
the latter was hematite pig iron from Cumberland, which 
was in great request at the steel works, and the price of 
which ranged from to 64s. in January, to from 
56s. 6d. to 52s. Gd. in May, and from 59s. to 62s. 6d. net, 
for Nos. and 3 Bessemer, f.o.b. Cumberland 
ports. 


vo 
We have already mentioned that the stock of Scotch 
pig iron at the en i of the year had risen to the unprece- 
dented total of 940,000 tons, the increase for the year 


1880, 


65s. 





1, 2; 


the 
being 201,000 tons; but we need not enlarge on that 
point. No doubt the year finished with an extraordinary 
increase in the stocks, but while that is so, there are vari- 
ous favourable features of the trade to be considered. 
For example, there is an assured large home demand 
from the various industries connected with shipbuilding, 
which is unprecedentedly busy ; and there is the reason- 
able expectation of an increased consumption in the 
large pipe foundries, as well as for railway material. 
Many centres of industry on the Continent are manifest- 
greater degree of activity, and our colonies are also 
in 2 more prosperous condition, especially Australia, 
which has already contracted for increased supplies of 
Scotch iron for the present year. It should also be 
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remembered that there is but little Scotch pig iron in 
store in the United States, while the price of home-made 
jron is tending upwards; and lastly there is the impor- 
tant fact that Scotland is almost the only iron centre 
where there isan abundant stock to fall back upon in the 
event of any disturbance arising through labour dif- 
ficulties. 


THE FAURE ACCUMULATING BATTERY. 

A serizs of highly-interesting experiments has lately 
taken place at the Conservatoire des Arts et Metiers in 
Paris with the Faure accumulating battery. ‘These experi- 
ments, made under the exclusive direction of a committee 
as eminent as that who carried out the investigations at 
the Paris Electrical Exhibition, and in a place so well adapted» 
for the purpose as the Salle des Machines of the Conserva- 
toire, leave little to be desired to make their conclusions. 
We append a translation of some remarks on the trials 
furnished us by the Société Force et Lumiére. They 
extended over five days, during which time all the special 
features of these accumulators were examined, such as the } 
conservation of stored electric energy and the amount of 
actuai efficiency. It will be seen from the figures and 
results given further on that these characteristics approxi- 
mate closely to those described by Sir William Thomson 
some months ago. The members of the Commission were 
M. Treseca, President, and MM. Potier, Joubert, and 
Allard, with the assistance of M. G. Tresca. M. Gérard 
watched the experiments on behalf of M. Belpaire. 

The accumulators tested, to the number of 35, were of 
the laboratory type; they had cylindrical vases 9.84 in. in 
diameter, 13.78 in. high, and about 66 lb. with the con- 
tained water. The electrical resistance of this type is 
high, and this caused a rise of potential in charging and 
discharging, somewhat greater than is the case with the 
industrial type, such as would be employed for tramways 
when the period between charging and discharging would 
be necessarily short. It is important to note the cause of 
this difference, as it will explain results which would 
otherwise appear at variance. It is well known that the 
Faure acumulator consists of two foundation plates, on 
which are applied the materials which by the subsequent 
process of ‘‘ formation’ become the active agents in the 
battery, such as oxide of lead, spongy lead, &c. The 
Planté battery is rendered active by the disintegration of 
the plates themselves. M. Faure having noticed that the 





| following Monday morning and was finished at 3 P.m., 





surface of his foundation plates, while having a great 
influence on the resistance of the battery, but none on the | 
absolute storage capacity, which depends only;on the thick- | 
ness of the spongy lead applied to the plates, and as these | 
points affect largely the cost of production, he made | 
batteries either of high or low resistance for different | 
purposes. The cylindrical accumulators used at the Con- | 
servatoire were formed of two plates rolled spirally. ‘The 
positive plate, that is, the one carrying the negative 
terminal, was .(4 in. thick ; the negative plate was .08 in. ; 
both were perforated with holes .39 in. in diameter, and they 
were covered with a paste of minium in the proportion of 
4.8 lb. per square foot of plate. Annexed is a diagram 
showing the arrangement of the apparatus used in these 
experiments, which were commenced on Wednesday the 
4th inst. However, before that date a preliminary | 

| 

| 

| 

| 

| 





experiment was made, consisting in freeing the batteries 
of any charge they may have accidentally contained. This 
was done the previous day, and lasted over six hours, during 
which was noted towards the end, the fall of the potential | 
with an average current, in taking as a unit the potential 
at the two end terminals of the 35 elements in series, and 
in roting also the luminous intensity produced. This pre- | 
liminary experiment was necessary, though it had nothing | 
to do with measuring the total storage capacity, but the 
capacity, or rather the efficiency between practical limits | 
during which the lamps would give a uniform and satisfac- 
tory light. These measurements marked the limit of the 
experiment, which, moreover, was fixed as to its con- | 
clusion by the rapid falling off of the luminous intensity. 
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In the above diagram, A shows the battery of accumu- 
lators, B the Siemens dynamo-machine used for charg- 
ing, & the resistance introduced in the circuit exciting 
the Siemens generator, C the speed counter, D the 
dynamometer, E E, E, Marcel Deprez galvanometers 
showing the total eurrent, that used for exciting and 
that for charging ; F is the Siemens electro-dynamometer, 
G is aWeber meter, H is a Thomson potentiometer galva- 
nometer, I a Masvart reflecting electrometer, and J a 
42-cell Daniells battery. As shown in this diagram, the 
power was transmitted to the Siemens machine through a 
dynamometer. As the generator was constructed to pro- 
duce a lower potential than that obtained, it was necessary 
to introduce a resistance in the exciting current, which not 
being absolutely necessary to the system, should be deducted 
from the total work expended. The description of the dif- 
ferent instruments given above, sufficiently explains them ; 
it may be added, however, that the Weber meter G gave 
results corresponding with those of the other instruments. 





The above figures speak for themselves, but we may add 





The electromotive force of an accumulator was found to 
be 2.15 volts, and in reading the figures of the potential 
column obtained on the Thomson potentiometer, it must be 
remembered that this 2.15 corresponds to 32.5, and also that 
the figures of the graduation are directly proportional to 
the tangents of the angles. Some small correction will be 
needed in the figures of the Table given below, but as they 
require delay to check, and as the work will be published 
by the Commission with all detail, it is preferable to give 
them, though not absolutely exact ; they show the average 
results as nearly as time permitted them to be obtained : 
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The resistance mentioned above as having been intro- 
duced into the exciting circuit of the generator, on account 
of the too low resistance of the electros, was measured, 
and it was estimated that 4338 foot-pounds per minute 
represented the mean of the work thus uselessly expended, 
so that the average useful work per minute was 44,792 
foot-pounds. The mean potential reading of 37.75 corre- 
sponds to 87 volts for the battery of 35 elements, in dis- 
charging equal to a mean effective electrical duty of 32,331 
foot-pounds per minute, for the work equal to 44,792 foot- 
pounds expended, and consequently a duty of 71 per cent. ; 
this might evidently have been higher, and is partly ex- 
plained by the great speed given to the machine—1060 
revolutions—and the low duty demanded of it. 

The operation of discharging the batteries was performed 
at twice with an interval of thirty-six hours between the 
two processes. It was commenced at 2.45 p.m., Saturday 
January 7, and was continued until 10 p.m. the same 
evening. ‘The work was recommenced at 10 o0’clock the 


though it virtually concluded at 1.30 p.m., judging from 
the luminous indications. During the operation of dis- 
charge the desire to approach practical conditions as far 
as possible, and to obtain a uniformity in the power given 
off, led to some slight apparent confusion, which while it 
perhaps depreciated the value of the theoretical deductions, 
increased considerably the practical results. At first the 
discharge was made with thirty cells, the five others being 
successively added with the intention of increasing the uni- 
formity; these additions were made by the manipulation of 
a commutator. The second stage of discharge was effected 
similarly, commencing with thirty cells, and then rising to 
thirty-two and thirty-five. It is, moreover, easy to show 
by calculation what ought to have been the curve of dis- 
charge if the whole thirty-five cells had been used at once ; 
this curve is shown in dotted lines in the annexed diagram. 
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During the period of discharge the arrangement of 
instruments resembled that used for charging. There 
were, moreover, eleven Maxim lamps placed in a dark 
room with the photometer placed at the disposal of the 
Commission; the measurements were made by MM, 
Attava and Leblanc. We must point out that the figures 
in the annexed Table are not absolutely correct ; they are 
published subject to small variation, but they give very 
closely approximate averages of the absolute results that 
can be always obtained. The number of readings was 
much greater than the space at our disposal will allow us 
to publish. 


Result of Discharging a Faure Baitery of 35 Cells 
with 11 Marim Lamps. 











Time Current, | Potential — 
ime. Ampére’s. | Reading. _— 
2.43 0 27.8 30 cells discharging, 
2.45 16.37 26.2 Saturday, Jan. 7. 
4.30 16. 26. 
6.30 15.6 25.5 
8. 15.49 25.3 
9.30 16.70 27.2 | 32 cells discharging. 
10. 16.06 26.5 
10. 0 28.5 32 cells on Monday, 
10.15 16.82 26.9 Jan. 9. 
11.30 16.20 25.7 
11.35 17.74 27.9 | 35 cells. 
12.30 16.42 | 26. 
1.30 14.73 | 23.9 | The experiments prac- 
2. 13.85 22.8 tically ended here. 
2,30 13.26 21.9 
12.64 | 21. 











to them, the number of ampére-hours resulting during 
the discharge, and which amounted to about 178, which 


give a duty of current of 178 five days after charging. 
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The work done, represented by the shaded portion of the 
annexed diagram, amounted to 30,523,200 foot-pounds. On 
the other hand, work was delivered to the battery, repre- 
sented by a current of 8.5 ampéres per second, during 
22.75 hours with «mean potential of 

915 ar Qn WP 

2.15 x — . 87.75 87.5 volts. 

ved 

representing a total work of 43,542,660 foot-pounds, or a 
duty of the accumulator of 70 per cent. 

It was proved that the efficient duty of the Siemens 
machine under the very bad condition in which it was 
worked was also 70 per cent., so that even under these 
unfavourable circum-tances, the work developed as light 
amounted to nearly 50 per cent. of the initial power. ‘To 
render this experiment still more striking, we may remark 
that the discharge represented a mean work of 795,630 foot- 
pounds per second, during nearly eleven hours, and that it 
was stored up in about one ton weight of battery. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Engineers.— 
A general meeting of the members of the Chesterfield and 
Derbyshire Institute of Mining, Civil, and Mechanical 
Engineers was held on Saturday afternoon at the George 
Hotel, Nottingham. Mr. A. Burnes, M.P., occupied the 
chair. Mr. Weston proposed that the present representa- 
tives of the Institute, Lord Edward Cavendish, M.P., Mr. 
Alfred Barney, M.P., Mr. John Jackson, J.P., and Mr. J. 
W. Fearn, should be re-elected to serve on the committee 
of management of the Stephenson Memorial Hall. This 
having been seconded, Mr. Evans expressed his opinion 
that they should fall in with the chairman’s suggestion, 
and not make too great demands upon the time of their 

resident. He proposed the substitution of the name of 

fr. Arthur Carrington for that of Lord Edward 
Cavendish. Mr. Jackson seconded. Mr. C. E. Jones 
pointed out that Mr. Carrington was already a member of 
the committee, and that the motion just proposed would, 
if carried, give bim a double qualification. Mr. Jackson, 
believing that this circumstance had been overlooked, 
suggested that the name of Mr. Oliver should be substi- 
tuted for that of Mr. Carrington. The resolution having been 
seconded by Mr. Evans and carried, Mr. Oliver, in accepting 
the post, promised that at all times he would do whatever he 
could in the interests of the Institute. The secretary read a 
short paper on the application of Fleuss’s patent noxious 
gas apparatus and Foster and Fleuss’s patent safety mining 
lamp. Mr. Fleuss having lit one of his patent safety 
lamps and put on a noxious gas apparatus, exhibited them 
to the audience and fully explained their principles and 
capabilities. Mr. Fleuss was afterwards thanked for 
attending the meeting. A number of compliments were 
also paid him on account of the value and usefulness of his 
inventions. Mr. Brown warmly recommended the appa- 
ratus, observing that since it was last exhibited to the 
members at Chesterfield it had been removed out of the 
category of experiments, as it had been proved to be a 
most valuable means of saving life and property. The 
chairman said he had no doubt the apparatus would prove 
efficacious, especially in cases of emergency. The test to 
which it had been put at Seaham was sufficient to establish 
the practical character of the invention. Mr.C. E. Jones 
said he wished to say a few words before the meeting sepa- 
rated. As most of their meetings that were held away 
from Chesterfield appeared to be well attended, he would 
suggest the desirability of a meeting in London in the 
summer. This suggestion was adopted. 

The Leeds Corporation and Steam Boilers.—The follow- 
ing important notification has been issued from the town 
clerk’s office to the various owners of boilers in the 
borough : ‘‘ Town Clerk’s Office, Leeds, January 15, 1882. 
Sir,—Lam instructed by the Water Works Committee of the 
Corporation to inform you that for the prevention of 
accidents, they have decided that from and after the date 
hereof no steam boiler shall be allowed to be supplied with 
water direct from the main, but that a suitable cistern for 
holding a sufficient supply must be provided in every case. 
And the committee have also instructed me to give you 
notice that the above regulation will be strictly enforced, 
and unless the steam boiler now upon your premises is 
disconnected from the main before the first day of March 
next, the committee have instructed their officers to cut off 
the water, and will discontinue to supply your boiler until 
the above regulation is complied with.—l am, &c., George 
W. Morrison, Town Clerk.”’ 

South Yorkshire Miners’ Wages.—The question of a 10 
per cent. wages advance to the men who are members of 
the Yorkshire Miners’ Association, is apparently little 
nearer a settlement, and the present aspect of affairs is by 
no means satisfactory. It is possible that the miners’ 
representatives are hardly proceeding ina manner calcu- 
lated to decide the matter at issue over the whole district. 

Colliers’ Wages in West Yorkshire.—Yesterday after- 
noon a meeting of West Yorkshire coalowners was held at 
the Great Northern Hotel, Leeds, at which a deputation 
consisting of about twenty miners from the Yorkshire 
Miners’ Association attended for the purpose of discussing 
with the masters the working of the sliding scale and of 
making a request for an advance of 10 per cent. upon the 
present rate of wages. The miners were informed that if 
they were dissatisfied with the sliding scale agreement they 
were at liberty to give the six months’ notice required for 
its termination. With respect to the request for an 
advance of wages, the masters stated the present price of 
coal would not warrant any advance whatever, and that no 
advance would be made except such as might be shown by 
the sliding scale. 
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Unper the title of ‘‘The Swiftest American Locomo- 
tive,”’ the American Machinist in a recent number has 

ublished an account of the new type of express engine 
Jately introduced on the Central Railroad of New Jersey. 
Through tbe courtesy of our contemporary we are enabled 
to reproduce the illustrations of these engines on the pre- 
sent and opposite pages. Our contemporary decribes the 
engines as follows : 

** With the rapidly increasing passenger traffic upon 
the railroads in this country has also come the necessity of 
increased speed, and to-day all the railroad companies con- 
trolling trunk lines are striving with each other to see 
which can make the best time with express trains. The 
Master Mechanics’ Association have a standing committee 
appointed to determine which is the best form of fast 
passenger locomotive. The locomotive builders are also 
exercising their brains actively in endeavouring to produce 
a locomotive that shall combine power, speed, and economy 
—three essential requisites in accomplishing the service 
desired. 

‘The engraving on page 84 represents a locomotive 
lately built by the Baldwin Locomotive Works, of Phila- 
delphia, for the Central Railroad of New Jersey, designed 
particularly for fast passenger service. 
considered by its builders to be their best design, combin- 





This locomotive is | 





Fig. 


ing more desirable features than any other style of loco- 
motive ever built at their works. 

** Four locomotives of the design here shown (viz., two 
with 18in. by 24 in. cylinders and two with 19 in. by 24in. 
cylinders), are now running upon the Central Railroad of 
New Jersey, with the object of determining which of the 
two sizes is the better. 

‘In general appearance the locomotive shown in the 
engraving resembles the usual style of first-class eight- 
wheel locomotives, but with some very important improve- 

‘ments. In order to supply steam to larger cylinders a 
larger furnace, more heating surface, and greater boiler 
capacity are required. 

| ‘** Inthe ordinary passenger locomotive the boiler sets 
inside the frames, and the necessary water spaces at either 

| side of the firebox greatly reduces the width of the firebox. 
| These water spaces are made as small as is considered safe, 
|in order to get the necessary grate surface. To overcome 
one evil another is introduced. 

| ‘* Since the introduction of anthracite coal as a fuel 

| upon locomotives, a larger heating surface isrequired. At 
| first only the best quality was used, but lately coal dust 
has been successfully burned to some extent. 

‘* The true advantages of this, however, are still an open 
| question. Boilers have recently been placed upon the top 














of the frames, which admits of their being made as wide, 
or wider, if necessary, than the outside of the frames. This 
improvement admits of a wider firebox and larger water 
spaces, but the boiler sets higher, and the depth of the 
firebox is very much reduced. To overcome these objec- 
tions the design shown in Fig. 1, on page 84, has been 
adopted in the class of locomotives here represented. It 
will be understood by those familiar with the working of 
locomotives that the hottest part of the firebox is at the 
front end, and the greater portion of the fuel (anthracite 
coal) is burned upon the front half of the grate. Fresh 
coal is placed just within the door, and the jarring of 
the coal upon the inclined grates V, when the locomotive 
is running, feeds the coal ahead as fast as it is required to 
supply the fire. It is, therefore, highly necessary that the 
firebox be made deeper at the front part. To accomplish 
this, the frames, instead of being made straight upon the 
top, are inclined from N to the middle of the main pedestal 
jaws M, as shown in Fig. 1. 

‘* This design makes a very strong job, and allows the 
grate bars to be placed quite near the bottom of the boiler. 
Where the boiler is straight upon the bottom, as upon 
straight frames, in order to get a sufficient incline of the 
grate bars, a large space is left at the back end of the fire- 
box, between the under side of the grate bars and the 
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bottom of the boiler. It will be observed th this space 
in the engraving is quite small. The boiler is stron; gly 
bolted to the cylinder saddle, whic formed of two pieces, 
each cylin ler being cast solid with the saddle and be i 





together at the centre. The back part of the boiler is 
strongly supported by four links H, which allow a free 
expansion without s} nging the frame. Particular atten- 
tion is directed to the ingenious method of arranging the 
springs and equalising bars. : 
‘The equalising bars I, also the back springs K, are 
loc: ated between the frames, in spaces w 1 are in most 
engines unoceupied, while the equalisers J, — d upon 


top of the » driving boxes occupy the place of saddle 














main springs L, are located in the usual positi over the 
main driving boxes, while all the springs are easy of 
access. The ash-pan is arranged as shown at S T, having 





slides at the bottom for the removal of ashes and clinkers 
Che tail end of the frame is made in a very substant 
manner for the drawhead, as shown at U,t 
upon the t ink being represented by W. This¢ 
is better shown in Fig. 3, which represents ¢ 
section through line A B, and end view of 
The tail piece is shown at P, -_ the Be ane bri 
drawhead at O, being strongly bolted togeth« 
‘There are three solid grahe bars N, which may b 
partly or wholly withdrawn, 





1 knocking out or cleaning 








Cc ylind r, dia ameter 


Steam eo length 


| in. diamete r, doub le. 
Crosshead, ¥ wings, phosphor-bronz: 
Rod, brasses, phosphor- bronze. 


Packing rings, brass, with springs and 
- 
Heads and followers, cast 


Connecting rods, Otis steel. 
Side rods, taper, 4{ in. at ends 


Solid spokes and rims. 
Standard steel tyres. 











the fire. This may also be seen in Fig. 2, which shi WS a 

cross half section, through line C D of Fig . All except 

the three solid s, are hollow water tubes, as shown | 
at M, 2 ss-section of back spring is shown at C.| 
The circulation of water about t firebox is excellent, 
on account of the enlargement at the top, shown at A, in| 
Fig. 3. Gener it A is the same as at B, | 


which docs 1 a cireulation, because t! 





in rising toward the surface of the water 



























globule sofs t ; 
require more space as they expand. The crown sheet ts 
strongly supported by bars shown at J, the ends supported 
by the castir KX, +h rest upon the edges of the crown 
and side sheets. 

The running boards E are wl of sheet iron, with 
edges formed of T-iron, as shown at G. Within the cab F 
the running boards are covered with wood. This locomo 
tive is furnished with a steam reverse, operated by only 
one lever by a single m tion l connexior the 
lifting shaft are sho g t PO, 1 Fig. 1. In case any of | 
the pins should wor ope the link motion, the fri ends | 
of the eccentric rods arv prevented from falling upon the | 
track by a guard Q, of rou extending across b | 
the frames. The side rods are made large at centre, 
as shown in Fig. 4, and will be easily understood from 
the detailed dimensions. | 

“Through t kindness of Wm. Woodcock, master | 


mechanic of the Central Railroad 
a trip on this locomotive (No. 169 
pleased with the ease with which the engine performed its 
work. The train usually consists of five cars, viz., on 
baggage, one express, one Pullman drawing-room coach, | 
and two ordinary passenger coaches. With this train, and | 
notwithstanding the fact that the smokestack is well 
enclosed within the smoke-box, to prevent throwing fire 
plenty of steam is generated : l parts of the road. The 
distance from Jersey City und Brook is 32 miles, and 
the regular sched 
This distance ha 
Three miles upon the route have been run in 2 minutes and 
245 seconds —the same distance fre jue ntly covered in 
this locomotive 


w Jersey, we made | 
ul were very muc 











‘ 
vetween stations is 57 minutes. 
169 in 35 minutes 








24 minutes. The quickest mile ever run by 
was in 45 seconds—timed between mile posts with a stop | 
watch. This is the best railroad time we ever heard of. | 
W. C. Aten, the Ly ‘She is the boss, and 
behaves as if she 








opportunity to make up 1 little 








lost time.’ We are info i that with this style of loco 
motive very little time is ever lo-t upon the road 
** We append the following dimensions of detail 
: ; ft, in 
(rauge of road eee - 53 | 
Boiler materia!, Otis steel ; thick: oO { 


Diameter of shell... f t 
Style, wagon t 





Firedoor, di ter 1 1 
Dome over firebox, diameter eee 2 8 
Firebox sides, corrugat net WwW ; hae 
Width = - ; > 7 











Material, Otis steel, crown sheet, t 
ness ( | 
Tub t, thickness eee » 4 
sides ’ eee 0 { 
Back . ° 0 ( 
Water space, back, t ose 0 
front 0 , 
~ Ss s ore , 
Crown b 
placed above « t 0 3 
I ’ rewed 
ugh sheet wit n below 
Co istion chamber eee see 0 D 


lubes, iron, No. 12, wire ga ’ 
ends swaged for copper rings at 


firebox ends. 


Tubes, nomber os ese 200 
a t } 4 
’? ] . 
Dry pipe, wrought iron, diameter... 0 8 
Grate, water tubes, diameter ove 0 2: 
99 area 38 sq. ft. 
Heating surface in firebox 145 ,, 
tubes jy; a 
99 P total 1320 
Steam pressure per square inch... 140]b. 
W l ba gid, driving wheels ‘i s. 6S jt 
99 total ... 2] 


Driving axles, ¢ Itis ~ ‘ al. 


Westinghouse automatic. 
, Straight, company’s style ; 








No pumps, two injectors inste: ud. 
T , four-wheeled, swing bolster. 
Pedestals faced with steel plates. 
Diameter of wheels 










































































‘xt it commu inicating wit 


valve is an ordinary D 
as sh wn, and it is con- 





king shafts belong- 


ng to the two pumps are i 


two pumps of a pair be called A and B, 
and let it be ee d that A is standing at one end of 
hi i i During its movement B 


shi i t haps valve of A and “admit ste so as to cause the 





B will st »p entil in 
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so on. Tho arrangement works with great Pm ness 
and regu — and the speed can be varied with ease 
through very wide limits. At each end of each cylinder 
is an adjust tab le cushioning valve (see Fig. 1), which is 
opened by the piston as it approaches the end of the 
stroke, and admits a small supply of steam to meet tho 
piston, the latter before striking’ the cushioning valvo 
having travelled over—and thus closed—the exhaust 
passage from that end of the cylinder. The amount of 
steam admitted for cushioning is under control, and can 
be adjusted to suit the speed of the pumps. 

The pumps we are describing have to deliver against 
a pressure of 15001b. per square inch, and their cylinders 
are made of close-grained cast iron with removable 
phospher-bronze liners. Sections of one of the pumps 
are given in Figs. 5, 6, and 8, and an end elevation in 
7, and it will be seen that they are of very sub- 
stantial proportions. The two pumps driven from each 
steam cylinder are placed face to face, as shown in the per- 
spective view, their plungers being attached to a strong 
wrought-iron crosshead, to the ends of which are coupled 
the two piston-rods with which the steam piston is pro- 
vided. The whole arrangement is very direct and compact, 
The pump plungers are of phosphor-bronze, and are 
packed by hydraujic leathers, as shown in Fig. 6. 

he valves used in these pumps are shown in detail 














Fig. 4, and are of a pattern which Messrs. Owen have 
found to give ex = results when working agaiust 
heavy — They are made of gun-metal, and 
have spin lles projecti ng upwards, and working in heavy 
i-metal caps, each cap containing r 
valves are faced with the best oi 





leather secured by a central screw, 
bear on flat faces $in. wide. T 





valves Messrs. Owens have found to be very durable, 
and they work very quietly under heavy pressures 
Altogether the steam pumps we have described are a 
h 





good j b, and well adapted for their purpose, 


B Low K SIGN ALL ING. 
To THE EpiIroR or ENGINEERING 
Sik,—You kindly favoured me by the insertion of my 
letter on ‘* Block Signalling” in your issue of the 23rd of 
December last, and I beg to spologise for again asking a 
similar favour with re gard to this. 

o one can contest that in order to render the present 
block signalling systems perfect, and therefore reliable, 
they require to be remode lied in such a manner that “an 
absolute mechanical dependence between the electrical and 
semaphore signals be established, thus preventing the 
signalman from giving ‘clear’ semaphore signals (or setting 
points) when the line is obstructed.’’ It is very satisfac- 
tory to me to see that Colonal Yolland, secretary of the 
Railway Department of the Board of Trade, says in con- 


| cluding his report on the Canonbury railway accident: ‘* I 
| have received various sug 


gestions that had the electrical 
and out-of-doors signals been interlocked with each other, 





| and that it should not have been possible for the up-starting 


signal worked from No. 1 signal-box to have been taken off 


| without the consent of the signalman in the Canonbury 


Junction signal-box by one of the various systems now in 
use, these collisions would not have happe ned,” and again, 
** Wherever the permissive-block system is introduced, 
trains are frequently signalled forward by hand signals 
while the home signals still stand at danger.’ Itis only 
reasonable to consider that where the ‘* permissive block’ 
is allowed a perfect block system is an impossibility. 
Fortunately general opinion is against the ‘‘ permissive- 
block’’ system on crowded lines ; it could hardly be other- 
wise ; and Colonel Yolland terminates his report by saying, 
* Permissive-block working should not be allowed on any 
lines where the traffic is heavy, and a very short interval 
of time between the trains.’’ 

‘It is an ill wind that blows nobody good,’’ and I think 
we may consider this lamentable Canonbury accident an 
occurrence which will considerably attribute to revolutionise 
the present imperfect means of railway block signalling. It 
is not only Colonel Yolland who pm pd brings these 
suggestions mp us, that electrical and out-door signals 
between rear and advance stations should be interlocked, 
but voc populi also strongly and undoubtedly inclines 
towards that opinion. We know that on the London, Chat- 
ham, and Dover, Brighton, and South-Eastern Railways a 
system is adopted in all parts which are especially crowded of 
interlocking the telegraphic apparatus with the semaphores, 
whereby it is absolutely out of the power of the signalman 
to signal a train to pass his box until he has received a signal 
from the next station in advance recording that the line is 
‘lear. But suggestions for the speedy adoption of such 
interlocking signalling systems are not of yesterday’s date, 
either in England or on the Continent. The Times of the 
Ist March, 1875, described Messrs. Farmer and Tyer’s 
signalling apparatus, and says, ‘‘ It provides for the weak 
points in the block system, and by it the signalman at one 
end of a block section controls the action of the semaphore 
arm outside the cabin at the other end of the section. He 
thus obliges it to tell the same tale to the engine driver on 
the train as is told upon the telegraph instrament within 
the cabin to the signalmen themselves. Such is the latest 
development of railway signalling which is worthy of 

careful attention, constituting as it does a marked advance 
upon the ordinary block system.’”’ ENGINEERING de- 
scribed the same system on the 30th of April, 1875, and 
very justly said, ‘* It will thus be seen that it has now 
become possible so to control the semaphore arm at one 
end of a block section from the other end, and the possi- 
bility of its being lowered until a given train hs as cleared 
out of the section can be prevented, and then ‘‘we thus 
have another element of safety ready to be introduced into 
the working of our railways, and it is to be hoped railway 
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managers will not be slow in availing themselves of the 
services of this useful adjunct to railway signalling appa- 
ratus.”’ Other men, like W. R. Sykes, Spagnoletti, &e., 
of the highest standing as signalling engineers, likewise 
stepped forward with systems of their own, declaring that 
electrical interlocking between rear and advance stations 
was an absolute necessity for guaranteeing the safety of 
railway traffic. Without trespassing upon your space by 
quoting further proofs from English sources relating to the 
feasibility and necessity for such a signalling system, I 
beg to be allowed a few more words, by which I mean to 
prove that electrical and mechanical interlocking between 
rear and advance stations has long been recognised as the 
most approved signalling system on the Continent. For 
any doubter of the efficiency of this system the following 
facts may suffice to convince : : 
On the Ist of December, 1870, a conference for determin- 
ing the principles of railway signalling was held at Berlin, 
at which there were present railway directors, chief engi- 
neers, and telegraph superintendents, nominated by 
seventeen of the principal German railway companies, and 
also Baron yon Weber, consulting engineer at the Royal 
and Imperial Ministry of Commerce ; Inspector Tiremper, 
of the Imperia! General Railway Inspection; and Dr. 
Werner Sicmens. At this conference eight principles for 
the guidance of railway signalling were laid down, of which 
No. 3 says, ‘The signalman at a block station should be 
unable to remove or change on his own account the danger 
signal at his own station.’’ In consequence of the ex- 
pressed opinions of that conference, Messrs. Siemens and 


Halske, of Berlin, the sister firm of Messrs. Siemens | 


Brothers, London, constructed a block apparatus, which 
has since 1870 been adopted by most of the German rail- 
ways, and also by others in Holland, Austria, Belgium, 
Russia, Sweden, &c. In that system an absolute mecha- 
nical dependence between the in-door electrical block sig- 


nals and the out-door visible semaphores entirely with- | 


holds from the hands of a signalman the removal of the 
danger signal at his own station, out-door as well as in- 
door, which operation can only be effected after the train 
has passed the next block station in advance, the latter 
having first placed its semaphore at danger. 
block system is well known in England, it bas not only 
been exhibited at various exhibitions, but Captain Mal- 
lock (now Major Mallock, R.E.), of the Indian Telegraph 
Department, described it in a paper ‘‘ On the Block System 
of Working on Railways,’’ read before the Society of Tele- 


graph Engineers on the 23rd April, 1873, and which treated | 
on the actual block apparatus exhibited on that occasion | 


by Messrs. Siemens Brothers. Lllustrated descriptions of 
this system appeared repeatedly in technical journals, as 
for instance in Jron, 


locking apparatus. When the Times and ENGINEERING, 
in March and April, 1875, first advocated the adoption of 
interlocking between home and advance stations, that 
very system had then already been introduced by Messrs. 
Siemens and Halske, and was in full working order at and 
between 1300 Continental block stations, viz. : 

Established in 1871 at 149 block stations. 


oe oe 
it 1872 ,, 270 ,, a 
es 1873 ,, 293 ,, ee 


- 1874 ,, 588, % 
and as a further proof of the satisfaction which such com- 
pulsory interlocking bas given, and the confidence it has 
gained, I may say that I possess detailed information 
showing thatup to lst September, 1881, Messrs. Siemens 
and Halske have supplied and fitted 7720 block stations, 
which interlock a total of 4500 different kinds of levers, 
3900 out-door semaphores, and 891 points. May we not 
in view of these facts ask ourselves the question, whether 
it is not high time that English railway companies began 
to pay more earnest attention to ENGINEERING’S sugges- 
tion of 1875, that railway managers must not be 
slow in availing themselves of the services of such 
useful adjuncts to railway signalling, viz., the electrical 
and mechanical dependence of in-door and out-door signals 
between rear and advanced stations? That some such 
system must sooner or later become the approved form of 
block signalling, there can be no doubt whatever, because 
it is in the interest of the companies as well as the public. 
The lamentable and extraordinary accident at Canonbury 
may thus bear good fruit, and act forcibly in materially 
shortening the crisis of reorganisation of those block 
systems, so-called, at present used. 
I am, Sir, your obedient servant, 
R. vON FiscHeER-TREUENFELD. 
Turret Lodge, Cavendish-road, Clapham Park, 8.W. 





THE SEVERN TUNNEL. 
To THE EDITOR OF ENGINEERING. 

Srr,—I observed in your last issue a notice of the above 
work, in which it is mentioned that I ranged the lines. 
From this one would judge that it was all I had to do with 
the Severn Tunnel prior to its being let, and the chief 
engineership assumed by Sir John Hawkshaw. Merely 
reading the account, it seems a simple thing to do to range 
lines under such difficulties as I had to encounter ; but it is 
far from it, and the only way accuracy could be obtained 
was by continual weekly independent observations. This 
I did, and I think no one who knows anything about it 
would attempt to deprive me of the credit, and | am sure 
Mr. Charles Richardson would he the last to do so. 

Your correspondent speaks of the rock drills. At first 
two of McKean’s machines were tried, but soon found 
faulty. I then designed the machines that have been used 
all through (and are still at work), also the air pumps, 
rock drill carriages, receivers, system of working, &c. All 
these machines were made at the Great Western Railway 
Locomotive Works at Swindon under my direction. I may 
also remark that all the works were laid out by myself, 


The Siemens | 


on the 25th November and 23rd | 
December, 1876, pointing out the advantages of inter- 


| inappreciable amount of contamination. 


| read a paper on this and other subjects at Bristol in July, 
1878, which is printed in the Proceedings of the Institution 
of Mechanical Engineers of that date. 

With regard to the Shoots Channel I think any unbiassed 
|} engineer who had thoroughly looked into the question 
| would say it was cut by the River Wye. The mouth was 
| originally at Charestone Rock, and this would direct the 
| whole force of that river in the line of the Shoots. The 
| Severn in ages past skirted here the Gloucestershire Hills, 
|and it has been proved by borings that a deep channel 
| exists alongside of them. 

Iam, Sir, yours truly, 
Joun J. Geacu, M.I.M.E. 
New Pasasge, Bristol, January 24, 1882. 


COOPER’S HILL COLLEGE. 
To THE EDITOR OF ENGINEERING. 

Sir,—For the sake of people who are anxious to get 
some truthful information on the subject of Cooper’s Hill 
and engineering education, I hope you will allow me to 
|attempt to answer the extremely misleading statements 
| of Mr. Henry Holland. 

I am myself a Cooper’s Hill man, working my two years’ 
practical course on works which pretend to be well in 
| the fore front of the engineering world. There are here 
| other pupils who have been working for various periods 
| from one to three years; and I may venture to affirm that 
so far from my acquiring information from these my “‘ better 

informed colleagues,’’ I have from my college experience 
| been able to inform them on many points; and this, not- 
withstanding that I passed out low down in the college. As 
for dealing with actual problems, what engineer trusts 
a problem of any real difficulty or usefulness to a pupil ? 
| There doubtless are engineers who take such a paternal 
| interest in their pupils’ welfare as to ste that they are 
| learning, but as a rule pupils are either left to themselves, 
or used as inferior clerks to do work it would not pay to 
give to a paid man. 

As regards his attack on the professors, Mr. Holland’s 
acqnaintance with the records of the engineering world 
must be but small if he does not know that these gentle- 
men have not only left an enduring mark thereon, but are 
still adding to its stores of knowledge. Mr. Holland, in 
short, misses the point that the difference between a 
Cooper’s Hill man and an engineer’s pupil is that between 
a schoolboy taught by the experience and knowledge of 
men eminent in the profession, and forced to profit to some 
extent by this teaching, and a schoolboy teaching himself 
aided by the limited and bigotted notions of half-educated 


| foremen. 








I am, Sir, yours, &c., 
January 24, 1831. 


BR. I. B.C. 
THE VIENNA RAILWAYS. 


To THE EDITOR OF ENGINEERING. 

Sir,—As it is not usual for engineers to praise their own 
schemes, or attack those of competitors in the columns of 
public papers, I should not have infringed this wise custom 
vy replying to Mr. Fogerty’s letter in your last number, 
were it not that your correspondent appears to consider 
| your report of my project as likely to mislead, and that he 
| states that he is unaware of its very existence. 

With respect to the first charge, I may say that having 
carefully read through the summary which appeared on the 
subject in your issue of January 12, I cannot find in it one 
single imaccuracy. With respect to the second, Mr. 
Fogerty will be able to discover at Vienna that my project 
is well known, and that it was discussed at length in the 
recent debates in the Austrian Ingenieuwr Verein. Nor 
need he be anxious about my non-compliance with the legal 
formalities required from a would-be concessionnaire. I 
have complied with them hitherto and propose doing so in 
future. 

On the merits of the various schemes I must, with your 
permission, and with regard to the custom already 
mentioned, absolutely decline to enter. 

I am, Sir, yours obediently, 
Cologne, January 22, 1882. E. H. p’AVIGDOR. 


THE ANALYSIS OF POTABLE WATER. 

Avr the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 24th of January, Mr. 
Brunlees, vice-president, in the chair, the paper read was 
on “* The Analysis of Potable Water, with Special Reference 
to the Determination of Previous Sewage Contamination,”’ 
by Mr. Chas. W. Folkard. 

In the first place, the autbor reviewed the present state 
of analytical chemistry, the conclusion being that, as far as 
mineral substances were concerned, the existing methods 
were nearly perfect. But when organic analysis was con- 
sidered, a different state of things was apparent, owing to 
the great number, complexity of structure, and unstable 
nature of many organic bodies, especially those contained 
in the secretions and tissues of plants and animals; in 
addition to which organic matter was present in drinking 
water in very small quantities, and always more or less 
mixed with other substances. 

The subject might be divided into four parts: 1. The 
various ways in which water became contaminated. 2. The 
methods employed by analysts to detect and determine 
the extent of this contamination, with an opinion as to the 
probable value of these methods. 3. The bearing of the 
results of biological and microscopical investigations on 
the subject. 4. The utility of irrigation, chemical treat- 
ment and filtration, for purifying purposes. 

Under the first of these heads, the normal constituents 
of rain water were considered, all of which were practically 
harmless, so that rain water as it fell on the earth, or on 
the gathering grounds of a system of water supply for a 
town, was wunobjectionable, having contracted but an 
Spring water was 
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I! which various mineral substances were dissolved. River 


water was the most objectionable, on account of the 
enormous quantities of animal and vegetable contamination 
which it acquired. Lastly, well water varied greatly in 
quality, in some cases being excellent where the wells were 
deep and surface water was excluded, or when the district 
was thinly peopled; in some instances well water was 
ase contaminated than river water, as in shallow wells in 
owns. 

Under the second heading, the author pointed out that 
analytical chemists had hitherto been compelled to be con- 
tent with the examination of the products of decomposition, 
or with the determination of one or two constituent ele- 
ments of the organic impurities of water. Unfortunately 
the products of decomposition of the organic matter in 
water were the same as the normal constituents of rain, 
viz., carbonic acid, ammonia, and nitric acid. It was 
therefore impossible to ascertain whether those substances 
were derived from contaminating bodies or had been dis- 
solved by the rain in falling. 

The various processes of water analysis were then con- 
sidered. In the first and oldest method a measured 
quantity of water was evaporated, and the residue was 
subjected to a red heat in a platinum dish. By this treat- 
ment the animal and vegetable substances were burnt 
away, and from the loss of weight, the amount of organic 
matter was inferred. One great objection to this and the 
following process was the evaporation of the water. 
With such unstable bodies it was by no means improbable 
that a large portion was destroyed during the process. 

By the second method the solid matter, left after evapo- 
ration of a known quantity of the water, was mixed with 
an oxidising agent and heated to redness in a glass tube. 
The carbon and nitrogen of the organic matters in the 
residue were obtained in the form of carbonic acid and 
nitrogen gases, from which were deduced the weight of 
carbon and of nitrogen present as organic matter in the 
residue. This ratio of carbon to nitrogen did not, however, 
afford the slightest clue to the identity of the organic 
matter. It might be intensely poisonous or dangerous, or, 
on the other hand, harmless. 

The albumenoid-ammonia method consisted in boiling 
the water with an alkaline oxidising agent, by which the 
organic matter was decomposed, and part of its nitrogen 
evolved in the form of ammonia. This had the great 
advantage of simplicity of manipulation, and was not open 
to the objection that previous evaporation was required. 

The last considered was the permanganate method. In 
this the index of impurity was the amount of oxidising 
agent, namely, permanganate of potash, required to destroy 
the organic matter in the water. Inasmuch, however, as 
no relation had been established between the oxidability of 
a body and its action on the animal economy, this method 
would not afford reliable evidence of the fitness of a sample 
of water for drinking purposes or the reverse. 

Under these circumstances the conclusion seemed inevi- 
table, that the subject was as yet beyond the power of the 
analytical chemist. 

It was, however, possible, by the second method, to 
determine approximately the minimum amount of contami- 
nation which had taken place since the water was precipi- 
tated as rain. For this purpose the whole of the nitrogen 
existing in the water was estimated, and the average 
amount in rain falling on the surface of the earth deducted. 
The remainder was due to animal and vegetable contami- 
nation, and it has been found convenient to express it in 
parts of average London sewage; that was to say, the 
sample was returned, as having been contaminated to the 
same extent as if pure rain water had been mixed with so 
many parts of ordinary sewage. But this afforded no direct 
evidence as to its fitness for dietetic purposes, because sub- 
sequent oxidation and fermentation might have rendered 
the water to a great extent harmless. 

The author next considered the bearing of biological 
research on the subject, pointing out that mere dilution 
had an almost inappreciable effect in disarming the germs 
of disease of their power. Thus, supposing a glass of water 
to contain but one germ, if the person taking it was 
sufficiently unhealthy or weakly, he would contract the 
disease almost as certainly as if there were hundreds of 
germs. Inthe author’s opinion it would be impossible to 
banish zymotic disease from towns, the water supply of 
which contained the dejecta of persons suffering from the 
disease, even though present in the most minute quantity. 
The very weakly would contract the complaint from the 
water, and from them it would spread to the more robust 
around them. Again these germs were endowed with such 
persistent vitality, that they withstood the effects of heat 
and cold, moisture, drought, and chemical agents to an 
almost incredible extent, affording what seemed, at first 
sight, indisputable evidence of the now exploded doctrine of 
spontaneous generation. From this itappeared that once- 
contaminated water was unsuitale for dietetic purposes. 

In conclusion, the author contended that a radical change 
was the only remedy. Irrigation and chemical treatment 
were alike powerless ; in addition to which, during heavy 
rain all existing sewerage systems were incapable of deal- 
ing with the huge volumes of water poured into them, and 
the sewage was allowed to flow direct into the river, to the 
manifest disadvantage of the towns below, who were 
dependent upon it for their water supply. Filtration, 
again, was powerless to effect real purification. The germs 
of disease were so minute that they could pass one hundred 
abreast through the interstitial spaces of ordinary sand, 
and dissolved substances were of course unacted upon. In 
view of the great increase in cancerous disease of the 
stomach and intestines, the subject was worthy of the 
most careful study, and taking into consideration the unre- 
liability of the results afforded by chemical analysis, the 
only way to ascertain if a sample of water was fit for drink- 
ing purposes was, in the author’s opinion, to trace it to its 
source, and see that contaminating matter was excluded, 
from the time that the water fell as rain till it entered the 
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BLAKE’S DUPLEX PUMPS FOR PUMPING PETROLEUM. 
CONSTRUCTED BY MESSRS. S. OWENS AND CO., ENGINEERS, LONDON, 
(For Description, see Page 86.) 
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NOTICE OF MEETING. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 31st, 
at 8 p.m, Paper to be discussed: ‘The Analysis of Potable 
Water; with Special Keference to the Determination of Previous 
Sewage Contamination,” by Charles W. Folkard, Asscciate Royal 
School of Mines, 
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COAL BUNKERS AND MAGAZINES. 


A COMMITTEE of experts has been appointed at 
the Admiralty to consider certain questions with 
reference to the coal bunkers and magazines of the 
ships of the Royal Navy; such as how they should 
be placed relatively to one another, and the best 
methods of constructing and ventilating them. 
The committee consists of Vice-Admiral Luard, 
C.B., who is the chairman; Professor Smythe; Pro- 











fessor Abel, chemist of the War Department; Pro- 
fessor Weston, chemist of the Admiralty; Mr. 
Dunn, Admiralty constructor; Mr. Warren ; con- 
structor of Pembroke Dockyard; and Mr. Icely, 
chief engineer, R.N. 

The desire that such a committee with power to 
obtain scientific evidence, and to collect data from 
various sources, should consider these matters, has 
been freely expressed in many quarters for some 
time past, and has resulted from the great diffi- 
culty felt by many practical men in accepting the 
finding of the Doterel court-martial. Lord North- 
brook and the Cabinet generally were doubtless 
glad that the finding of the court left no room for 
the suggestion that the ship was blown up by 
Fenian conspirators, or by discontents among the 
crew ; and there has naturally been a disinclination 
to admit that there was any necessity for recon- 
sidering the matter; but it will certainly be the 
duty of this committee to go over the whole ground 
gone over by the court-martial, and in a very 
exhaustive manner. 

There must be a considerable amount of valuable 
data available to the committee; thousands of 
ships are employed carrying coal of every descrip- 
tion, and under all sorts of circumstances from 
place to place all over the world, and ships have 
been so employed for many years. Usually in such 
ships little or no precaution is taken to prevent the 
explosion of voal gas, and notwithstanding this, acci- 
dents of this kind very seldom occur. Spontaneous 
combustion has occasionally taken place, and occa- 
sionally an explosion of gas has been heard of, 
causing loss of life and possibly some slight injury 
to the hull of the ship ; but it is doubtful whether 
any case similar to what is conceived to have hap- 
pened in the Doterel was ever heard of before. 
The possibility of gas finding its way from one 
bunker to another and blowing out the ends of the 
bunkers, and of the inflamed gas finding its way 
from thence a considerable distance to the interior 
of the magazine is considered by most persons as 
at least very remote. 

The finding of the court-martial was mainly 
determined by the evidence of Professor Abel, who 
examined the Doterel’s drawings, and inspected a 
sister ship ; but the questions put to him appear to 
have been of a very restricted character, and not 
such as to elicit his unbiassed opinion. His replies 
were guarded ; they certainly admitted that it was 
possible for the explosion to have taken place in 
the manner indicated in the finding, but they did 
not show satisfactorily that there was evidence that 
it really did take place in this manner. On the other 
hand the evidence of the divers did not prove the 
idea of an explosion in the bunkers themselves, 
and that of Lieutenant Pitt that the coal in the 
bunkers was not charred, was dead against it ; and 
so also was the report on oath received from Cap- 
tain Medlycott of the Turquoise. The court 
appear to have quite overlooked this evidence, 
which was of a most positive character, and bore 
directly upon the question, and to have gone 
entirely upon the theorising of Professor Abel. 
Now Professor Abel is unquestionably a great 
authority upon explosions and explosive gases, and 
his saying that the explosion might have taken 
place in a certain manner should have had great 
weight, but he did not say it did take place in this 
manner, and he was not invited to give an opinion 
upon the evidence which was adverse to this theory 
or to deal with the subject independently. Under 
these circumstances we are glad to find he is placed 
on the present committee. 

The fact of there having been two explosions is 
a difficulty in the way of supposing the disaster to 
have been caused by an accident in the magazine ; 
it is, however, questionable whether it was esta- 
blished beyond doubt that there were two explo- 
sions, and if there was only one, such an accident, 
which might have occurred in a thousand different 
ways, would account for the whole thing. Is it 
true, as was rumoured, that the divers sought for 
the key of the magazine, and could not find it in 
the position in the box where it was usually kept ? 

The recent explosion of xerotine siccative on 
board the Triumph may possibly throw some light 
on the nature of the disaster which caused the 
destruction of the Doterel. If it be true, as is re- 
ported, that a quantity of this liquid actually escaped 
from a cask and ran down into the bilge under the 
magazine flat, it would seem more reasonable to 
suppose that the magazine was fired by a light 
being accidentally applied to this highly explosive 
compound than to suppose it to have been fired by 








inflamed coal gas from the bunkers. However 
this may be, the discovery of another possible way 
by which the destruction of the ship may be 
accounted for, without conceiving an accident to 
have occurred in the magazine which might have 
involved a want of discipline among the officers 
and men, and without discarding the evidence in 
favour of two explosions, shows that the want 
of direct evidence as to how the explosion really 
occurred must not be allowed to lead to our 
taking any but an impartial view of the case, how- 
ever desirable it may be to arrive at some definite 
conclusion. Very little knowledge appears to have 
been possessed at the dockyards and on shipboard 
concerning the explosive nature of xerotine sicca- 
tive, although special instructions were always 
given with regard to its treatment, and the explo- 
sion on board the Triumph has occasioned consider- 
able surprise. Had Professor Abel known of its 
existence on board of the Doterel and the exact 
position in which it was carried the court might 
at least have declined to give an opinion as to how 
the disaster occurred. 

Just before the sailing of the Inflexible, Captain 
Fisher drew the attention of the dockyard authori- 
ties to the ventilation arrangements of the coal 
bunkers and magazines of that ship, and showed 
that these arrangements were objectionable in view 
of the finding of the court-martial. Alterations 
were made as far as it was possible without 
detaining the ship, and as far as the necessary 
changes were understood at the dockyard. But the 
whole subject is in a very unsatisfactory state, 
especially so to the dockyard officers, who are 
responsible for these fittings, and to the captains of 
ships in commission and at sea, who in many 
instances believe that the bunker and magazine 
fittings of their ships are such as have been con- 
demned as likely to lead to the destruction of their 
vessels, 

This state of things is very disquieting, and we 
are glad the matter is about to be thoroughly 
investigated ; and we trust the deliberations of the 
committee, and the results they arrive at, will be 
made public, as the subject is of almost as great 
importance to the mercantile marine as to the 
Royal Navy. 








THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

On the evening of Thursday, January 19, the 
members of the Society of Telegraph Engineers and 
of Electricians met together in the hall of the Insti- 
tution of Civil Engineers, Great George-street, 
Westminster, to hear the inaugural address of 
Lieut.-Colonel Webber, R.E., the President for the 
year. There was a fair attendance, and the address, 
though not dealing with any scientific theme, or 
matter of exceptionally great practical importance, 
was listened to with deep attention. 

The new President congratulated the Society on 
having entered the second decade of its existence, 
it having been established in 1870 by Colonel 
Bolton, himself, and others. He reviewed the 
various ways in which the Society had been useful 
to the scientific world at large, as well as to the 
State in its employment of electricity to further the 
ends of the telegraph service, and of the army and 
navy. Thanks to its liberal constitution the Society 
of ‘Telegraph Engineers had not only been a parlia- 
ment for electricians, but had united in the bonds 
of a common interest, namely, the pursuit of elec- 
trical science, a great diversity of professional men, 
for example, the servants of the Post Office, 
the Indian Government Telegraphs, the Colonial 
Telegraph Administrations, the Railway and the 
Submarine Cable Companies, the Electric Light 
and Telephone Corporations, as well as individual 
physicists, travellers, soldiers, sailors, and medical 
men. ‘The development of the Society of Telegraph 
Engineers has been very marked of late, owing 
partly to a better management of its affairs than 
formerly obtained, but mainly to the rapid advances 
made in applied electricity, The small nucleus of 
working electricians which formed the original germ 
of the body has been swelled by a large number of 
gentlemen not directly connected with electrical 
pursuits, but who are compelled to interest them- 
selves in a science which is every day extending its 
boundaries more and more into all the arts and 
industries of life. 

The growing alliance between medical science 
and electricity was especially remarked by Colonel 
Webber, and he anticipated that considerable benefit 
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might be experienced by members of the faculty if 
they would discuss their theories and discoveries 
with electricians at the meetings of the Society. 
We quite agree with Colonel Webber in this antici- 
pation, but we doubt very much if medical men 
will ever be persuaded to bring their theories and 
discoveries in electrical science before the criticism 
of practical electricians. The medical profession is 
proverbially jealous, and very intolerant of inter- 
ference from without. It is apt to regard any new 
application of electricity to curative purposes as an 
insidious device of quackery, and so abandon it to 
neglect. The attitude is a baneful one, and it would 
be well if surgeons and physicians would open their 
eyes more liberally to the potency of electricity as 
a healing agent. Although the subject is no doubt 
invested at present with a great deal of charlatanism 
it is at least a fruitful field for investigation, and 
the charlatanism which surrounds it is largely due 
to the indifference of the faculty itself. 

After alluding to the recent Electrical Exhibition 
at Paris, the work of the committees on lightning 
rods, and the new standard of light, Lieutenant- 
Colonel Webber propounded what appears to usa 
very sensible suggestion, and one which has been 
in the minds of many electricians latterly. He is 
of opinion that the time has come when there is 
a clear demand for an Electrical Educational Insti- 
tution, or in shorter terms a College of Electricity, 
where a thorough practical and theoretical training 
could be given to the numbers who are now crowd- 
ing into the various new employments requiring a 
knowledge of the laws and applications of electricity. 
There is no doubt that such an institution has now 
become a desideratum. Much harm has already been 





done to the interests of electric lighting by the 
incompetent men into whose hands it has fallen. 
The recent failures of the electric light at Liver- 
pool and Edinburgh, and most of the accidents to 
life and property which have cast a stigma on the 
new system, are directly or indirectly due to the 
incapacity of the persons who have had charge of 
the work of installation. There is a floating notion 
that little science is required for dealing with the elec- 
tric light, and the companies owning the new lamps 
and machines are in the habit of opening their 
doors to all comers, with an ultimate view of select- | 
ing the fittest. But ere this process can be properly | 
carried out some fatal blunder may have been made, | 
with the usual serious results. The sooner we have 
a good school for training electricians the better, and 
the sooner electric lighting companies have seen 
the advantage of employing skilled electricians the | 
nedrer we shall be to the general introduction of the 
new illuminant. 

Hitherto professional electricians have only been 
wanted for the telegraph, and the demand was| 
so limited that there was no pressing need for a| 
regular training college. The laboratory of Sir| 
William Thomson, at Glasgow, or the testing-room | 
of some of the London telegraph engineers and 
manufacturers, supplied all the men who were | 
required. But the invention of the telephone and| 
the prospect of unlimited work in connexion with | 
the development of electric light and power render 
these sources wholly inadequate now. Sir William 
Thomson has, we understand, a considerable number 
of pupils at Glasgow, and we believe that the 
Cambridge University authorities are intending to} 
meet the fresh demand by a special extension of | 
their physical courses. Doubtless the London 
colleges will do the same; and the engineering 
classes at the Crystal Palace are to be expanded so 
as to include electric engineering. But in spite of 
these prospective facilities we are of opinion that 
the best way to meet the new aspect of affairs 
would be to found a special institution, such as 
Colonel Webber suggests. ‘There is room for it, 
and the locality should be London. How the pro- | 
ject could be carried out is a question which the 
Society of Telegraph Engineers might with advan- 
tage deliberate. ‘Lhis Society has already shown in 
many ways, and notably in its management of the 
British exhibits at the Paris Electrical Exhibition, | 
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that it has the interests of electricity at heart ; and 
it has now acquired the necessary influence to pro- 
mote the scheme in question. 


—————SSEE——E— EE 
HOSPITAL TRAINS. 
Spectat railway carriages for the transport of 
the wounded in time of war were first used in | 


: 1 | 
America in the years 1864 and 1865. 
time, goods wagons with straw in the bottom had 
been held to be suitable conveyances for men with | 


altogether 360 patient 
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shattered limbs; and so they were still considered 
in the European wars of 1864 and 1866. In 1867, 
however, the first railway ambulance in Europe 
was shown at the Paris International Exhibition, 
and attracted much attention. The model was not 
adopted by any Government, because it was of an 
American type, into which carriages of European 
build could not be transformed ; but the subject 
was thenceforward seriously considered. Professor 
Esmarch drew up plans for modifications in the 
German fourth-class carriages which would render 
them convertible (in case of need) into hospital 
carriages, and sixty of these were built under his 
directions for the Hanover Railway. When the 
war with France broke out in 1870, the 
which the idea had made since the Paris Exhibition 
was shown by the muster of no fewer than twenty- 
one hospital trains, contributed by the various Ger- 
man Siates ; and during the course of the war this 
number was considerably increased. It is calculated 
from official data that the total number of sick and 
wounded carried by rail exceeded 400,000, A large 
proportion of these were conveyed in hospital 
trains, provided with every necessary and often 
comfort, in which medical attendants, sisters (both 
Roman Catholic and Protestant), and volunteer 
nurses of all ranks travelled also, and took care of 
the patients during the incredibly tedious journey 
from the seat of war to the home terminus, some- 
times as long as three weeks. In the Russo-Turkish 
war, the Turks had made no provision at all for 
their wounded ; but such of the Russian wounded 
as reached the hospital trains provided, found every 
comfort prepared for them. The beds stood upon 
india-rubber rings, and were convertible into sofas, 
and the ventilating currents of air passed over ice 
and disinfecting solutions. Two model hospital 
trains were equipped by the order of the Knights 
of Malta, and placed at the disposal of the Austrian 
Government, for the war in Bosnia and Herzego- 
vina ; and these worked without ceasing for thre 
months, night and day, making about 1UU journeys 
each in the time. No death occurred in them, 
nor did anything connected with them break down 
or go out of order, and after three months’ 
experience, no modification was thought desirable. 
It may therefore be said that a high state of per- 
fection in hospital trains has been reached. 

Under the absolute pressure of war (a pressure 
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| so variable and so enormous), quantity is even a 


more important consideration than quality. No 
organisation can provide or maintain hospital 
trains to meet such a demand for transport as that 
of the Franco-German war, or indeed of the 
morrow of any great battle. The great need, 
therefore, is of a system for easily converting ordi- 
nary railway carriages into practical and fairly 
comfortable railway ambulances. The Societa 
Veneta showed two such carriages at the Milan 
Exhibition last year, of which drawings and accu- 
rate details have been published. One is a mixed 
first and second-class, the other third-class : both 
are 50 ft. in length, and built on the American 
type, though the first-class carriage is divided into 
separate compartments. They run upon 
carriages, with a distance of nearly 30 ft. between 
the two axles. The brake used is one specially 
designed for the purpose ; it is continuous, is said 
to be powerful, and can be worked separately from 
each carriage. The carriages are united by wide 
platforms, large enough to allow a litter to be 
turned round upon them, so that individual patients 
can be easily taken out of the train. These plat- 
forms can be covered and walled in temporarily 
The third-class carriage, when the 
seats are removed, accommodates eighteen patients 
on movable litters placed along t in two 
rows one above the other. In the mixed carriag¢ 
the first-class compartments are converted into 
lrooms for the officials or attendants, and the 
second-class into dispensary, kitchen, or dining- 
according tocircumstances. The model train 
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room, 
proposed by the Societ’ Veneta would be composed 
of thirty vehicles, and would contain twenty ambu 
lances, six of what may be called office carriages, 
and four baggage wagons. It would 

and 37 officials with em- 


accommodate 


ployés of all classes. 


MENT EXHIBITION. 


THE problem of warming a house without giving 


Up to that | forth into the external air a cloud of black smoke is 
| attacked from various points by the different exhi- 
bitors at the Smoke 


Abatement Exhibition. Gas 


fires, for instance, present themselves obviously ag 
one solution of the problem, though more or less 
expensive, and these are shown of all kinds, Dr, 
Siemens’ gas and coke fire, in which the grate is 
filled with coke, which is ignited by gas jets below, 
is in favour with many exhibitors. Hot-water 
systems of various kinds are shown, and present an 
alternative which is unacceptable to most English- 
men. Anthracite and coke, and stoves and grates 
specially adapted for their consumption, are to be 
seen in abundance. But the largest space in the 
Exhibition is devoted to domestic fireplaces of ordi- 
nary appearance in which bituminous coal is burned, 
and these we propose to consider more particularly in 
this article. The means by which the various inven- 
tors have sought to consume wholly or in part the 
visible products of combustion, fall mainly into two 
classes. In the first class the object is sought to be 
attained by passing the products of combustion 
through the fire; and in the second, the result is 
arrived at by providing a supply of heated air and 
causing it to meet the products of combustion as 
they leave the fire. Intermediate between these 
two classes are many designs in which the above 
elements are involved in different degrees. 

The trials of domestic stoves and fireplaces are 
proceeding, and from the report thereof we shall be 
able to form an accurate estimate of the relative 
value of the various designs exhibited. These 
trials are directed to the heating results and to the 
degree of perfection of combustion, as shown by 
the temperature and character of the gases escaping 
into the chimney. In the mean time it is difficult to 
compare the different forms of apparatus shown, as 
a mere inspection of the fire and the top of the 
chimney is not conclusive evidence of the working 
of the grate. Very much in nearly all cases depends 


| on the stoker, and the art of making and keeping a 


clear fire is one which has to be learnt, and which 
would profit us much if our domestics would take 
the trouble to acquire it. Very few of the ‘‘ smoke- 
consuming” fires enable us to dispense with the 
acquisition. 

So far as an inspection of the apparatus and a 
little @ priori reasoning enable us to judge, the fires 
which consume the greatest proportion of smoke are 
those which fall in or near the first of the two 
classes above mentioned—those, namely, in which 
the products of combustion are drawn through, or 
through and over, the hot cinders at the back or 
bottom of the fire. This object is attained in several 
ways. Messrs. Brown and Green show an open grate 
and also a register stove, in which the bottom 
is solid and projects out slightly, being turned up 
in front, so as to form a small trough in which 
fresh fuel is placed. When the fire is to be made 
up this fuel is pushed into the bottom of the fire, 
underneath the live coals, by a small flat-ended 
scraper, ‘Thus the coal is calcined by the hot 
cinders above, and the heated hydro-carbons are 
completely burned in passing through the fire or 
at its surface. ‘The same result is attained in 
Rigby’s kitchener by means of two Archimedian 
screws, which on being rotated bring the coal into 
the bottom of the fire from a receptacle beneath. 
In Holland’s grates, by means of a lever at the side 
of the fireplace, a false bottom, in form like a rake, 
is passed between the firebars, and lifts the fire 
through a small space, and at the same time a small 
grating infront is opened. A cradle is thus formed 
beneath the fire in which fresh fuel is deposited, 
when the handle is returned to its former position, 
the false bottom being thus withdrawn, and the 
live fuel allowed to rest on the top of the fresh 
coals. ‘Thompson's grate is operated in a similar 
manner. McMillan’s grate has underneath it a box 
hinged about a horizontal axis, the section at right 
angles to which is of the form of a sector of a circle. 
When the fire is required to be replenished the box 
is pulled out, the contents of the grate being then 
supported by a plate fixed to the back of the box. 
‘The box is filled and replaced, and the coals are then 
forced up by lifting a movable bottom. And in 
addition to these various forms of grates by which 
the coal is introduced beneath the live fuel, a 
‘*Smoke Abater Shovel” is exhibited by W. S 
Melville, which has for its object the introduction 
of coal beneath the fire in an ordimary grate. The 
shovel is of rectangular section, closed on all sides, 
and having on the top towards the front a hinged 
lid. When the lid is filled with coals and shut, it is, 
in front, of the shape of a wedge, so that it can be 
readily introduced under the contents of the grate. 
When this is done a slide on the handle opens the 





lid, and at the same time a piston is pushed forward 
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which, on withdrawing the shovel, leaves its contents 
behind in the grate. In view of the numberless 
existing grates which must be displaced before the 
smoke nuisance is much ‘ abated,” this shovel is 
certainly, in the mean time, a valuable contribution. 

In the same class and similar in character to the 
last-mentioned stoves, are those in which the fuel is 
stored in a box or boxes at the side of or behind the 
fire, so that the fuel is gradually coked and the 
hydro-carbons evolved are passed through the fire 
and consumed. In Engert’s grate on this plan a 
movable plate brings the coal forward into the fire 
as required, the box being refilled either from the 
front or behind. Another kind of grate in which 
the same result is attained is that in which the 
capacity of the grate is such as to hold sufficient 
fuel for a day’s consumption, the fire being lighted 
on the top and gradually burning downwards, and 
the draught being upwards as usual. In Edwards’ 
grate on this plan a balanced blind moves in front 
ot the bars and is gradually pushed down as the 
fuel burns, Messrs. Rosser and Russell attack the 
problem on similar principles, by making their grate 
of a cylindrical form, movable about a horizontal 
axis, ‘he cylinder or barrel-shaped basket has two 
doors, one at the top and the other at the bottom, 
When the fire is replenished through the top door, 
which is then closed, the basket is rotated about its 
axis so as to bring the live coals to the top, and the 
fire then burns gradually downwards with an upright 
draught. 

In another series of grates of the first class, the 
draught is taken downwards or backwards through 
the fire so as to produce the same result, the fire being 
first lighted in the ordinary manner and the smoke 
allowed to ascend direct into the chimney, and then, 
when the fire is well alight, the upward draught 
being checked and the down draught established. 
One objection, however, to this plan is that if the 
up draught is not completely stopped a considerable 
proportion of the smoke from the surface will pass 
upwards as usual; whereas, if it is quite shut off, 
some portion of the smoke from the surface is sure, 
uvless the draught is very strong, to find its way 
into the apartment. Messrs. Smith and Stevens’ 
grate on this plan is, perhaps, one of the most cheer- 
ful and effective. In this grate a hopper is provided 
down which the coals run into the fire, becoming 
partially coked, and the basket in which combustion 
takes place is so fixed as to throw out heat into the 
room on all sides but the back. Stanley's grates and 
those exhibited by Messrs. Steel and Garland are 
similar in method, as also the Sunderland stove 
exhibited by H. Lea, each, however, having special 
modifications which we have not space to de- 
scribe. 

Perhaps Petter’s ‘‘ Nautilus Grate” is one of the 
simplest and most effective in the Exhibition, and at 
the same time one of the most elegant in design. It 
consists of a basket in cross-section similar to that 
of a shell, the fire being made in the mouth of the 
shell, The lower part of the mouth on which the 
fire rests is lined with firebrick, and as the fuel 
burns it is pushed back, so that the hot cinders are 
behind, the fresh fuel being fed at the front. The 
inner convolution of the shell, which is just above 
the mouth, serves to limit the amount of air passing 
over the fire, and at the same time becoming heated, 
it facilitates the combustion of the gases and air 
which have to pass through it and are led out on 
each side by short pipes to the flue. In efficiency 
and appearance this grate seems to furnish all that 
can be required, 

We proceed to the second class of grates in which 
a supply of heated air is provided for the combus- 
tion of the smoke. Of this class one of the most 
effective is Cornforth’s, in which the firebars consist 
of iron tubes, through which air is drawn and 
thereby raised to a high temperature. At the back 
of the fire is a bridge over which the products of 
combustion pass and meet the heated air from the 
firebars, the result being almost complete combus- 
tion. Inthis system the result is to a great extent 
independent of the stoker, so long as a good fire is 
kept up. Similar in character, but somewhat more 
elaborate, are various stoves and grates in which air 
is drawn, not merely through the bars, but through 
the cheeks and back of the fire, and through sinuous 
passages in the firedoor, so that heated air is pre- 
sented on all sides to the products of combustion 
before they can pass into the chimney. Of this 
kind are the grates and stoves exhibited by Messrs. 
Griffin, Court, Constantine, the Wilson Engineer- 
ing Company, and the Derwent Iron Foundry Com- 
pany. In the Greene stove, exhibited by Messrs. 





Churchill and Co., a perforated tubular bridge passes 
across the fire, which heats and admits air from 
each end of the tube, for the consumption of the 
smoke, 

In other grates of this class the draught is divided 
into two parts, one of which goes through the fire 
and the other over the top, reuniting at the point 
where both again enter the flue. One objection to 
this kind of grate is that the combustion of the 
gases takes place in the flue, and that the heat thence 
evolved goes up the chimney. In close stoves, 
however, this objection is of little importance, and 
in grates for warming rooms it is in many cases 
obviated by placing a hot air chamber behind the 
grate, through which air from the outside is drawn 
and heated, being discharged through a passage or 
grating over the fireplace into the room. By this 
means pure warm air is supplied to the apartment, 
and heat which would otherwise be lost is utilised. 
The “ Kyrle Grate” is a good specimen of this class 
so far as combustion is concerned, but it lacks the 
air-warming chamber. ‘The ‘Comet Grate” exhi- 
bited by Messrs. Morgan and Waide is of a similar 
type, with air chamber superadded, and Parker's 
grate is another good example of the same class. 
Messrs. Barnard, Bishop, and Barnard exhibit a 
domestic grate, with a firebrick bottom and back, in 
which air, drawn underneath and round the firebrick 
and heated, is brought out over the top of the fire 
under a firebrick baffle to assist combustion. In 
the McKinlay stove the chamber, which is lined 
with firebrick, is divided diagonally from top to 
bottom by a firebrick partition, the lower part of 
which serves as a chamber to heat air which is 
admitted over the top of the fire. We must not 
omit to mention the ‘* Miser Stove,” which is 
exhibited by Messrs. Yates, Maywood, and Co., the 
design of which is good, and the cost of fuel 
estimated by the exhibitors at from a penny toa 
halfpenny per diem. When first lighted the smoke 
passes directly to the flue, but on a damper being 
shut, part of the draught passes through a series of 
openings in the back of the fire, and part over the 
top of the vertical combustion chamber, and down 
past this series of openings. Hence the gases pass 
to the bottom of the stove and up through pipes on 
each side of the flue. ‘The combustion is good and 
the radiating surface of the stove such as to insure 
the greater part of the heat being given off into the 
room. 

On the whole this department of the Exhibition 
seems to have aroused the competition which was 
intended, and the judges have plenty of work to do. 
Above all, it has drawn the attention of domestic 
engineers to the applicability to domestic fires of 
the principles which have long been applied ona 
more extensive scale in furnaces for industrial 
purposes. 








MILFORD HAVEN. 

Tue advantages of Milford Haven as a natural 
harbour have been treated in ENGINEERING in our 
issue of January 28, 1881, giving a plan of the har- 
bour. In that article we remarked that the obvious 
reason why large lines of steamers did not avail 
themselves of the port, was the want of accommoda- 
tion both by way of railway and of dock. We also 
gave a description of the wet dock then still under 
construction at that place, as well as of an immense 
graving dock, a lock opening into the wet dock, and 
a proposed passenger pier connected with those 
works, these works being illustrated by drawings. 

Although the whole of these works will probably 
not be complete before next August, yet the energy 
of the contractors, Samuel Lake and Co. has already 
succeeded in rendering it possible for steamers to 
embark and disembark passengers and merchandise 
at a pier connected by railway with the Great 
Western main line; while as regards dry dock accom- 
modation, the large graving dock, having dimen- 
sions ample for the Great Eastern, may be shortly 
ready. The formal opening of the branch railway 
and pier at Newton Noyes, Milford Haven, took place 
on the 19th instant in the presence of numerous 
spectators, many of whom had travelled from 
London to the Haven in about seven hours, This 
bas now become possible from arrangements made 
with the Great Western Railway with regard to the 
working of a line from Johnston, the junction on 
the main line, to Old Milford or Milford Haven, a 
distance of about four miles, this line being in the 
hands of those interested in the development of the 
new docks. ‘The short line from Old Milford Station 
to Newton Noyes Pier is about a mile and a half in 
length ; after leaving the old station it descends by 








an easy incline to the low-lying ground below 
Hamilton terrace, the esplanade of Milford, and 
continues to the shipbuilding yard and work- 
shops. 

Here a fishing fleet of twelve steam vessels, 
especially designed for deep-sea fishing in 1200 
fathoms, is being constructed under the able super- 
intendence of the naval architect, Mr. Redway. 
Near this shipbuilding yard a new railway station 
will be made so as to give the easiest communica- 
tion with the central part of the town of Milford; 
at present there is a temporary platform, from which 
a ramp ascends tu Hamilton-terrace. From the 
new station onwards, the line follows the sinuosities 
of the skirt of the higher ground, to the Castle 
Pill or Castle Creek, which is crossed by a lattice 
swing bridge. ‘The foundations of this had to be 
carried 80 ft. deep before arriving at the surface of 
the rock; the method adopted was sub-sinking 
large concrete blocks in the form of a hollow rect- 
angle, in the manner adopted for the sills of the 
Milford Docks, From this point onwards the line 
enters rather deep cutting in old red sandstone and 
debouches near Newton Noyes Pier. 

Here are the intended sites of a fish market and 
a cattle market and shambles, a coal depét and 
coal siding, whence coal may be obtained at any 
time for vessels arriving at the pier. The pier 
itself, about 700 ft. long, with a head 150 ft. long, 
is a braced wrought-iron structure, originally built 
to an incomplete extent about twelve years ago; it 
has been strengthened, lengthened, altered, and 
enlarged, and now affords an available depth for 
steamers at its head of 26 ft. at low water of ordi- 
nary spring tide. The course of the line from Old 
Milford Station to the pier is shown in the plan we 
publish on the adjoining page. 

The interest attached to this short piece of railway 
and enlarged pier consists in its completing a 
through communication from any large vessel at the 
pier with the main line of the Great Western 
Railway Company, and forming a practicable 
connecting link between England and the rest of the 
world through the largest, best, and most convenient 
harbour of Great Britain, The advantage to pas- 
sengers to and from America in shortening their 
journey by nearly two days, and the saving of risk 
to vessels by avoiding the dangers of both the 
English Channel and St. George’s Channel, are so 
evident as hardly to require mention. Itis probable, 
therefore, that this route will be largely favoured 
by passengers between this country and America. 
Passenger traffic is, however, not the only thing 
desirable in establishing a port; in fact, by itself, 
it would contribute but little tu the prosperity 
of Milford. For instance, Bombay has a magni- 
ficent harbour, rivalled by that of Rio de Janeiro, 
Sydney, and only one or two other places in 
the world, but through passengers seldom remain 
there for an unnecessary hour. ‘The excessively 
high local charges of the Parsees, the Jews of India, 
partially account for this, but not entirely. 

The permanent prosperity of a port is almost 
always largely based on local commerce. Bristol 
was the old port of export for English cloth made 
in the West of England, Liverpool was the nearest 
available port of export for the manufacturing dis- 
tricts of Lancashire, Yorkshire, and the northern 
midland counties. The immediate neighbourhood of 
Milford produced little, but as South Wales yields 
large quantities of coal, there is an important article 
of merchandise at hand that can be supplied to avy 
extent for export. For import, the recently deve- 
loped cattle trade will naturally be attracted to 
Milford in preference to any other English port ; 
the sufferings and loss of cattle in going up Channel 
being fully known to all engaged in that trade. 

The coal traffic and the cattle trade may thus 
together insure the prosperity of Milford, and form 
the permanent basis of its stability as a port, 
although it will naturally take a share of the general 
commerce that has hitherto gone to Liverpool, 
Bristol, Southampton, and other places. The deep- 
sea fishing enterprise will also, it is hoped, be of 
considerable local benefit, and, provided fish mono- 
polies and the destruction of tons of useful food 
can be made things of the past, it may be extended 
into a vast benefit to the nation at large. 

Taking these, as well as other less certain, future 
trade developments into consideration, it has been 
proposed to carry out a very large future extension 
of docks at Milford. The work now nearly finished 
will afford wet-dock accommodation to the extent of 
6) acres, a quay area of 50 acres, a total length of 
quayage of about three miles, a graving dock 710 ft. 
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long, 96 ft. wide, 44 ft. high from coping to sill, 
and having 37 ft. of water at spring tide, and 27 ft. 
at neap tide, also a large lock and passenger-pier 
connected with it; when these are completed the 
Newton Noyes Pier will probably be relieved of pas- 
senger traffic and be reserved for coal, cattle, and 
fish ; thus meeting the probable requirements of the 
next year or two. 

In the construction of these docks a grave diffi- 
culty had to be met, the principal obstacle to rapid 
construction being the impossibility of shutting out 
the water passing down the Hubberstone Pill until 
the entrance work, sills, and walling, founded on rock, 
at a very great depth, was completed, as the usual 


A portion of this scheme is also the improvement and 
enclosure of the Castle Pill above the swing bridge, 
giving 28 acres of dock; and this is the part of it 
that might be most rapidly rendered available, and 
commenced earlier. The expense of the undertaking 
is likely to be considerably less than that of most 
docks that have been already made elsewhere, which 
usually cost about 50,000/. per acre or more, as the 
success of sub-sinking large concrete blocks in very 
deep water has now been fully established at the 
Milford Docks now nearly finished, and this method 
enables docks to be constructed at about a quarter 
or even one-fifth of the above-mentioned cost per 
acre. We may here remark that although this pro- 
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expedient, a temporary cofferdam, was inapplicable. 
The inner walls of the dock were nevertheless 
constructed by tide work, pending the completion 
of the entrance. The main entrance was enclesed 
by a large caisson on the 14th of September, 1881, 
and the harbour water was then shut out for the first 
time. The dimensions of this very large caisson are 
100 ft, in length, 43 ft. in depth, 15 ft. wide, and it 
weighs about 400 tons; it is made of wrought iron 
with greenheart sills, and is divided internally 
into air and water ballast chambers, so proportioned 
that it may float in a minimum depth of water of 
1] ft., and a maximum of 38 ft.; the deck of the 
caisson is also made to serve the purpose of a bridge, 
and enable goods trucks to pass over it. The over- 
head roller path, peculiar to this caisson, consists of 
a number of cast-iron rollers turning loosely on 
wrought-iron axles, placed immediately below the 
cross girders of the caisson chamber deck, When 
it is desired to draw the caisson out of its chambers 
and thus form a passage across the entrance, the 
water ballast is discharged until the caisson has a 
surplus buoyancy, sufficient to give an upward 
pressure of 5 to 10 tons, or even less, against the 
overhead rollers. ‘The first trial of this arrangement 
resulted in perfect steadiness of the caisson during 
motion, and was a most gratifying success. The 
remaining three caissons necessary to complete the 
entrance, are now finished, and nearly ready for 
setting in place. ‘The contractors are now enabled 
to proceed with the construction in the usual manner, 
very little work on these docks of a difficult character 
remaining to be done, so that their completion may 
be expected in a few months. 

The accommodation provided by the work as 
above described will not, it is expected, be sufficient, 
when the commerce of Milford develops. The 
extension shown in the accompanying plan pro- 
posed about 160 acres of additional water area, 
90 acres of quay space, and about a mile and a 
quarter of additional wharf and pier combined. The 
water area in this case will not be enclosed creeks, 
but will consist of a large portion of the deep 
harbour enclosed and walled in; an undertaking of 
great magnitude and necessarily also of high expense. 


cess was looked at most unfavourably by a large 
number of professional men, when first adopted 
at these works, it has also had able advocates, and 
it affords us great pleasure to record that the 
careful execution of euch work by the engineers 
and staff of Samuel Lake and Co., has achieved 
a practical success in the application of this method. 
The engineers engaged in this work were, Messrs, 
Brereton, Armytage, and Toler, and Messrs. Bald- 
win, Reid, and Redway; the docks were designed 
by Sir E. J. Reed, late Constructor of the Navy. 

In connexion with both the actual docks, and the 
probable large extension of dock accommodation, 
many and large interests are also involved. ‘The 
large Milford estate, comprising a great portion 
of the towns of Milford and Hakin, in fact most 
of the land adjoining and near the docks, is in 
the hands of persons interested in future local 
development ; the line of ocean express steamers, 
to be built of steel and to be capable of maintain- 
ing 15 knots an hour between Milford and America ; 
the Deep Sea Fisheries Association that has a 
shipbuilding yard and workshops at Milford; and 
the whole of the owners of anthracite quarries 
in Carmarthen, Pembroke, and Glamorganshire, 
naturally look upon the completion and extension 
of these docks as the mainstay of their own under- 
takings. 

The details of several interesting matters in con- 
nexion with the Milford docks, pier, and railway, 
will be treated independently in future numbers of 
ENGINEERING. 








NOTES. 
A SounpiInG Boarp MICROPHONE. 

WueEN a sound is produced near a piano the 
sounding board as well as certain strings of the 
instrument in unison with the note or with one of 
its harmonics, begin to vibrate, and M. Bourbouze 
has applied the principle to the construction of 
a microphone transmitter. This consists of a 
sounding-board furnished with strings tuned in 
semi-tones throughout an interval of three octaves, 
that is to say the extent of the human voice. The 


microphone fixed on this board is a carbon pencil 
microphone with an adjusting spring to regulate the 
pressure of the contacts. The receiver in circuit is 
a Bell telephone, and the transmitter is found to 
operate with great sensibility. Such a transmitter 
would be especially useful for telephoning lectures, 
or operatic singing. 
Tue Surron StoraGE Batrery. 

The latest form of Mr. Henry Sutton’s sulphate 
of copper storage battery has been described by 
him to the Royal Society. It consists of a flat 
square copper case or box, similar in shape to the 
earthenware pot of a Grove or Smeecell. This box 
is fitted with a lid of paraffined wood, from which 
hangsa plate of lead amalgamated with mercury. 
The lead is supported by being fixed in a groove 
along the underside of the wooden lid, and its lower 
end is placed in a corresponding groove along the 
upper side of a slip of paraffined wood resting on 
the bottom of the cell. The lead plate, which is 
the positive electrode of the cell, thus forms a 
partial partition, nearly dividing the cell into two 
compartments, and presenting a face to each of the 
copper sides of the box, which form the negative 
electrode. A vent hole in the wooden cap allows 
the solution of sulphate of copper to be introduced, 
and also the state of the charge to be examined by 
inserting a glass rod and observing the colour of the 
so lution. 


Soutn AMERICAN TELEGRAPHY. 

There seems to be every probability that before 
many months telegraphic communication will be 
established between New York and Vera Cruz, 
Panama, Venezuela, Peru, Chili, and other South 
American States by direct wires. ‘The Central and 
South American Telegraph Company is pushing 
the construction of its land lines and laying its sub- 
marine cables as rapidly as the wires can be sup- 
plied. The India-Rubber, Gutta-Percha, and 
Telegraph Works Company's steamship Dacia, 
loaded with cables, left England on November 19, 
and Maderia on December 1, for Callao, where she 
is expected to arrive on or about February 1. The 
steamer International left England on November 9, 
and with her load of cables reached Vera Cruz on De- 
cember 19, to begin the Vera Cruz and Goatzacoalcos 
section. On November 30, Mr. J. A. Lerymser, 
president of the company, addressed a letter to the 
United States Navy, stating the fact that the com- 
pany had completed arrangements for establishing 
telegraphic communication between the United 
States, Mexico, Central and South America ; United 
States naval vessels on the west coast will extend 
every needful assistance and see that the neutrality 
of the United States Government is strictly main- 
tained. 

Tue Maregvis oF WORCESTER. 

In the current number of the Bibliographer, Mr. 
W. H. Prosser gives a notice of a supposed unique 
copy of the renowned “ Century of Inventions” in 
his possession which seems to throw some light 
upon a point in connexion with the early history 
of the steam engine. It may be remembered that 
Desaguliers states that Savery bought up and 
destroyed all the copies of the “Century” 
he could procure in order to destroy as far 
as possible any evidence of anticipation by the 
marquis which might be brought against him. 
This charge has always been looked upon as very 
doubtful, the phraseology of the “ Century” being 
vague and mysterious, and not likely to be of much 
practical use. Mr. Prosser’s copy contains, how- 
ever, some additional matter, viz., the “ Defini- 
tion” and the Act of Parliament securing to the 
marquis and his heirs the profits of his engine 
for a hundred years. The “ Definition” is exceed- 
ingly rare, only two copies being known, and in 
the form in which it appears in Mr. Prosser’s copy 
it would appear to be unique. There may then 
after all have been something in Desaguliers’ 
charge against Savery, who if he did not destroy 
the “ Century” itself took care to remove from all 
the copies he could find the concluding pages con- 
taining the “ Definition,” &c. The point to be 
ascertained is whether the few existing copies of 
the work show signs of any such mutilation. 

Lonpon’s CoaL ConsuMPTION. 

The annual return of the registrar of the 
London coal market shows that the quantity of 
coal brought into the limits of the metropolitan 
district during the past year has been at about the 
maximum rate. By sea there were brought in not 
less than 3,809,456 tons, and by rail 6,754,492 tons, 





so that although out of that quantity there were 
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sent out of the district again over 2,717,940 tons 
yet the consumption of London—allowing that 
stocks were the same at the end of the year as at 
the beginning—that consumption must have been 
to the large extent of nearly 8,000,000 tons. Of 
the railway companies the largest contributor is 
the Midland, which brought in more than 2,198,000 
tons—the London and North-Western, the Great 
Northern, and the Great Western following in the 
order named. Of the seaborne coal, Newcastle, 
sending close upon 2,000,000 tons is the first port 
of supply, then Sunderland, West Hartlepool, and 
Seaham, the great bulk of the seaborne coal reach- 
ing London from the north-eastern ports. Large 
as is the present consumption, it is probable that it 
will increase, for there is greater competition 
amongst the coal-yielding districts as to the supply 
of the metropolis, and there are attempts being 
made to lessen the cost, either by cheaper carriage 
or by the conveyance of coal direct from the pro- 
ducer to the consumer. Cheap coal, it is proved by 
the experience of the last few years, means 
increased consumption, though there is the disad- 
vantage that the attempts tocheck the waste in the 
use of coal do not continue so freely in times of 
cheap as of dearfuel. Apart from this the enlarged 
consumption of coal is a proof of the growth of 
the metropolis and of the development of some of 
its industries, so that the large increase of the con- 
sumption in the metropolitan district must be 
looked upon as one of the signs of increased pro- 
sperity and increased commerce in London. 


Tue PanaMa Cana. 

The November rains delayed the progress of the 
works, and the accounts now received by mail do 
not give much of interest as the result of the 
labours of that month. The houses at Colon for 
workmen and superintendents and their wives are 
making progress, and some are completed, as is the 
main body of the hospital. The company has 
purchased another large piece of ground in the 
island of Mauzainlo, for the reception of machines, 
stores, &c., between their arrival by sea and 
despatch by rail. The steam sloop Nina, a flat- 
bottomed lighter, and three barges, have been 
launched at Colon. The third excavator and two 
steam windlasses have been set up, and rails laid 
down temporarily on the newly purchased land in 
connexion with the railway at Folksriver. Similar 
preparatory work has been carried on at other 
stations, and Lesseps City has made progress. 
New villages are being marked out at Gamboa and 
Emperador; the old village at the former place will 
be submerged when the great artificial lake is 
formed. The San Pablo sounding has only gone 
20 ft. deep as yet, and has found a superficial 
layer of vegetable soil, under which is a soft argil- 
laceous tufa. Opposite Gamboa, hard rock has 
been met with at a depth of 10 ft., and as its surface 
is sharply inclined soundings are being made to 
ascertain its slope. At the Cerro Obispo a very 
hard black rock has been found at 20ft., which is 
believed to be doleritic. Meteorological and hydro- 
graphical observations have been carefully carried 
on, but no remarkable phenomena have occurred. 
The fall of rain in the interior of the isthmus is 
not so great as it is at Colon, and it is still less at 
Panama. It is supposed that the Cordilleras catch 
some of the rain clouds coming from the north, 
and cause them to discharge upon the Atlantic 
coast. The temperature during the month of 
November has varied within the following limits: 
Colon, maximum 31 deg. 5 min. Cent., minimum 
20 deg. 6min.; Gamboa, maximum 37 deg. 5 min., 
minimum 20 deg.; Island of Naos (Panama), 
maximum 33 deg. 5 min., minimum, 22 deg. 


Dr. DRaAreEr. 


Science has lost in Dr. Draper an ardent and 
successful worker. He was born in St. Helens, 
near Liverpool, on May 5, 1811. His early educa- 
tion was entrusted to private tutors, and when 
found sufficiently advanced, he entered the then 
University of London (now University College), 
confining himself to the study of chemistry. In 
1832 he left his native country, and in 1836 we 
find him taking his medical degree at the University 
of Pennsylvania. Two years later, appeared his 
first contribution to science, a paper “On the 
Nature of Capillary Attraction.” More remark- 
able than this was his investigation of the nature 
of the various rays of the solar spectrum, for he 
was the first to show that there are, in the ultra- 
violet part of the spectrum, absorption bandssimilar 








to the “ Traunhopher” lines of the visible spectrum. 
This subject continued to be his favourite study 
even down to his latest years. One of the most 
recent of his published papers was his “ Researches 
in Actino-Chemistry,” and treated of the distribu- 
tion of the solar energy in the spectrum. In 1839 
Dr. Draper was appointed Professor of Chemistry 
and Natural History in the University of New York, 
and in 1841 his title was changed into that of Pro- 
fessor of Chemistry in the Medical College of the 
University. Dr. Draper wrote two text-books of 
science which met with considerable favour, viz., 
a“ Chemistry” in 1846 and a “ Human Physiology” 
in 1856. Dr. Draper was varied in his tasks and 
versatile in talents. In 1862 appeared his “ His- 
tory of the Intellectual Development of Europe,” 
between 1867and 1870 his “ History of the Ameri- 
can Civil War,” and in 1874 his “ History of the Con- 
flict between Science and Religion.” It is a matter 
of regret to many of his admirers that Dr. Draper 
ever wrote the last-mentioned work, for it lacks 
the accurate information and cool, dispassionate 
judgment which characterise hisformer works. Dr. 
Draper leaves two sons, Professor John Christopher 
Draper and Professor Henry Draper, both of whom 
are well known to science. 


Some ELECTRICAL PROPERTIES OF INDIUM. 


The metal indium has always been a more 
attractive object for the physicist than for the 
metallurgist. If it were not for the two brilliant 
lines in its spectrum, blue and violet, respectively, 
that helped Messrs. Reich and Richter to its disco- 
very some eighteen years ago, and which are still 
one of the favourite sights for the audience of a 
lecture on spectrum analysis, the general public might 
hardly know anything of its existence. It is so 
scarce, that even its prominent qualities could hardly 
secure it a future. The royal mines at Freiberg 
having come into possession of a somewhat larger 
quantity of indium than usual, they placed some at 
the disposal of Mr. Th. Erhard to enable him to 
make some experiments with a view of ascertaining 
the electric position of this metal, but great diffi- 
culty was caused by the metal being so very 
soft. To ascertain the conductive resistance in 
the wire drawn from it, Mr. Erhard rolled it 
up in a coil, but he found, however, after un- 
rolling and remeasuring at the termination of 
his researches that the wire had extended its 
length by 5 mm., (one fifth of an inch), the 
original length being a little less than six feet. The 
formula quoted by Mr. Erhard: Resistance equal 
to 08903 (1 +.004744 t.) is based upon Dr. Werner 
Siemens’ unit of resistance (the resistance of a prism 
of mercury of 1 m. in length, and 1 square mm. 
area, reduced to 0 deg. Cent.). It shows that indium 
offers a resistance about eleven times less than that 
of mercury, and increasing pretty regularly with a 
rise of temperature. The figures obtained from 
the observations at different temperatures and those 
derived from this formula agreed very well with 
one another. To find the thermo-electric force 
of indium, Mr. Erhard constructed batteries of 
pieces of indium on one side and iron, aluminium, 
tin, copper, gold, silver, and zinc on the other 
side, soldered together in the usual fashion. 
Pretty fair currents were obtained with iron and 
aluminium ; with copper the electromotive force 
appeared to be weak, more so with gold and 
silver, and with zinc the currents were no longer 
measurable, though no doubt present. The tem- 
peratures applied by Mr. Erhard were 0 deg. Cent. 
on one side and 36 deg. 77 deg. and 98 deg. Cent. on 
theother. From his results Mr. Erhard proposes to 
place indium between tin and zinc, the thermo- 
electric series being : aluminium, tin, indium, zinc, 
silver, gold, copper, iron, &c. For small differences 
of temperature, however, the scries undergoes some 
modification. Mr. Erhard’s further experiments 
with regard to the action of indium when in con- 
nection with liquid conductors were not satis- 
factory. 

Mountain Horse ARTILLERY. 


In the Russian Army List may be found two 
batteries bearing this description. One of these 
has been stationed in Turkestan since 1876, and 
the other (which has only recently been formed) is 
in Western Siberia. A long article was published 
in the Artilleriesky Journal of October, 1881, on 
this artillery, which was designed to accompany 
cavalry in the most mountainous districts, where 
ordinary artillery could not travel. The guns are 
3-pounders of the regulation pattern, and are 





mounted on mountain carriages, the trail of which 
is attached to a limber of special construction. 
This latter consists simply of two wheels, on the 
axle of which is mounted an iron basket capable of 
containing two ammunition boxes, each holding 
seven rounds. To the axle is attached an ordinary 
field artillery pole. Four horses are employed, 
driven in pairs in the ordinary way. The ammuni- 
tion wagon is of similar construction to the limber, 
but the basket is made to carry four ammunition 
boxes. It is furnished with double poles, and 
drawn by three horses abreast. All the draught 
horses are furnished with pack-saddles, upon which 
can be transported the guns and equipment, should 
it be necessary to dismount them for transport 
over country where wheeled vehicles could not 
pass. All the men are mounted, and their saddles 
are so arranged as to carry the wheels, poles, shafts, 
whipple-trees, &c. ; seventeen men are attached to 
each gun, the corporal of the gun, ten gunners, 
three drivers, and three horse-keepers. Four of 
the gunners are considered as reserve, to replace 
those who may be disabled in action. To every 
two guns (which form a section of a battery) are 
a sergeant and trumpeter, and four reserve horses, 
giving a total for two guns of thirty-six men and 
forty-eight horses. In November, 1880, a section 
attached to a special detachment of cavalry made 
an eight days’ march across the Kopet-Dagh 
mountains. Each day they travelled fifty versts, 
and on the last day of the march eighty versts were 
accomplished. A short time afterwards this sec- 
tion took part in the attack of Geok-Tepé, and is 
said never to have hampered the movements of the 
cavalry, but rather to have been a valuable auxi- 
liary. Still, the construction of the material left 
much to be desired. When the guns and carriages 
were mounted on the pack-saddles the men had to 
dismount and lead their horses ; and as, of course, 
this only occurred in the most difficult country, 
the speed and length of the marches were limited 
by the endurance of the men. Moreover, it was 
only possible to carry forty-two rounds for each 
gun. The writer of the article proposes several 
modifications, which he considers will obviate these 
objections. The carriages, limbers, and wagons 
must be constructed in such a manner as to be 
easily dismounted into a number of pieces, so as to 
reduce the load for each horse, and to enable the 
men to ride instead of leading the horses. He also 
considers it indispensable to alter the construction 
of the ammunition wagon. This he proposes to do 
by attaching it to a limber similar to that of the 
gun. This would increase the number of rounds to 
fifty-six, whilst permitting the same system of 
draught to be employed as that which proved satis- 
factory with the gun. Tnislatter could easily pass 
over obstacles which proved insurmountable to the 
wagon with its three horses abreast. 








STEEL Raits IN _GERMANY.—The German railway 
companies make no distinction between ordinary rails of 
Bessemer steel and those made by the Gilchrist process. 
The Hoerde Works and the Rhenish Steel Company are 
turning over 30,000 tons annually of rails made by this 
process. 





Port VicToR BREAKWATER.— Negotiations between the 
South Australian Government and Mr. J. Robb, the con- 
tractor for the construction of the Port Victor breakwater, 
have been completed, and a settlement has been come to 
between the parties. Under the arrangement arrived at 
the contractor undertakes to carry out the whole of the 
requirements of the colonial engineer-in-chief, and the end 
of the breakwater will be finished off with a large number 
of 20-ton blocks, which will be put in with a view of 
strengthening the work. The firing of the seventh big 

last in connexion with the works at the breakwater 
on September 23, was an occasion of special interest, 
from the fact that it was witnessed by a large number 
of influential visitors from Adelaide and elsewhere. Mr. 
Robb, the contractor, and sundry Government officials 
arrived from Adelaide in the tramcar overnight, and in the 
morning were shown over the works by Messrs. Robb and 
T. Stranger, superintending overseer. Mr. Rubb explained 
that the conditions imposed upon him by the Government 
are that he pays the whole costs of a recent lawsuit; and 
that he lines all the seashore to the part of the breakwater, 
already finished, with 20-ton blocks, the first 400 ft. up to 
within 10 ft. of low water, and the remainder up to low 
water mark. The Southern Australian Government has 
decided to alter the original design of the breakwater by 
using 20-ton blocks to a height altogether of about 54 ft. 
from the bottom of the sea. The 2U-ton blocks are to be 
put in till the Government engineer directs a discontinu- 
ance of them. It has been intimated in connexion with 


this that the Government do not intend to lengthen the 
breakwater, and therefore wish to make its end secure. 
For all this extra work Mr. Robb states he is to receive no 
additional payment. 
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THE LOG OF THE S8.S. “ ORIENT.” 

WE publish below the log of the steamship 
Orient a her last outward voyage from Gravesend 
to Adelaide vid the Suez Canal. The Orient left 














Gravesend on the 28th of October last, and anchored 
off Adelaide on the 4th of December, having done 
the distance of 10,978 miles in 35 days, 16 hours, 
3 minutes, actual time from Plymouth to Adelaide. 





Date. Wind. Distance. REMARKS. 
October 28. oo North ee 11.50 a.m., let go from buoy and poccseied. 
“ 29 N.N.E. 296 7.20 a.m., stopped 5 minutes for pilot ; 10.5a.m., stopped and anchored 
in Ply mouth. 
6 29 oe 296 12.57 p.m., up anchor and proceeded ; 1.33 p.m., passed Eddystone. 
- 30... . me 30 Moderate breezeand fine. All square ~ set 
31 S.E. 340 9 99 Furled all sail. 
November 1 S.W. 310 11.18.a m., C. Trafalgar abeam ; 1.40 p.m., passed Europa Pt. 
- 2 W.S.W. 817 Fresh breeze, set all square sail 
: ss Westerly 347 Light breeze, furled sails ; 4.39 p.m., passed Caroli. 
ne = Northerly 307 10.18 a.m., anchored in Naples-Bay. 
. adie 99 ; 5 p.m., set out for Port Said. 
a | N.E. 270 5.30 a.m., passed Messina. 
; 6. Easterly 320 Strong gale with heavy sea ; all useful sail carried. 
- - Northerly 33 - confused sea, furled all sails. 
* 8.. S.W. 193 1. 18 | a.m., anchored off Port Said ; 2.18, pilot boarded ; 3a.m., Port 
5 aid. 
si Oca a 8 10.35 a.m., proceeded through Canal; 6 p.m., made fast for night. 
ae 9... .. Westerly 38 5.63 a.m., proceeded ; 7.15 a.m., anchored off Ishmalia ; 11.15 a.m., 
proceeded ; 5.40 p.m., anchored for night. 
99 10... ° Northerly 10 5.33 a.m., proceeded ; 7.30 a.m., anchored off in Suez Bay. 
- i 90 74 6.45 a.m., set on for Aden. Passed P. and O. steamer Zambesi and 
P. and O. steamer Malwa. 
- 12 - 332 1 p.m., passed P. and O. steamer Carthage and P. and O. steamer 
Australia. 
a 3 ° S.E 340 Fresh breeze and fine. 
“a 14.. s. 340 9.30 p.m., passed Perim Island. 
PA ole ee E. 224 5.20 a.m., anchored in Aden Harbour. 
- = a E.N.E. 104 3.40 a.m., set on for Adelaide. 
a ies nee N.E. 308 9.45 am., cape Guardafui abeam. 
os Be con E. 324 Light airs and fine throughout. 
o 19. 8. 331 ” ” ” » 
ws 20. S.S.W. 337 »» breeze a 
- 21... N. 363 » airs and showery. 
an 22 ... Variable 329 Moderate breeze. 
ue 23 200 oe S.E. 310 * trade winds and fine. 
os 24.. om 316 Fresh - with cloudy sea. 
oa 25 9” 32% - 99 and fine. 
99 26 99 338 Moderate on - 
- 27 w00 2 335 ‘ o ~” 
ae 28... ee ee 344 Light re and cloudy, occasional showers. 
29... y 329 * ” 
a 30... S.E. 350 Fresh breeze and overcast. 
December 1 a = Variable 336 10.50 a.m., passed Chatham Island ; 3 p.m., signalled Breaksea Island. 
es 2 S.W 347 Light breeze and foggy. 
os H ‘ N.E. 347 Fresh - fine. 
a 4 9 338 a 5 
os Dam ne mt 10 a pe os 2.30 p.m., anchored off ae 
: - 
Actual time from Plymouth to Adelaide 36 16 3 
Steaming 31 23 35 
Actual time from Suez to Adelaide 23 #1 il 
Steaming 2 32 31 
Time of delivery of mails vid Brindisi .. 295 days. 


Difference of longitude in time allowed. 





NOTES FROM THE UNITED STATES. 

New York, January 14, 1882. 
features of the American iron and steel 
Demand is far ahead of supply. 
Stocks of erude and finished iron are exhausted. Foreign 
and domestic stocks of pig are estimated by good 
authority at three-quarters of a million tons a year ago. 
Domestic production last year was 1,000,000 tons 
greater than the preceding year. Importations will 
become necessary to compensate for the shortaze arising 
from short stocks and lack of capacity to maintain the 
increase demanded by expanding requirements. Present 
quotations are 26 dols. for No. 1 foundry; second grade 
24 dols. 50 cents, and mill iron in Atlantic coast markets 
is 23 dols. to 24 dols., lower grades 21 dols. to 22 dols. 
Consumers have for a long time foreseen a possible 
advance arising out of the disappearance of stocks 
without compensating additions, and have secured by 
contract with furnace companies enough stock to protect 
them to about March Ist. Many are not so well off, and 
only a few have purchased beyond the date named. Six 
months ago prices averaged 3 dols. per ton less. At 
present date furnace holders are not extending engage- 
ments because of the strong upward tendency in the face 
of increasing wants. It is not possible to define the 
probabilities, although the possibilities are more patent. 
The influences which are to hold prices in check are weak 
and uncertain. Productive capacity is 100,000 tons 
weekly. At no time in the history of the country were 
more works in process of erection, large and small. In 
this city and in Philadelphia the record shows over four 
thousand houses, factories, and stores. The estimated 
increase for the current year is 33 per cent. The 
demand for merchant iron has been renewed very actively 
since the 2nd inst., and orders are now accepted subject 
to price when delivered. Two to three months orders 
are in hand, and much more business is offering. When 
the volume of accumulated orders reaches a certain 
amount, and the requirements of consumers exceed this, 
importations will be attempted. Such efforts have been 
made, but your markets maintained prices that limited 
orders to urgent requirements on this side. During the 
past week our leading houses have replied to some very 


THE main 
markets are these: 





during the past year 200 miles of new railway have been 





urgent inquiries for large quantities of bars for delivery 
through several months. Manufacturers will not accept 
at fixed prices. To-day 2 dols. 9.10 cents is quoted. 
Steel rails are dull at present; tide-water quotations 
60 dols. to 63 dols. for English, and 58 dols. to 60 dols, 
mill quotation for American. Some little capacity of the 
third quarter of the year is at the service of buyers. 
Iron rails are dull, but firm at 48 dols. for heavy sections 
to 53 dols. for light. Inquiry for Bessemer pig and steel 
blooms continue, but buyers’ prices here are 25 d ols. and 
44 dols. respectively, delivered. 

Bridgework overtaxes all and 


available capacity, 


considerable additions are being made to plants; angles 
are quoted at 3}, beams 3.9, channels 4 cents ; 


common 
iron 3}, refined 4 cents. 

The best opinion here leans towards the great proba- 
bility of firm and advancing prices. Importers are 
sanguine and cheerful. Arriving supplies are promptly 
absorbed for consumptive wants. The merchant bar 
card will be nominally sustained. Nails have been 
advanced to 3 dols. 50 cents from 3 dols. 30 cents per keg, 
in conformity to advances at Pittsburgh. All the steel 
mills are full of work. Lower grades are equalising 
themselves with a recent advance in high grades. Some 
recent orders for early delivery sent to Pennsylvania 
mills were declined on account of the press of orders 
prior. The Siemens Anderson Steel Company of Pitts- 
burg are in financial embarassments. An open-hearth 
plant was erected in 1879, and last year the Siemens 
direct process plant was erected at great cost. The 
almost universal verdict of the American iron and steel 
industry is that profits were never more satisfactory. 








FOREIGN TECHNICAL LITERATURE, 
Accorp1NG to the Wiener Zeitung (January 18), a trial 
has lately been made upon the railway hetween Leipzig 
and Riesa, in order to discover what was the greatest 
speed that could be attained. The journey occupied 
forty-two minutes, and the speed varied from 60 to 70 
miles per hour. 


From Der Lieferant ( Vienna, January 18) we learn that 


opened for traffic in Austria, and 64 miles in Hungary, 
making an addition to the railway system of the empire 
264 miles, and raising the number of miles at present 
in existence in Austro-Hungary to 7890 miles. 
600 miles more are in course of construction. 


of 


Over 


The Gaceta Industrial (Madrid, January 10) publishes 
the text of a communication from the manufacturers of 
Seville to the Spanish Minister of Public Works, calling 
his attention to the advisability of establishing regula- 
tions governing the construction and employment of 
steam boilers. It points out that whilst many of the 
municipal laws upon the subject impose unnecessary 
restrictions, they do not prevent boilers being badly 
fixed and fitted. 


La Presse (Paris, January 14) announces the comple- 
tion of the drainage works of the Fetzara lake, in Algeria. 
In summer this lake always sank very low, leaving a 
large expanse of mud, from which arose miasmatic 
vapours, The effects were so injurious to health in the 
towns of Bona, Mondovi, Duzerville, and other neighbour- 
ing places, that it was determined to dry up the lake by 
draining its waters into the river Melbudja, a tributary of 
the Seybus. The lake hada superficies of 32,136 square 
acres, anda canal ten miles long has been dug to convey 
its waters to the river. It is said that the health of the 
district has already improved. 

The Deutscher Submissions-Anzeiger (Berlin, January 
20) states that in the Dortmund district the iron trade 
is showing a continuous upward tendency. In pig the 
prices were definitely higher than those of the preceding 
week, whilst bars and sheets are also firmer. These 
latter are being purchased in large quantities by the 
ship-yards and machine-shops; whilst boiler plates are 
also in considerable demand, and (in common with Siegen 
best sheets) have advanced 5s. per ton. Rolled wire is 
being largely purchased for export, and as the home 
requirements are considerable, the mills are fully 
employed. 

The Zeitung des Vereins Deutscher Eisenbahnverwal- 
tungen (Berlin, January 20) reports 259 accidents on 
Gertnan railways (exclusive of Bavaria) during the month 
of November, 1881. One passenger was killed, and 8 
were injured ; 30 railway employés were killed, and 113 
injured ; 2 Government officials met with accidents; and 
21 deaths and 14 cases of injury occurred to persons who 
are classified as “strangers,” neither officials on 
duty nor passengers. Of these 189 cases, the greater 
part were caused by carelessness on the part of tho 
personsinjured ; 23 suicides occurred during the month, 
and one case of attempted suicide resulted in injury. 


i.@., 


The Railway Age (Chicago, January 5) gives tables 
showing the mileage and capital of the 29 companies 
whose property has been sold during the past year to 
meet their obligations. These 29 companies had a capital 
of ; 51,27 7,661 dollars, with debts amounting to 76,644,936 
dollars. The total length was 2617 miles. It is pointed 
out that although it may seem strange that so prosperous 
a year should show so large a number of railway failures, 
it must be remembered that the companies had been in 
difficulties for years. These figures (although large) are 
the lowest uf the past six years, during which period a 
fifth of the whole railway property of the United States 
has changed hands through bankruptcy proceedings. 


In L’ Industrie Belge (Brussels, January 19) is to be found 
the report submitted to the Belgian Minister of Foreign 
Affairs by M. P. Hagemans, Belgian Consul-General in 
this country. This geutleman has been visiting the lead- 
ing works of various kinds, and has drawn up a report on 
the making of cutlery, files, screws, glass-ware, buttons, 
and paper. He contents himself with giving details of 
the manufactures, processes employed, wages paid, &c. ; 
but appears to have been strongly impressed by the com- 
plete organisation of the works, the skill of the men, and 
the quality of the articles turned out. He considers that 
the fact of a large contract for paper for stamps having 
been given by the Belgian Government to an English 
mill, is a very serious matter for native paper makers. 

The Revue Industrielle (January 18) contains an 
abstract of a scheme for maintaining constant commu- 
nication between all trains travelling on the same line of 
rails, which was laid before La Société d’Encourage- 
ment, by M. Menusier. A telegraph wire is carried on 
supports about 10 in. high between the rails. On the 
axle of the guard’s van is fixed a circular wire brush, 
which of course revolves with the axle. The wires 
forming the brush press continually upon the telegraph- 
wire, making a perfect contact, whether the train is 
stationary or in motion. The brush is connected with 
one of the poles of a telegraph instrument in the van, 
and the other pole communicates with the earth through 
the wheels and rails. If a signal is sent from one train, 
it passes through the brush into the wire and will be 
received by the instrument in every train on the same 
line. In case of an accident, it would of course be used 
to stop all the trains. Permanent-way inspectors also 








might make use of this method of communication, as, 
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by moans of a smail portable apparatus, they could at 
once signal to all engine drivers, if anything went wrong. 
M. Menusier estiraates that the laying of this line would 
cost about 4/. 15s. per mile. The price of the appa- 
ratus in the guard’s van is not given, but he remarks 
that it is comparatively small. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLKsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but only a 
limited amount of business was transacted. Messrs. 
Connal and Co., the warrant storekeepers bere, had a stock 
of 176,236 tons, which was an increase of 122 tons on the 
week. In Glasgow they hold 630,698 tons. Shipments 
from Middlesbrough, favoured by the mild weather, are 
very active. Since the Ist inst. there have been exported 
upwards of 53,400 tons of pig iron, 19,000 of which have 
been sent to Scotland, and 18,000 foreign. Owing to the 
disquieting rumours on the Continental bourses, the market 
here yesterday was not strong, and No. 3 Cleveland pig 
jron was again quoted 43s. per ton, No. 4 forge being 42s. 
Makers will not book at lower prices, being well sold 
forward. Intending purchasers, on the other hand, are 
holding off in the hope that sellers may yield a little in their 
quotations. Inquiries from America continue to come to 
hand, and prices for both Scotch and Cleveland pig iron 
across the Atlantic have advanced, but before this district 
can do a large volume of trade prices must still further 
advance or freights must be lowered. It is a noticeable 
fact that the rise in the Scotch brands in America last week 
was in one case as much as 10s. per ton. Advices show 
that American pig iron producers are heavily sold. A 
steady and large business is going on in Cleveland, and it 
is expected that the ironmasters’ returns for this month 
will show a reduction in stocks to the extent of abont 7000 
to 10,000 tons. 


The Restriction of Make. —The arrangement between the 
Cleveland and Scotch ironmasters for restricting the total 
output of pig iron in the respective districts is still adhered 
to and does not terminate till the end of March next. 
No movement has been made by either district with the 
view of renewing a similar arrangement after March, and 
it is believed in well-informed commercial circles that 
whether any similar agreement may be made or not, the 
Scotch ironmasters will not blow in the 15 blast furnaces 
which are now inoperative. Even to the uninitiated a 
glance at the enormous stocks in Scotland is sufficient to 
assure this. 


The Finished Iron Trade.—Throughout the North of 
England the manufactured iron works are very busy. 
Plate makers, who consume much more iron than any other 
manufacturers in the district, are so full of orders that they 
cannot book any more for delivery during the next few 
months, The outlook is most cheering, and prices are 
maintained. 








Shipbuilding and Engineering.—Both these industries 
are in full operation on the Tyne, Wear, and Tees, and 
have work in hand which will require all their energies to 
the end of the year. Portions of the men are agitating 
for more wages, but it is not anticipated that there will be 
any great difficulty in dealing with them. 


Wages in the Manufactured Iron Trade.—In different 
parts of the North of Fogland the ironworkers are express- 
ing their disapproval of the sliding scale system for the 
regulation of wages and are advocating an arbitration. 
Through the medium of the Board of Arbitration, which 
has existed for several years, it is believed there will be a 
satisfactory settlement of the question without any stoppage 
of work. 

The Coal and Coke Trades.—A steady business is being 
done in the coal and coke trades. All kinds of fuel except 
household coal is in good request and prices are firm. 

NOTES FROM THE SOUTH-WEST. - 

Blaenavon.—The Blaenavon Company is making many 
improvements in its works. Amongst other things electric 
lights are being put up to light the outside of the works, 
and a large number of coke ovens are being erected on the 
new side. 


Cyfarthfa.—A branch is being constructed from the 
London and North-Western system to the Upper Yard, 
Cyfarthfa. 


Newport.—The activity in coal shipments has been 
well sustained, notwithstanding certain disadvantages. 
Prices of coal are firm at late quotations. With regard to 
iron, shipments have been moderately active during the 
week just ended. For iron ore a good demand has pre- 
vailed und prices have been steady. Last week’s imports 
of ore comprised 11,256 tons from Bilbao, and 6660 tons 
from other sources. 


Swansea.— Last week’s coal clearances were satisfactory. 
France took the lead with 2528 tons to Caen, 2014 tors to 
St. Nazaire, and 1842 tons to Marseilles. ‘Trade is steady, 
and prices are firm. 


Cardiff.—There has been a large amount of coal shipped 
during the past week. Prices for all descriptions of steam 
coal continue firm, with every appearance of their remaining 
so for some time tocome. Patent fuel is in good request, 
and during the week just ended several parcels have been 
got off. A better supply of Bilbao ore has come to hand. 

Rhymney Iron Company, Limited.—The production of 
iron and steel at this company’s works in the six months 
ending September 30, 1881, was: Iron, 15,321 tons ; steel, 
33,067 tons ; total, 48,388 tons. Trade in iron rails has, 
however, been found unprofitable ; and the directors do 
not recommend the payment of an interim dividend. 








Taff Vale Railway.—The chairmanship of the Taff 
Vale Railway has been offered to and accepted by Mr. J. 
Inskip, solicitor, Bristol, and partner of the late chairman, 
Mr. H. Brittan. It was generally believed last week that 
the board would have secured the services of Lord Wim- 
borne as chairman, but circumstances have prevented his 
lordship from accepting the post. 


South Wales Institute of Engineers.—The annual 
meeting of this Institute was held at Cardiff on Thursday 
afternoon, and was largely attended. Mr. James M‘Murtrie, 
F.G.S., Radstock, the retiring president, occupied the 
chair. The officers for the year ensuing were elected as 
follows: President, Mr. Edward Williams, M. Inst. C.E., 
Middlesbrongh ;_ vice-presidents, Mr. James Murphy, 
Assoc. M. Inst. C.E., Newport; and Mr. Archibald Hood, 
Cardiff; members of the council, Messrs. T. Evens, 
Cardiff ; H. K. Jordan, F.G.S., Newport; J. Snape, T'aff’s 
Well; J. Barrow, Maesteg; W. B. Brain, Cinderford ; 
and R. Sothern, Cardiff, &e. The following papers, intro- 
duced at the previous meeting, were discussed, viz., 
on ‘*The Somersetshire Coal Field,’”’ by Mr. James 
M‘Murtrie; on ‘‘Structures and the Strains they are 
Subjected to Geometrically Ascertained,’’ by Mr. Thomas 
Evens; aud on ‘‘ Colliery Explosions and Atmospheric 
Electricity,’’ by Mr. Thomas Canning. The latter paper 
led to an interesting debate. It gave an account of experi- 
ments made by the writer to ascertain the effect of light- 
ning upon a coal mine. The result of these experiments was 
to show that explosions were often caused by atmospheric 
electricity, and as a remedy the use of conductors was 
suggested on a plan explained. Papers were afterwards 
read on ‘‘ Notes on Electricity,” by Mr. W. H. Massey ; 
‘* Electric Lighting for Collieries,’”” by Mr. Wm. Thomas, 
F.G.S.; and ‘‘A Brief Description of the Results of the 
Use of Fleuss’s Breathing Apparatus in Explorations made 
after the Explosion at the Seaham Colliery,’ communi- 
cated by the secretary. During the meeting the chairman 
announced that the Institute had been incorporated by 
Royal Charter. 

Cwmavon.— The ceremony of relighting a furnace 
which has been under extensive repairs, was performed 
on Wednesday by Mrs. Shaw, in the presence of most 
of the agents, clerks, and tradesmen of the valley. The 
relighted furnace, which has been relined according to 
the design and under the superintendence of Mr. J. Sacker, 
blast furnace manager and engineer, is 55ft. in height. 
The diameter of the bosh is 18ft., with four tuyere open- 
ings, and the farnace has four of Whitwell’s hot blast 
stoves attached. It was commenced on October 31, by 
Messrs. Bowen and Vaughan, contractors, and completed 
in little over two months. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Thbe warrant market opened 
dull on Thursday, and prices at one time showed a decline 
of 4d. per ton, but there was subsequently a full recovery. 
In the forenoon business was done at from 51s. 2d. down 
to 50s. 11d. cash, and from 5ls. 5d. down to 5ls. 2d. one 
month, the close being buyers at 51s. cash and 51s. 2}d. 
one month, and sellers near. Business was done in the 
afternoon at 50s. 103d. up to 51s. 2}d. cash, and from 
51s. 1d. up to 51s. 5d. one month, and the market closed 
with buyers at 51s. 2}d. cash and 51s. 5d. one month, and 
sellers asking $d. per ton higher. Friday’s market opened 
very dull, and at one time prices had fallen 54d. per ton, 
but an improvement set in and a recovery took place, the 
closing quotations were only 1jd. per ton under those of 
Thursday. Onthe week, however, there was a fall to the 
estimate of 10d. per ton. A fair amount of business was 
done in the forenoon market at from 5ls. 1d. down to 
50s. 9d. cash, and from 51s. 3d. down to 5ls. one month, 
the close being buyers at 51s. cash and 51s. 3d. one month, 
and sellers wanting one penny per ton higher. In the 
afternoon from 51s. 1d. to 51s. 14d. cash, and from 51s. 34d. 
to 5ls. 5d. one month were the quotations, the market 
closing with sellers at 51s. 14d. cash and 5ls. 4d. one 
month, and buyers near. When the warrant market opened 
on Monday some strength was imparted to it by favourable 
trade reports received from New York; the upward 
influences, however, gave way in the afternoon, and the 
close was even weaker than that of Friday afternoon. 
Business was done at 51s. 4d., being an advance of 2id. 
per ton over last week’s close ; the prices then fell to 
51s. 2d., but recovered to 51s. 5d, cash; and business was 
likewise done at 51s. 6d. to 51s. 5d., then up to 51s. 8d. one 
month, and buyers offering 4d. per ton lower. In the 
afternoon there were transactions at from 51s. 74d. down 
to 5ls. 24d. one month, and at 51s. 4d. down to 50s. 114d. 
cash, and the close was sellers at 51s. cash and 5ls. 3d. 
one month, and buyers near. There was a fair amount 
of business done during the day. Yesterday’s warrant 
market was weak throughout the whole day, and the feel- 
ing of depression was very marked. Only a limited amount 
of business was done. Prices declined to the extent of 4d. 
per ton, making a loss of 5jd. on the two days. There 
were some transactions during the forenoon at from 51s. 
down to 50s. 74d. cash, and from 5ls. 14d. down to 
50s. 10}d. one month, and at the close of the market there 
were buyers at 50s. 8d. cash and 50s. 11d. one month, and 
sellers asking 1d. per ton more. During the after- 
noon the quotations ranged from 50s. 83d. to 50s. 74d. 
cash, and 5ls. down to 50s. 10}d. one month, the 
market closing with buyers offering 50s. 8d. cash, and 
50s. 104d. one month, and sellers near. The market 
was slightly firmer this morning, and business was 
done at 503. 9d., 50s. 7d., and 50s. 10d. cash, also at 
50s. 10d. up to 51s. 1d. one month, and the market closing 
with buyers at 50s. 10d. cash and 51s. 1d. one month, and 
sellers near. Business was transacted in the afternoon at 
from 50s. 10d. up to 51s. 2d. cash, also at 51s. 2d. up to 








51s. 44d. one month, and the close was sellers at 51s. 14d. 
cash and 51s. 44d. one month, and buyers offering 4d. per 
ton lower. The depression during the past few days has 
been in a great measure due to the uncertainty regarding 
political and financial matters on the Continent ; but it 
has been alinost entirely confined to the speculative branch 
of the pig-iron trade, the legitimate department continuing 
to be in a very satisfactory condition, and having been but 
slightly affected by the fall in the price of warrants. 
Holders have been selling freely. There is a sensible 
increase in the demand from the United States and the 
Continent, but it is not of any great extent; still, it is 
sufficient to indicate a very healthy state of trade. Some 
disappointment has been felt at the fact that shipments 
have not been just as large as had been anticipated on 
some hands. A steady consumption is reported from all 
the leading districts at home. There is an active demand 
for hematite pig iron, and in consequence prices are fully 
maintained. It is rumoured that some additional blast 
furnaces are to be adapted for the production of that kind 
of iron. Last week’s shipments of pig iron from all Scotch 
ports amounted to 7742 tons, as compared with 4698 tons 
in the corresponding week of last year. There are now 
105 blast furnaces in actual operation. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 630,782 tons yesterday morning. 


Royal Scottish Society of Arts.—The fifth meeting of 
the present session was held on Monday night—Mr. Henry 
Cadell, of Grange, the president, in the chair. Mr. 
Alexander Clark, C.E., Colinton, communicated a paper on 
the unloading and storing of grain. In some conversation 
on the paper, one member said it was a disgrace that Leith 
shonld be so backward in this matter, while Mr. Mather 
declared that the trade in grain at Leith might be very 
much larger than it was. The paper was referred to a 
committee. Mr. Alex. Fraser, optician, read a communi- 
cation on the graduation of thermometers, with reference 
to the measurement of extreme cold, the object of the 
author being to show that very low readings of the ther- 
mometer, as measured by an ordinary instrument, were to 
be received with caution, as there existed reason for suppos- 
ing that these might be inaccurate. 


Institution of Engineers and Shipbuilders in Scotland. 
—The fourth ordinary general meeting of the twenty- 
fifth session of the Institution of Engineers and Ship- 
builders in Scotland took place last night. Mr. J. L. K. 
Jamieson, president, occupied the chair, and there was a 
large attendance of members. Six new candidates for 
admission into the Institution were elected. A most inte- 
resting and highly scientific paper was read by Mr. Robert 
Mansel on ‘‘ Some Points in the History and Application 
of the Theory of Thermodynamics.”’ It dealt largely 
with the scientific investigations of Carnot, Mayer, Joule, 
Sir William Thomson, Professor W. J. Macquorn Rankine, 
Professor Clausius, and Poisson. The discussion upon the 
paper was postponed till next meeting of the Institution. 


The Tay Bridge Plans Sanctioned by the Board of 
Trade.—The equally important and gratifying intimations 
were received in Dundee last Thursday afternoon that the 
Board of Trade had approved the plans of the new Tay 
Bridge, and that the works will be commenced without 
delay. Thus are terminated the uneasiness and suspense 
which for some time have ‘beclouded the local prospects of 
the town. The opening of the Tay Bridge was the 
beginning of a new life and activity in Dundee and the 
district, which were suddenly paralysed by the disaster of 
December 1879. The erection of another bridge on a more 
distant site would have been a most imperfect substitute, 
while it would have shunted Dundee again on to a siding. 
The great value of the Bridge at Dundee is that it places 
Dundee, Arbroath, and Montrose on the East Coast 
through route. ‘lhe assurance that there will be no delay 
in beginning the works on the new bridge is very satis- 
factory. Mr. Arrol has the reputation of being a most 
capable, vigorous, and enterprising contractor. Mr. 
Barlow’s plans have also satisfied the most competent 
critics as to the strength and stability of the new bridge. 
It is to be hoped, therefore, that it will now soon be begun, 
and that it will progress steadily and rapidly to completion. 
This decision on the part of the Board of Trade is the 
result of the various local boards making very strong and 
unanimons representations in favour of the veto being with- 
—_ which had been interposed by the authorities in 

ondon. 


Wages Movements,—A large number of ironmoulders in 
the Maryhill and Kirkintilloch districts are out on strike 
for an advance of wages equal to what was taken off them 
two or three years ago. At least two of the firms have con- 
ceded the advance, and their hands have again returned to 
their work. At Greenock the rivetters are moving for an 
advance of 5 per cent., and it is reported that some of the 
employers are disposed to yield it. 

Watt Commemoration.—The annual Watt Commemora- 
tion Lecture was delivered at Greenock last Friday night, 
by Mr. William Denny, F.R.S.E., of Dumbarton, his 
subject being ‘‘On the Speed and Carrying Capacity of 
Screw Steamers,’”’ which was most ably treated. 








Tue Brusu Evectric Lieut Company.—The first 
annual meeting of the Anglo-American Brush Electric 
Light Company was held yesterday. The report stated 
that the profit on the year’s business amounted to 134,9651., 
of which 99,500/. in cash and shares were derived from the 
sale of patents and concessions, and 34,4631. from manu- 
facture. The directors recommended a_ dividend of 
12$ per cent. The Brush Company now employ 456 men, 
and have orders to the amount of 46,0001. on hand. 
Daring the past year they sold 220 dynamo machines and 
2711 arc lamps in England, and 850 machines and 12,457 
arc lamps in the United States. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep By W, LLOYD WISE. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING || yo, 
JANUARY 23, 1889. 


In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 








} 
Nos. | 
and | 
Dates. | 


1883 | | 
Jan.17 
226 | 





227 
228 
229 | 
230 
231 
232 | 


233 | 
234 


vend hax ™ 


262 
263 


264 | 
265 
266 
267 
268 
269 

70 


281 
282 


| laer Isaakson and 
pn 
N. W. Wallace, King’s 


NAMES, &o 
oF APPLICANTS, 


| ABBREVIATED TITLES, &0. 





. M. Thorpe and J. 
~- Belloli, San Jose, 
lifornia. 
G. W. Hart, Portsea. 
Brydges. Richter. 


H. Carter, Manchester. 


C. W. Siemens, West- 
minster, 

Sonene, Jacob. 

H. R. Meyer, Liver- 
pool. 

E. Clarke, Todmorden. 

Lake. Hussey & Dodd. 
a Bays- 
om. 


| bake. 
ar Demand, Plum- 


| J. ‘oad and G. Little, 


ldham. 
Wirth. all and Co, 
Beck. Lebdilond. 


C. A. Drake, London. 
Clark. AMeserole. 


H. Livesey, Blackburn. 
E. W. 


i 8, ver- 
Lake. De Khotinsky. 
J. Hornsby and I, 
Trolley, Lincoln. 
e. Mefford. 
Barlow. Zncausse et 
Cané sie, 
G. H. Ellis, London. 
Haddan. Deveze, 


R. Pickwell, Hull. 


Lake. La Société 
Universelle d Electri- 
cité Tommasi.j 


Ww. Waketield, Dublin. 

M. H. Pearson, Leeds, 

H. W. Pendred, Kings- 
town. 

A. J. Lehmann, West 
Hartlepool. 

Greig. The Detroit 
Stove Works Co 

R. Richards, Man- 
chester. 

A. 8. Hamand, West- 
minster. 

E. L. Voice, London. 


Lake. Campbell. 
D. Cowan, Larbert, 


N. 

T. Bassnett, Liver- 
pool. 

J. Westley, Chorley. 

Pitt. 

J. Lindley, Clifton. 

P. Lowe, Darwen. 

Nottingham. Hatha- 
way 

Haddan, Packard. 


Haddan. Lefebvre & 
Nagel. 


| §. T. Lander, Mere, 
| Wilts. 
| Haddan, 


Neumeister. 
Gutimann. 


Haddan. 
L. F. Gowans, London. 
T. Rowan, London. 


Ww. D Pater, 
Louis, U.S.A 


St. 


Barlow. Encausse et 
Canésie 


D. L Defries, Lon- 


Maclean, 


Royal Rifles. 


| Protecting bottles, &c., from break- 
age in packing or handling. (Com- | 
plete specification 
An improved range finder. | 

| Metallic wheels for vehicles. 
Tem g wire made from Bes- 
semer or Omer steel. } 

ps. | 


Telephonic conductors. 

Permanent way for electric and | 
telephonic conductors. | 

Apparatus for ring spinning. 

Dynamo electric machines. 

Increasing the efficiency of screw 
propellers and protecting same | 

A new article of diet from the hulls 
and germs of maize. 

Window sash fastener. 


Lubricating spinning and doubling | 
spindles. 
Base or ground for pigments 


aes for holding and a 
stam 





ps. 
Loading and unloading ships’ car-|| 
goes 


Loom 
Cartridge bags or receptacles. 


Apparatus for regulating electric | 


1] 
1} 


currents. 
Ploughs and ploughshares. 


Guns, gun-carriages, and projectiles 
Inhalation cham vers. 


Cleaning boots and shoes. 
— for testing 
uids. | 
| Reonding instruments chiefly for | 
use on | 
Electrical accumulators or second-’ | 
ary batteries. 


alcoholic 


Manufacture of laminated springs 
and apparatus for this purpose. 
Operating brakes of railway trains. 

Sewing machines. 
Horizontal steam boilers. 


Obtaining motive power from tidal 
waters. r 
Stoves for heating and ventilating. 


Floating vessels and raising sub-|} 
merged ies. 
Rail for tramways. 


Ornamentation of wall surfaces and 
ceilings. 

Wax-thread sewing machines. 

Three-legged iron pots. 


Ascertaining the depth of liquids. 


| Rollers and fittings for blinds. 
Process for grinding and separating, || 
anda new attrition mill. (Com- | 
| plete specification), 
Cages to prevent accident arising | 
from overwinding, &c. 
Intercepting and extracting solids, 
&c., from refuse water, &c. 
Permutation locks and dials for | 
same. 
Rivets manufacture, &c., & clench-|| 
ing same. (Complete specification), 
Purifying grain and other cereals. 


Moving targets. 


Umbrellas and parasols. 
Apparatus for holding coins, medals, 


&c. 
| Amalgamating and extracting gold 


and silver from their ores. 


| Ventilating water-closets and the | 


like. 

Steam pumping engines, also com- 
bining compound engines, con- 
densers, and pump, also pump | 
valves and valve mechanism, | 
also cut-off and balance valve and 
hand-lever attachment. | 

Means for electro-hydrotherapeutic 
treatment of disease. 

Pendant lamps, lanterns, &c. 


Horizontal band log saw. 

Self-acting grabs, and apparatus for 
working same. | 
Pick-headed shelter trench spade. | 
| 


and 
Dates. 


| Jan.19 19 
283 


284 


288 
289 
290 
291 
292 
293 
294 


298 
299 


300 


7 for manufacturing ciga- jJan 21 


802 
303 
804 
805 


ane 
of 


309 
310 
$11 
312 
313 
314 


317 
318 
319 
820 
321 
322 
Jan.23 
333 


324 


342 


NAMES, &c. 
OF APPLIVAN?S. 


Clark. Pidgeon. 

T. Teodoresco, Galatz, 
Roumania. 

W. Howes and W. 
Burley, Birming- 


ham. 
L. C. Gomant, Paris. 


W. Boulton, Burslem. 
J. -— ole, Glas- 


J. Feusteve, Nor- 
wood. 


Haddan. Morel. 

Haddan. Morel 

H. Lumley, London. 

J. McKenny, Dublin. 

G. H. Nussey and 
W. B. Leachman, 


Leeds. 

8. H. Terry, West- 
minster, 

Engel. .Koopmann & 
AKoopmaan, 

J.iand A. J. Higging. 
Manchester. 


Engel. 
Pitt. 


Lake. 


Haddan. Mathison 
A. R. Bennett, Glas- 


gow. 
T. Sowler and W. 
Ward. Manchester. 
T. Watson, Paisley. 
J. N. Aronson, Lon- 
on. 
G. Smith, Bradford, 
Todmor- 


Schneider, 
Rocour 


Maxim, 


orgs 
¢. aan 


H ‘Smellie, Eimer 
nock, N.B 


H. Stevenson, Man- 
chester 
W. Knowles. Bolton. 


nc 
H. Y. D. Scott, Syden- 
ham. 


Lake. Miller. 
J. M. Plessner, Stutt- 
t 


gar 
v. = Haynes, Leices- 


E ri Hallett, Wey 
mouth 

Brewer. Olmsted. 

J. Holroyd, Leeds 

J. Kaye, Kirkstall. 


J. 8. Sellon. London. 
Clark. //ours-Hum- 


bert. 
T. Walker, Birming- 
am. 
W. Dibble, London. 


B. A. Dodson, E. 
Gillow, and D. 
Davies, Bolton, 

H. M. Ashley, Knot- 
tingley, Yorks. 

J. Lawson, Glas- 


sects Klehe 

« Me ena ©. Tru- 
nt Dub 
G. Smith, Bradford, 
Yorks. 


= 


x Thompson, 
J. Poe Dublin. 


T. W. Ovenden, Lon- 
don. 


H. and T. Craston, 
London. 
Handyford. Delany. 
Abel. Patrick. 
Lake. Mackenzie and 
Mac!aren, 


T. 8. Lyon, Strand. 
G. F. Neville, London. 
Lake. Brion. 


De Pass. Aldank. 
A. G. Goodes, London. 


G. K. Cooke, London. 


W. H. Allen and R. 
, Lambeth, 


_ Westminster. 


ABBREVIATED TITLES, &0, 





Making trenches for drain pipes. 
Apparatus for submarine purposes. 


Carriage lamps, 
same to lamp irons. 


and connecting || 


Bellows forges for using volatile oil 
vapours for blowpipe soldering || 


purposes. 
Manufacture of earthenware, &c 


Bleaching and dyeing cotton, flax. || 
i} 


c. 
Secondary batteries. 


Telephonic conductors, &c. 
Apparatus for recording speech. 
Rudders. 

Hook fasteners. 


| employed for heating | 


water 
Water-closets and urinals 
Stoves for singeing hogs. 


Galvanic batteries, and treatment 
of solutions therefrom for re- 
covery of useful products. 

Copying presses. 

a —— ae of phosphatic metallic 
slags. 

Fire-extinguishing and alarm appa- 
ratus for theatres, &c. 

Sewing buttons to cloth, &¢. 

Voltaic batteries, 


Stereotype plates. 


Oil cap in wharve of spindle for 


spinning and doubiing, 
Electric lamps. 


Applying earthenware tubes for con- 
veyance of gas water, sewage,&c. 
Weaving looms. 


Applying springs used for control- 
ling side play of bogie trucks of 
engines, tenders, &c 

Manufacture of boxes. 


Governors for steam engines. 

Treatment of phosphatic and nitro- 
genzis substances, and manu- 
facture of manures therefrom. 

Spinning machine spindles. 

Copying presses 

Bco's shoes, &. 

Rocking car. 


Telephone transmitters. 
Sanitary trough closets. 


Apparatus for collecting and check- | 


ing money. 

Secondary batteries. 

Apparatus for recording moves in 
the game of chess. 

Brace buckles and suspending back 
tabs of braces. 

Gloves. 


Spinning machinery. 


Kitchen ranges, &. 


Producing chenille or far material 
for manufacture of carpets, 

Stamped metal roof tiling. 

Breech- loading guns or 


arms. 
Motors for propelling ships, driving 

tram cars, sewing machines, &c 
Telephone transmitters. 


Regulating tens:on of woven wire || 


Mattresses and imparting elas- 
ticity thereto, &. 

—__ applied to shoes of 
horses for prevention of slipping, 


&. 
Athletic boots and shoes. 


Electric cables. 
Vacuum pumps. 


small 


Vacuum pan apparatus. (Complete || 
spe ctification ) 

Bracket for holding or securing | 
rods, bands, &c. 


Game of skill, and apparatus con- | 
nected therewith 

Knives or tools for flaying or skin- | 
ning animals. 

Regulating electric lamps. 

Cigarette papers or wrappers applic- 
able to cigars. 
struction of hand stamps for 
endorsing, &c ; 

—— for starting, stopping, and | 
reversing engines. 








| Operating mechanism and con-|| 


| 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


I.—Announced January 20. 









































No. Name No. Name. No. | Name. 
| 1881 1881 1881 | 
Hallett 5685 | Lake 5701 | Gough 
Clarke, ( Plorsheim).j 5703 | Brown. 
Joyce 5687 | Carus- 5705 | Cooke and 
Young, Wilson | Mylchreest. 
Wilson, 5689 | Lake 5707 | Abel 
Rouse (Automatic (Lorenz) 
| Wagner. Music Paper| 5709 | Haddan 
} Jones. Co.) (Tillmanns), 
Bullivant. 5691 | Barlow 5711 | Stubbs and 
}} 56¢7 | Barrett. (Tolra). Corrigan 
|| 5679 | Gillingham Castelin. 5713 Lightoller & 
|| 5681 | Richardson. Voltmer, Longshaw, 
5683 | Lake (Date) 5699 | Hurt and 5715 | Lake 
Strathern. (Aymonnet) 
| II,.—Announced January 24. 
No. | Name No. Name No, Name 
“1881 | 1881 1881 
3543 Srydges (De 


Grousilliers) 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 



























































No Name. No. Name. No Name. 
882 1882 1882 
204 Vaughan 223. Clark 266 | Pitt (Duc) 
(Liirmann) (Cooper). 270 | Haddan 
215 Watson. 226 «©Thorpe and (Packard: 
Belloli, 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
February 10, 1882. 
No. Name. No. Name. No. Name. 
1881 1881 1881 
3931 | Wolsten- 4014 | Greg. 4663 Alexander 
holme. 4017 Hallett (Martin). 
3961 Reeves. 4028 Wirth (Spect-[ 4954 Metcalf. 
3979 =©Grey. hart). 5104 Clark 
3992 Groth 4029 Pitt (Fournier). 
Bloch). (Machalski) | 5432 | Rose. 
4003 | Somers 4083 Richards 5438 Watson. 
4006 | Myers 4084 | Hodgkinson. | 5482 | Gardiner 
4007 | White. 4112 | Stringer. & Trench. 
4008 | Macdermot. [ 4133 | Davis and 5552 Clark (Le- 
and Glover. Des Forges. marchand) 
4010 Imray (La 4210 | Pitt (Pictet), [| 5595 | Lake (Lock- 
Société des | 4217 | Moore. wood). 
Specialitiés | 4620 | Dawson. 5631 | Sellon. 
Mecaniques | 4662 | Alexander 5637 Smith. 
Reunies). (Martin). 
I1,—Time for entering Opposition expires Tuesday, 
February 14, 1882. 
No. | Name. No. Name. No. | Name, 
1881 | 1881 1881 | 
| 4021 Ward 4165 | De Pass 5340 | Baird, 
4031 | Mautsch. (Shaw and | 5365 | Barr. 
4035 | Bremner Childs), 5494 | Swan. 
4049 | Trussel. 4176 | Gillespie. 6498 | Lockwood. 
|} 4051 | Settle. 4187 | Wigner and | 5513 | Hodson. 
| 4053 | Brown and Harland. 5532 | Francke. 
| Peover, 4219 Hill, 5556 | Cunningham, 
4054 | De Pass 4261 | Hamit. Vinkeles- 
| (Hunt). 4431 | Newton (Jor- | Houssart, 
4061 | Lake gensen). | and May. 
| (Judytski). | 4524 | Borland. 5564 | Stringfellow. 
4062 | Clark (Foote).| 4547 | Crompton & | 5575 | Quick and 
| 4067 | Horner Cochran. Quick 
4078 | Norris. 4590 | Wirth «Gesell-] 5577 | Anderson & 
| 4087 | Smiles. schaft des Smith, 
4088 | Newton (De Emser Bilei-| 5689 Lake ; 
Roussen) und Silber- (Automatic 
| 4095 | Lake ( /euse werks), Music Paper 
& Jouanny)| 4598 | Pitt (Finck). | 1882 Co.) 
4107 | Fahrig. 4663 | Clarke, 223 | Clark 
4115 | Dyer, 4807 | Kinipple. | _ (Cooper). 
4128 | Imray 4838 Kinipple. 266 | Pitt (Duc). 
(Deprez andj 5310 | Carey, Gas- | 270 | Haddan 
Carpentier). kell, and | (Packard). 
4129 | Bastow. Hurter 
Elmslie 


| 4134 
| 
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PATENTS SEALED, 
I.—Sealed January 20, 1882. 









































No. Name. No. Name. No. | Name. 
1881 81 | 1881 
3180 | Smith. 3313 | Gedge (Kauf-] 3578 | Robinson. 
3191 | Cooke. mann). 3666 | Priestman & 
3194 | Hardingham | 3323 | Opensbaw. Priestman. 
3199 | Rowe. 3365 | Mills 3796 | Clark 
$201 | Thompson | (Thurber and (Collamore 
(Rogers). Co). and Boyle). 
3212 | Singer. 3370 | Walton 3828  Merichenski, 
8215 | Johnson (La]} 3379 | Brewer 3949 Currie. 
Société dite (Stormer), | 4180 | King. 
| “ Rafinerie| 3389 | Lake 287 Merichenski. 
| de St. | _ (Horton). 4458  Akester. 
| Quen,” ) 3400 | Johnson 4522 | Spence. 
3217 | Wells. (Mignon and | 4541 | Kennedy. 
323) | Johnson Rouart). 4592 | Millar. 
(Strong). 3402 | Johnson 4613 | Hanson. 
3240 | Gatehouse. (Mignon and} 4625 Clarke. 
3247 | Reid and Rouart). 4314 | Macbeth. 
Valentine. | 3412 | Coad. 5027 Hollands. 
$252 | Short. 3426 | Glaser 5035 Hayes. 
3264 | Haddan (Hasden- 5117 Haddan 
| (Stewart). | __ teufel). (Jackson). 
2300 | Cheesbrough | 3560 | Weldon. 5127s“ Pitt (Burr). 
(Nemetz). 3563 | Clark 51387 Clark 
3302 | Pieper | (Roberts). (Cooper). 
(Faber). ! 
{1.—Sealed pecapitint 24, 1882. 
No. Name. No. | Name. No. Name 
1881 | 1881 
3261 | Helliwell. 3490 | Bunnen. 4720 Chambers. 
3271 | McLaren. q | Klug (Meier)} 4733 | Hancock and 
3281 | Barlow 3653 | Readwin. Smith. 
(Chandet ) 3668 Lake 4777 | Prentice, 
$284 | O'Farrell) (Connolly). | 4808 | Simon 
3316 | Broadbent 3862 Dannachie. ( Vetterli). 
& Mitchell. | 4329 | Simon 4868 | Dickie. 
3322 | Ha lam (Vetterli), | 4966 | Lake 
3344 Lake (Noye, | 4336 Galbraith. (Johnson), 
| Noye, and | 4422 | Briggs. 4979  Mewburn 
Noye) 4430 | Harrison. (Johnson). 
3353 | Lamberton. 4448 | Imray 4990 | Livermore. 
3360 | Christie. (Stearns) 5024 | Carey, 
3368 — (White) | 4450 | Imray Gaskell, & 
3390 | Neate (Stearns). Hurter. 
3392 —— and | 4532 | Bonneville 5058 | Westing- 
ollings. (Ralu). house. 
3405 | Connolly 4711 | Makio and 5080 Crompton. 
3408 Strickland. Johnson- | 5096 Lake 
3442 | Abel (Lade) Ferguson, (Blake). 
3453 | Bonneville 713 | Makin and [| 5167 | Bonneville 
(Roland) Johnson- (Pollet). 
Ferguson 
FINAL SPECIFICATIONS FILED. 
January 14, 1882, Nos. 3072, 3076. 3078, 3080, 3089, 3090, 3093, 








3095, 3099, 3113, all of the year 1881, 


16, 14, 3143, all of the year 1881. 
17, 3122. 3125, 3127, 3131, 3162, 3183, 
3210, all of the year 1881. 
18, 3116, 3123, 3126, 3128, 3130, 3132, 3149, 
3170, all of the year 1881. 
19, 5 3135 4 3140, 3141, 
3 3156. 3218, 
3493, all of the year 1881 
20, 55. 3166, 3167, 


78, 3181, 3187, 
5189. 319 yg 200, 3201, 3204, 
3252. all of the 5 year 1881 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 














No Name. No Name. No. Name. 
1879 1879 1879 
211 | Rapieff 269 = Lyte. 394 Johnson 
212 | Young 08 Dowler (Gower and 
26 | Jones 264 Urquhart, Roosevelt), 
198 | Severn Lindsay, 412 Crossley. 
217 | Barker and Allan.] 244 3ensel, 
218 | Wood and 265 Shanks. 29) Thompson 
Wilkinson.| 292 Lake 294 De Pass 
235 | Schofield, (Salisbury) (Truzler), 
Walton, 315 Johnson 378 | Vicars, 
and Holt. (Gower and Vicars, 
237 | Glazer Roosevelt. Vicars, and 
(Moller and Smith. 
Schaiten- 
brand) 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMB 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 

















No. Name. No. Name. No. Name. 
1875 | 1875 5 | 
298 | Willis. 462 Webb. 254 | Stokes and 


Goff. 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 














| | 
—_ Name. No. Name. No. | Name. 
ei» 1879 1879 
| 79 | Gedge = Hedges, 
"7 a (Balas, Leech. 
78 | Dunell Balas, and 91 Martin. 
(Herreshoff & | Balas). 98 | Hughes 
| Herreshoff). 80 ' Simcox. (Benedict). 








| ment in a rectilinear course. 









































No. Name. No. Name. No. | Name. 
| 
1879 1879 1879 | 
100 | Robertson, 124 | Watson 146 } Crane. 
104 | Richmann (Fogarty). 147 | ke 
and Arnold. | 126 | Cross, Cross, | _ (Safford) 
106 | Newburn and Cross,] 148 | Lake 
( Waag). 130 | Madocks. | (Wallace). 
108 | Fowle 132 | Engel (Seitz).| 153 | Newburn 
(Whittier &| 133 | Lang. (Nitze). 
Whiltier). 134 | Holland and | 154 | Davis. 
113 | Wentworth. Perkes. 155 | Justice 
115 | Abel(Lorenz){ 135 | Bazin, | (Bailey) 
118 | Ewart. 137 | Lewis. 156 e 
119 | Bentley and] 141 | Haddan ( Winderling, 
Ackroyd. ( Wohlfarth) Winderling, 
120 | Haddan 144 | Morgan- and Winder- 
| _ (Knapp). Brown | __ ling). 
122 | Walker, (McCarty 4} 159 Newton 
| Walker, & Seiliére). j (Duryea). 
) Welker. 145 | Wood. } 
11.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. Name. No. Name. No. | Name. 
1875 | 1875 1875 
70 | Pye. 89 | Clark 120 | Browne 
71 | Abel (Balestrieri), (Foundries 
(Daimler). 91 | Mackay. | on) Forges 
74 | Winder, 105 | Lyttle. 
80 | Clark. 112 | Sellars. 126 | Smith, 
| 119 | Brinsmead, 154 | Turner. 
| | 156 | Johnson. 











PROLONGATION OF LETTERS PATENT.—NOTICE OF HEARING. 

In the Judicial Committee of the Privy Council. D. Mitchel 
formerly of Maeclesfield, and at present of Bolton. No. 1964 of 
1868. Manufacture of figured cloth; 15th of February at half-past 
ten o'clock in the forenoon is appointed for the hearing of the said 
petition. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 

DURING THE WEEK ENDING JANUARY 21, 1882. 
Abstracts marked with a * relate to applications not 

with, The number of Views given in the Specification Drawings 

is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursttor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 

1875. 

2007. Treating Maize: L.Chiozza, Paris. (Clerk's 
patent). (4d ]—Refers to Patent 2007 of 1875. The title is now 
altered by striking out the words“ and in apparatus for,” and no 
claim is now made for treating maize by steeping ina solution of 
sulphuric acid ; neither is any claim made to the construction or 
arrangements of the parts of the machinery employed, (Dis- 
claimer and memorandum of alteration. Filed December 19, 1881). 


1881, 


Manufacture and Purification of Gas: J. 

(mM La Société Anonyme de Gazo- 
genes-cpurateurs- Chntseoy (6d. ie Figs.)—The whole apparatus 
is of a portable description. The gas is made and purified by 
means of retorts and purifiers, which latter are arranged in groups 
each corresponding to one or more retorts, Alkalies or alkaline 
mixtures are employed for effecting the purification together with 
metallic salts. (June 10, 1881). 


2538. Electric and etic Brakes: M. R. 
Ward, London. [6d. 1 Fig.)—Each vehicle carries an electric 
generator driven from the axle. When the circuit is closed resist- 
ance is thus offered to the movement of the train. The current 
produced is received in secondary batteries, and utilised for warm- 
ing and lighting purposes. (June 10, 1881). 


2557. Variable Expansion Gear for Link Motion 
Reversing Engines: T. English, Hawley, Kent, 
and D. Greig. Leeds. [‘d. 2 Pies} —That which is claimed 
as novel in this invention is essentially the method of controlling 
by stationary guides the link at its centre, or point of least move- 
The link used is of the type known 
as Gooch’s, in which the slider is shifted along the link, The 
arrangement is shown in the illustration; C D are the forward and 
backward eccentrics, H the slider, K the radius rod, and 


2524. 








levers keyed to the rocking shaft N; O aconnecting rod, P spindle 
of main valve Q,in which are ports opened and closed by the 
expansion valve RR, The position of the slider H is varied in 
the ordinary way bya lever. The parallel guides T T permit the 
centre point of the link to receive the reciprocating motion, due to 
the angular advance or lead of the eccentrics, beyond a right 
angle in advance of thecrank, By the use of this device it is 
stated that an earlier variable cut-off of the steam is provided 
than can be given by the ordinary link motion. (June 13, 1881). 


2558. Centrifugal Machines: W. Shears, Bank- 
side, Surrey. (6d. 6 Figs.j—Relates to improvements on 
machines such as described in Patent 118 of 1875, and consists in 
applying a spring over the point of suspension of the revolving 
basket, so that the revolution of the latter is controlled; also in 
the method of suspending the basket from a disc held between 
elastic blocks. (June 13, 1881). 


2561. Bars for Holding and Securing Glass for 
Windows and Roof Lights, &c.: C.H. Pennycook, 
Glasgow. (6d. 9 Figsj—Is for improvements on former 
Patent 1930 of 1879. According to the present invention three 


parts are used, viz.,an inner core for giving strength, a shell to 
form the bar, and a finishing part for closing down upon and 
securing the glass. (June 13, 1881). 
2573. Means f Su pporting and Protecting 
&c.: H. E. Newton. London. 
and A. 8. Dodd, New York). [(6d.)}—The improvements 
consist in the combination’ with the curb of the sidewalk of a 
conduit affixed thereto, for receiving and protecting the conductors. 
Fig. 1 illustrates a number of buildings and streets having wires 
for electric street lamps and houses conducted to them, and Fig. 2 
is a horizontal section of a sidewalk. Around the curb of each 
block extends a conduit H. On the block 9 is a station I, where 
the generators are arranged, one for the street lamps and one for 
private users. The street lamps are marked L and are suprorted 


Fig 1 





























on crosspieces extending from block to block. O is another station 
for the supply of the houses on the faces of the blocks 6, 5, and 4 
that are on the street C. The conduits are of segmental form, 
provided with flat backs to rest against the curb. H' (Fig. 2) isa 
branch into a house; H* is the same branch stopped by a cap 
when not required for the passage of a conductor. (June 14, 1881). 


2577.* boar es ~ A for iz aeeeoee together the 
Parts of Beds Edwards, London. 
(J. Duléry, re gy te 5 ys a oS of using the usual screws 
for attaching wooden bedsteads, &c.. cotter bolts with dovetail 
heads and cotter keys are applied for that purpose. (June 14, 1881), 


2582. Tricycles: H. J. London. (C. W. 
Oldreive, Mass., U.S.A.). (6d. 4 Figs.}—The driving wheel is made 
with wo hubs which are separated a considerable distance, the 
spokes of the wheel being far enough apart to allow the rider to 
pass inside the wheel. where a hanging seat or platform enables 
him to sit or stand. Thetricycle is operated by hand cranks and 
is steered by cords passing through the hollow axles of the wheel 
and communicating with two pivotted hind wheels. (June 14, 1881). 


2586. Ships’ Pens for Cattle: H. J. Haddan, Lon- 
don. (S. Shaw, Mass,, U.S.A.) (6d. 3 Figs.)—The pen is sus- 
pended by inclined chains or ropes, and is further supported by a 
chain passing under it and through blocks, arranged so as to 
allow the pen to move enough to overcome the fore and aft motion 
of the ship, and allow it to keep nearly level. (June 14, 1881). 


2592. Manufacture P i a: wer ~ or Tele- 
phonic Conductors, &c Lake, London. 

(H. A. Clark, Boston, U.S.A.). (ed we “Figs ]—The object of the 
invention is to adapt gutta-percha covering machines to (1) coatja 
wire which has or has not been previously coated and is of a nature 
to yield either in thickness or length, or both. (2) To producea 
compound conductor with a series of parallel wires enclosed in one 
mass of insulating material. The apparatus consists of a guide 





for the wire, which at and along its end at which the wire passes 
into the die opening has parallel sides which project into the die 
opening. The illustration shows the invention as applied to forming 
a compound wire, Figs. 2 and 3 being enlarged sections of the die 
F \Fig. 1). A is a chambered cylinder, B the screw, e the hole 
opening to the said screw, F the guide for the wires d, E the die 
having an opening f. The wire guide F is provided with a series 
of tubes g, each adapted for the passage of a wire, and separated 
by a free space from its neighbours, so that the insulating 
material can circulate between them before reaching the wires 
issuing from their ends. (June 14, 1881). 


2602. Copying Presses: J. Mitchell, Sheffield. 
(6d, 4 Figs.}—A metallic box of book form encloses the copying 
book, When the lid is closed and retained by clasps, springs are 
depressed and exert the necessary pressure, (June 15, 1881). 


2604. Apparatus for Cooking Eggs by Hot Air: 
W. H. Beck, London. (?. L. Labarbe, Paris). (6d. 5 Figs.) 
—The eggs to be cooked are placed in a stand, beneath which is a 
= lamp for heating the air which surrounds them. (June 15, 
881). 


2611, Effecting Distribution of Fluid in Motors, 
&c.: W. Lloyd Wise, London. (C. Kouvr, Paris) (6d. 
3 Figs.J—Is for effecting the distribution of fluid in motors and 
other apparatus by means of three pistons which mutually control 
each other without the aid of intermediaries other than orifices, 
and passages. The illustration is a vertical section of a direct- 
acting steam pump. A is the motor piston, B the distributing 
piston, OC the initial distributing piston; D the inlet for the actuat- 
ing fluid, C' the exhaust ; a, 0, s in communication with 
each other, and with the inlet D, a'd' similar passages. The steam. 
entering at D passes inte the channels ab, a' b'; according to the 
relative positions of the pistons A, B, C, the channels a b com- 
municate or not with the channels cd. Supposing the parts to be 
as shown, the piston A will just have arrived at the end of its 
stroke, and have uncovered the orifice e', permitting the steam to 
pass into the chamber E, and force the piston C to ths left. This 
will place the passages a' tlin communication with c', and will 
shut-off aand bfromcandd. The steam will act on the piston B. 
and move it to the left, and will proceed by the passages 6' and d, 





to the right-hand of the piston A, The passages a and 6 will at 
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the same time be cut off the main cylinder, whose left-hand end 


wil be connected to the exhaust. (June 15, 1831) 
Dm ae BNA, ner ose A. L. Bricknell, Brixton 
gs.} nprises (1) the construction of the framework : 
; of raising and lowering the seat; (3) silent pawl and 
ratchet mechanism combined with disconnected treadles; (4) 
clutches and mechanism for catching and holding the pawls out of 
gear with the ratchet, (June 16, 1881) 
-aate. Bali Cocks and Valves: S. Owen, London. 
é novelty consists in forming the two parts of the ball so 
ee the seam or joint is above the line of flotation. (June 16, 
1881). 


2620. Tools for Drawing Out Tubes from Multi- 
tubular Boilers, &c.: W. C. Dixon, Basingstoke, 
Hampshire. (6d. 7 figs.]—This invention will be understood 
from the illustration, ais a long rod which is passed through the 
tube to be drawn, and terminates in a head or mandrelc. The 
other end of the rod has a screw a* and nutg. This nut draws a 
collar e tightly up against the end of the tube; A are parallel bars 
rivetted together with distance-pieces, and form a beam which is 
clamped to the outer edges of the firebox. When a considerable 





I ied by the nut, the ena f the mandrel « 
struck by a har and by tightening t sw and repeati ng 
the blows the tube is started from the plate out of the 
bol For hing the tubes the rod is prov th blocks 
and clam Ips, ld each end of the tube, 1e clamps 
being drawn back a screw and nut, and the tube heated facili- 
tate its elongation 1851). 


2623. Apparatus for Transporting Conmee 
and Cattle over Rivers, &c.: Bell, F. 
Stoney, and W. E. Rich, London, (i. 
sists essentially in an arrangement for stea 
invention cou pris hydraul ec liftir g§ appar stus, 
lock provided with guid for steadyir 
floating vessel w rising from or des 
(June 16, 1881 
2624. Gas- Cooking Seeves: =: T. Sugg. 
[6d. 5 Fi d galle t : 
-onnexion wi itt gas pipes and flat fls 
external air be 0 heated by contact 
by which m 
fuse a wi th put 


strain has been : 


by 
June 16, 


. 
-C 


a) ” Figs), 
purty 


an 


n- 
The 


London. 


arranged in 
the 


op u l are 
s, so that 
nes flar 


2632. 
terials : 
The three or mo 
passing each in rotatic 
consists I y 
circular ¢ 
across i 

2642. 
{éd. 6F ‘ig 
handle « 
into the « *s are drawn tog 
the > 17, 1881), 


2643. Garden Syringes, Garden Engines, Hose 
Directors, Watering Cans, &c.: F.Cooper, Hands- 
worth, Staffordshire. [6d 7 Figs.)— in placing 
a shield leflector ne the nozzle for the rpose of preventing 
the back or drip water running down t ry arm of the 
(June 17, 1881). 


Plaiting omecus or pon Fiexinte ee 
N. Fraser, Arbroath, N. B. [8d. J 
strands of fibr 
yn over and under the 


r re 


us nl 


London. 
n which the 
as been turned 
which means 


Corkscrews : : F. A. Whelan, 
.ndie is formed two bars, t 
rew slid Wh 

) ha ndle 

June 


wn 


Sists 

operator. 
2646. Receptacles and Vehicles for Storage 

and Transport of Dairy Produce, Provisions, &c 

J. Wilson, London. {fd 17 Figsj)—A b x OF i 

into stories or compart ments into which s¢ | ar at 

frames are the bottle bei 


yr other ve 
—g- rw A receptacle f 
7, 1881). 


2647. Locomotive Engine r A. Groth, London. 
. Raub, New York, US.2 s. 12 ]}—th 

fe ature of this invention consists in so arran ging he boiler and 
parts of the engine that a line drawn either longitudinally or 
laterally through the centre divides the motive into halves of 
identical form and weight, by which means it is stated that perfect 
balance is maintained when the engine is running. The driving 
cylinders are in the centre of the engine, and are fixed in a vertical 
position directiy over the centre of the driving wheel, but by another 
arrangement, the cylinders are horizontally placed, and by means 
of piston rods working from both ends of the cylinders, driving 
wheels on each side of the centre of the engine are operated. The 
claims for novelty, of which there are “twenty refer to these 
arrangements, and to details of construction. (June 17, 1881). 


2650. Sewing and Binding Books: G. Brown, 
Glasgow. (8d. 13 figs.j—The sewing is effected by needles 
po nted at both ends with theeyes in the middle, and aj] arranged 
as many in nomber asthere are to be double rows of stitching 
across the back of the book, The needles are passed right through 


inguis hing 








each sheet as it is placed or fed into the machine, Each needle 
bas a thread of its own with the end threaded through the eye and 
secured to the middle of the needle, while the other end of the 
thread is secured at starting of the sewing of a book, to a vertical 
reciprocal frame, upon w hich are mounted pincers or grippers, 
which seize and pass the needles to and fro. The invention is for 
a V-shaped sheet holder for shifting and setting up each sheet, and 
for the general construction and combination of parts of the ma- 
chine. (June 17, 1881). 


2653. Stoves: W. Barton, Boston, Lincolnshire. 
(6d. 6 Figs.j}—Air is conveyed through the mass of the fuel by 
means of tubes for the purpose of increasing the heating capacity 
of the stove. The invention consists (1) in protecting the tubes by 
» casing of plumbago or fireclay composed of loose sections, and 

2) in an arrangement of combined grating and dead plate for 
supporting the fuel, and enabling the ashes and clinkers to be easily 
removed. (June 17, 1881), 


2654. Book Cases: W.T. Rogers, West Dulwich, 
Surrey. (6d. 12 Figs.;—Applying interlocking parts, consisting 
of studs and stud plates, by which the position of the shelves can 
be adjusted, constitutes this invention. (June 17, 1831), 


2657. Shese Molders and Lamps: J. Gordon, 
Birmingham. [id. 4 /igs.}—The triangle for supporting the 
globe is provided with pivotted clips, one end of which terminates 
in a hook fore ngagi ing with the rim of the glass, and the other 
end in a balanceweight. The weight of the globe depresses the 
hooks and causes the weights to rise until they press against the 
outside of the glass. (June 17, 1881) 


2658. Apparatus for Saving Life and Property 
atSea: A.D. Roth, Blackheath, Kent. [(/. 5 Figs.| 

\ floating buoy having internal chambers for the reception of 
documents, &c., is coated with luminous paint and provided witha 
bell hanging from a rocking beam. In case of distress the buoy is 
launched and makes its presence known by the light and sound 
jtemits. (June 17, 1881). 

2660. Apparatus for Feeding Fibrous Material 
to Carding Engines: A. M. Clark, London. (“. 
Gessner, Aue, Saxony). (2s. 79 Figs.}—To deliver continuously an 
equal and regular supply of material, to equalise and spread the 
fibre on the feed apron, and to conduct it onward in the same even 
and equal condition to a second carding machine, are the objects 
sought to be obtained by this invention. A receiving hopper, a de- 
vice for carrying the material from the hopper to the succeeding 
parts of the apparatus, a device for equalising and transporting 
the material to the feeding cylinder, a feeder which takes off from 
the supply a regular quantity and strips off the excess which is 
returned to the hopper. and a device which receives from a 
weighted scale a regular supply of wool and delivers the same 
continuously to the feeding apron, are the salient features of the 
improved apparatus. The construction and operation of the 
various parts are fully explained and illustrated in this voluminous 
-asion, but a clear description could not be given without re- 
which would be beyond the limits 


specifi 
ference to very many drawin 


of an abstract. (June 17, 1881), 


2661.* Stool to Prevent Sea Sickness on Board 
Ship: F. Lebacq, Paris. [(4d. 1 Fig.}—The seat is mounted | 
on an india-rubber ring resting in a hollow frame. Depending from 
the bottom of the seat is a rod and balanceweight, by which the 
seat is maintained in a level position. (June 15, 153]). 


2662.* Manufacture of Gampents and Composi- 
tions: A.M Clark. London. (¢. £. 4. La Soci 
Générale des Aggloméres Maynesiens, Pate. ts i.]— Relates to 
various methods of preparing cements which are sntially pro- 
duced by either mixing ma crystallised sulphate of 
magnesia and we g with water, t dissolving the sul- 
phate of magnesia 1 water and wetting the magnesia with this 
solution. (Juue ls, 1881 
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2666.* Gardeners’ hm game Shears: G _Brockel- 
bank, Anerley, Surrey i.J—Screwed pr tions and | 
extra bandles are pro vided. sv that when desired t 
for edging grass round borders of flower-be the 
handles can be rem land extra ones substituted 


1881). 


2667.* Agricultural Harrows: 
Newark-upon-Trent, Pog oy 
tudinal bars are made of channe k 
are pivotted. The teet 
when in use the flanges | 
(June 18, 1831 
_. —~e rtd vane 2 A. Groth, antes. 
one forming 
on the pin af 
1881). 

2672. Treating Tan orSpent Bark for Manufac- 
sure of Paper: _W. Guest and C. Court, Deptford, 
Kent. [(d. 7 18 ye tar fedfrom a hopper ina semi-dry 
state to crushin i r t . 
ypened up. Itis then } 
caustic s oda, and subject 
By this treatment the 
fibres, ar ad the tans r tannic aci separated ne | 

2673.* Susmneting Metals from ores: 
Fuller, London. [2/.)— after be ! i 
. : » rem 


ass a 


“Is ordinary 


ve (June 1s 
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2675. Mill Sopeme : nN Macbeth, Bolton, Lan- 
cashire. (64. 13 figs. ]—Consists (1) in forming counters.nks 


fate satel uric ac 


the residue remov from the 


in the arm heads of pulleys hav'ng wrought me¢tal rims, and 
stamping or pressing the metal of the rim into the recesses, by 
which means thinver metal for the rims can be used than hereto- 





» wae the shears | 


Ww. J.|' 


fore, Fig. 1 shows the ap plication to a belt pulley ; a is the T end 
of one of the arms, 6 the rim, and c the countersink, Fig. 2 is an 
arrangement for rope pulleys in which ais the T end of the arm 
6 wrought-iron grooves for the rope, and ¢ the countersink, 
Another part of the invention consists in forming rope pulleys by 
fixing annular strips of metal on to the ends of the arms. This is 
shown in Fig. 3; e are the metal strips, d the end of the arm, g 
the ropes. The strips are retained by bolts 7, A third part of the 
invention is for an improved bearing for shafting. The pedestal 
part is separate, and the tearing part made adjustable by a stud 
pin. (June 18, 1851), 


2676.* Manufacture of Felt Hats: W. Grim- 
shaw, Ashton- under- Lyne, Lancashire. (2d)—To 
produce a mottled coloured appearance the hat is crushed up 
whilst in a soft state, and then printed with a printing block, so 
that when the hat is opened out only parts of the surface will be 
dyed. (June 15, 1881). 


2677. Folding Seat for Bars, Shops, &c.: J. 
Rettie, London. [(¢. 9% Figs.)—The seat is connected to 
jointed levers, so that when pushed towards the cougter it folds 
and lies flat against it out of the way. (June 18, 1881) 


2681. Lamps: F. R. Baker, Birmingham, [6d 
2 Figs.}—Consists, firstly, in making the piston of the lamp of 
vulcanite instead of leatheras heretofore, and, secondly, in im- 
provements in the construction of the mechanism for raising the 
oil from the storage reservoir to the dipping cup of the wick, 
(June 18, 1881). 


2682. Manufacture or Treatment of Soap, &c.: 
W. Green, Thanet, Kent. [4d¢j)—Soluble glass, liquid 
quartz, or the aqueous solutions of silicate of soda or potassa, 
ard in some cases petroleum, shale oil, and other mineral oils, are 
used so as to add to the bulk and weight of the soap, without 
materially detracting from its detergent or cleansing properties. 
(June 18, 1831). 


2685.* Envelopes: S. R. English, Nottingham, 
(2d.J—A slit is formed in the bottom flap, and a tongue on the top 
flap. The tongue is gummed on both side *s, and when moistened 
is inserted in the slit and pressed, by which means itis stated 
the envelope cannot be opened with a steam jet without effecting 
its destruction, (June 29, 1881). 


2688. Boss and Union Holders for Joining pas 
Making Soldered Connexions to Piping: W. 
Hudgell, Hendon, Middlesex. [tid. 5 /iys.)—Is for = 
instrument for drawing the union and metal pipe toge ther, whilst 
being soldered, The tool has a hollow stem in which there isa 
rod, the lower end of which rests upon the ends of two small levers 
which are pivotted to the tube. When the bolder and the two 
levers are inserted in the pipe the rod is screwed downwards, by 
which means the two levers are forced outwards and made to 
grip the inside of the pipe. The holder is screwed on its outside 
and passes through a cone upon the apex of which the union is 
placed. On turning the screw the two levers are drawn upwards 
whilst the cone is forced downwards, and consequently the union 
is forcedand retained in the endof the pipe. (June 20, 1881). 


2689.* Application of Colouring Matters to 
Fabrics: A Sassone, Manchester. (2¢)—The fabrics 
are printed with thickened mordants to the desired design, and 
ire cted to a dusting of tinely granulated sand or 
powdered glass, which has been previously impregnated with 
aniline or other colour. (June 20, 1881) 


2691 * Filter Presses: H. J.Haddan,London. (4. 

tte, Seclin, France), 2d.)—Consists in using wood battens 

between the metal frames and the cloths of the filt ter press. (June 
20, 1881) 

2692. Printing and Rolling pnemanes : 

Engel, Hamburg. ( F. Schlotke and L $s¢ 

} Relates to double printing ands ling machines, such as 

rmer Patent 2547 of 1579. Making two longitudinal 

n each roller for the fasteni if two prepared sheets 

yon the surface of the roller, { = oe se of pro- 

rints or two double-si iy t u ing ¢ ne Te. 

tes the feature bis inven- 


P. H. F. 
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r hy 
rly from 
are fastened by 
he paper to be 
ceived between 
1 it receives the 
tuism, rr! wetting 
rhe other parts of the machine 
0, 1881), 


2693. ‘ Seshtnery for Hackling or Combing 
Flax, Hemp, &c.: J. C. Mewburn, London. ‘/. 
Dequoy, Lille, Fra (6 5 Figs.)—The raw material is 
delivered to a first br ak r spreading machine from which it 
issues in continuous slive It 1s then passed jiato the hackling 
machine, and delivered in the same form of slivers, but cleared of 
tow and shive or noils ready for the yperations of 
spinning. «June 20, 1831). 


2695.* Composition for on ge om of Rats, 
Mice, &c.: W. Hagelsieb. Londo —Scijla mari- 
tima is mixed with animal fat or other palstabl e susie . (June 20, 
1831). 


2696.* 
&c.: J. F 


(June 


successive < 


7S to Contain Boot and Shce Brushes, 
Walters, London. (2d./—Ilas partition and 
receptacles for the various articles. (June 20, 1581) 


2697. Looms: J. West and J. Fish, Blackburn, 
Lancashire. (2d.)—Relates to mechanism for actuating the 
taking-up roller, and comprises a series of gearing, in conjunction 
with which is an adjustable pawl which moves the roller more or 
less according to the take-up necessary. (June 20, 1581). 


2698. Diving Apparatus: G. H. Heinke: London. 
(6d. 6 Figs.)—Has for its object the relief of a portion of the 
pressure experienced in deep sea diving, and consequently to 
enable the diverto remain longer under water than heretofore. 
The invention consists in employing an articulated metal suit to 
protect the body, arms, and thighs. This suit is worn oser the 
flannels and fits around the body. Over the sait the usual diving- 
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with helmet and appurtenances are fitted. Attached to the 
poeta ered of the Sas combined valve and tap is attached. 
This is shown in Fig. 1, and consists of a screw cap E formed in a 
piece with the plug ¢. around which the tap E! is free to work, so 
as to accommodate it, and the air hose, to the various positions of 
thediver. A valve G worksin guide g, and is normally pressed on 
to its seat by spring g'. By means of a hand'e working a second 
plug of the ordinary kind, the diver can regulate the passage of the 





foul air to the air Lose, which is attached to the nozzle E', and is 
proportionate in length to the amount of pressure the diver can 
throw on the meta! suit, for instance, by using a 20 ft. hosea pres- 
sure of 8 Jb. can be applied. The upper end of the hose is fitted to 


a valve (Fig. 2) and is retained in an upright position by a buoy con- 
nected to the link. The lower jpart M of the valve is secured by 
a screw tothe valveseat M'. in whichis a valve S, Air being sup 
plied to the diver in the usual manner, the foul air is expelled 
through the breastplate valve up the hose and thence through the 
upper valve S into the water. (June 20, 1881) 


2703. Electric Appliances for Moving Tram- 
ears, &c.: J. Richardson, Lincoln. [2d.)—The car 
contains a dynamo machine and a secondary battery. which can 
be charged at intervals from a stationary machine. The momen- 
tum of the car in descending an incline is utilised for partially 
recharging the cells. (June 20, 1881), 


2705.* Chainmaking Machines : 
London. (JL. Danziger and H. Ziel, Gleisritz, Germany), [24.}— 
The rods cut to suitable lengths are heated in a furnace, and are 
placed between slides or stamps, by which they are compressed 
and welded into links, (June 20, 1881), 


2706. Fixing and Finishing the Folds of Plaited 

: W. P. Thompson, London. i. /. 
i. 7 3 Figs.)—The invention consists pri- 
marily in subjecting the plaited fabric so soon as fo'ded (under 
moderate pressure, and in connexion with one or more thicknesses 
of absorbent materia!) to the heat and moistare of free steam. 
Secondarily, the invention is for the apparatus by which the pro- 
cess is carried out, (June 2, 1881). 


2707. Treating Fermented, Fermentable, or 
Distilled Liquids, &c.: W.R.Lake, London. (©. VW. 
Ramsey, Brooklyn, U.S.A.) (6d. 2 Figs.)—Relates to an improved 
machine for carrying out the processes described in former 
patents 4494 of 1580, and 4519 of 1880. The apparatus contains a 
series of connected chambers, each successive one being larger 
than the one which precedes it, The interiors are corrugated so 
as to break up into @ fine spray the fluid thrown against them by 
revolving teaters. The fluid passes from one chamber to the other 
through the whole series, from the last of which it is discharged 
into a receiver, where it is allowed to recondense into a liquid 
While undergoing this operation the material will be in a gaseous 
or vaporous form. The numerous concussions against the corru- 
gated surfaces destroys the infusorial or other germ life which may 
exist in the material. (June 2, 1881). 


2709. Machines to Set Copper Caps into Empty 
Cartridges: W. Lorenze, Baden, Germany. [(d. 
6 Figs.}—The caps are contained in a shoot, from which they descend 
by gravity infront of a punch No.1. The cases are contained in 
another shoot, the lowest one being held by two spring claws. A 
punch No.2 slightly enters the case and butts against the end 
with a shoulder his punch pushes the base of the cartridge into 
a shallow recess in a die, after which punch No. 1 advances and 
thrusts the cap into the chamber of the cartridge case, whilst it is 
held by the claws and punch No. 2. By an arrangement of cams 
and other devices the claws are caused to release the case as soon 
as the cap is fixed, and to automatically seize the next one at the 
bottom of the shoot. (June 21, 1881). 


2711. Electric Danger Alarms or.Signals for 
Rallways, &c,.: T. A. 8. Putnam, New York (2 
10 Figs.J—vun the locomotive there is a constantly working electric 
generator, The current leaves one pole of the generator, traverses 
the coil of an electro-magnet, passes to the rail through a brush 
fixed to the buffer beam, and returns to the engine and generator 
at the leading wheel. So long as the circuit is complete no signal 
is given, but when itis broken the armature of the magnet is 
released and an alarm commences to sound. Fig. 1 shows one 
track of an ordinary double track railway, and Fig. 2 shows 
part of a single railway. When arranged for block signalling 
an insulated rail I is inserted between the sections. From the 
last rail H a wire 5 extends t» the contact screw a and from I 
a wire 6tothe key 6. If 6 touch @ when the locomotive is in 


A J. Boult, 








(6d, 























‘es — 
the right-hand position no signal will be' given, but if it do not 
the circuit will be broken and the alarm sounded, The key dis 
controlled by two electro-magnets Sand D. A wire 7 leads from 
the rail I to D, a wire s leads thence to the preceding magnet S, 
and another wire 9 leads forwards to the rail J. When the loco- 
motive reaches the right-hand Cotted position the current flows 
from the brush to rail J, through wire 9 to preceding point §, for- 
ward through wire s, magnet D, wire 7, and rail I, and in Fo doing 
moves the key it has just passed from its stop and sets this 
apparatus then to “danger.’ At the same time it excites the 


Gp 





the arrangement is duplicated, the engine having two sets of 
apparatus, and one line serving for up trains and one for down 
trains. The invention can be adapted for use with switches and 
drawbridges, (June 21, 1881), 


2714. Substance or Clay for Manufacture of 
Busts, Pottery, &c.: E. J. T. igby, Hammersmith, 
Middlesex. [(4¢.)—Has reference to former Patent 2377 of 1881, 
for the manufacture of “ finings.” The present invention is for 
utilising the precipitate deposited from the treatment of powdered 
oyster shells with acid by mixing with an equal weight of water, 
and forming a clay from which busts, buttons, pipes, &c., can be 
formed. (June 21, 1881). 


2715. Neckties: J. Thomas and B. White, London. 
(6d. 17 Figs.—Refers to a metallic plate covered with linen or 
silk, which with a holder of a lock spring character constitutes the 
fastening which forms the feature of this invention. (June 21, 1881). 


2718,* Carriage Brakes: W. J. Corteen and T. E. 
Cooper, Brentford, Middlesex, (2d.]—The brake block 
is connected with levers and screw rods, and is operated by the 
driver. The feature of the invention consists in usiag a universal 
joint by which the actuating rod can be placed at any angle. 
(June 21, 1881). 


2719.* Machinery for Reaping and Mowing: J. 
Lines, Hadleigh, Suffolk. (2d.)—Refers to the introduction 
of a horizontal spindle and roller, also in the use of four fliers, 
three short and one long, the latter clearing the platform when the 
roller presses down a spring. (June 21, 1881). 


2721.* Egg-Timers: A. B. Houghton, Birming- 
ham. [2d.}—Instead of the usual hour-glass, metallic cones are 
used, with their bases formed of glass, the object being to prevent 
liability to breakage. (June 21, 1831), 


2724.* Glass Bottles, Decanters, &c.: J. Jeffs. 
Islington, Middlesex. (2/.)—For the purpose of advertising, 
the bottles are made at one part with a double thickness of glass, 
the hollow space being open at the top, and suitable for the recep- 
tion of printed or other labels. (June 21, 1881). 


2725. Machinery for Forming Moulds of Sand, 
&c.: F.Ley,Derby. [6d. 2 Figs.)—Relates to plate monid- 
ing. The invention consists essentially in combining two cranks, 
connecting rods, slides, and two pressure plates, forming appa- 
ratus for simultaneously ramming the upper and lower parts of 
the mould. (June 21, 1881). 


2726.* Carriages: D.Kerridge, Needham Market, 
Suffolk. [2d j}—Is so constructed that by means of sockets and 
swivelling plates and other fixtures an additional pair of wheels 
can be added to a two-wheel carriage, so that it may at will be 
converted into a “four-wheeler.” (June 21, 1881). 


2727. Manufacture of Healds, &c.: W.E.Gedge, 
London. (N. and J. Chaize, St. Etienne, France), (6d. 8 Figs.)— 
Instead of collecting the heald threads one by one and tying or 
knotting them on wooden bars or rods as usaal, they are collected 
mechanically without cutting in such a manner that it is only 
necessary to thread the wooden rods at once in the piece of collected 
healds. (June 22, 1881). 


2728.° Apparatus for Excavating or Dredging : 
W. Smith, Aberdeen. (2¢.)—A number of hollow discs are 
connected with a tubular frame. ‘ihe discs are drawn through 
the sand, silt. &c., by means of an engine, and the sand, &c., is 
raised by hydraulic pressure, (June 22, 1881). 


2729. Buttons, Studs, Links, &c.: J. Harrington, 
Brixton, Surrey. ((d. 7 Figs.]—Consists of a side spring 
locking contrivance. (June 22, 1881), 

2731* Keys for Locks: C. Strauss, Birmingham. 
(0. Strauss, Frankfort-on-the-Maine). (2d4.}—The key is made in 
two parts, one turning partially within the other, the object being 
to indicate by the appearance of the key after its withdrawal, 
whether the lock has been left in a locked or unlocked condition. 
(June 22, 1881). 


2732.* Cutting or Slicing Apparatus: G. W. 
Robertson, Glasgow. (2d.j—Is for cutting meat, vegetables. 
&c., and consists of a frame having a Y groove in which a vertical 
traveller works. The knife is secured in an angular position, and 
the material forced against it. (Jume 22, 1881). 


2733. Rails and Sleepers: A. Browne, London. 
(A. Rimbach, Berlin.) (64. 6 Figs.]—Relates principally to tram- 
way metals, and consists (1) of a rail made in two parts, viz.,a 
sleeper } and a rail a which is formed to clip the sleeper as shown 








and is retained by bolts ¢. the two lines being connected together 
by stretcher bars d. (2) Inarail made in two parts, the lower 
part having side brackets for receiving the flanges of the rail, and 
an arched top for supporting the groove part of the rail, (June 
22, 1881). 


2734. Automatic Regulating Gas Burners: W. 
J. Brewer, London. [6¢ 4 Figs.|—Consists (1) in the 
burner, which has a main flame and one or two smaller jets below 
projecting their flames into it; (2) in a gas burner governor con- 
sisting of a slightly coned chamber, spindle, and valve; (3) in the 
use of a chamber containing composition formed of oxide of iron, 
camphor, sawdust, and lime for purifying the gas; and (4) in the 
complete combination of the burner, governor, and purifier. 
(June 22, 1881). 


2737.*_ Apparatus for Spinning and Twisting : W. 
and J. Riley, Bradford, Yorkshire. (2d.]—Is to main- 
tain the tension of the driving band in cap and fly spinning. Under 
the lifter rail is fixed a groove warlon the tzbe, and above the 
lifter a boss or bobbin carrier with a pin passing through into a 
groovein the tube. ‘(June 22, 1881), 


2741. Treating Vegetable Substances for 
Colouring Matter for Stoutand ?orter: A.Gough, 
Buckingham. (4¢.)—Mangold-wurzels are ct up, roasted, and 
ground. (June 22, 1881). 


2742. Machinery for Calendering vr Hot Press- 
ing Printed Sheets of Paper: H. H. Lake, London. 
(C. Chambers, Jun., Philadelphia), (6d. 9 Figs.j—Partly consists in 
arranging the rollers so that the relative amount of pressure exerted 
upon the middle and edges of the sheet is regulated; and partly in 
devices for keeping the rolls and paper clean. (June 22, 1881). 


2743. Pavements, &c.: H. H. Lake, London. (D. 
McLean, New York). (64. 4 Figs.)}—Comprises a paving block con- 
structed of concrete in the form of a right-angled parallelopiped; 
and also a foundation made of blocks of béton or concrete. 


2746. Boots and Shoes: D. W. Cuthbert, Glas ~ 
gow. (6d. 13 Figs.}—The soles and heels of the boots have 
number of plugs or blocks of india-rubber inserted in sockets formed 
to receive them, (June 23, 1881), 


2751. Forming Joints in Leaden Pipes, &c.: D. 
Church, London. [2d—The pipes to be joined are forced 
over a short piece of iron pipe, and a mould is placed outside into 
which soft melted metal is run. (June 13, 1881). 


2752. Packing for Stuffing-Boxes, &c.: F. des 
Voeux, London. (G@. V. Wagenen, New York). (6d. 2 Figs.) 
The packing consists of a metal helix covered with fibrous material 
or anti-friction metal, (June 23, 1881), 


2753. Heating Apparatus for Manufacture ot 
Iron and Steel: T. Adams, Brierly Hill, Stafford- 
(6d. 7 Figs }]—The object of the invention is to facilitate 

the removal of the slag, and to secure a “ dry bottom” to the fur- 
nace, and consists essentially in making the slag tap hole a in the 
back wall b, and opposite the first working hole 4, the furnace bed 








inclining downwards from both ends towards a line joining the 
tap hole a and working hole h, The tap hole a opens into a recess 
or depression & in the back wall 6, into which recess the slag is 
conducted from the bed of the furnace, where it accumulates, and 
is removed when required by means of a horizontal trough c fixed 
outside the furnace, (June 23, 1881). 


2755.* Drives for Sewing Machines: J. Sefton 
Belfast. [2d.1—The machine is driven by a friction disc and 
bow]. The bowl can be set to any position on the face of the disc 
according to the speed desired. (June 24, 1851), 


2756.* Ships, Warehouses, and Wagons for 
Carrying or Storing Fruit. &c.: G. A. Cochrane, 
Montreal. (2d.}—To secure ventilation the decks, floors, walls, 
bulkheads, &c., are perforated, The bulkheads round the engine- 
room are double, to cut off the heat. Absorbent substances are 
placed in the lower part of the vessel. (June 24, 1881) 


2758.* Apparatus for Separating Solid Bodies 
and Liquids: H.J.Smith, Glasgow. (2d.)—Appears to 
be a modification of the centrifugal extracting machine, but in the 
— of drawing the details cannot be weil understood. (June 
24, ). 


2760.* Railway Axle Guards: J. Whittle, Chor- 
ley, Wigan. (2d.)—The guards are flanged to increase their 
strength, (June 24, 1881). 


2763. Water-Closets, &c.: W. B. Bryan, Black- 
burn, and A. Fryer, Wilmslow. (2¢.)—The contents are 
periodically discharged by a flush from a tipping tank. (June 24, 
1 


2764. Adjustable Partitions for Cattle Stalls: 
W. S. Hunter, Belleville, Canada. [6¢, 1 Fig.)—The 
partitions are made of panels separately hung from a bar, and 
united by elastic connexions. They yield when the cattle lie or 
are thrown against'them. (June 24, 1881). 


2766.* Exercising Machines: H. J. Allison, Lon- 
don. (J. R. Judd, New York, U.S.A). (2d.)—The exercise consists in 
raising and lowering a weight attached to a cord running over a 
pulley. The mechanism can be attached to a door-case, or 
window-frame and is particularly portable. (June 24, 1881). 


2767.* Machinery for Dressing and Finishing 
Leather: J. Newall and J. Barker, Warrington. 
(2d.]—At ‘ntervals there are fixed round the usual drum knives or 
dressers parallel to the axis. Each knife extends the whole length 
of the drum and has on it an additional knife placed at an angle 
slanting from the middle of one knife and extending to near th> 
outer end of the next knife, The additional knives incline alter- 
nately to the right and left and exercise a spreading action on the 
skin. (June 24, 1881), 


2770.* Electrical Resisting Mediums: R. H. 
Courtenay, London. (2¢j—The medium is applicable to 
microphones and to the filaments of incandescence lamps. Silk 
thread is firstrubbed with saccharine matter, by preference the 
fruit of the date, and then with plambago, saccharine matter, and 
asbestos. It is mounted in the usual way in an exhausted globe. 
Another way is to carbonise date fruit and stones, and cloth, and to 
mix the result with asbestos and cotton carbon powder, and roll 
the mass into threads. (June 24, 1881). 


2779.* Pumping Apparatus: R. E. Dickinson, 
Birkenhead. [2d.)—Is specially for pumping air for con. 
densing the exhaust steam from the engines of tramway cars. 
In the absence of drawings the arrangement cannot be understood 
(June 25, 1881). 


2780.* Pipe Joints: J. Barlow, Winchester. [2¢)— 
The pipes are taper and the small end of one is driven into the 
large end ofthe next. (June 25, 1881). 


2784.* aguposens for Consuming Smoke and 
Gases from Furnaces, &c.: W.P. Thompson Lon- 
don, (C. McWilliam, Montreal, H.A. Hogel, New York, and A, F. 
Foster, Cowanville, Quebec). [2d.}—The unconsumed gases are 
introduced into a separate combustion chamber in company with a 
supply of heated air. (June 25, 1881), 


2791* Guiding Tramcars at Points: W. Sterling, 
Manchester. [24)—A special guiding rail is placed in the 
track, and a wheel that can be raised or lowered is provided on the 
car toengage with it when required. (June 25,1881). 


2795.* Fastening for Leggings or Gaiters: M. 
and A Hess, London. (2d.}—Comprises a “spring-acted 
latch plate” and a notched pillar orstud. (June 25, 1881), 


2797. Apparatus for Treating Gaseous Fuel: S. 
Lloyd. Birmingham. ([4¢.)—The gas from a generator is 
puritied before burning by being passed through a surface con- 
denser, between bafile plates and through a spray. (June 25, 1881.) 


2798. Raising Ale, Beer, Wine, &c.: J. A. B. 
Bennett, J. Herd, and B. P. Walker, Birmingham. 
(6d. 1 Fig.|\—The liquor is raised by the pressure of carbonic acid 
generated in a separate vessel. (June 25, 1881). 


2813. Producing Designs on Surfaces of Earthen- 
ware Tiles, &c.: E. Lee, Leeds. (4¢.)—Consists (1) in 
producing the designs by taking impressions from engraved blocks 
or plates or lithographic stones ; and (2) producing a “ tooled” 
appearance by rolling a cylindrical brush or roller over the surface. 
(June 27,1881). 


2816. Treating Spent Lyes of Soap Works: G. 
Payne, Millwall, Middlesex. [4¢.)—Consists substantially 





(June 22, 1881). 





preceding magnet and sets that signal po‘nt to “safety.” In Fig, 2 


in using tannic acid or tannin. (June 27, 1881). 
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2840. Treatment of Grain for Manufacture of 
Distilled Liquors or Spirits: W.R Lake, London. 
(Tf. A.and W. T, Jebb, Buffalo, New York, U.S.A) (64. 1 Fig.)— 
Applies chiefly to Indian corn or maize. The invention consists 
in effecting a separation of the bran and gluten from the starchy 
constituent parts of the reduced grain, and distilling the parts 
alone. (June 28, 1881) 


2874. Centrifugal Extracting Machines: F. 
Wolff, Copenhagen. (Surmeister and Wains Maskin and 
Skibsbyggeri, Copenhagen), [6d. 3 Figs.)}—An annular space or 
chamber is s0 arranged that the heavier portion of the fluid enters 
the same from the rotating vessel, and can thence be removed by 
a fixed pipe. (July 1, 1831). 


2876. Liquoring or Cleansing Sugar, &c, in 
Centrifugal Machines: H. E. Newton. London. 
(La Compagnie de Fives Lille, France.) [6d. 4 Figs.]—Consists in 
removing from the liquoring agent while in the machine the 
aqueous particles contained therein by projecting the liquoring 
agent under pressure from a pipe of small diameter on to the 
ledge of the revolving drum. (July 1, 1881). 


2957. Caustic Holders or Cases: G. F. Redfern, 
London. (A. &. Clarin, Paris). (6d. 8 Fige}—The caustic is 
made in the form of a cone, and is driven into a hollow cylinder 
which is screwed into a tubular handle, A cover is screwed in 
the other end of the cylinder. (July 16, 1881). 


3016. Velocipedes: G. L. 0. Davidson, London. 
(6d. 3 Figs.)—The velocipede is so arranged that two or more 
people may ride, whilst only one or two are required to propel 
(July 9, 1881). 


4330. Manufacture of Knitting Machine 
Needles: W. R. Lake, London. (8. Peberdy, Philadelphia, 
U.S.A.) (6d. 6 Pigs.}—Consists essentially in forming a pivot upon 
which the latch is hinged, which pivot is struck up by means of a die 
upon the inner face of one of the two flaps or jaws that hold the 
latch between them. (October 5, 1881). 


4573. Lifeboats, &c.: W. R. Lake, London. (4. 
Holmes, Petaluma, U.S.A.) [6d 5 Figs.]|—Alternate layers of air 
tight metal tubes are interposed between layers of cork in which 
the tubes are partly imbedded. Removable air-tight seats or 
thwarts which act as life-buoys are also employed. (October 19 
1881). 


4617. Electric Lamps: A. M. Clark, London. 
(4, B. Sheridan, Cleveland, Ohio, U.S.A.) (6d. 6 Figs.J—Fig. 1 is 
a sectidnal elevation of the lamp, Fig. 3 is similar view of the 
regulating mechanism to a larger scale, and Fig. 2 is a section at 
right angles to Fig. 3. The lower-carbon is raised by a cord pass- 
ing over guide pulleys in the framing and wound on the groove 1 
of the pulley H. The upper carbon-holder depends from a cord 
wound in the opposite direction on the groove 2, The pulley H 
rides loose on a pin, and is turned in one direction to strike the arc 
by the end of the spring i acting as a pawl, and taking into teeth on 
the flange, and in the other direction by the pawl z on the lever w 
The adjustable spring iis depressed by an arm / on the lever d 
operated by the differential coils D and E, of which D is in the 
line circuit, and Zin a shunt circuit. The lever w is centred on 
the arm ¢, and slotted out to pass the pin G; it is moved bya 
driving pin on an arm projecting horizontally from the lever d. 
























































At its outer end it carries an insulated plate m, electrically con- 
nected to one terminal, which is putin contact with a similar 
plate o connected to the other lamp terminal, when the carbon 
holders have reached the limit of their travel and the arc fails. 
Fig. 1 shows the position of the parts when the lamp is ready for 
lighting. Upon the passage of the current the core ¢ moves into 
the coil D, and the lever d presses the spring i on to the toothed 
wheel, turning the pulley in the opposite direction to the hands of 
a watch and separating the carbons. As the arc lengthens the 
core ¢ moves back into the coil E, and the levers dallows the spring 

to ‘rise, at the same time by means of the lever w and pawl z it 





turns the toothed wheel in the opposite direction, and causes the | 
carbons to approach. As the lever d, w, have different fulcra, but | 
are connected together, the paw! x will travel faster and further 
than the holding plate A, and the pulley will make its movement | 
before being fully released from the spring i The outer end of | 
each coil is closed by a ‘‘ vibrating plate” like a reed, to act as a | 
dashpot. (October 21, 1881). 


4705. Journal Bearings for Railway Carriage 
Axles; A. M. Clark,London. (. 4. Hopkins, New Jersey, 
U.S.A) [6d, 3 Figs.}—The concave bearing surface has alternate | 
ridges / and grooves m; @ are cross ridges to prevent the lubri- 








cating material 6 from flowing out lengthwise. The ridges 
ire made of soft metal, and become crushed down into the grooves 
by the rotating journal, by which means the lubricant is forced 
out of the cavities, and the bearing caused to fit accurately to the 
axle, (October 27, 1831). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offises of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





FOREIGN AND COLONIAL NOTES. 

New Zealand Direct Steam Service.—In the New Zealand 
House of Representatives, on August 30, the report of a 
Direct Steam Service Committee was brought up as follows : 
1. That six ships would be necessary for such service. 2. 
That such ships must be built specially for the New Zealand 
trade, of a draught of water which would enable them to 
enter the chief ports in the colony. They should be of at 
least 4000 tons register, and in every respect of the highest 
class. They should combine the necessary requirements 
for the carriage of passengers, mails, and cargo, at a sea- 
going speed of not less than 12} knots. 3. That the pro- 
bable capital which would be required for the efficient 
equipment of such a service would not exceed one million 
sterling. 4. That the Government should be empowered 
to invite tenders, and enter into an agreement with any 
person or persons who may be prepared to undertake such 
service. 5. That the basis of such agreement should be a 
guarantee on the part of the colony for not exceeding seven 
years of a minimum rate of interest, say 6 per cent. per 
annum on the actual amount of the cost of the steamers, 
provided such guarantee shall not be upon an amount 
exceeding one million, and that the net annual earnings of 
the service shall go towards the reduction of the payment 
of interest so guaranteed, provided also that in the event 
of such net earnings being in excess of the 6 per cent. 
guaranteed, such excess shall belong to the contractor, 
reckoning the net earnings, not more than 10 per cent. 
being allowed for depreciation. 


A German Cuirass.— Some interesting experiments 
have been lately carried out at Leipsic with a cuirass 
made of newly-invented preparation of steel. The metal 
of the cuirass is only about 3-50ths of an inch thick, and 
it is lined inside with a thin layer of wool. The cuirass itself 
is 14in. wide, and 10in. high, being only intended to pro- 
tect the heart and lungs, and weighs 2} 1b. Eleven rounds 
were fired at it at a distance of 175 yards from a Martini 
breechloading rifle, and of eight bullets which strack the 
cuirass, only two pierced the metal, while even these were 
completely flattened and remained in the woollen lining 
so that a man wearing the cuirass would have been un- 
injured. 

Snow Sheds on the Central Pacific Railway.— Wonder- 
ful wooden tunnels cover forty miles of the Central Pacific 
Railroad. They were first suggested by its practical vice- 
president, Mr. Charles Crocker; but his colleagues hesi- 
tated through fear of their impracticability and expense. 
They are of two kinds, one with very steep roofs and the 
other with flat roofs. They cost per mile from 8000 dols. 
to 12,000 dols., and in some places where heavy masonry 
was needed the cost reached 30,000 dols. per mile. They 
are firmly constructed to support the great weight of snow 





and resist the rush of avalanches. ‘The precautions are 
very thorough. Corrugated plates of iron separate the | 
buildings into sections, and in the great ten-mile shed there 
are automatic electric fire alarms. At the summit is an | 
engine and tank always ready to flood the ignited spot in | 
an instant. These sheds shut in the view of the great | 
Sierras ; but without them winter travel would be impos- | 
sible. Sometimes five feet of snow falls upon them in a day, | 
and often thirty feet lie on the ground at one time, and in | 
many places snow accumulates to the depth of fifty feet 
above these great wooden arches. 


Patents in Turkey and Liberia.— General patent laws 
have been lately passed and promulgated in lurkey and | 
Liberia, in which countries inventors may now for the 
first time, secure their new inventions. The Turkish patent 
law is substantially a copy of the French and German 
systems. Any person may take out a patent on deposit of 
drawings and specifications. Longest term of the patent 
fifteen years, annual tax about 4/. The invention must 
be worked within two years from the date of the patent. 
The penalties for infringement and the proceedings are 
the same as in European countries. In Liberia the patentee 
must be the inventor, or must have lawfally acquired the 
invention from the inventor. Drawings and specifications 
must be furnished. The Government fee is about 10/. 10s. 
The proceedings are much th? same as in taking an Ameri- 
can patent. The invention must be worked within three 
years after the grant of the patent. 





The Lauth Three-High Mill.—The Lauth three-high 
mill for rolling sheet iron or steel and plates appears to be 
gaining favour in Germany, Belgium, and France. At 
first some trouble was experienced by reason of the fact 
that the middle roll wore rapidly. This was caused by the 
adhesion of cinder to the roll, and its being passed through 
over and over again. This has been done away with by 
suitable stripping devices. Krupp has built a sheet mill for 
steel, having 24.6-in. top and bottom rolls, and 15}-in. 
middle roll, the maximum thickness of plates entering the 
rolls being 0.5in. In turning out 0.06-in. sheets, the engine 
makes sixty revolutions ; it makes fifty for 0.04-in. sheets, 
forty for 0.03-in. sheets, and thirty revolutions below that 
gauge. The engine has an automatic Corliss gear, a 
37.6-in. cylinder, and 62.80 in. stroke. A Lauth three- 
high plate train at the same works has 35.6in. top and 
bottom rolls and a steel 17.80-in. middle roll, which is 
raised and lowered mechanically before every pass. The 
mill is run at the rate of forty-nine to sixty revolutions per 
minute. 


Duluth and Winnipeg Railway.—A line of railway has 
been projected between Duluth and Winnipeg. The dis- 
tance from Winnipeg to water navigation will be 150 
miles shorter by this line than by the Canada Pacific, and 
168 miles shorter than by way of the St. Paul, Minneapolis, 
and Manitoba and Northern Pacific. When navigation is 
closed (six months in the year) the distance from Winnipeg 
to Montreal. and the east, by the Duluth and Winnipeg 
Railway, will be 450 miles less than by the Canada Pacific ; 
and between 400 and 500 miles less over this route than 
by that from Winnipeg to the east by way of Chicago. 
In aid of this enterprise, the Legislature of Minnesota 
has granted to the company ‘“‘ an amount of swamp lands 
(quoting from the grant Act) belonging or hereafter to 
accrue tothe State under the Act of Congress of March 12, 
1860, equal to 10 sections of 640 acres each per mile for 
each mile of the road that may be completed, to be selected 
within 10 miles on each side on the line of the road.’’ This 
grant will give the company 1,600,000 acres whenever the 
road is completed. 


A Bohemian Silver Mine.—The Adalbert silver mine at 
Pizibram (Bohemia) has now been excavated to a depth of 
1070 yards, and it is thus one of the deepest mines in the 
world. The heat at Pizibram is so great that it is not 
possible to proceed further. 





Steam TRAMWAY ENGINES.—Messrs. Merryweather 
and Sons have during the present week forwarded another 
of their ‘‘ steep gradient’’ steam tramway motors to Stoke- 
on-Trent to work a section where, in parts, there is a hill 
of 1 ft. in 16 ft. rise. Another engine of rather less capa- 
city has been despatched from the same works to the 
Rhineland Tramways. This makes 27 in number of the 
‘* Merryweather’”’ type of tramway engine running in 
Holland. 


LIVERPOOL ENGINEERING Soctgety.—The first meet- 
ing of the eighth session of this Society was held on the 
18th inst., at the Royal Institution, Colqnitt-street, the 
President, Mr. F. Salmon, M.I. and S. Inst. in the chair. 
After the usual business, Mr. H. F. Bellamy read a paper 
on “The Plymouth Corporation Water Works.’’ The 
author, having called attention to the fact that the antiquit 
of the present supply of water to the town of Plymout 
rendered the subject more than usually interesting by poipt- 
ing out on a bird’s-eye view of the town, the geographical 
position of the district supplied with water by the Plymouth 
Corporation, and proceeded to review in detail the history of 
the present source of supply— passing round photographs of 
maps of the town made during the reigns of Henry VIII. 
and Elizabeth, the originals of which are in the possession 
of the Marquis of Salisbury, in the Hatfield Library. He 
then showed that prior to a.p. 1590, the chief source of 
supply was from wells in the town, and that the Corporation 
finding this supply inadequate, obtained an Act of Parlia- 
ment—a brief extract of which was given, and which 
continues to the present day—to introduce a supply from 
the River Meavy, by means of an open channel or “ leat.’’ 
By quoting extracts from ancient corporate account books, 
and exhibitinga copy of the original plan for the construc- 
ion of the ‘‘ leat,’’ he showed the cost and mode of carrying 
out the work, and the system of distribution and charges 
made after the introduction of the water. In describing 
the present condition of the works, he stated that the 
original “‘ leat,’’ in a repaired condition, amounting almost 
to reconstruction, was still used for twelve miles of its 
course, discharging the stream into a service reservoir 
three miles from the town, from which the water is 
conveyed by two lines of pipes, 12 in. and 2tin., to the 
distributing reservoirs two and three miles distant, thereby 
cutting off seven miles of the old course. He described, by 
a working drawing, the settling tanks, through which the 
water passes before entering the reservoirs. With 
reference to proposed improvements, he stated that the 
supply being still inadequate, a storage reservoir of about 350 
million gallons capacity is to be constructed within the 


| water-shed of the River Meavy, above the Head Weir. The 


resources of this water-shed, he showed to be very great. 
The pipe line is to be extended about five miles to 
Roborough Down, and a series of settling tanks and an 
intake reservoir constructed there. In conclusion, he gave 
details of consumption and quantity of water available, the 
rules and regulations, rates for domestic and other supplies, 
and analysis of water. After the paper, which was 
illustrated by plans, photographs, and drawings, had been 
read, a discussion took place, and a vote of thanks to Mr. 
Bellamy for his interesting paper was given. The Presi- 
dent announced that the next meeting of the Society would 
be held on February Ist, when Mr. Wm. Goldstraw would 
read a paper on “ Municipal Control of Streets and 
Buildings.”’ 
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ON THE MECHANICAL PRODUCTION 

OF ELECTRIC CURRENTS.—No. II. 

In the first article on this subject, published last 
week (see ENGINEERING, page 77), we described 
how the electric current, or rather the wire through 
which it flows, possesses for the time magnetic 
properties, and is surrounded by lines of force. It 
was further shown how magnetism can be produced 
from electric currents, a spiral coil of wire through 
which a current is sent acting like a magnet. 

The next point to be studied is the magnetic 
property of a single loop of the wire through 
which an electric current flows. Fig. 9 representsa 





single voltaic cell containing the usual plates of zine 
and copper dipping into acid to generate a current 
in the old-fashioned way. This current flows from 
the zinc plate through the liquid to the copper 
plate, and from thence it flows round the wire ring 
or circuit back to the zine plate. Here the lines of 
magnetic force in the surrounding space are no 
longer only whirls like those drawn in Figs. 4 and 6, 
for they react on one another and become nearly 
parallel where they pass through the middle of the 
ring. ‘The thick arrows show the direction of the 
electric current, the fine arrows are the lines of 
magnetie force, and show the paths along which a 
free north pole would be urged. All the front 
face, where the arrow-heads are, will be like the 
north pole of a magnet. All the other face of the 
ring will be like the south pole of a magnet. Our 
ving resembles a flat magnet, one face all north 
pole the other face all south pole. Such a magnet 
is sometimes called a ‘magnetic shell.’”’® 
Since the circuit through which the current is 
tlowing has these magnetic properties, it can attract 
other magnets or repel them according to circum- 
stances. 
If a magnet be placed near the circuit, so that its 
north pole N is opposite that side of the circuit 
which acts as a south pole, the magnet and the 
ircuit will attract one another. The lines of force 
that radiate from the end of the magnet, curve 
round and coalesce with some of those of the 
circuit. It was shown by the late Professor Clerk- 
Maxwell that every portion of a circuit is acted 
upon by a force urging it in such a direction as to 
inake it enclose within its embrace the greatest 
possible number of linesof force. This proposition, 
which has been termed “ Maxwell’s Rule,” is very 
important, because it can be so readily applied to so 
many cases, and will enable one so easily to think 
out the actual reaction in any particular case. The 
vale is illustrated by the sketch shown in Fig. 10, 
where a bar magnet has been placed with its north 
pole opposite the south face of the circuit of the 
cell. The lines of force of the magnet are drawn 
into the ring and coalesce with those due to the 
current. According to Faraday’s mode of regard- 
ing the actions in the magnetic field there is a 
tendency for the lmes of force to shorten them- 





* The rule for telling which face of the magnetic shell 
(or of the loop circuit) is north and which south in its 
magnetic properties is the following. If as you look at the 
cireuit the current is flowing in the same apparent direction 
vs the hands of a clock move, then the face you are looking 
ut is a sonth pole. If the current flows the opposite way 
round to the hands of a clock then it is the north pole face 
that you are looking at. 








selves. This would occur if either the magnet 
were pulled into the circuit, or the circuit were 
moved up towards the magnet. Each attracts the 
other, and whichever of them is free to move will 
move in obedience to the attraction. And the 
motion will in eithercase be such as to increase the 
total number of lines of force that pass through 
the circuit. Lest it should be thought that Fig. 10 is 





fanciful or overdrawn, we reproduce an actual mag- 
netic “field” made in the manner described in the 
preceding article. Fig. 11 isa kind of sectional 
view of Fig. 10, the circuit being represented merely 
by two circular spots or holes above and below the 
middle line, the current flowing towards the spec- 
tator through the lower spot, and passing in front 
of the figure to the upper hole where it flows down. 
Into this cireuit the pole N is attracted, the tendency 
being to draw as many lines of force as possible 
into the embrace of the circuit. 





So far as the reasoning about these mutual actions 
of magnets and currents is concerned, it would 
therefore appear that the lines of force are the really 
important feature to be understood and studied. 
All our reasons about the attractions of magnets 
could be equally well thought out if there were no 
corporeal magnets there at all, only collections of 
lines of force. Bars of iron and steel may be 
regarded as convenient conductors of the lines of 
force ; and the poles of magnets are simply the 
places where the lines of force run out of the metal 
into the air or vice versd. Electric currents also 
may be reasoned about, and their magnetic actions 
foretold quite irrespective of the copper wire that 
acts as a conductor : for here there are not even any 
poles ; the lines of force or magnetic whirls are 
wholly outside the metal. There is an important 
difference, however, to be observed between the 
case of the lines of force of the current, and that 
of the lines of force of the magnet. The lines of 
force of the magnet are the magnet so far as 
magnetic forces are concerned ; for a piece of soft 
iron laid along the lines of force thereby becomes 
a magnet and remains a magnet as long asthe lines 
of force pass through it. But the lines of force 
crossing through a circuit are not the sume thing 
as the current of electricity that flows round the 
circuit. You may take a loop of wire and put the 
poles of magnets on each side of it so that the lines 
of force pass through in great numbers from one 
face to the other, but if you have them there even 
for months and years the mere presence of these 


lines of force will not create an electric current 
even of the feeblest kind. There must be motion 
to induce a current of electricity to flow in a wire 
circuit. 

Faraday’s great discovery was, in fact, that when 
the pole of a magnet is moved into, or moved out 
of, a coil of wire, the motion produces, while it 
lasts, currents of electricity in the coil. Such cur- 
rents are known as “induced currents”; and the 
action is called magneto-electric “induction.” The 
momentary current produced by plunging the 
magnet pole into the wire coil or circuit is found 
to be in the opposite direction to that in which a 
current must be sent if it were desired to attract 
the magnet pole into the coil. If the reader will 
look back to Fig. 10 he will see that a north magnet 
pole is being attracted in from behind into a circuit 
round which, as he views it, the current flows in an 
opposite sense to that in which the hands of a clock 
move round. Now, compare this figure with Fig. 12, 





which represents the generation of a momentary 
induced current by the act of moving the north 
pole N towards a wire ring, which is in this case 
connected with a little detector galvanometer G. 
The momentary current flows round the circuit 
(as seen by the spectator from the front) in the 
same sense as the movement of the hands of a 
clock. The induced current which results from the 
motion is found, then, to be in a direction exactly 
opposed to that of the current that would itself 
produce the same movement of the magnet pole. 
If the north pole instead of being moved towards 
or into the circuit were moved away from the 
circuit, this motion will also induce a transient 
current to flow round the wire, but this time the 
current will be in the same sense as that in Fig. 10, 
in the opposite sense to that in Fig. 12. Pulling 
the magnet pole away sets up a current in the 
reverse direction to that set up by pushing the 
pole nearer. In both cases the currents only last 
while the motion lasts. 

Now in the first article it was pointed out that 
the lines of force of the magnet indicate not only 
the direction, but the strength of the magnetic 
forces. The stronger the pole of the magnet is, 
the greater will be the number of lines of force that 
radiate from its poles. The strength of the current 
that flows round a circuit is also proportional to 
the number of lines of force which are thereby 
caused to pass (as in Fig. 9) through the circuit. 
The stronger the current, the more numerous the 
lines of force that thread themselves through the 
circuit. When a magnet is moved near a circuit 
near it, it is found that any alteration in the 
number of lines of force that cross the circuit is 
accompanied by the production of a current. Re- 
ferring once more to Fig. 10, we will call the 
direction of the current round the circuit in that 
figure the positive direction; and to define this 
direction we may remark that if we were to 
view the circuit from such a point as to look along 
the lines of force in their own direction the direc- 
tion of the current round the circuit will appear to 
be the same as that of the hands of a clock moving 
round a dial. If the magnet NS be now drawn 
away from the circuit so that fewer of its lines of 
force passed through the circuit, experiment shows 
the result that the current flowing in circuit will be 
for the moment increased in strength, the increase 
in strength being proportional to the rate of decrease 
in the number of lines of force. So, on the other 
hand, if the magnet were pushed up toward the 
circuit, the current in the circuit would be momen- 
tarily reduced in strength, the decrease in strength 
in the current being proportional to the rate of 
increuse in the number of lines of force. 

Similar considerations apply to the case of the 
simple circuit and the magnet shown in Fig. 12. 
In this circuit there is no current flowing so long 








as the magnet is at rest; but if the magnet be 
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moved up toward the circuit so as to increase Lhe 
number of lines of force that pass through the 
circuit, there will be a momentary “inverse” 
current induced in the circuit, and it will flow in 
the »eqative direction. While if the magnet were 
moved away the decrease in the number of lines 
of force would result in a transient “direct” 
current, or one flowing in the positive direction. 

It would be possible to deduce these results from 
an abstract consideration of the matter from the 


| the 
| Westmacott, vice-presidents, Messrs. 


point of view of the principle of conservation of | 


energy. But we prefer to reserve this point until 
a general notion of the action of dynamo-electric 
machines has been given. 

The following principles or generalised state- 
ments follow as a matter of the very simplest con- 
sequence from the foregoing considerations : 

(a) To induce a current in a coil of wire by 
means of a magnet there must be relative motion 
between coil and magnet. 

(6) Approach of a magnet toa coil or of a coil 
to a magnet induces currents in the opposite direc- 
tion to that induced by recession. 

(c) The stronger the magnet the stronger will be 
the induced currents in the coils. 

(d) The more rapid the motion the 
will be the momentary current induced 
coils (but the time it lasts will, of 
shorter). 

(e) The greater the number of turns in the coil 
the stronger will be the total current induced in it 
by the movement of the magnet. 

These points are of vital importance in the action 
of dynamo-electric generators. It remains, how- 
ever, yet to be shown how these transient and 
momentary induction currents can be so directed 
and manipulated as to be made to combine into a 
steady and continuous supply. To bring a magnet 
pole up towards a coil of wire is a process which 
an only last a very limited time; and its 
recession from the coil also cannot furnish a con- 
tinuous current since it is a process of limited 
duration. In the earliest machines in which the 
principle of magneto-electric induction was applied, 
the currents produced were of this momentary 
kind, alternating in direction. Coils of wire fixed 


stronger 
in the 
course, be 


lexplained that the 


|had been overlooked to send them the 


|that object. 


toa rotating axis were moved past the pole of a} 


magnet. While the coil was approaching th 
lines of force were increasing, and a momentary 
inverse current was set up, which was immediately 
succeeded by a momentary direct current as the 
coil receded from the pole. Such machines on a 
small scale are still to be found 

the purpose of giving people shocks. Ona 
large scale alternate-current machines are still 
employed for certain purposes in electric lighting, 
as for example for use with the Jablochkoff candle. 
Large alternate-current machines have been devised 
by Wilde, Gramme, Siemens, De Meritens, and 
others, and all of these have already been described 
in the pages of ENGINEERING. We reserve 
inother article the explanation of the production 
of direct and continuous currents in the ordinary 
dynamo-electric machine. 


THE INSTITUTION OF MECHANI( 

ENGINEERS 
thirty-fifth anniversary meeting of the 
Institution of Mechanical Engineers was held on 
the evening of the 26th ult. at the Institution of 
Civil Engineers. In accordance with a resolution 
lately passed the annual report of the Council was 
circulated amongst the members a few days before 
the meeting so as to allow time for its perusal, and 
to give those interested an opportunity of discussing 
it properly. From this report it appears that 
the total number of members at the end of 188] 
was 1276, being an effective increase of 66 over 
the former year, 18 deaths having occurred and 
31 gentlemen having ceased to belong to the 
Institution. The accounts present very satisfactory 
results, the balance of receipts over expenditure for 
the past year amounting to 474/., and the investments | 
now standing at 13,6351. 


‘AL 


THE 


The Council refer in their report to the labours of | had fifty years’ experience as a water works engi- 
the Research Committee on the Strength of Rive tted | | neer he was still a learner. History, he said, repe: ats 
Joints, which have disclosed many important points | | itself, and these turbine meters were at least one 
with reference to the proportions best adapted for | or two hundred years old. 
They also tender their thanks to Professor | sixty years ago used for ventilating mills in the 
Abel for his report on the experiments he carried | midland counties, and they were probably even one 


steel. 


out on the hardening of steel, as well as to Pro- 


fessor Chandler Roberts for his investigations | was the self-adjusting steering wheel for windmills. 
respecting the influence which the occlusion of|In the windmill the wind pressing on the sails 


in opticians’ shops | | 


fc iT | 


|the latter being similar to a species of American 


;ments he 


| 


| 
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gases may have upon the hardening of stecl. The 
report concludes with a catalogue of the works pre- 
sented during the past year to the library of th 

Institution. The result of the ballot showed that 
thirty-one members of all classes had been elected 
and that the following gentlemen were returned to 
Council for the ensuing year: President, Mr. 
Bell, Rennie, 
and other members of Council newly 
Anderson, Crampton, Marshall, 
and Richardson ; the vice-presi- 
Messrs. Cochrane, 


and Stewart ; 
elected, Messrs. 
Penn, Richards, 
dents remaining in office being 
Head, and Webb, and the other members of Coun- 
cil, Messrs. Adamson, Greig, Kitson, Menelaus, 
Paget, Peacock, Ramsden, Tomlinson, and Wil 
liams. 

The retiring President, Mr. E. A. Cowper, then 
introduced the new President, Mr. G. B. Westma- 
cott, who thanked the members of the Institution 
for the honour they had done him in electing him, 
and Mr. Head having proposed a vote of thanks to 
Mr. Cowper, which was seconded by Mr. Crampton 
and heartily passed, the President invited dis- 
cussion on the report of the Committee on the 
Hardening and Tempering of Steel. Mr. Paget 
Council had determined the 
an opportunity at the 
the report, but that it 
necessary 
special notice, so that they might come prepared for | 
Mr. Anderson, as chairman of the 
committee, said that Professor Chandler Roberts | 
had completely upset the theory that the occlusion 
of gases had any material bearing on the subject 
by having successfully hardened steel in racuo in 
some experiments he had witnessed at the Mint. 
This same experiment he said had been carried out 
more than one hundred years ago by Reaumur, with 
much less perfect apparatus. As yet only negative 
had been made, but he trusted that the 
might eventually be in a position to 
throw some light on the matter. Onthe motion of 
Professor Kennedy the discussion was adjourned | 
until next meeting, in order to allow members an | 
opportunity of discussing it with more advantage. 

Water METERS. 

Mr. J. J. Tylor’s paper, “On Meters for Regis- 
tering Small Flows of Water,” which we print ix 
extenso in the present number, was then read, and 
on its cnthelen the author explained the several 
meters he had described by means of samples 
ed on the Council table. He then referred to | 
liagrams exhibited which showed the record of 
of his own meters, the first one he alluded to 
iken frora readings at Bridgewater, where 
the water works were carried out by the Messrs. 
Hawksley; in this case the mains were quite tight. 
The second example showed a wasteful distribution 
of water. He then descriled the means adopted | 
by Mr. Deacon for detecting waste at Liverpool, 
showing how the loss of water was localised, and | 
finally detected. 

Mr. Anderson said that time ago he had 
carried on a of experiments at Erith to 
determine what class of meters it was peferable to 
use for the Antwerp Water Works. He tested 
two piston meters, namely, Kennedy’s and Galaffe’s, 
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pumping engine first shown in Europe in the 1862 
Exhibition. It had two cylinders and two slide 
valves, and the piston of one cylinder actuated the 
valve of the other. Both these descriptions of 
meters he found to be perfect, and the Galaffe 
meter was eventually adopted for small sizes. Of 
the rotary meters he tested, Tylor’s was the best, 
and the Siemens meter the second best. The 
author had, he said, stated in the paper that for 
domestic purposes rotary meters were subject to 
error on account of continuing their spinning 
motion after the water had been shut off; experi- 
had carried out proved that the error 
thus produced was practically compensated by the 
slowness of the meters in getting into motion when 
the water was first turned on. 

Mr. Thomas Hawksley observed that although he 


He remembered them 


hundred years older. Another application of them 





point of the house, 


, iavelled faster than they did, and this same action 


was present in the turbine meters which did not 
travel as fast as the water; if the turbines had no 
resistance they would travel with the same veloci ity 
as the water, but as friction always existed, the 
wheel went more slowly than the water, and conse- 
quently the meter registered too little, and when 
it became clogged up by incrustation it ceased 
altogether to revolve and permitted the water to pass 
through without registration. These rotary meters 
were also capable of manipulation ; if a consumer 
had a cistern capable of containing twenty-four 
hours’ supply he could reduce the inlet to such an 
extent that the meter would totally cease to register. 
For quick supplies of water these turbine meters 
were, he said, very good, but they were not at all 
suited for small quantities. He considered they 
were singularly inapplicable in cases of foreign 
water works, where the water was sold by measure, 
foreigners as a rule being exceedingly economical, 
very clever, and much indisposed to pay anything 
they could avoid ; he never would recommend any 
one to invest in a foreign water company where 
the water was sold by means of rotary meters, as 
there certainly would not any dividend. For 
supplying water carts, however, or other large con 
sumers, they were very valuable, but he objected to 
them for ge ral purposes, As they were now on 
the eve of a Parliamentary discussion on the water 
supply question, he thought it might interest them 
to know that if water works had to be constructed 
to supply water by meter their capital outlay would 
be increased by one-half. The meter described in 
this paper as Parkinson’s, was really invented by 
Crossley in 1825; it was most perfect in its 
but could not always be conveniently ap 
plied, as it was necessary to place it in the highest 
and of course the pressure was 
the water had passed it. Kennedy's 
a reciprocating piston like a steam 
engine, was exceedingly accurate, but it had 
several singular defects owing to the inelasticity 
of the water; the tumbler sometimes stuck exactly 
at the top when the ports were open in both 
directions, allowing the water to pass freely 
through. This meter, he considered, required 
frequent looking after—at least once a fortnight, 
and when it was used he feared the water com- 
pany’s dividend would drop to one per cent. in 
place of six or seven. Were meters to be largely 
introduced he feared the result would be detri- 
mental, as the majority of people were so stingy 
that filth would be promoted. The cost for pro 
viding them was great, and he was opposed to their 
use for domestic purposes. Mr. Tylor had de- 
scribed Mr. Deacon’s method of detecting waste by 
much midnight research; this he did not consider at 
| all necessary, and having carried out one hundred 
water works, and changed many from the inter- 
mittent to the constant system, he found that the 
consumption was reduced from thirty forty 
gallons per head to only fifteen or twenty, although 
no meters were used, but the necessary care was 
taken in arranging the fittings. In Sheffield, a 
town having 300,000 inhabitants, 38 gallons were 
used when the supply was intermittent, although 
it was shut-off during the whole of the night, 
but when the supply was made constant, the 
consumption decreased to 174 gallons, including 
that supplied for trade purposes. In Nottingham 
17 gallons were used, one quarter of which was 
required for trade purposes. In Norwich, when 
the supply was intermittent, 40 gallons were 
used per head, and the supply was exhausted 

8 p.M., after which time the water company were 
obliged to keep a staff of men at the police stations 
to carry water in case of fire. When a proper 
system of rules and constant service were intro- 
duced the consumption decreased to 15 gallons. 
In London the water was at present turned on for 
an hour to an hour and a half, the consumption 
being 32 gallons per head, one-half at least of 
which was wasted, and if this waste did not take 
place it would not be necessary to shut the water 
off at all. 

Mr. Newman, the engineer of the Monte Video 
Water Company, remarked that the inhabitants 
of that city requested to be supplied by meter on/y, 
the cost to them being thus decreased in the ratio 
of 39 to 23 as compared to their being charged by 
their rateable value; Kennedy’s, Siemens and 
Halske’s, and Tylor’s meters were all used, by 
which means the waste was very efficiently con- 
trolled. 

Mr. Rich, who spoke next, 
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mances of meters must not alone be judged of 
when they were new, corrosion and accumulations 
of dirt either stopped them entirely or prevented 
their registering correctly ; in London, for instance, 
it was necessary to change them every two years, 
and if this was not done the results would be very 
unfavourable to the water companies after the 
second year. Siemens meters were, he said, in use 
in Berlin, St. Petersburg, and Odessa, as well as in 
Paris and Brussels, and lately 1800 Galasse meters 
had been put to work in Brussels, as well as 1500 
Kennedy meters. A commission had been appointed 
last year in Paris to investigate the subject, and 
they had determined that in future only positive 
meters should be used; they had selected three 
French meters as well as Kennedy’s, a small works 
having been established there to manufacture the 
latter. With regard to the self-registering apparatus 
attached to some of the meters, he considered, as it 
naturally formed so large a portion of their cost, it 
should be made detachable, so that it could be 
taken about from place to place and used where 
wanted, as is now done with steam engine indi- 
cators. 

Mr. Arthur Paget said the same objections now 
raised by some speakers to the use of water meters 
were formerly advanced against the use of gas 
meters, and he thought that in the future the 
objections to water meters would come to be 
regarded as quite as futile as those formerly held 
about gas meters were at present conceived to be. 
He said he had Jately built a house and requested 
the water company to supply him by meter, which 
they refused to do as there was no legal obligation 
binding them ; he then told them he would put up 
. water engine in his house, in which case their Act 
of Parliament obliged them to supply water by 
meter, and on hearing this they gave way and 


igreed to supply him by meter. The fittings in| 


evident that interest as well as working expenses | 
must be paid. It might also eventually be | 
found that the introduction of meters would even 

turn out to be detrimental. 

Mr. Shoolbred said that he had lately made 
some tests on the errors in Deacon’s meter, par- 
ticulars of which he would be happy to hand in to 
the secretary. 

The meeting was then adjourned until Friday 
evening, the 27th ult., when the discussion was re- 
sumed ky Mr. E. B. Marten, of Stourbridge, who | 
considered that the use of meters would eventually 
be forced on the water companies by the pressure 
of public opinion. He thought Mr. Hawksley was 
right generally in his remarks. Parliament, he said, 
seemed to have taken the broad view that the 
quantity should be about 20 gallons per head and 
the charge about 6d. per thousand gallons, and in 
this way they had treated the matter to a certain 
extent as a tax where the rich had to pay for 
the poor. If all water consumers succeeded as 
Mr. Paget had done in compelling the companies to 
supply them by meter the result would be a most 
serious diminution in their receipts. The present 
system of water distribution was most wasteful, as 
he knew to his cost, having leased several water 
works. He had succeeded in more than one instance 
in reducing the consumption by changing the 
| supply from intermittent to constant. He thought 
|Mr. Tylor’s meter was a very good one, being 
| portable and handy, and was much to be preferred 
to any system of night-prowling resorted to in 
endeavouring to detect waste. 

Mr. Schinheyder remarked that for the purpose 
|of measuring water supplied to private houses, the 
| best inferential meter described would hardly 
|prove satisfactory, for even the comparatively 
| small quantity of five gallons per hour (the amount 
stated by Mr. Anderson as being the minimum 





his house cost 50 per cent. less now that he had] registered in his experiments) would be sufficient 
constant supply than if he had put up cisterns) to supply an average house if running continuously 
and the usual arrangements for an intermittent |for twenty-four hours, as Mr. Hawksley had 
supply. |pointed out was frequently done. Five gallons 
Mr. Hawksley explained that in Mr. Paget’s| per hour for twenty-four hours would be 120 gallons 
statement as to the cost of fittings being reduced | per day, sufficient for a household of eight people 
by 50 per cent., he had omitted entirely the cost of | at 15 gallons each per day. The experience on the 
the mains and reservoirs to the companies, and had | Continent where piston meters had come so largely 
only dealt with the item of internal house fittings. |into use seemed to point to the inability of the 
The total cost ranged, he said, from 5/. up to 15/.| inferential meter to measure accurately water 
or 20/. per head of the population supplied, and the | required for domestic supplies. 
total cost would certainly be increased by 5U per Mr. Charles Hawksley observed that very good 
cent. if meters were used, results were obtainable with the Parkinson meter, 
Mr. H. J. Chaney, of the Standards Department} and that the objection brought against it of the 
of the Board of Trade, inquired if engineers could | inconvenience of its position with regard to inspec- 
give him any idea of the percentage of error|tion was by no means of great moment, as at 
occurring in the rotary meters, as he had found | present it was often necessary to have plumbers 
great difficulty in obtaining such information ; he | and gas fitters passing through houses for works of 


should also like to know if the error was constant 
or varied with the temperature. He had always, 
he said, assumed this error to be about 7 per cent. 
The use of meters he considered was considerably 
extending. 

Mr. Price Williams regretted he could not agree 
with Mr. Hawksley in his view about the advan- 
tages of introducing the use of meters. The present 
average price of water in the metropolis was 63d. per 
thousand gallons, of which about 45 per cent. was 
wasted, and if this amount of waste could be pre- 
vented he thought the Government might advan- 
tageously close with the water companies even at 
the high figure they were asking for their property, 
and he hoped that any water trust which might be 
established would greatly diminish the present 
rates charged for the supply. 

Mr. Cowper remarked that if meters were intro- 
duced, a small saving might be made in the actual 
expense of pumping, but it must be borne in mind 
that the total saving could not be very large, as the 
heaviest item, namely, interest on the present 
large capital, must necessarily remain constant. 

Mr. Hawksley explained that the average price 
charged for water all over England was 9d. per 
thousand gallons. The cost of pumping one thou- 
sand gallons 100 ft. high, even in London where 
coal was dear, was only }4d., and the average 
height to which it was pumped in London was about 
300 ft., costing $d. out of 7d., and thus leaving 
64d. to pay interest on the enormous amount of 
capital embarked. He considered the water com- 
panies were very inadequately remunerated, as 
they only received six to seven per cent. dividend 
after an existence of seventy years. If the quan- 
tity of water supplied were diminished the price 
charged would have to be increased, and it might 
amount to 2s. 6d per thousand gallons, as it was 


lrepair. In comparing gas with water meters it 
must always be remembered that in the same 
houses the volume of gas consumed was about 
|four times as large as that of water. Taking the 
|price of water at 9d. per thousand gallons it 
would be found that this was equal to about 2d. 
|per ton delivered into the houses, a price far 
| below that of any other commodity with which we 
had to deal. If the quantity supplied were decreased 
the price must be proportionately increased, so 
'that the price eventually paid by the consumer 
| would be about equal. In London much might be 
| done to avoid waste, but it must be borne in mind 
\that this was not always possible in provincial 
| towns, where the waste was already reduced to a 
}minimum. If meters were universally adopted the 
| cost of inspecting and testing them would probably 
equal the present amount of the water rate, the 
| companies would not have to look after the waste, | 
as at present, but the onus of doing so would 
/naturally fall on the consumer. The Bridgewater 
| Water Works referred to by Mr. Tylor were erected 
| to supply a population of 20,000 inhabitants, and 
| their cost was 40,0007. 

Mr. Paget explained that in new houses the cost 
of the fittings could be reduced by the application 
of a meter, as it acted as one general waste preventer ; 
if constant supply was furnished without a meter, 
waste preventers had to be fitted at each tap and 
water-closet, but all this extra cost was saved when 
a meter was fitted. 

In reply to the discussion Mr. Tylor said that he 
had no experience of the Gelasse meters referred to 
by Mr. Anderson. Mr. Hawksley had given 
foreigners credit for being acute and not caring to 
pay more than they possibly were compelled to do. 
In Continental towns the consumption of water cer- 











tainly was low, often averaging only 8 to 15 gallons 


per head, and the use of rotary meters on the Conti- 
nent was undoubtedly increasing. He could hardly 
agree with Mr. Hawksley as to the increased cost 
arising owing to the introduction of the meter 
system ; this was at any rate not the case on the Con- 
tinent. Great Malvern and Newport were the only 
towns he knew of in England which were supplied 
by meter, and there the consumption was only ten 
gallons per head. He was quite aware that the 
waste of water was smallest in the towns under 
Mr. Hawksley’s supervision, and he pointed out 
that when his meters were used it was not neces- 
sary for the inspectors to enter the houses. 
In reply to Mr. Rich’s remarks he said the self- 
registering clockwork could be detached and taken 
about from meter to meter, so as to reduce the cost. 
With regard to Mr. Schénheyder’s observations he 
said that a minimum supply should always be fixed. 
Mr. Charles Hawksley had compared the use of 
meters in the distribution of gas and water, and 
the author considered that the former prejudices 
in respect to gas meters were very similar to those 
now obtaining about water meters. The inspection of 
mains in London need not necessarily be very costly. 
In the Lambeth district one of Mr. Deacon’s meters 
was fixed for a period of eighteen months, where a 
population of 14,000 persons were supplied. Before 
its application 32.9 gallons per head were consumed, 
which was reduced to 17.4 gallons ; other instances 
which he cited gave reductions of respectively 37.4 
gallons to 12.4 gallons, 34.6 gallons to 11.9 gallons, 
and 10.9 gallons to 8.7 gallons. 


Tue Bazin System OF DREDGING. 

The next paper read was “ On the Bazin System 
of Dredging,” by Mr. A. A. Langley, of London. 
This paper we shall publish in extenso next week. 

On the conclusion of its reading, Mr. Langley 
remarked that direct-acting engines were not suit- 
able for driving centrifugal pumps for this purpose. 
Driving by belts was, he said, preferable, as in this 
case the belts acted as a sort of safety valve. On 
one occasion they had used the dredger to pump 
out a lock they had under repair, which it did 
most efficiently. Whilst they were emptying the 
lock they pumped up a large number of fish, which 
were sent to the Fishery Exhibition at Norwich. In 
comparison with the bucket dredger, this dredger, 
he said, was no use when working in clay or mud, 
but there was none better if it had to raise sand or 
gravel. 

Mr. E. H. Wallick, the resident engineer at 
Lowestoft, where the dredger had been at work, said 
that it was provided with a multitubular boiler, 
5 ft. in diameter, by 11 ft. long, working at 60]b. 
to 70 lb. pressure. The engine had two cylinders, 
9 in. in diameter by 10 in. stroke, and made 120 re- 
volutions per minute, and the coal consumption was 
about five tons per week, the average working time 
being eight hours per diem. The suction pipe was 
25 ft. long, one piece being of galvanised iron, 15 ft. 
long, and the remaining 10 ft. being of flexible hose ; 
they kept the flexible hose as short as they possibly 
could, as they had great difficulty in procuring really 
good hose for the purpose. The mud hoppers 
carried 65 tons, and cost from 180/. to 200/. each. 
When the dredger was first put to work the fan of the 
pumps had four blades, they subsequenily altered 
this to one having two blades, and now they were 
using a three-bladed one. The machine would not 
work in solid clay, and if mud were dredged it was 
found to flow over the barge. At first they had a 
good deal of difficulty by the bushes wearing out, 
but had now got over this by making the bushes 
conical, so that they could be adjusted. The cost 
of the barge carrying the machinery was 600/., but 
with their present experience one could be built for 
about one-half that amount. At Lowestoft the 
dredger was used for cutting a trench across 
the harbour to contain the gas and water pipes, 
and it had to finish this trench in vertical pockets 
cut out of the quay wall; this work it accom- 
plished most satisfactorily. In pumping out the 
lock referred to by Mr. Langley, it discharged 
about 2000 gallons of water per minute, delivering 
the water through a 14 in. vertical pipe. 

Mr. Charles Ball, who had supplied the Great 
Eastern Railway Company with the dredger 
described in the author’s paper, thanked Mr. 
Langley for the kind manner in which he had 
mentioned his name in connexion with the applica- 
tion of vulcanised rubber to the blades of the 
pump, an alteration which had made the system 
a practical success. In the arrangement as origi- 
nally designed by M. Bazin the centre of the pump 
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was placed 2 ft. below the water level, and this 
involved the use of a special craft having an opening 
below the water line, which necessitated the use of a 
sluice valve ifthe pump had to be opened for exami- 
nation while the barge wasstill afloat. In his present 
arrangement he always put the pumps above the 
water level, so that any ordinary boat could be 
used, and a 12-ton boat would carry the machinery 
for dredging 100 tons per hour. Ifa vertical dis- 
charge pipe were used it was liable to become 
choked, so that now they used an open trough. In 
order to start the pump he had used an ejector 
with great success. In one case he said he had led 
the discharge through a distance of 1200 yards by 
means of pipes floated on barrels, the stuff being 
deposited on shore, and no barges being used. As 
the man in charge of the suction nozzle could not 
then see the end of the discharge pipes, they put a 
vacuum gauge on the pump, and by its indications 
he was able to regulate how deep the suction nozzle 
should be in order to produce the best effect. He 
made a sketch showing how in one case he had cut 
holes in the suction nozzle, which he covered by a 
band;of vulcanised rubber, making vertical slits in 
the rubber over the holes in the nozzle. When th 
vacuum was too great these slits opened automati- 
cally and admitted water. When dredging over 
foul ground covered with weeds, sails, old ropes, 
&e., they had much difficulty, and had often to 
stop the engine and clear the ground with hooks 
and grapnels. They now got over this difficulty by 
using a bifurcated nozzle having a valve at the 
junction which could be changed over from side to 
side, so that when one side of the nozzle was tem- 
porarily choked they used the other until it had 
cleared itself. The price of the dredgers, he said, 
naturally varied with the work they produced. 
In answer to a question by Mr. Crampton, he said 
that in the case of the 1200-yard discharge which 
he had mentioned, they had put in a second pump 
at the end of 600 yards, this second pump feeding 
from the pipe supplied by the first pump ; the 
maximum distance to which they could deliver, 
depended of course on the nature of the material, 
fine sand being best. To assist the delivery he had 
rivetted an angle-iron spirally inside the discharge 
pipe, which produced a rotary motion, and tended 
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to keep the sand from sinking to the bottom. | 


In reply to a question by Mr. Cochrane, Mr. 
Langley said that the clearance of the fan was very 


small ; at one point the blades almost touched the | 


casing. 
Mr. Charles Hawksley said he had seen the work 


done in dredging the pipe trench at Lowestoft, | 
which was very good, and had been completed in | 


a very difficult position, namely, the vertical pockets 
in the quay walls. With regard to dredging mud 
he thought the difficulty of getting it to settle in 
the barge might be got over if instead of using one 
barge they were to use three or four and were to 
have at least twelve discharge points in each, so 
that the outflow might be very slow. In reply to 
this last suggestion of Mr. Hawksley’s, Mr. Langley 
replied that they had endeavoured by boards to 
produce the same effect, and had succeeded to some 
extent, but still one half the stuff escaped over- 
board. 

Mr. Cowper considered it but just to the memory 
of the late Dr. Potts that it should be placed on 
record that he was the first to propose this method 
of dredging by producing a vacuum. A paper “ On 
Hydraulic Lifts for Passengers and Goods,” by Mr. 
E. B. Ellington, of London, was then read, but its 


4e of ude 
Brudge 6 6 


discussion was adjourned until the next meeting, 
owing to the latenessof the hour. We shall publish 
| Mr. Ellington's paper in a future number. 


WANGANUI HARBOUR, NEW 
ZEALAND. 
New ZEALAND is probably better known to the 
| engineering profession by its railways than by its 
harbours, the former having always been the chief 
feature in its public works policy. The circum- 
stances, however, of its long sea-coast, and of its 
valleys leading into the interior, must suggest the 
importance of its harbours, and the necessity for 
improving such natural advantages as may exist at 
| different parts. Few of the rivers of New Zealand 
|have volume of water enough to render them 
| navigable to any great distance inland from their 
mouth, and some even of these, which have the 
necessary depths, are unsuituble for navigation on 
account of their rapid current. The Wanganui 
te which discharges on the west coast of the 


North Island, is probably the most favourable of all 
the rivers for being converted into a port for large 
shipping at moderate outlay, while its position in 


the centre of a magnificent district is sufficient 
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PARRINGTON AND ALMOND’S WIRE ROPE CLEANING MACHINE, 
CONSTRUCTED BY MR. A. A. RICKABY, ENGINEER, SUNDERLAND. 














— 











Fig.2) 
| 






















































































T= 


























fl 





























er 
8 

fe 

yy 








warrant that the expenditure would be largely 
re productiy e. 

The chief obstacles to traffic by large vessels are 
the presence of a shoal about one mile down stream 
from the town of Wanganui, and the existence of a 
sandbar just outside the mouth of the river. These 
are both shown on the plan which we publish on the 
opposite page. A scheme of improvement dealing 
with both these has been laid before the Harbour 
Board by Messrs. Barr and Oliver, civil engineers, 
Dunedin, N.Z., and portion of the river part has 
already been executed. The scheme, so far as within 
the river, consists of the erection of half-tide walls 
upon lines shown upon the plan. The portions 
between A B and C D have been constructed at a 
cost of 20,037/., with marked improvement both in 
the line of channel and depths upon shoal, though 
the full benefit will not be felt until dredging now 
in hand has been completed. There was consider- 
able difficulty at first in obtaining suitable stone, 
but diligent search and a persistent negotiation with 
the Maories resulted in the acquisition of an un- 
limited quantity of a quality admirably adapted for 
the work. Itisa conglomerate of shell, remarkably 
hard, rough on the face, giving adjacent stones a 
good grip, and of a weight showing about 17 cubic 
feet to the ton. It was carried in barges down the 
river for from 15 to 18 miles to the site of the works. 
The sizes used varied from 30 lb, up to 180 Ib., the 
stones of the latter weight when deposited in quan- 
tities, retaining their positions even when exposed 
to the seasat the mouth of the river. As the walls 
were erected the scour began to show on the shoal, 
so that the depth was-increased by 13 in. until a 
layer of heavy gravel was reached, rendering 
dredging indispensable. The total quantity of stone 
used in these training walls was 49,998 cubic yards. 














A considerable length of wall yet remains to be 
done before the full scheme is carried out, but the 
depths of water naturally existing are favourable 
to the development of the traffic, to a large extent, 
without the aid of artificial means after the com- 
pletion of the dredging on the shoal. These walls 
can, therefore, be undertaken bit by bit, as may be 
shown to be prudent by the improved revenue de- 
rived from the enlarged trade. In a portion of that 
still to be undertaken, Sir John Coode, while on a 
visit of inspection of the New Zealand harbours, 
suggested a deviation from the line proposed. The 
Board's engineers, in designing the wall opposite the 
south spit, kept it pretty well away from, the latter 
on account of its weakness, and the risk of a breach 
being induced by the closeness of the river current 
and the ocean. A large break was made there in 
February, 1877, of so serious a nature as to cause a 
numerous party to contend for making that the 
permanent outlet; but wiser counsels prevailed, 
the breach was repaired with stones and scrub, and 
the whole has now the appearance of becoming 
permanently safe. Taking a hopeful view of the 
strength of the spit, Sir J. Coode was favourable to 
allow the channel to follow close in upon it where 
naturally the deepest water exists; and doubtless 
when the time comes for erecting the walls at that 
part his opinion will carry considerable weight in 
fixing the permanent line. 

Some protective works have also been executed 
at the Castle Cliff, the north head of the river, 
where an undermining action has been going on 
for many years. The preservation of that bluff is 
of the utmost importance, as it affords an excellent 
starting-point for the training walls ultimately 
required in the improvement of the bar. 

The works proposed for deepening the bar are 





the formation of a training wall 1800 ft. in length 
upon the north, and a shorter one, 400 ft. long, on 
the south of the outlet. They are to be of rubble 
and concrete dropped from staging, and allowed to 
form their own beds and slopes. The total cost is 
estimated at 23,800/. The bar, down to a depth of 
17ft. Gin. below low water, is sand, likely to be 
removed by the operation of scour without the aid 
of dredging. On the inside of the bar there is a 
natural depth at one part of 23ft., while outside 
the beach dips rapidly down to 24 ft. and more. 

If, as is likely, the export of frozen meat from 
New Zealand to’ Britain should develop into a large 
and permanent trade, there is no port with so many 
advantages, both as to locality and natural capa- 
cities, as Wanganui for the purpose of that trade. 








WIRE ROPE CLEANING AND 
LUBRICATING MACHINE. 

WE give on the present page engravings of a useful 
machine for cleaning and lubricating wire ropes, which 
has been designed and patented by Messrs. Parrington 
and Almond, of the Wearmouth Colliery, Sunderland, 
where the apparatus has been employed with very satis- 
factory results for some time past. The machine is 
applicable to either flat or round ropes, and in our 
engravings it is shown as arranged for the former kind. 

Referring to our illustrations it will be seen that the 
rope passes first between a pair of flat wire brushes, the 
pressure of which on the rope can be adjusted by the 
screw shown, while below these brushes are placed two 
hoppers for catching the dirt removed. Lower down the 
rope passes between a pair of revolving brushes, and then 
between a pair of rollers of soft material, which grip it 
with an adjustable pressure. These rollers are geared to 
the revolving brushes as shown, and they thus drive 
these brushes so that their surfaces move in a contrary 
direction to the rope. For cleaning the rope revolving 
wire brushes are used, and these as they rotate penetrate 
between the strands of the rope and leave the latter 
clean for receiving the lubricant. When oil or grease is 
to be applied the rotating wire brushes are replaced by 
strong hair brushes, which are fed with lubricant from the 
feeders above, this lubricant being thoroughly brushed 
into the outer strands of the rope. The changing of 
the revolving brushes can be effected very readily, and 
it will be noticed that the brushes act equally well 
whether the rope is running up or down. It is claimed 
for the machine we have described that from the thorough 
manner in which the ropes are cleaned their condition 
can be more readily and accurately determined by 
inspection, while from the systematic manner in which 
the lubricant is applied there is a great reduction of 
waste and a better quality vf lubricant can be profitably 
used. The machine we illustrate is constructed by Mr. 
A. A. Rickaby, Bloomfield Engine Works, Sunderland. 








AUSTRIAN RatLways.— The Austrian Government 
intends, it is said, to purchase the West Elizabeth, the 
Francis Joseph, and the Rudolph Railways, and also 
the lines in Moravia and Central Silesia. The capital of the 
lines is 20,000,0001. 





Aw EXHIBITION AT PETERBOROUGH.—An Exhibition 
of Industrial Art and Manufactures, under the presidency 
of the Right Hon. Earl Spencer, K.G., is to be held in 
Peterborough from 17th to 29th April. The Exhibition 
will also include labour-saving and sanitary appliances and 
articles of domestic use and economy. Considering the 
railway facilities Peterborough possesses, the Exhibition 
should be a successful and attractive one. 





Depositing Dock FOR VLADIVOSTOK. — Messrs. 
Clark and Standfield have just completed at their works at 
Millwall, the first portion of a large depositing dock for 
the Russian Government, for use at the port of Vladivostok ; 
this first part will be able to dock and deposit vessels of 
about 1850 tons displacement, but the entire dock will be 
able to accommodate vessels of nearly 8000 tons, and it can 
at any time be extended so as to lift and deposit vessels of 
any length or breadth, and of as much as 20,000 tons dead 
weight. The outrigger of this dock is fitted up to be used 
as a floating workshop ; it will be covered by a galvanised 
iron roof, and provided with machinery driven from a line 
of shafting worked by one of the dock engines. This will 
enable disabled vessels to be very rapidly repaired. 





Krn@’s Cot.LeEGE ENGINEERING SocrETY.—At a meet- 
ing of this Society, held on Thursday, January 26, Mr. G. 
Haskelt-Smith read a paper on ‘‘ Warming and Ventila- 
tion.’’ The lecturer introduced his subject by giving a 
short sketch of the history of stoves and grates. He 
described Franklin’s, Bowman’s, and Arnott’s stoves, 
pointing out their good and bad points. He then described 
the process of combustion, and showed that air should be 
warmed before being introduced into the fire. He showed 
that heat was lost by convection and conduction, and 
pointed out the defects of the open grate. Hot water 
and gas were then considered as heating agents, and the 
relative advantages of gas and coal considered. The lec- 
turer then touched on the question of ventilation, and con- 
cluded his lecture with an allusion to London fog. A 
discussion followed, turning chiefly on the relative merits 
of gas and coal. 
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extended use, | sth in yagl - and dent. The modified 
construction of this meter, as shown in Fig. 5, p. 108, 
includes a reaction turbine A rotating ona steel shod pivot 
3, prov id <l with means of labrication. The water enters 
t 


| at the upper part of the wheel or dram, which at the P pint | 





itrance has its neck suddenly contracted so as to form 
a more or less water-tight joint with the stationary neck, 
conducting the water to the wheel. The water, passing down- 
wards to the | larger and lower portion of this pear-shaped 
drum, makes ita e xist into the case or meter box through con- 
tracted tangential openings. The friction of the water in 
these openings, as well as the resistance of the more 


quiescent fluid in the case, causes the dram to revolve. 
Vanes, or drag boards as Dr. Siemens calls them, projecting 
|from the moving drum, prevent its increase in velocity 


proportionate to the incre in 
the velocity of the water; thus practically insuring that 
the number revolutions per unit of water will remain 
consti at whatever speed the water may pass. 

It is evident that the neck forming a joint between 
the moving drum and the stationary case, is the weak 
point of this meter, since any leakage at this point allows 
water to escape without measurement. The bearings at 
this neck cannot be made long or very close-fitting, as the 


sase 


from being more than is 





friction of the drum is a very important element, when 
small flows have to be measured. Again the neck, being 
of considerable diameter, is liable to corrode and set fast, 


in case the meter remains long at a standstill. 

One great advantage of this water meter is that the 
correct action of the drum does not depend on its exact fit 
into the outer case ; so that considerable wear of the toe- 
piece, or vibration through the wear of the bearing, does 
not much effect the registration, or stop the drum by caus- 
ing contact with the case. 

Sie Fan Meter.—This differs from the former in 
the substitution of a wheel with blades for the reaction 
turbine, as shown in Fig This wheel or fan A is driven 
by the i of the through oblique circular 
apertures B in the casing C, and the wate r, after setting 
the fan in motion, passes am ards towards the exist. The 
fan’s velocity of rotation is checked by projecting piates, 





nens’ 











ipact 








equivalent to ‘ ie vanes or drag-boards of the former 
meter, but pl: hen the upper part of the case. The regu- 
lation of the : meter is effected by alterations in the size of 
these projecting slates. 
This meter, which is largely used on the Conti 
though but little known in E — has proved successful 
en carefully made. The higher position of the outlet 
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ct on the registration as long as the quantity passing 
is sath » fan at all. 

his meter » Figs. Zand 8, p. 108) like 
thel $¢ nre ng ina case, but both fan and 
c iportant points from those of Dr. Siemens 























W ing by oblique 
A, sets the fan B in motion 
C on t me ley in sucl 
of t fan are always in the 
natural passage through t 

I fan itself « ists of 
preparation ol er, 
t Cl 
bl or teeth, in sO cases, especially for t 
| et made of bra In that case 

r, where th lade joins the boss, placed at 

angle to the axis of the spindle, so as to tend to lift the fan 
at t! her velocities, and thus avoid wear of the to 
piece » same result is obtained in the india-rubber fan 





: gravity. 
ces for all sizes of meter are made of a special 
of bronze, 
1er rotary meters, having steel points, 

of brass, and is formed of two half 





e ease j 





, ed together that at their junction a projec- 

tion is left at each side. ‘The fan only approaches the case 
four points, namely, where the water comes in and goes 
out, and at the projections. The object of this peculiar 





form is to prevent the choking of the meter by sediment or 
rust, and also to prevent the current of water from con- 
tin x to turn the fan after the source of supp 3 shat 





off. This obviates the common difficulty in rot iry meters 
namely that the moving part of the meter continues to 
rotate for some revolutions after the water has ceased to 
pass. This motion is partly caused by the vis viva of the 
fan, and partly by a current of water continuing to revolve 
in the lower part of the meter case, and carrying the fan 
round with it, after flow through the meter has ceased 
In the present meter the projections in the case regulate 
the movement of the 





fan at the ¢ gr eater velocities, so that a 
unit of water moving at a high velocity is prevented from | 
causing more revolutions of the io ten 1 unit of water 
at lower velocit centrifugal foree of the water 
pr yxinces a back e rom the r0} ions, and breaks | 








up any tendency the w iter may have to continue rotating 
after the flow through the meter ceases. 

Another ir nprovement in this nein ris an a ppli ance for 
regulating the speed of the fan by a connter enrrent of 
water, so arranged that itis adinstable 
of the case. lis is of great convenience in testing, and 
also for persons making use of these meters, since an 
crror in registration, springing from long use or accident, 
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can he remedied without taking the meter to pieces 
sending it back to the manufacturer. 

The defect of this meter is that, like all rotary meters, 
it is liable to pass a certain quantity of water without 
registration. This quantity can be limited to an amount 
comparable with the minimum registration of piston meter 
but at the expense of rendering the meter too delicate for 
use in corrosive water. 

In concluding this part of the paper the author wish 
to draw attention to the great influence of Dr. Siemens’ 
invention on the introduction of rotary meters, and to the 
fact that to his original designs all the rotary meters which 
have come into use owe their principles of construction. 

Measurement of Small Flows.—In practice abroad, 
where rotary meters are mostly employed for domestic 
supply, a meter having moderate accuracy with very small 
flows is found the most advantageons. Cisterns are not 
in use, and the consumer cannot therefore conveniently 
defraud the company by allowing the water to trickle 
slowly. Asa matter of fact, it is certain that in ordinary 
use the quantity of water drawn at very slow speeds, in 
domestic supplies, is very small. Accordingly in Russia, 
Germany, Austria, Italy, and France the rotary meters 
described in this paper are used almost exclusively for 
domestic supply, and the payments for water are collected 
according to the registration of the meters. 

In England detailed experiments have always been mad 
in practice, as far as the author is aware, with quantitivs 
sufficient for trade supplies, and therefore run at consider- 
able speeds. 

If, however, meters are to be employed for domestic 

rvice, it will be necessary to register small quantities, at 
least in cases where cisterns are used, and the question 
arises how far the existing meters are capable of perform- 
ing this function. Now the experience of the Continent 
proves that there is no difficulty in registering small quan- 
tities, whether with a rotary or piston meter, provided they 
are not drawn at a very slow speed. If the speed be very 
slow, then a rotary meter at any rate becomes less reliabk 
as shown by Tables I. and II., which give several tests of 
rotary meters. Assuming that this is not the case wit 
the piston meter, we may fix a rotary and piston meter 
toge ron the main of a dwelling-house, and then see 
whether there is any marked difference between the regis- 


or 














8 



































tration of the two, indicating that a portion of the water 
has be drawn very slowl Three experiments of th 
kind are given in Tables II[I.-V. annexed, for houses of 
different classes ; and it will be seen that, while the differ- 
ence is usually small, the rotary meter shows the greater 
flow, proving that in practice no error arises from this 
cause. In these cases both meters were tested with mea- 
sured quantities, both before and after the experiments, in 
order to make sure that they were in good order. Table VI. 
gives a similar trial carried out at Edinb and here the 

rs deficiency ; but t Varia- 

n th ters are also noticeable. 

.—The ral question of the introduc- 
for domestic supply in England is a very 

Into its financial and economical aspects the 
writer does not propose to enter; but only to point out the 
great advantage of meters as a means of preventing waste, 
and the yy of increasing the efficiency, and diminishing 
the cost of the service, under whatever system that servic 
may be d. If the water companies were 
willing to gr supply by meter instead of by rate, there 
would be no difficulty in arranging existing meters to fulfil 
any conditions necessary. : 


lo provide against loss of water by 











mains, or in lies not controlled by a water meter, t 

system introduced by Mr. Deacon erpool, with h 

waste water meter, and carried out Muir of the New 

hi Wa ter Company, and other ers, will prove of 
| following 1d iplion of 

same pur; whi been applied 

exist ior meter Above the mete: 

vhicu ar mrded, and fixed tot 

placed clockwork, so constructed as 

paper. about l in. broad, horizontally 





uuttent movement, under a pencil or pen free 
transver Chis pencil or pen is connected by a cam 


and train of wheels with the registering pinion of the water 


sely. 





meter, in such a way that the movement of the pe neil t 
whole way across the strip of paper corresponds to 500 or 
1000 gallons registered by the water meter. rhe comple- 


tion of the movement of the pencil across the paper 
is marked by its sudden return to the side of the strip of 
paper whence it started, and the interval between two 
snecessive vertical marks thus made corresponds to the 
time ocenpied in the passage of the above quantity of 
water. The time is also m arked every hour independen 
by a pricker connected with the cloc acheck. Figs 
and 10 give specimens of such a diagram. ; 
In some of the recently erected workmen’s dwellings it 
has been ascertained that the total consumption of water, 
inclading washing of clothes, does not exceed 6 gallons per 
head per day ; and this it must be remembered is for the 
better class of artisans. The author has himself made 
many experiments on this point, and whilst the differences 
in consumption, in houses of the same class, are found to 
be very lars Be, it is clear that 6 gallons per head is really 





sufficient. Tables VII. and VIIL. give two cases of this kind, 
in houses of very similar character. The large fluctuations 
from day to day will be remarked, and also the fact that 


vale 


in one case the consumption per head per diem was 14 
lons, and in the other 4} gallons only. In latte 
however there was also a small rain-water cistern in use. 
Again, in houses of the middle classes, it is known that 
the qnantity of water actually used for cooking, washing, 
and all other pargeses except baths, is not more than 
19 gallons per head per day, and for baths 5 gallons per 
head will be a very ample allowancs. It will therefore be 
on the safe side to assume that the actual consumption per 
head for all purposes should not exceed 15 gallons for 
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medium-sized houses, and 10 gallons for small ; making in 
the latter case a large allowance for the increased con- 
sumption in single tenements, as compared with dwellings 
in flats. But it is known that the London water works 
supply on an average upw ards of 27 gallons per head of 
the population ; so that it appears that nearly half the 
total supply is absolutely wasted. 

If by a proper system of domestic meters this enormous 
waste could be checked and brought within proper limits, 
the advantages, both to the water companies and to the 
consumer, must obviously be great. The increased pressure 
and service, resulting from the diminished drain on the 
mains, would enable a constant supply to be maintained at 
the top of every house throughout the day; and would 
thus do away with the need of cisterns for storage, which 
are always stagnant and often polluted. To the com- 
panies, the reduction in the cost of pumping and other 
expenses would pay for the whole expenses of supplying 
and maintaining the meters, and leave a very large 
surplus. 

For instance, the report of the Committee in 1880 shows 
that the average gross income of all the London water 
works is at the rate of less than 7d. per thousand gallons, 
and that the trade supply is about one-fifth of the whole. 
Now if the water rates were raised by a charge of 1s. per 
thousand gallons of measured water, divided into average 
charges of 6d. for trade and 1s. 2d. for domestic purposes, it 
will be seen that the water companies of London would (if 
waste in the mains were limited to8 per cent.) obtain 
additional profit to the extent of 4d. per thousand gallons 
supplied. On the other hand (as shown by Table VIL) 
even the most extravagant consumer wonld for an efficient 
supply pay less than he now does, as long as his fittings 
were in good order ; and if his fittings were out of order, 
he, and not the water company, would pay for the wasted 


water.* 
APPENDIX. 


TasLe I.—Trsts or METERS FOR ACCURACY. _ 
Half-Inch Tylor Meter, No. 12,447 ; before Ficing, 








November 16, 1877. 
Head Rate, Error 
in rang tg Gallons per per Remarks. 
Feet. ee llour. Cent 
Gallons. 
136 220 7th —5.1 Outlet controlled 
by diaphragms, 
a» 585 1.2 Do. 
DIA) Os] 28 Do. 
20) 161 2.6 Do. 
220 101 6.7 
PA) 81 0 
20 62 41.9 | 
220 16 1.9 
220 Sl 7.4 
220 19 8.9 
220 259 2.4 Test after trial, 


October 15, 1879. 
| } 
or Mete r, No. 12,457 ; 
Fe bruary 20, 1877. 





Half-Inch TT) before Fixing, 





Head | (nt rs Rate, Error | 
iM Water Run Gallons per per Remarks. 
Feet. - = four. Cent. 
1st 983 1.4 
ott 2.3 
2) mii | 5S 
Py veu 2.0 
230 152 3.6 
2) Hd 1.5 
0 oD 3.8 
9-4) tT) 3.3 
220 21 2.8 
| | 
TapLe I1.—Tests or METERS FOR AccURACY. 


Test of }-in. Tylor’s Water Meter, No. 12,457. 





Before Fixing, August 30, 1877. 


Quantity of Water Rate, Gallons per Error per Cent 


used. four. 
Gallons 

29) S71 0 
220 645 0.7 
220 155 2.0 
22) 301 2.9 
290 161 13 
220 Sl 55 
220 62 3.1 
920 3l 1.2 
29) 19 0.7 
220 12 6.1 








* [We give on page 108 Figs. 9 and 10, showing diagrams taken 
from Messrs. J. Tylor and Sons’ meter under different conditions, 
these diagrams having been referred to by Mr. Tylor in the course 
of the discussion on his paper. In Fig. 9 the diagram shows 
records of the water used ut the Houses of Parliament, No, 1 
being taken during an evening debate on June 22. 18380; No. 2 
during an afternoon (Bradlaugh) debate June 23, 1880; and No. 3 
on Sunday, Jane 20,1880. In Fig. 10, Diagram No. 4 was taken 
from the heating apparatus at the House of Lords ; while Nos. 5 
and 6 were taken from the mains at Bridgewater on Sunday, De- 
cember 5, and Monday, December 6, 1880, respectively —Eb. E.] 





Test of 8-in. Tylor’s Water Meter, No. 12,406 
PN aco: Bienes he 
After Fixing, | 
June 25, 1879. 





Before Fixing, 
November 19, 1877. 

















le P _ | | Remarks. 
tate, p tate, . 
Water, Gals. ee Gallons | naee 
Used.| per | A, per = 
our Cent. Hour. Cent. 
gal. 
220 | 13899 | 3.4 eee Outlet controlled 
220 23 1.4 | by diaphragms. 
220 | 638 4.7 456 11 } 
220 301 0.3 
220 161 8.2 | 
220] 101 3.1 | 
220 81 4.4 
220 62 4.4 58 1.1 
220 46 4.6 
220 19 9.2 
220 12 9.8 


TABLE III.— Experiments carried out at the Lincoln 
Water Works, with Constant Service, showing the 
Relative Monthly Registration of a Rotary and Piston 
Water Meter. 

| 


Rotary Meter, | Piston Meter, 





Month. Gallons Gallons 
| per Dien. per Diem. 
March } 97 96 
April 102 101 
May ° 199 177 
August ee 83 77 
October 90 86 








18,188 gals. 
(7 per cent. less) 


Total for 5 months ..| 19,575 gals. 





The consumption in this experiment corresponds with 
that of an ordinary workman’s house in London, with con- 
stant supply, containing eight persons, and using on an 
average 13.07 gallons per head per diem. 


TABLE 1V.—E-vperiments with Piston and Rotary Meter, 
on a House and Tchacco Shop, containing 

















hoth ,in., 

8 Persons, of whom 3 were away from 6 a.m. to 6 p.m: 

1 Bath: 2 W.C.’'s. 

Rotary Meter. . 
Date. Average — me . 
Gallons per | Average Gallons 
Titeae per Diem. 

Dec 117 115 

‘e 182 195 
Dec. 3 152 153 
Jan. 122 118 

145 22 
Jan. 12—J: 166 150 
(Severe frost) 

Average eee ° 147 140 


(4.75 per cent. less) 


N.B.—On January 14 the pipes were frozen, and remained 
so till February 8, when the piston meter burst. The 
rotary meter recorded 240 gallons on February 9, and 100 
on February 10. 

This case represents a large class of houses used as small 
shops, with two or three lodgers besides the family. The 
average consumption is 17.75 gallons per head per diem. 


TaBLe V.—Evperiments with Rotary and Piston Meters 
on Main of a House in the Chelsea District. Number 
of Family 12 to 14 Persons ; 
constant during Day-time. 


eae Piston 
Meter, | Meter. 
Date. Gallons = Remarks. 
per Diem.) pgm. 
, . - Out of |, seelssinis is Maciaie 
Feb 17 150 pT iF ourteen persons in house. 
18 915 99 
19 945 a ee 
22 940 +» |Family left. 
23 300 290 /Cleaning. 
24 615 550 |Cleaning, family returned. 
25 535 500 |Family left. 
26 450 410 |Leaky ball-valve repaired. 
ar, 423 405 
a 28 123 405 |Family returned. 
March 1 174 470 |Twelve persons in house. 
i? 530 490 a a 
- 3 415 400 ‘ pe 
” 4 513 190 ” ” 


‘This was a house occupied by a member of Parliament, 
at 2 rent of 3501. perannum. The average consumption, 
from February 23 to April 11, has been at the rate of 22.5 
gallons per head per diem. But previous to repair of 
fittings on February 26, the average consumption was at 
the rate of 31.3 gallons per head, r 


TABLE VI.—Evperiments with Piston and Rotary Meters 
carried out by Mr. Coyne, Engineer of the Edinburgh 
Water Works, for his own Information. Meters were 
placed on a Public Service and close together; Con- 
stant Service. 




















of be 5st Piston Meters. 
-& a} 
© | Duration of = eee —— 
SE ‘Lrial, | ama “is 
—- . | No. oO. 2. 
5m poalions | Gallous | Gallons 
PA 6 * | Registered. | Registered. 
ee —— Ss 
1 {April 23, 1879, 
to February | 
14, 1880 «.. 297, 150,050 not fixed 164,600 
2 February 15, 
1880, to June 
3, 1880 ---| 109 46,200 not fixed | 50,900 
3 June 3, 1889, | 
to August 16, | 
1880 ool 494 47,700 54,000 52,650 
4 October 27 | 
18380, to Feb- | 
ruary 19,1581) 116 34,160 36,000 38,800 
Total Apri] 23, 1879, 
to February 
19, 1881 596 =. 278,110 306,950 





TaBLe VII —Quantity of Water Registered by a i-in. 
Rotary Meter, in a House containing 5 People, all 
Washing done at Home; 1 Bath; 1W.C. Intermittent 
Supply. 





Per Meter, Gallons per 





Date. ‘Gallons Consumed. Head Daily. 
Saturday, November 20 210 42 
Sunday, ~ 2 60 12 
Monday, os 22 90 18 
‘Tuesday, os 23 50 it) 
Wednesday, ,, 24 40 8 
Thursday, i 25 50 10 

| Friday, ei 26 60 2 
Saturday, ms 27 80 16 
Sunday, a 28 60 12 
Monday, os 2y 50 10 
Tuesday, ‘ ot 60 12 
Wednesday, Dec. 1 50 10 
Thursday, = 2 40 8 
Friday, me 3 310 62 
Saturday, ae 4 90 18 
Sunday, ‘“ 5) 50 10 
Monday, A 6 90 18 
Tuesday, Ne 7 60 12 
Wednesday, ,, 8 250 50 
Thursday, ne i) 30 6 
Friday, * 10 60 12 


N B.-3010 gallons consumed in six weeks, ending 
December 10. Daily average 70} gallons, or 14} gallons 
per head. Rent of house 40l. per annum ; water rate 4ls. 
Water used by meter in six months was 13,080 gallons, 
which at 1s. 2d. per thousand is equal to 30s. per annum., 


TaBLe VIII.—Quantity of Water Registered by a }-in. 
Rotary Meter fixed on a House in the Lambeth Dis- 
trict, containing 7 Rooms: 1 W.C., Garden 120 ft. by 
16 ft. All Washing done at Home, Number of Family, 
6. Contents of Cistern, 7.7 cub. ft., or about 50 
Gallons. Meter gave 50 Gallons when Tested at Com- 








2 Baths; 4 W.C.’s. Supply | 
| 





mencement of Trial. 


Tiss. Gallons per Gallous per Head 





Day. per Day. 

November 2) 30 | 5.0 
pe 21 30 5.0 
ss 22 20 | 33 
e 23 30 | 5.0 
me 24 Ps 20 33 
“ 25 oe 30 | 5.0 
» 2 55 9.1 
ve 27 5 | 0.8 
oe 28 40 6.6 

a 29 10 1.66 
a 30 20 33 
December 1 20 33 
za 2 25 41 
3 30 | 4.1 
4 5 0.8 
5 20 | 3.3 
6 50 } 83 
7 45 7.4 
8 45 7.5 
9 50 8.3 
10 40 } 6.6 


| | 

‘otal water in 124 days, 3180 gallons. Average per 
diem, 25.56 gallons. Average per head per diem, 4.75 
gallons. 

Meter, when tested at different intervals during trial, 
showed 48 gallons for contents of cistern. The supply 
being intermittent and the meter placed near the cistern, 
this error is probably due to air in the pipes, as the meter 
was exactly correct when tested at the manufacturers. 

The cistern was allowed to fill with the ball valve closing 
gradually (in the usual way) in these intermediate tests. 

In reference to the small consumption in this house it 
appears that a rain-water cistern containing 50 gallons is 
in use, the water from which is used, when obtainable, for 
any purposes except for drinking and for cooking. 
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BROWN’S TRAMWAY LOCOMOTIVE. 


CONSTRUCTED AT THE SWISS LOCOMOTIVE WORKS, WINTERTHUR; MR. CHARLES BROWN, 
MANAGING DIRECTOR, 
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We had occasion to illustrate and describe about two | 
years ago* the now well-known tramway locomotive | 
designed by Mr. Charles Brown, of the Swiss Locomo- | 
tive and Engine Works, Winterthur; since that period, | 
however, this type of engine has gone through many | 
modifications, and in our present number we give in our | 
two-page engraving and on the present page illustrations | 
of one of the most recent forms as made by the Swiss 
Engine Works at Winterthur and by Messrs. R. and W. | 





These engines having generally to run on grooved 
tram rails, and these rails generally being (in addition to 
the grooves) bodily lower than the general level of the 
road, it is evident that mud and dirt must there accumu- 
late, so that in addition to the great wear which inevitably 
takes place in engines which have to work on lines with 
frequent curves, and these with very small radii, we have 
to add the destruction caused by the mud and dirt car- 
ried by the wheels into the mechanism, and further by 


Hawthorn’s, of Newcastle-on-Tyne, the latter firm being | the defective state of lubrication in consequence of the 
the makers of Mr. Brown’s engines in this country. It | lubricants being washed out by water and thin mud or 
will be seen on inspecting our engravings that the general | dried up by dust. Taking these things into considera- 
features of the original design have been preserved, ex- | tion it can easily be imagined that the amount of wear and 
perience having shown that they are well adapted to the | tear must be enormous, in some cases it being almost 
end in view, but here the resemblance ends, the details | impossible to work the line, one-half the engines being 
having been almost entirely remodelled. These improved always laid up for repairs. Boxing up the mechanism 
details are the result of some four years’ experience gained | palliates the evil in some degree, but introduces others at 
in the working of a large number of engines in actual | the same time, and not the least of which is the rendering 


service in nearly all parts of the world, and it is to them | the mechanism inaccessible ; further, the doors, &¢., work 
loose and soon cause a most intolerable clatter. 

The organs which suffer the most in tramway locomo- 
tives are the axles, axle boxes, and hornblock guides, the 
connecting and coupling rod bearings, crosshead guides, 
eccentrics, &e. To get over these difficulties it will be 
observed that in the new design of Mr. Brown now illus- 
trated the axle boxes embrace the axles entirely for their 
whole length and are so closed at the sides and on the 
ends that dust and mud cannot enter (see Fig.3). Further, 


that we now call attention. 

Many constructors have started building tramway 
locomotives on the supposition that all that was neces- 
sary was to adopt the ordinary locomotive type on a 
reduced scale and box it up, but the conditions to be ful- 
filled on tramways are, so entirely different to those met 
with on ordinary railways that itis scarcely necessary 
to state that these attempts were failures. 








* See ENGINEERING, vol. xxix., p. 46, 


these axle boxes, instead of working in the ordinary horn- 





block guides, are furnished with globe ends lodged in suit- 
able bearings formed in two frames which areindependent 
of the general engine framing ; these independent frames 
are anchored to the general framing by four radius bars, 
two of which form the longitudinal and two the trans- 
verse connexion, so that the gencral engine framing is 
free to follow the vertical play of the carrying springs, 
but in all other directions is constrained to follow the 
independent frames and wheels. The radius bars just 
referred to will be seen in Figs. 2,3, and 5. By this 
arrangement all sliding motions between guides are 
replaced by angular motions round pivots, and this 
motion is of course not only much less in amount than 
the direct sliding motion would be, but as care is taken 
to make all the pivots dust and dirt proof, the friction and 
wear and tear are enormously reduced. A further advan- 
tage of this plan of independent frames is that it affords an 
opportunity of increasing the spring base indefinitely 
so that with a very restricted wheel base, which 
would require very stiff springs, by lengthening the 
frames beyond what is necessary for carrying the axle 
boxes, as shown in plan on the engravings, the spring 
base is increased to 2.350 metres (= 7 ft. 84 in.), the 
wheel base being only 1.450 metres (= 4 ft. 9 in.), and 
laterally the springs are 1.450 metres (= 4 ft. 9 in.) from 
centre to centre, instead of about 1.200 metres (= 3 ft. 
11} in.), which it would be if the spring pillars were made 
to rest direct on the axle boxes as in the usual manner. 
This arrangement in the case of engines with such a 
small wheel base (as is necessarily the case with tram- 
way locomotives) and relatively high centre of gravity, 
makes them ride much more easily, and of course reduces 
the wear and tear of engine and line. The manner in 
which the springs are arranged so as to bring the bearings 
on to these points will be clear on inspection of our 
illustrations. 

The brakes are made to embrace extra brake wheels 
fastened on to the inner side of the driving wheels 
(similar to the plan of Mr. Larson, as exhibited at Paris 
in 1878). The brake blocks being hung from the inde- 
pendent frames the action of the springs is not suspended 
whilst the brakes are in action; it is evident that by the 
above arrangement the strain on the brake gear, axles, 
and axle boxes, is much reduced, and this is a matter 
of considerable importance in the case of tramway loco- 
motives where the brakes are so frequently applied. 

It will be observed that the connecting rod which 
connects each vibrating beam with the wheels, does not 
work direct on to the crank-pin as usual, but is connected 
to a prolongation of the coupling rod; in this way the 
whole movement is in a vertical plane passing through 
the cylinder axis; further, the wear of the crank-pins is 
symmetrical, so that the centres always remain correct, 
which is not the case as generally arranged when the 
connecting and coupling rods are disposed side by side. 
The crank-pin bearings and all the connecting rod bear- 
ings are of exactly the same size, and are composed of 
simple bushes rolled into the eyes by means of a Dudgeon 
tube expander, and working on steel pins as hard as can 
be procured. The same remark applies to all the articu- 
lations of the valve gear, which are all interchangeable 
and are also rolled in with a Dudgeon’s expander. 

Further to get rid of all sliding motions it will be 
seen on inspection of the engravings that the piston rod 
crosshead guides are omitted; this may seem at first 
very hazardous, but when the great length of the con- 
necting rod is taken into consideration, together with the 
fact that its outer end only moves through an are with 
a small versed zine, it will be seen that the thrust 
produced by the very slight angular motion is so 
small that it may be entirely neglected; in all cases 
the thrust which has to be taken up by the stuffing- 
box is much less than in the case of the oscillating 
engine; to make sure the piston rod is prolonged 
through both covers. 

All the lubricators are furnished with filters, as expe- 
rience has shown that simply furnishing them with covers 
is by no means entirely sufficient to prevent the entry 
of gritty matter, as the machine gets so incrusted in 
dirt that every time an oil-cup is opened a certain 
quantity of this dirt finds its way m. 

In this new type of tramway locomotive now illus- 
trated all loose doors, covers, &c., are avoided, as they 
all work loose and cause a clatter; everywhere, as far 
as possible, the connexions are made by rivetting. We 
hope ina future number to beable to publish engravings 
of some of the chief details of Mr. Brown’s engine, these 
details being very ingeniously worked out. 








PORTABLE ELECTRIC LIGHT PLANT. 

WE illustrate on page 112 a very complete arrangement 
of portable electric light plant, designed especially for 
railway purposes by the Anglo-American Brush Electric 
Light Company. As will be seen from the drawings, 
the arrangement consists of an iron built van 18 ft. long, 
8 ft. wide, and 6ft. 8in. high, adapted for travelling on 
railways. This vehicle is divided into two parts, in one 
of which is the water tank (below the floor level), the 
boiler, and coal bunker, and in the other is the engine, 
dynamo-machine, and electric lamps, when the latter are 
notin use. Upon the top of the van are packed a geries of 
tubes that can be fitted up as tripods to support thé lamps 
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when they are in use. The electric generator is a Brush 
machine capable of feeding four 3000 candle lamps, and 
is driven by a three-cylinder Brotherhood engine. The 
position of engine and generator is shown in Figs. 1 
and 2, where it will be seen that the bedplate on which 
they stand is bolted to the floor of the car, Steam is 
supplied from a Cochrane boiler 6 ft. 9 in. high and 
3 ft. 3 in. in diameter, with 80 ft. of heating surface; the 
general arrangement of fit\ings is shown in the drawings. 
Access to the van is given by three doors, one on each 
side leading to the compartment containing the boiler, 
and one near the end giving entrance to the lamp-room; 
a coal shoot is also provided on each side of the bunker. 
The car is lighted by windows securely protected by iron 
bars to prevent breakage when the tripod rods are being 
unshipped, and there is a glass door in the partition 
between the boiler-room and lamp-room, so that the 
attendant can watch the working of the engine and 
machines. At night the car is lighted by oil lamps. 
rhe tripods are shown in detail and general view by 
Figs. 5 to 9 and 14. They are composed of light steel 
tubes 1} in. in diameter and of 16 B.W.G.; they are 
jointed at the top to the crosshead carrying the sus- 
pension arm, which is furnished with a brass sheave round 
which the rope passes that carries the lamp. The detai 
of joints are shown in Figs. 8 and 9, from which it 
will be seen that the end of each section is furnished 
with a malleable cast-iron flange shrunk on. In the end 
of the upper tube an iron plug is driven, projecting below 
the flange as shown ; a keyway is made in the plug, and 
corresponding slots are formed in the flange of the lower 
tube, so that when the plug is inserted in the socket the 
two lengths can be held together with a steel cotter, which 
is hung by achain from the lower tube, On the bottom 
of the lower tube a cast-iron shoe is shrunk of the form 
indicated, and with the surface fluted to take better 
hold on the ground. Each tripod can be divided up into 
five parts, and the detached lengths are packed upon the 
roof of the van in ingeniously arranged The 
tubes are gripped at the centre by hard wood clamps 
} i 


it 


racks. 


aced between wrought-iron plates, which turn on 
a stud in the middle of the roof, and connected 
together by rivets passing through the wood, and by a 
slotted wrought-iron block at the outerends. A clamp- 
ing screw with the handle turning a stud between the 
lower angle irons, enables the upper clamps to be instan- 
taneously locked or unlocked. The crossheads of the 
tripods are also supported by plate brackets at the 
ends of the roof, and are held down by wrought-iron 
levers. : 

The lamps when not in use are hung on hooks formed 
at the ends of leaf springs, fastened by brackets ~-to the 
end and side of the lamp-room (Fig. 1), and the bottom 
of the lamp is steadied by two india-rubber springs with 
eyes at each end that slip over a bracket on the floor 
and the projections on the base of the lamp; by this 
arrangement the lamps are held quite steady and no jar 
or vibration is transmitted to them when the car is 
travelling, so that no inconvenience arises from the 
spilling of the glycerine or derangement of the adjusting 
springs; the lamp can be trimmed during the journey 
so as to be ready when arriving at the place where it is 
to be used. The conductors are suspended from the 
sides of the car; about 750 ft. are provided in lengths 
of 100 ft. and 50 ft., the ends being fitted with automatic 
couplings of an extremely ingenious arrangement, and 
illustrated in Figs. 10 to 13. These couplings enable an 
electrical communication to be made at once between the 
lengths of conductor and the lamp and generator. The 
positive coupling has a small pair of trunnions formed 
on the outside, and carries a plunger which is pressed 
forward by a spiral spring inside. The negative coupling 
has a pair of hooks and a recess in the body to receive the 
end of the positive plunger to couple the two together. 
In making the connexion the positive end is held ata 
slight angle, and the plunger is pressed against the nega- 
tive end until the trunnions clear the hooks; when re- 
leased the spiral spring forces the plunger forward and 
presses the trunnions against the hooks, The terminals on 
the lamp-boards are made to receive these couplings, and 
similar insulated terminals are provided at opposite ends 
of the van. By having terminals at both ends of the 
van the conductors can be led from either end as con- 
venient; and a switch enables all the lamps to be worked 
from one end, or some from one end and some from the 
other. The conductors are provided in different lengths 
for preventing too great slack when the lamps are placed 
at irregular distances apart. 

The plant which we have describel is used as [¢ 
Steam is got up in the boiler en rowte, so that all may be 
in readiness on arriving at the scene of operations. When 
the van is in place, two men mount on the roof by the 
ladder at the end, and release the tripod rods; these 
latter, as they are handed down, are jointed together, 
and the suspension rope for the lamp passed over the 
sheave. The tripod is then raised into place and a lamp 
is brought from the lamp-room, and placed on the hook 
of the cord, but before being raised, the conductors are 
coupled together and attached at one end to a terminal 
in the van, and at the other to the lamp-board ; the cord 
is then pulled up till the stirrup iron of the lamp-board 
jams in the ring below the suspension arm, and is then 
made fast toa cleat in the back leg. The other tripods 


are 


yllows: 








and lamps are fixed and the electric generator started. 
When the lights are no longer required the reverse pro- 
cess is gone through, and everything is returned to its 
proper place. 


CLERK'S GAS ENGINE. 


present tims, when attention is being 


Jusr at the 
prominently directed to the action of gas engines, the 
annexed indicator diagram recently taken from one of 
Clerk’s gas engines, made by Messrs. Thomson, Sterne, and 
Co.,possesses a special interest. The engine from which the 
diagram was taken was a Gin. motor cylinder, and is 
rated by the makers as a 6-horse. The diagram shows 
it to have been indicating 9.15 horse power at the time 
of the trial, while the effective power given out on the 
brake was 6.56 horse power. The consumption of gas was 
at the rate of 21.8 eubic feet per io licated horse power, 
or 30.2 cubic feet per brake borse power per hour. We 
gave on page 353 of our last volume an engraving and 
some general particulars of the Clerk engine, and 
shall shortly describe it more fully: for the present 


we 


te ee 


1 ° 
} gine 


therefore we will only remark that the Clerk en 
so arranged that an expk be nu 
revolution instead of at every alternate revolation, as in 
the Otto engine, while the inlet and exhaust ports sre 
situated at opposite ends of the cylinder, and advantage 
is taken of this to, as it were, sweep out the cylinder by 
a body of pure air, which precedes the later and explosive 
portion of each charge, and which drives before it the 
products of combustion left in the cylinder by the pre- 
ceding ignition. The power of exploding every revolu- 
tion is an undoubted advantage when very regular driving 
is required, and the Clerk engine now at the Smoke 
Abatement Exhibition is doing excellent work driving 
dynamo-machines for electric lighting purposes. It will 
be noticed from the diagram thata very rapid ignition is 
obtained, and in fact Mr. Clerk endeavours to make this 
ignition as rapid as possible. 
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PENSIONS OF CIVIL ENGINEERS IN THE 
INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EDITOR OF ENGINEERING. 

Srr,— You have for so long been our able and faithful 
ally in our efforts to get from the Indian Government 
among other jus* dues, suitable pension rules, that I ven- 
ture with confidence to ask you to give publicity to the 
following remarks illustrating in what degree our pensions 
are likely to be improved (in Government interest), if the 
recommendation of the “ elderly gentlemen,”’ on large pay 
and with good pensions in near prospect, are followed. 
These recommendations I need not say have come upon us 
as a thunderclap, for we had reason to hope, if not to 
believe, that the Government of India were about to make 


concessions to our service somewhat, if not exactly, on | , - A ‘ 
error in Mr. Hawksley’s paper in your number for Sep- 


the lines of the ‘‘ carefal and elaborate minute” noticed in 
your issne of 21st of October last, of Sir A. Clarke, R.E., 
who laid stress among other things on the “‘ utter unsuita- 
bility of existing pension rules,’’ and who proposed their 
assimilation to those of the Indian Covenanted (as it is 
invidiously called, for we too came out under covenant) 
Civil Service. 

The effect of the new proposals is given below. N.B.— 


The value of asovereign is taken as 12 rs., for facility of | 


comparison, the pensions of some services being paid in 
sterling and of others in rupees. 

1, After five years a covenanted civilian if invalided can 
get 150/. a year. A civil engineer only five months’ gra- 
tuity, which might amount to 2750 rs., or 2301. 

2. After seven and ten years respectively a chaplain can 
get 1271. 15s. and 1731. 17s. 6d. a year. A C.E. only seven 
or ten months’ gratuity, amounting probably to 4500 rs. or 
8000 rs. (about 380/. or 6671) respectively ; but no anoual 
pension. 

3. After fifieen years a C.E. cannot under the new 
scheme get more than 1500 rs. (125/.) a year as compared 
with 2000 rs. or 3000 rs. under existing rules, on the ‘‘ un- 
suitability’ of which Sir A. Clarke, R.E., remarks. 

4. After seventeen years a chaplain can get 3651. a year. 
A C.E. only 1251. 


5. After twenty years a C.E. can under the new rules | 
get only 2500 rs. as compared with 2000 rs. to 3000 rs. under | 


he present rules, so that officers who might have qualified 
t 


»=( ) or p= 025 v2 s a 
20 


for the higher pension under the present rales would be 
at a disadvantage under these proposed. 

6. After twenty-one years a covenanted civilian can get 
annually 1000 (ie., 4001. from Government plus 6°V/. 
from the fand to which Government allows him to sub- 
scribe, which Government manages for. him, and which 
entitles his widow and his children to pensions, respectively, 
of 3001. and 10001. a year each), as compared with which a 
C.E. can get only 250) rs. or 2U8/. 63. 81. ayear. N.B.— 
A C.E. has not the privilege of subscribing to a pension 
fand similar to that of the covenanted civilians. 

7. After twenty-five years a C.E. can under the proposed 
rules get 4000 rs a year, as compared with 4000 rs. to 
5000 rs. under the present rules. 

8. After thirty years—this is the period after which wa 
are to have a tremendous addition to our pensions concede 
to us—a C.E. can get 600) rs. a year, as compired with 
5000 rs. under the present rules. A more than liberal, 
this is a stupendous, concession after the frijles to be withi- 
held at the periods of fifteen, twenty, and twenty-five years 
service. 

In plain English we are 
become senile in the service, 


all to be tempted to die or 
for an engineer on qualifying 
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after twenty-five 


for a pension of 4000 rs., or : 
5A) 


years, is tempted to put in five years more by a bait of 
per cent. addition to his retiring allowance. By the expira- 
tion of that time, if he should have swallowed the bait and 
have lived, he will, counting necessary leave, have reached 
the age of fifty-five, at which according to the rules of the 
service a man is no longer fit to serve. And if officers are 
so tempted, what becomes of the acceleration of promotion 
that is hoped for under new and improved (°) pension 
rules. 

It is generally expected, or I may say it is settled, that 
our rules as regards retirement and promotion are soon to 
undergo a change; in order that this change may prove 
really and adequately for the better it behoves all in the 
service to agitate reasonably, but resolutely, for real and 
substantial improvements ; and, I think I may add, it also 
behoves the whole body of engineers in England (we know 
we have their goodwill, and that through the Institu‘ion 
we have had their help) to join inthe agitation ; and we 
must agitate not only for improved pension rules, but also 
to ‘‘be treated” . . ‘in every other way like the 
other covenanted civil servants of Government,’’ as you 
have put it in the leader of your issue of the 2nd instant. 

I fear I have trespassed excessively on your space, but 
trust that the importance of the subject not only to us, 
but ina great measure to the whole engineering profession, 
will stand as a sufficient excuse. 

1 am, Sir, yours obediently, 
A COVENANTED CIVIL ENGINEER. 

December 27, 1881. 


ON THE PRESSURE OF WIND UPON A 
FIXED PLANE SURFACE. 
To THe Epriror or ENGINEERING. 
Str,—Allow me to draw your attention to a seeming 


tember 16, 1881, page 298, where a formula is given for the 
pressure p upon a fixed plane surface of an impinging 


' column of air, moving at a velocity V expressed in feet per 


second. 
7 . . vy? . 
The formula is given thus: p (5): and a table is 
20 
given below, where for a case in which v—100, p=25 


00x 100 .. 
. 100 — 500, 


. v? 
According to the formula —, p= 
20 


2 20 

Evidently the formula is misprinted and should real 
near approximation to 
Molesworth’s p= .002288 v?, and Vince's rale p=002 v?. 

The whole ‘lable given is evidently calculated from 7 
0025 v?, and not only the example I have quoted above. 

In apologising for troubling you, I may quote from the 
paper that *‘ the acqnisition of accurate data is of great and 
increasing importance.’ 

Yours obediently, 
W. H. Gates. 

Whitwick, Leicester, January 25, 1882. 


PATENT LAWS. 
To THE EpiTor OF ENGINEERING. 
Srr,—As the subject of the amendment of the Patent 
Laws is likely to come before Parliament during the next 
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session, I should like to direct attention toa simple means 
of effecting the object that the majority of writers on the 
subject appear to have in view, that is, the reduction of the 
cost. It will be clear to any one that a “‘ patent,”’ that is, 
the document constituting what is commonly called the 
‘* patent,” is nothing more than the certificate of the 
registration of the invention described in the patent, and 
that such certificate of registration confers certain rights 
of monopoly under the Patent Laws. This view was clearly 
put by Sir James Stephen at the meeting of the Society of 
Arts. , ’ P 

Now, a patent being merely a certificate of registration, 
why adopt such a roundabout mode of arriving at such a 
simple end? ‘The only persons who derive any benefit from 
the present complicated system are the patent agents and 
the officials who are necessarily employed to do the work. 
I propose that an inventor should take to the Patent Office 
the specification of his invention with the necessary plans, 
all in duplicate ; the clerk in the office would mark on both 
copies the day and hour of the reception in the office of the 
specification ; and having ascertained by examination that 
the two were in all respects similar, would affix the stamps, 
mark the specifications with the register number, file one 
in the office, and return the other to the inventor or his 
agent. Such registered invention would have the same 
protection as is now given under a patent ; it would continue 
in force until the 3lst of December following, and I main- 
tain that no further forms or ceremonies are required. 

The provisional protection at present granted is seldom 
of any real use, as nothing can be included in a patent 
that was not included in the original specification ; and the 
cuses in which the provisional protection might be of some 
use are so extremely rare that they are not worthy of 
notice when they stand in the way of a reform that would 
be of great benefit to inventors generally. 

As to fees, I would charge a fee of 6l. a year, allowing a 
reduction for any broken periol of the first year. The 
certificate of registration should be renewable for (say) 
21 years on payment of the fee of 61, on the Ist of January 
in each year, and should lapse altogether if the fee is not 
paid by that day, or within (say) seven days after. Under 
this plan a certificate of registration equivalent to a patent 
would be obtainable for a first payment of 61. (reducible as 
above mentioned), plus the agent’s charges, which under 
the present law are, in ordinary cases, about 8/. 

It would be a great advantage to the public that an 
annual charge should be made for a patent, and that the 
patent should expire if such charge is not paid ; as such a 
plan would clear the patent list of useless encumbrances, 
which, however, often seriously hamper a 4ond fide inven- 
tion 

I do not trouble you with any remarks as to the Society 
of Arts’ Bill, as it is admitted that that Bill is not suited 
to the requirements of the public; but having administered 
a Patent Act for some years, and having read the greater 
portion of what has been published on this subject, and 
having satisfied myself from a careful consideration of the 
views advanced by others, that their real demands, when 
analysed, amount only to these two points—first, reduce 
the fees ; second, increase the term of protection—I addr2ss 
this letter to you. 

1! am, Sir, your obedient servant, 
H. B. T. Srranaways. 

8, Pamp-court, Temple, E.C., January 27, 1582. 


THE PATENT MUSEUM. 
To THe EpITroR or ENGINEERING. 

Srtr,—lIt is to be hoped that the approaching alteration 
in the Patent Laws will be the means of improving the 
Patent Museum ; such are the arrangements there that I 
defy any man to study or make a search in the library of 
that building without losing his temper. Surrounded as 
he is by specifications and books arranged in the most con- 
fused manner—evidently through want of space; add to 
this the effect of a dynamo machine, in a building immedi- 
ately behind, going at about 800 revolutions a minute, the 
horridly monotonous humming of which so distracts him 
that he at last instinctively feels he is actually forming 
part of the electric cireuit, and if he remained long he 
would undoubtedly be rendered incandescent—with rage; 
fortunately, however, he would be in comparative vacuo, 
as ventilation seems to be quite ignored in that building 
As a museum it is a standing disgrace to the nation and an 
insult to the minds that have filled it. 

FE. L. V. 


1, Francis-street, Torrington-square, Jan. 30, 1882. 











NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Tbe pig-iron warrant market 
opened firm last Thursday, but on free selling gave way 
somewhat towards the close, the final quotations being 3d. 
per ton under those at the close on Wednesday. Business 
was done in the morning at from 5ls. 1d. to 51s. 3d. and 
again to eash, and from 5ls. 4d. to 51s. 6d. and 
Sls. 3$d. one month, closing sellers at 50s. 1}d. cash 
and 51s. 45d. one month, and buyers 4d. per ton less. In 
the afternoon prices fell from 51s. 1d. to 51s. 10d. cash, 
and from 51s. 3d. down to 5ls. 1d. one month, the close 
being buyer t 50s. 10)d. cash and 51s. 14d. one month, 
and sellers near. The warrant market was dull on Friday 
morning, and prices at one time were 3d. per ton easier, 
but that decline was recovered in the afternoon, and the 
quotations at the close were the same as on the previous 
day. Onthe week the decline was 2}d. per ton. There 
were transactions in the morning at from 50s. 91. to 
50s. 7d. and from 50s. 1ldd. to Sls. 101d. one 
month ; and the close was sellers at 50s. 9d. cash and 5ls. 
one month, and buyers “near. The quotations in the 
afternoon ranged from 50s. 9d. to 50s. 1ld. eash and from 


ols. 





7d. cash, 


Sls. to 51s. 2d. one month, the market closing with sellers 








at 50s. 11d. cash and 51s. 2d. one month, and buyers 4d. 
per ton less. Monday’s market was depressed in con- 
sequence of the inereased stringency of money and the 
reports received from New York during the morning as to the 
less satisfactory prospects of the iron trade in the United 
States. Large speculative sales of warrants were made. 
In the course of the forenoon business was done at from 
503. 10/d. down to 50s. 6$d. one month, also at 50s. 8d. 
down to 50s. 4d. cash; and the close was sellers at 50s. 4d. 
cash and 50s. 7d. one month, and buyers offering 1d. per 
ton under. There were considerable transactions in the 
afternoon at from 50s. to 50s. 2d. cash and at 50s. 4d. and 
503. 44d. one month; and at the close of the market 
there were sellers at 50s. 44d. one month and 50s. 14d. 
cash, and buyers offering 3d. per ton lower. Tuesday’s 
market was characterised by a continuance of the depres- 
sion daring the forenoon, there being heavy selling at 
gradually declining prices; the closing quotations, how- 
ever, were better than the worst points touched. The 
decline which prices suffered was to the extent of 6id. per 
ton, making a fall of 1s. 4d. per ton on the twodays. Busi- 
ness was done in the course of the forenoon at from 49s 8d 
down to 493. 4)d. cash, also at 50s. down to 49s. 8d. one 
month, the market closing with buyers at 49s. 5d. cash and 
49s. 8d. one month, and sellers asking jd. per ton more 
Some transactions took place in the afternoon at 49s. 4}d. 
up to 493. 7}d. cash, also at 49s. 81. up to 49s. 11d. one 
month, and the close was sellers at 40s. 7d. cash and 
193. 10}d. one month, and buyers very near. The market 
steady i i 


was very y this morning, and business was 
done at 493. 7id. to 493. 5$d. and 49s. 7d. cash, also 
193. 10d., 493. 9d., and 493. 10}d. one month, the close 


being buyers at 40s. 7d. cash, and 49s. 10d. one month; 
and sellers wanting jd. per ton more. Basiness was done 
in the afternoon at from 493. 7}d. to 49s. 9d. cash, and 
from 49s. 10}d. to 503. one month ; and at the close there 
were buyers at the higher prices, and sellers wanting 4d. 
to ld. per ton more. It is doubtless the case that the 
depression now being experienced in the Glasgow pig iron 
market is in part due to the commercial panic in France, 
and the political complications throughout Europe,as well as 
to the less satisfactory condition of the demand in America. 
The demand from the Continent is still on a very limited 
seale. Then, again, thereis the fact that the shipments of 
pig iron from the beginning of the year had been very disap- 
pointing, and the consequence is that there has been a good 
deal of realising done by holders. On the whole, however, 
the market is in a healthy state, and on a comparatively 
sound basis. In many of the foundries there are still very 
good prospects, but a strike amongst the men in a number 
of works where light castings are made has had the effect of 
interfering to some extent with the progress of work. In 
addition to the activity which has for some time prevailed 
in most of the branches of the iron trade, it is expected that 
the large pipe foundries will soon be well occupied with 
orders. This, it is well known, has been the weak point in 
the pesition all along, and should those foundries become 
busy, as there is every prospect just now, it may be 
expected that iron will keep steady in price, if not interfered 
with by some unseen influences. The stock of pigiron in the 
public warrant stores goes on increasing, and the time for 
continuing the arrangement as to the limitation of the 
number of blast furnaces in actual operation has now expired 
to the extent of two-thirds ; indeed the addition to the stock 
in the warrant stores has of late been at the rate of about 
1000 tons per week on the average. Yesterday Messrs. 
Connal and Co. had in their stores 631,090 tons of pig iron. 
Last week’s shipments amounted to 8041 tons as compared 
with 8906 tons in the corresponding week of last year, and 
amongst the shipments reported the despatches were 
chiefly to the United States, South America, Australia, 
&e.; France, Italy, Holland, and Spain and Portugal. 
The number of furnaces in blast is still 105, as compared 
with 122 at this time last year. 

Wages Dispute on the Clyde.—A dispute, which threatens 
to assume serious proportions, is at present in progress 
between the platers engaged in the iron shipbuilding trade 
in the, various yards in the Govan district, and their 
helpers. It appears that up till the present time the 
helpers have been paid at the rate of 5$d. and 6d. per hour, 
and that they have become dissatisfied with this, and 
demand to be put upon piecework, or be paid at the rate 
of 6d. and 7d. per hour. They are also, it appears, 
making a demand from the platers, who take their work 
by contract, to sub-let, or sub-contract the work in their 
department from them, alleging that this practice obtains 
in the Sunderland district. hese demands the platers 
refuse, alleging that by complying with them the helpers 
would be put in the position of masters on the job, without 
bearing any of the responsibilities in connexion with it. 
Last week a crisis was reached, and a good deal of fer- 
mentation on the matter exists in all the yards. Mean- 
time the helpers in the yard of Messrs. Dobie and Co. are 
out on strike, with the result that the platers in the same 
yard are also thrown iile. A few men are also out from 
the yard of Messrs. John Elder and Co. 


Forth Telegraph Cables.—Operations in connexion with 
the laying of the new cable across the Forth from Granton 
t» Aberdour were commenced yesterday on the south 
shore, near Royston. A number of men from the steamer 
Morna were busy at work during the day excavating a 
trench in line of the shore end of the old cable, and at dusk 
last night they succeeded in laying it bare along the beach 
from seaward to the roadway. At high water to-day, with 
favourable weather, the operation of splicing the shore end 
was to be effected, when the paying out of the new cable 
from the Morna would be proceeded with in the direction 
of Aberdour. By following this course with the new cable 
the danger of injury to it by the anchors of vessels riding 
in Burntisland roadstead, which damaged the old cable, 
will be prevented. 

The Russian Ironclad, Peter the Great.—This great 





vessel, which went down the river from Messrs. Elder's 
yard some days ago, had a preliminary run in the Firth 
yesterday, when she attained a speed of 12} knots per hour 
under easy steam. Her engines worked very smoothly. 
On an early day they will be thoroughly tested. Since 
writing the foregoing I have learned that she has attained 
a speed of 15 knots to-day. 








FOREIGN AND COLONIAL NOTES. 


Testing Steel Rails.—Mr. C. P. Sandberg, an American 
engineer, has published an article in regard to the mann- 
facture of steel rails, especially as regards the tests to be 
applied during their manufacture. While ugreeing with 
Dr. Dudley on many points, the writer thinks that he has 
partly lost sight of the necessity of simple practical tests 
which can be quickly applied during the manufacture of 
the rails, and which, while not replacing the chemical tests, 
work together with them, and allow a shorter method of 
arriving at the same end. The Eggertz’s colour test, as 
lately perfected, he considers sufficiently accurate to deter- 
mine the carbon. In his own practice he uses this in con- 
nexion with a heavy drop test. His experience allows 
wider variation in the amounts of some of the so-called 
impurities, as silicon and phosphorus, than are called for 
by Dr. Dudley’s figures. He also differs with him as to 
the advisability of using the softest steel rails which can be 
obtained. He doubts whether a piece of track laid with 
soft rails made by Dr. Dadley’s formula on one side woul: 
show a better result than the ordinary rails laid on the 
other side, but inspected and tested after his own methods. 
In quoting opinions as to the average life of steel rails as 
compared with iron good authorities range all the way 
from three to nine times the wear. His own experience 
leads him to consider six as the usual ratio. In a couple 
of cuts he shows the wear upon a steel rail which had been 
upon a German line for eight years. The curious point to 
be illustrated was the wear by the splices, which had worn 
into the rail web fully ~,;ths on one side, and showing that 
it is necessary to allow a thickness of web greater than 
that demanded by the strength of the rail alone. It is 
doubtful, however, if in American practice, with joints 
well kept up and especially with the angle fishplate, there 
would be nearly as much wear. 

Petroleum in New Zealand.—At the last dates from 
Zealand, an oil bore of the Southern Cross Company had 
reached a depth of 120ft. The bottom was emitting a very 
forcible stream of gas, which was causing the earth to 
close in the space cleared by the drilling tools, and actually 
raising them with the earth up the tube. Further pro- 
gress will have to be slow to be safe. Oil is raised with 
the mullock by the said pump. 

The East River Bridge.—At the last meeting of the 
East River Bridge trustees, considerable discussion took 
place on the question how the increased amount of steel 
and additional weight of the bridge was authorised, and 
it was stated to have been voted in order to allow Pullman 
palace cars to cross. The chairman said that before this 
additional steel was contracted for there was enough money 
on hand, but now the trustees were compelled to call on the 
Legislature for 300,000 dols. more. 

Great Northern Railway of South Australia —This line 
is expected to be completed to Government Gums by April, 
188.2, and it is the intention of the Government to propose 
an extension as soon as the report of a surveyor who is now 
engaged in the locality has been received and considered. 


Speed on the Pennsylvania Railroad.—It is stated that 
the Pennsylvania Railroad Company contemplates reducing 
the time of its limited express from Chicago to New York 
to twenty-five hours. 


Canadian Railways.—Should a proposed amalgamation 
of the Midland, the Nipissing, and Toronto and other lines 
be effected, the new company will establish lines of steamers 
from Midland, on Georgian Bay, to Chicago and Daluth. 
Tenders are invited in a lump sum by the Canadian 

epartment of Railways for the construction of the sec- 
tion of the Canadian Pacific Railway from Emory’s Bar 
to Port Moody, 85 miles. The Canadian Pacific engineers 
are still looking for a better pass through the Rockies 
than the Yellowhead, and if one is found an application 
will be made to the Canadian Parliament to adopt the 
new route, 


Water Supply in Victoria.—A Billis to be brought 
into the Victorian Legislature for the creation of inland 
water supply trusts, bodies to be elected by local munici- 
pilities. Lhe Victorian Government proposes to advance 
these trusts money on loan for the execution of approved 
schemes of water conservation; and the trusts will be 
empowered to levy rates to pay interest and cost of manage- 
ment. The sum to be provided for expenditure by these 
trusts out of a new Victorian loan will be 300,000/. 

Mevrican Cities.—Puebla now has a population of about 
75,000. It has been the chief centre of the small mann- 
facturing industry of Mexico, turning out cotton, wood- 
work, ironwork, and especially marble and onyx. San 
Luis Potosi, 250 miles due north from the national capital, 
is, like Puebla, a natural railroad centre, situated in a rich 
mining district, and surrounded with a'l the resources of 
agriculture. Both of these cities are soon to have railroad 
communication not only with each other, but with Vera 
Cruz at the Gulf coast at Tampico. ‘The latter also will 
connect with the Pacific at Mazatian, and probably at San 
Blas. The wonder is what will become of Vera Cruz with 
these important routes working a division. 

Belgian Steel Making.—In 1880-81, the Angleur Steel 
Works Company turned out 47,440 ingots of steel, or 11,829 
tons more than the corresponding production of 1879-80. 
The production of finished iron and steel in 1880-81 was 
37,985 tons, 
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PORTABLE ELECTRIC LIGHT PLANT FOR RAILWAY SERVICE. 
DESIGNED BY THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT COMPANY, LIMITED, LONDON. 
(For Description, see Page 109.) 
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BROWN’S TRAM 
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RAMWY LOCOMOTIVE. 


INE wos WINTERTHUR; MR. CHARLES BROWN, MANAGING DIRECTOR. 


(For Demdion, see Page 109.) 
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The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s, 2d. per annum. 
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paper. Foreign subscribers desirous of having thick paper copies 
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indicated below. 
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NOTICE TO AMERICAN SUBSCRIBERS, 

We beg to announce that we have appointed Mr, Lenox 
Smith, 46, Pine-street, New York, the sole agent for ENGINEER- 
ING in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEERING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance, 








The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 
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The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
InquiRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
wil! also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 





NOTICES OF MEETINGS. 

Tue INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 7th, 
at 8 p.m, Paper tobe read and discussed; ‘Candle Power of 
the Electric Light,” by Paget Higgs, LL.D. 

Tue Society or ENGINEERS,—The first ordinary meeting of the 
Society for the year 1882 will be held on Monday, the 6th of 
February next, at 6, Westminster Chambers, Victoria-street, in 
the Society's Hall. The chair will be taken at half-past seven 


o'clock precisely. The President for 1882, Mr, Jabez Church, will 
deliver his inaugural address 
Tue Soctety OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS, 


Society at 25. Great George-street, Westminster, 
9th, 1882, Council meeting at 7 P.M.. ordinary 
“ The Pilsen Are Light,” by H. F. Joel, 


—A meeting of the 
Thursday, February 
general meeting at 8 P.M, 
Associate, 

PuysicaL Society.—Saturday, February 11th, at 3 p.m. The 
following communications will be made: Annual general meeting. 
“On the Relations between the Electromotive Force of a Daniell's 
Cell, and the Chemical Affinities Involved in its Action,” Dr. C. R. 
A. Wright. 
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OTTO v. LINFORD. 


Few recent cases in the law courts have attracted | 
more attention in the mechanical world, or been of 
more importance to engineers, both from a com- 
mercial and a legal point of view, than the case of 
Otto v. Linford, which was decided on Friday last 


| 








by the Court of Appeal sitting at Lincoln’s Inn. 
For a patent case the constitution of the Court 
was all that could have been desired, consisting as 
it did of the Master of the Rolls and Lords 
Justices Brett and Holker. The plaintiff was 
represented by an imposing team of counsel, viz., 
Messrs. Aston, Q.C., Hemming, Q.C., Davey, Q.C., 
and W. N. Lawson, while the defendant’s counsel 
were Messrs. F. C. J. Millar, Q.C., Brett, and De 
Castro. Mr. Kay, Q.C., originally led for the de- 
fendant at the trial, which took place in March last 
year before Vice-Chancellor Bacon (and of which an 
account will be found in ENGINEERING, vol. xxxi., 
page 338), but he was removed to the bench just 
before the conclusion of the trial there. The 
result of the present appeal has been completely to 
overthrow the Vice-Chancellor’s decision, and to 
reinstate the Otto patent. 

It will be remembered that the action was 
brought against Mr. Linford for an alleged infringe- 
ment of Otto’s patent (Abel, No. 2081 of 1876). 
The subject-matter of this patent is so well known 
that we need refer to it but slightly, its chief feature 
being the use of a combustible mixture of gas and 
air very much diluted either with air or with 
residual products of combustion of the previous 
stroke. The effect of this is that the heat developed 
by the combustion of the charge of gas is dis- 
tributed over a much larger mass of matter, so that 
the resulting temperature and pressureare very much 
more moderate than when enough air only was 
used to effect the combustion of the gas. The 
desired charge is obtained by introducing into the 
cylinder first a charge of air or air mixed with the 
products of combustion of the previous stroke, and 
then a comparatively small charge of concentrated 
combustible mixture. Thus near the admission 
port, where the charge is fired, the mixture is of 
proportions which give an explosive mixture, and 
are readily ignited, whilst on going further from 
the point of ignition the mixture becomes more and 
more diluted, being, in fact, throughout the greater 
part of the cylinder, of such a nature, that the 
application of a light in the ordinary manner would 
fail to ignite it. Ignition, however, is a mere 
question of temperature, and though an ordinary 
flame in the open would be insufficient to raise to 
the temperature of combustion any of the isolated 
gas moleculesin such a dilute mixture, except those 
in the immediate neighbourhood of the flame, yet 
when this diluted charge is in a state of compression, 
as in the Otto engine, the heat developed by the 
ignition of the concentrated combustible mixture 
round the admission port is sufficient to raise the 
whole of the gas molecules to the proper tempera- 
ture, and to secure the complete though, it is 
alleged, gradual combustion of the whole charge. 

Linford’s gas engine, which by this time has 
become well known, though its further develop- 
ment willnow be postponed, whilst possessing some 
useful features from a mechanical point of view, 
particularly in its freedom from vertical oscilla- 
tion, yet involves in its entirety the principle of 
the Otto engine. As to this there was practically 
no contest, as the plaintiff’s witnesses were not 
cross-examined on the point, and this alone would 
be sufficient to conclude it. The Linford engine 
makes one explosion only to every three revolu- 
tions, an inert charge of air being introduced in the 
next outstroke after the working stroke, as what is 
called a “scavenger charge,” and being partially 
expelled upon the next instroke. Enough air 
remains, however, in the space behind the piston 
to effect the same result which Otto attains, viz., 
the dilution of the charge which is then drawn in. 

Mr. Millar, in default of evidence as to non- 
infringement either from his own witnesses or from 
cross-examination of the plaintiff's, put in certain 
indicator diagrams which he wished to present to 
the Court as written documents speaking for them- 
selves upon the point. In these diagrams, the 
history of which was not inquired into, the indi- 
cator line at the commencement of the stroke 
certainly ran up pretty suddenly to a point and 
same down with a series of sinuosities due to the 
vibration of the spring, and from this Mr. Millar 
was anxious to argue that in the defendant’s engine 
the combustion was of an explosive character and 
did not involve the features of the plaintiff's engine. 
The Court, however, refused to construe the 
diagrams without the aid of evidence; but on 
defendant's counsel insisting that the story they 
told was obviously in favour of the explosive 
theory, the judges distinctly intimated their 
opinion that it was just the other way. Hence 








upon the question of infringement there was no 
real contest, and the only question to be tried was 
the validity of Otto’s patent. 

The piéce de résistance of the defendant was 
Johnson’s Specification 335 of 1860, a communica- 
tion from Lenoir, and it was contended that Otto’s 
invention was substantially anticipated by the 
publication of that specification, although there 
was no evidence to show that a single Lenoir 
engine had ever been made or worked according to 
it. In fact, a few months later Lenoir took out 
another patent, in which the peculiar features of 
the first patent, which were said to be an anticipa- 
tion of the plaintiff's invention, were wanting—in 
itself cogent evidence, in default of direct evidence, 
that the first invention, so far as it might have been 
upon the lines of Otto, had been abandoned. The 
alleged anticipation was founded on a part of 
Johnson’s specification, which said that the opera- 
tion of the Lenoir slide would be to admit first air 
and then a mixture of air and gas, words which, as 
Sir F. Bramwell said in his evidence, taken alone 
would be applicable to describe the “pith and 
marrow” of the plaintiff's invention. The specifi- 
cation goes on to say that upon the ignition “the 
gas explodes and heats the air and its combinations, 
which expand considerably,” and further says that, 
“The object of introducing a supply of air into the 
cylinder before the gas is allowed to enter is to 
neutralise the effect of the carbonic acid gas formed 
by the combustion of the first portion of the 
inflammable gas, as the carbonic acid gas without 
being thus neutralised might prevent the ignition 
of the remainder of the inflammable gas.” And 
the specification tells us, in conclusion, that “ the 
air may be introduced alone into that part of the 
cylinder where the pressure is to be produced, and 
the gas introduced alone near the igniter.’ It was 
maintained that this specification, from the igno- 
rance of certain elementary principles which it 
displayed, could not be regarded as an anticipation 
of Otto’s invention. But a more serious objec- 
tion remained behind. Supposing that it could 
be shown that an engine had been actually made 
according to that specification, which produced the 
result of admitting first a body of air and then a 
combustible mixture, the obtaining of Otto's result 
would have been only a matter of adjustment ; 
and, though the engine was never designed to give 
this result, yet if, as a matter of fact, it had done 
so, this would have clearly been an anticipation of 
Otto's invention. Obviously Otto, though the first 
to appreciate the true principles of its action, and 
to show how, by proper proportions of mixtures, 
the best result could be obtained, could not have 
been permitted by a subsequent patent to exclude 
the public from making the very machine which 
they would have had a right to make on the expira- 
tion of Lenoir’s patent, even though the public had 
not known how to use that machine properly. As 
we have said, the defendant was unable to show 
that such an engine had ever been made. But, 
even so, supposing that an engine made according 
to Lenoir’s patent would have produced, though 
unknown to the inventor, the desired result, how 
could Otto, on his discovery of the true principles 
of success, prevent the public from making that 
very engine which had been invented by Lenoir, 
and described in his specification, and which, with 
a little adjustment, would work in the requisite 
manner? This is a point of patent law which 
seemed distinctly arguable, and on which there was 
no direct precedent, but which has now been 
resolved by the Court of Appeal. 

We may premise, first of all, that the plantiffs con- 
tended, and this contention was supported by their 
evidence, that an engine made according to Lenoir’s 
specification would not have produced the required 
result, and indeed would not have worked at all. 
It was said with truth, that Lenoir’s gas slide would 
admit first air, then gas and air, and then again air, 
and it was argued that the result of this would be 
to isolate the combustible charge between two layers 
of air, so that the rear end of the cylinder, where 
the igniter was situated, would have been charged 
with air only, and thus the ignition could not have 
been communicated at all to the combustible mix- 
ture and the engine could not have worked. But it 
seems to have been overlooked that between the 
slide and the cylinder there existed a chamber of 
some considerable capacity. If the capacity of 
this intermediate chamber were made equal to the 
volume of air admitted by the slide on either side 
of the combustible mixture, an adjustment which 
would naturally have occurred to the “ intelligent 
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workman,” it would follow that the volume of air 
admitted last would just be sufficient to expel the 
combustible contents of this chamber. The effect 
of this would be that the double volume of air 
would be admitted next the piston, whilst the com- 
bustible charge would reach to the end of the 
cylinder, and the ignition would take place and 
the engine would work, if it were regulated so as 
to admit a sufficient volume of air on the principles 
which Otto has elucidated. 

Fortunately, however, the supposed impractica- 
bility of the Lenoir engine did not form the ground | 
of the decision of the Court. In reference to this | 
point and also to another point taken, viz., that Otto 
did not sufficiently elucidate in his specification 
the proper proportions which were requisite to pro 
duce the result, the Master of the Rolls said that 
from the materials in Otto’s specification, a work- 
man would, the idea being given him, introduce a 
little more and a little more air till he obtained the 
result which Otto pointed out, whilst from John- 
son’s specification the idea in question not being | 
given him, the workmen would simply introduce | 
sufficient air and gas to produce the explosion, and 
would be led no further. 

Lords Justices Brett and Holker decided the | 
point on slightly different grounds, and laid down 
the following principle, which will form an import- 
ant precedent. Lord Justice Brett “Tt is 
not sufficient to show that if a machine had been 
made in accordance with a previous specification, 
the user of that machine would be an infringement 
of the plaintiff's patent. If it requires that a 
machine should be made for the anticipation to be 
sxen, a subsequent inventor is not obliged to make 
one to discover the anticipation. He is entitled to 
find the anticipation in the writing if no machine 
has been made. And even if the defendant shows 
that the plaintiff's effect would have taken place in 
the machine, yet he cannot succeed unless he can 
show this effect from the specification. Even if the 
plaintiff's result would have been the result of a 
machine made according to Johnson's specification, 
yet since Johnson does not describe the result that 
is no anticipation.” And for authority the learned 
judge referred to Hills vr. Evans*, and Betts r. 
Neilsont. 

Upon the same point Lord Justice Holker said : 
“The question is whether Johnson's specification 
describes in an intelligible way the invention of the 
plaintiff. There is a great difference between an 
anticipation by a machine previously made and one 
by writing merely. A machine made for one 
purpose, but which would answer another, might be 
an anticipation. It certainly would be if so used 
that the public could know the result. But the 
case is different when the anticipation is a specifica- 
tion merely. In Hills rv. Evans it was settled that 
the specification must give you the same informa- 
tion as the inventor's specification. But in this 
case Johnson obviously never intended to retard 
the explosion by introducing air.” 

The single general statement which the Master 
of the Rolls made on this point was somewhat at 
variance with the principle as laid down above by 
the other judges. He said: “If, however, it could 
have been shown that a machine made according 
to Johnson's specification would har worked 
according to the plaintiff's principle, that would 
have been an infringement.” We take it, however, 
that the opinion clearly expressed as above by the 
other judges must be taken to prevail as the 
sounder view. According to it the previous ma- 
chines used differently would not be an anticipa- 
tion, and it follows that the subsequent inventor 
would not be able to prevent the manufacture of 
the previous machine, but he would be able to 
prevent its use according to his invention. The 
point is of much interest to inventors generally, 
and may now be considered as settled law, unless 
this last decision is upset by the House of Lords. 

The infringement charged related to the first 
two claims only of Otto’s patent, which run as 
follows: First, “Admitting to the cylinder a 
mixture of combustible gas or vapour with air 
separate from a charge of air or incombustible gas, 
so that the development of heat and the expansion 
or increase of pressure produced by the combus- 
tion are rendered gradual, substantially as and for 
the purposes herein set forth.” Second: “ Com- 
pressing by one instroke of the piston a charge of 
combustible and incombustible fluid drawn into 
the cylinder by its previous outstroke, so that the 
compressed charge when ignited propels the piston 
* 31 L. J., Ch. 457. ¢ L.R.5 H.L. 1, 
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during the next outstroke, and the products of 
combustion are expelled by the next instroke of 
the piston, substantially as herein described.” As 
to the second of these claims, it disappeared from 
the discussion in the Court of Appeal at an early 
stage in a very curious manner. At the trial before 
the Vice Chancellor, the defendant maintained that 
the second claim had been anticipated by Barnett’s 
Specification, No. 7615 of 1838, and Boulton’s, No. 
738 of 1866. In opening the point to the Court of 
Appeal Mr. Aston said: “I venture to submit to 
your lordships that the second claim refers to a 
compression of a compound charge consisting of 
combustible mixture in the presence of a notable 
or adequate volume of inert fluid.” And upon this 
the Master of the Rolls observed : “ That is to say 
you claim two things. You first of all claim the 
mode of making the combustible mixture combine 
with the incombustible mixture so as to produce 
gradual expansion, and secondly, you also claim a 
of compressing that.” The Master of the 
thereupon intimated that if the first claim 
good for getting a certain charge the second 
claim for doing something to that charge must be 
good, and that therefore the first claim only need 
be considered. 

All parties acquiesced and the anticipation on the 
second claim was discussed no further. No on 
can doubt that if it had been discussed the result 
would have been the same as with the first claim. 
But to us it appears clear that Otto's second claim 
is far wider than from the limited interpretation 
which Mr. Aston gave to it as above would appear. 
The specification has been very carefully drawn, 
and the expressions therein are not used in a 
slovenly manner. The expression “combustible 
gas,” or “combustible fluid,” is used in the first 
claim and throughout the specifications as distinct 
from “combustible mixture,” to mean the gas pure 
and simple. Hence the second claim is for * com- 
pressing by one instroke of the piston a charge 
of combustible and incombustible fluid,” &c., that 
is to say, for compressing any combustible mixture 
and not necessarily the particular form of charge 
claimed in the first claim. Indeed the object of 
the claim seems to have been to claim the com- 
pression of any charge by means of an engine 
similar to the plaintiff's, and in a similar manner. 
We mention this point, because among inventors 
who have turned their attention to the gas engine, 
there exists a general impression that Otto's patent 
covers “compression in the cylinder.” How far it 
does so our readers must judge for themselves from 
the above materials. 

We have still to mention the minor points on 
which the defendant sought unsuccessfully to 
upset the plaintiff's patent. It was said that the 
first claim was a claim for an idea, but clearly the 
words “as set forth’’ relegate the claim to the 
machine described in the specification working in 
the described manner. It is nevertheless true that 
though the claim is not in form one for an idea or 
principle, yet that practically it is so in substance. 
This arises from the law that where a principle is 
new the patent will be held to cover not only the 
particular mode shown of carrying it out, but also 
every mode which is substantially the same. And 
in the case of a new idea the words “ substantially 
the same” have a much wider scope than they 
would otherwise have. “If yours is a new pur- 
pose,” said the Master of the Rolls, “ obtained for 
the first time, he cannot be allowed to do the same 
thing, even by similar means.” 

Another point taken was that the drawings in 
the plaintiff's specification were incorrect and insuf- 
ficient to enable the ‘‘ intelligent workman” to make 
the machine. The drawing of the gas slide was 
such that it would require some alteration to make 
it operate in the manner described in the specifica- 
tion, but the plaintiff's evidence went to show that 
the alteration required was such as a workman 
conversant with the subject and from the letter- 
press of the specification would be able to make. 
The matter was thoroughly sifted by the Court, 
and, obviously, according to its present temper, a 
specification in which an error existed which would 
really have a misleading effect would not be worth 
much. The objection was, however, overruled, the 
Master of the Rolls remarking that “ it was not 
for the Court to find out how not to do it,” that no 
practical man had been brought forward to say he 
had tried to make the machine from the specifica- 
tion and failed, and that in practice no difficulty 
would arise. 

Other points of little weight were raised for the 
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defence. As for instance the impracticability of 
the Otto engine, it being contended, amongst other 
things, that the effect of the ignition would be to 
blow out the igniting flame, and that no ignition 
would be communicated to the contents of the 
cylinder. The defence, however, broke down on 
all points, so much so that the Court did not call 
upon the plaintiff's counsel to reply to it. 

Palmam qui meruit ferat, and since there can be 
no doubt that to Otto belongs the credit of having 
made the gas engine what it is, we congratulate 
him and the Messrs. Crossley, his sole licensees in 
England, on the result of this action. This result 
must, however, have the effect of retarding the pro 
gress of the gas engine whilst the monopoly con- 
tinues, unless the owners of the patent consent to 
grant licenses, for, we have before said, no 
merely mechanical improvements will entitle an 
inventor to the principle of dilution 
invented by Otto. If licenses be granted under 
suitable conditions to those who are working at 
engines which involve the Otto principle, no one 
will be entitled to complain, but if as we unde: 
stand it is not their intention to do so, then we 
fear the patentees will be materially aiding the 
arguments of those who contend that a compulsory 
granting of licenses should from an essential featur: 
in a reformed patent law. 
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ALEXANDER LYMAN HOLLEY. 

On Sunday evening last, an eminent engineer 
passed away, at his residence in Brooklyn, one whose 
loss will be deeply felt on both sides the Atlantic, 
alike on account of his professional abilities and his 
private character. Measured by his years, Alexan 
der Lyman Holley’s life has been relatively a short 
one ; measured by his work it has been very long. 
Born in October, 1832, he had only since a few 
months entered on his fiftieth year; a part of what 
he accomplished during the thirty years of active 
life that were allotted to him, it is our sad duty to 
record ; but we can perform this task only imper- 
fectly, for the announcement of his death has been 
so sudden, that it has left us with but little time, 
and less heart, to gather—chiefly from our personal 
knowledge—some of the more important materials 
for a memorial record. 

Mr. Holley was born in Salisbury, Connecticut 
where his father, Governor Holley, resided for 
many years. His preliminary education was con- 
ducted with the intention of his following the clas- 
sical courses at Yale College, the career which his 
parents contemplated for him, having been different 
to that which natural inclination and events marked 
out for him. He never went to Yale, but instead, 
to the Brown University of Connecticut, where he 
graduated in the science department of that college 
in his twenty-first year, and then started upon the 
active career which was so quickly to bring him to 
notice, and later on to fame. 

‘Lhree years, commencing from the date of his 
leaving the university, he devoted to practical work, 
at first in the locomotive department of the works 
of G. H. Corliss, of Providence, Rhode Island, and 
afterwards under W. G. Hamilton, the well-known 
American engineer, who about the year 1855 con- 
trolled the New York Locomotive Shops. During 
those three years the energy and intelligence that 
always characterised him, forced him to identify 
himself thoroughly in all the work entrusted to him ; 
in the shop, at the drawing-boird, or on the foot- 
plate, and there is no doubt that he learnt all that his 
situations in the two works we have named, could 
teach him. In 1855 he diverged from the beaten 
track of the profession to make a path for himself, 
While still a mechanic and draughtsman he had 
written and published several technical papers, and 
in 1855 he turned his attention more seriously to 
literary work, becoming associated about this date 
with Zerah Colburn, who had already forced him- 
self into notice by the paper he had founded in 
New York—the Railroad Advocate. For some 
years the names of the two young men were 
intimately connected; they worked together, made 
projects and wrote books together, and—turning- 
point in the lives of both—paid their first visit to 
this country in company. Both were of about the 
same age, and though springing from widely dif- 
ferent origins, for Colburn’s parents were of the 
humblest, the talent—we should rather write genius 
—of each was very similar, Both were untiring 
workers, both facile with tongue and pen, ready 
writers and admirable speakers ; both were, bent 
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on reaching the same high eminence, both suc- 
ceeded, but by different paths ; and both are gone. 

In 1855, then, Holley became associated with Col- 
burn and his Railroad Advocate, and after a short 
experience as @ journalist he bought it (in March, 
1856), Colburn’s restless spirit having wearied of 
his work, and dcawn him back awhile to semi-savage 
life. As was to be expected, however, backwood 
surroundings and the steam sawmills he had started 
with the proceeds of the sale of his journal, did not 
fill the wants of Colburao’s powerful mind, and 
after a short time, he returned to New York, to 
resume his editorship of the Jailroad Advocate, 
which Holley resigned to him, retaining a half 
interest in it. It seems, to-day, on turning over 
the faded folios of the badly-printed, flimsy news- 
paper, that it was only a poor undertaking which 
these young men were dividing between them, but 
twenty-five years ago, especially in the United 
States, technical journalism was almost unknown, 
and the Ruilroad Advocate, poor though it was, 
brought both Holley and Colbura into notice. 

Incidents moved necessarily fast in Holley’s 
life, and in 1857—the Railroad Advocate abandoned 
—both he and Colburn visited Europe for the first 
time. ‘They came as Commissioners ; that is to say, 
the Presidents of some of the leading American 
railroads who desired to know exactly the technical 
condition of European railways, and who appreciated 
the talents of these two young journalists, sent 
them to England to see all that they could and to 
report on what they had seen. During the mcnth 
of their stay here and on the Continent, they 
worked incessantly, their powers stimulated by the 
novelty of all they saw, and their appetites for 
knowledge always insatiable. It is very certain 
they earned the money they were paid for that 
trip, in the voluminous report which they presented 
on their return. An interesting record of this 
expedition remains in **’The Permanent Way. and 
Coalburning Locomotive Boilers of European Rail- 
ways,” the joint production of Holley and Colburn, 
and published in 1858. 

The European tour determined the career of both 
men; it also practically terminated their intimate 
relations, and Colburn’s name need appear no more 
in so brief a sketch as this. For a time after his 
return Holley devoted himself entirely, or almost 
entirely, to journalism, During 1858 and 1859 he 
wrote largely for the New York Times, chiefly, but 
not wholly, on technical subjects, and very fortu- 
nate were the owners of that newspaper in their 
contributor. It was in 1859 that he paid his 
second visit to this country a3 special correspondent 
of the New York Times. Ile came in company with 
Hl, J. Raymond, the well-known mioing engineer ; 
andit was during this visit that he laid the founda- 
tions of his friendship with Mr. John Scott 
Russell, that lasted to the end, and the early days 
of which formed, as we know, a pleasant remiui- 
scence to him during the last few months of his life. 
He returned to New York the same year, and 
carried on his literary work, chiefly just now with 
the American Riilway Reriew. In 1860, however, 
he again came to England, and again as special 
correspondent forthe New York Times. This visit 
was not of long duration, and most of his time was 
devoted to the Great Eastern, then approaching 
completion for her first Atlantic voyage. Her 
departure in June, 1860, terminated the series of 
European letters to the New York Times, and 
Holley returned to America on the first outward 
trip of the great ship. The story of this voyage, 
which was the disappointing culmination of so 
many years of labour, of so much engineering 
skill, and of an enormous expenditure, formed the 
subject of several interesting letters to the Nei 
York Times, as well as to one of the English journals. 
For a short time after his return Holley remained 
in America, still busy with newspaper work of a 
semi-engineering nature; amongst others may be 
mentioned his series of articles on marine engineering 
and the conditions ruling ocean commerce, written 
froma popular point of view, but practical as all he 
ever did; these articles attracted much attention at 
the time. He now_found leisure also for the prepara- 
tion of a large volume, important then, and of great 
interest still, the materials for which he had been 
collecting during his various visits to Europe; 
this was his ‘‘American and European Railway 
Practice,” which was published in 1861. This was 
the year when he made the intimate acquaint- 
ance of Edwin A, Stevens, whose stupendous 
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the enterprise, and was busily occupied for many 
months in designing the marine engines for the 
vessel. Naturally there arose the question of gunsand 
armour-plate, the offensive and defensive powers to 
be given to the battery, and about which (beyond 
the rough and ready appliances which American 
ingenuity, spurred by necessity, was hurriedly 
cre:ting for the war between North and South) 
nothing was known in the United States. Very little 
was known overhere for that matter, but Holley 
was despatched by Stevens at the beginning of 1862 
to study European ordnance and armour. How 
thoroughly he did his work, the book he subse- 
quently published shows. But this visitto England 
had other and far more important consequences to 
him than he imagined. 

The Bessemer process was then attracting the 
deep attention of a few thoughtful unprejudiced 
men. Six years had passed since Mr. Bessemer 
made the first public announcement of his dis- 
coveries, at the Cheltenham meeting of the British 
Association in 1856; the great excitement through- 
out the country which had attended this announce- 
ment had been followed by general incredulity 
and by active hostility on many sides; even so late 
as 1569 the process was ridiculed at the Institution 
of Civil Engineers by several of its prominent 
members, Still, as we have said, in 1862 the true 
value of the process was appreciated by many, and 
amongst these was Holley, whose name from that 
date becomes permanently and constantly connected 
with the history of Bessemer steel manufacture in 
the United States; an industry which he trans- 
planted from this country, fostered, acclimatised, and 
developed until he lived to see the production of 
Bessemer stee] in America as large as that of England. 
Returning to New York in 1862, and closing his 
counexion with the Stevens Battery, he attracted 
round him men of capital and enterprise, and made 
them sharers of his belief in the vast value of the 
Bessemer process. ‘Thus supported he returned to 
England in 1863, and laboured hard to master all 
that Mr. Bessemer had done, a work not difficult to 
one of Holley’s active and able mind. Then the 
requisite commercial arrangements between Mr. 
Bessemer and the American syndicate having been 
concluded, Holley again returned home. Consider- 
able delay had, however, taken place in the 
negotiation, and this delay he had employed by 
bringing into shape all the matera's concerning 
guns and shields, that Mr. Stevens had despatched 
him to collect in 1862. The result of this work 
was ‘Ordnance and Armour,” a marvellous example 
of diligence and completeness, when it is considered 
that it was the labour of what may fairly be called 
leisure hours. ‘The book, however, was not com- 
pleted till the autumn of 1864, up to which date all 
that had been done in heavy guns and shields (at 
least all that was then available for publication), 
found a place. It was published in the beginning 
of 1865, and had avery large sale; a French edition 
was also issued in Paris. 

In 1864 he supplied upwards of one thousand 
engineering definitions, and some hundred engrav- 
ings, to the 1864 edition of Webster’s Dictionary. 

in 1864-65 Mr. Holley built and worked some 
experimental steel works in Troy, New York State, 
and the results obtained were so satisfactory that 
the following year, works of considerable extent were 
constructed at the same place with five-ton convert- 
ing vessels. Two other large steel works imme- 
diately followed—the Pennsylvania and the Harris- 
burg Bessemer Works and Rolling Mills, while in 
1870 he reconstructed on a larger scale the Troy 
Works, which had been burnt down in 1868. 
Between 187] and 1873 Holley designed and built 
the North Chicago Bessemer Works, and the 


sessemer Works and Rail Mills at Joliet ; 
then, in 1873-75, the Edgar ‘Thomson Steel 


Works, and large rail mills at Pittsburgh. In 1875 
he designed and constructed the Vulcan Works, 
and in 1876 the large Bessemer Works at St. Louis. 
These were the most important, but besides them 
there were others of smaller size, the designs of 
which were submitted to him for approval and 
modification. In fact, it may be said that just as the 
United States owes to Holley the development of the 
Bessemer steel industry, so it also owes to him all 
the works that bave sprung up since the experi- 
mental plant at Troy was started. And in his 
numerous designs, the details of which as well as 
the general principles, were all his own, a striking 
originality is displayed, a power of adaptation to 
local conditions, and a fertile imagination for schem- 
ing devices to attain the largest production with 





the least expenditure. Ilow well he succeeded has 
been shown by the marvellous output produced at the 
Edgar Thomson and other steel works—quantities so 
large that the figures were disbelieved, and possibly 
are now, by some English steelmakers. The latest 
development of this continued effort for increased 
production, Mr, Holley referred to on the last occa- 
sion that he ever spoke in public—at the October 
meeting of the Iron and Steel Institute—when he 
said that present conditions in the United States have 
led “into a new theory of Bessemer works, the main 
feature of which is to completely separate steel mak- 
ing and repairs. The steel shop being arranged exclu- 
sively for the manufacture of ingots, is not adapted 
to the repair of refractory linings ; whenever a ladle 
or a vessel bottom, or a vessel shell is unfit for stee!- 
making, it is immediately removed to the repair shop 
by convenient means (everything lies in convenient 
means) and duplicate parts are substituted.” ‘ Con- 
venient means” was in fact the ruling idea in all the 
numerous steel works he constructed. 

The great business he had created was, of course, 
continually extending (the trial ingot cast from 
the experimental converter at Troy in 1864, had 
grown last year to more than one million tons) ; 
works had to be enlarged, modified, rebuilt even, by 
the light of experience which hai suggested more 
‘convenient means,” and naturally Holley was 
called upon to undertake this work. In 1874 he 
became consulting engineer to the Lackawanna 
Iron and Coal Company, and designed their 
several Bessemer works, About the same time he 
accepted a similar position to the Otis Iron and 
Steel Company and to the Springfield Iron Com- 
pany, in the construction of their open-hearth steel 
works. Of his constructive works since 1876, the 
best record will be found in the pages of this 
journal, in the series of articles eutitled ‘‘ American 
{ron and Steel Works,” in which are illustrated and 
described nearly all the Bessemer works in the 
United States, and with all of which he had to do. 
In 1877 his professional position became somewhat 
changed. He had developed, as may be readily 
imagined, an extensive practice as a consulting engi- 
neer in New York; at the date just mentioned the 
most importaut Bessemer works in America formed 
an Association, the chief object of which was to 
secure certain advantagesin common, among others 
a knowledge of all that was going on in kindred 
industries in Europe. Only one man was thoroughly 
fitted to fill the post of engineer to this Association, 
and Holley was naturally selected for it. Besides 
being the founder of Bessemer steelmaking in 
America, his independent position kept him clear of 
all trade jealousies or intrigues, he had the perfect 
confidence of every member of the Association, and 
he had moreover earned an equal degree of con- 
fidence in Europe. One important part of his 
duties in this new connexion brought him to 
England and the Continent every year, to ascertain 
all that was new and worthy of adoption, and to 
exchange information and experience. Thus since 
1877 he passed several months of each year on this 
side of the Atlantic, fulfilling his somewhat difficult 
and delicate mission with the thoroughness and 
tact that distinguished him in all he undertook. 
One natural result of his work during this period 
of his career was the acquisition of the Thomas. 
Gilchrist basic process for the United States. It 
must not be forgotten also that he was largely 
instrumental in the introduction of the open- 
hearth process for making steel, and at the time of 
his death he was making arrangements for the 
introduction of the Pernot furnace. 

We have outlived what may be justly thought, the 
ample record of a busy life, but much more remains 
to be indicated. Holley’s honorary duties in con- 
nexion with his profession were very heavy in 
America, and he was not the man to evade respon- 
sibilities ; on the contrary, he appeared to court 
them, and made them heavier than of necessity they 
might have been. As may be readily imagined, so 
talented a leader of an important section of the 
profession, had many offices forced upon him ; 
more than this, his brilliant social qualities marked 
him always as the man to take the lead in pro- 
fessional banquets, the chair at professional meet- 
ings; to be the head wherever eloquence and really 
sparkling wit (mostly coloured by professional 
allusion) were needed, And we think that American 
engineers cordially acceded to him the place as 
orator par excellence of the profession. Gowan has 


great eloquence, Raymond possesses the gift of 
throwing over all his ready words an atmosphere of 
poetry, but Holley was both orator and poet in his 
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speech ; 
training, his power of language as remarkable as his 
readiness at all times to employ it to good and 
emphatic purpose. No wonder, then, he was sought 
after; too much unfortunately, for his work was 
already too heavy, and to the sub-professional burden 
which he so cheerfully accepted, must be ascribed, 
it is to be feared, the chief cause of his premature 
loss. 

Turning then to this other side of his career, we 
find that about 1872, he accepted a professorship 
at the Stevens College of Technology, where he 
lectured hard, and always usefully. One series of 
his discourses on Bessemer processes we reprinted 
in our fourteenth volume (pages 357, 374, and 
+16); and they may be referred to as a sample of 
the unwise labour he took upon -himself. In 
1875-76 he was elected President of the American 
Institute of Mining Engineers, and in the latter 
year, the demands upon his time in connexion with 
the Centennial Exhibition, were almost unceasing. 
In 1876-77 he was elected Vice-President of the 
American Institute of Civil Engineers. In 1879 
be busied himself with the organisation of the 
American Society of Mechanical Engineers, of 
which he became the first President after his return 
to New York in the autumn of 1880. As may 
be readily imagined his literary contributions to 
various Institutions were very numerous, We 
cannot pretend to give a complete list of them, but 
such as have occurred to us we have set down. At 


the Pittsburgh meeting of the American Mining | 


Engineers in 1872 he read a paper on “ Three. 
High Rolls;” at the Barrow meeting of the Iron 
and Steel Institute in 1874, another on “ Setting 
Bessemer Converter Bottoms,” and this had formed 
the subject of acommunication previously made to 
the American Society of Mining Engineers. Before 
the same Society he also read papers on ‘“ General 
Improvementsin Bessemer Plant ;” ‘‘ On the Strength 
of Wrought Iron as affected by its Composition and 
Reduction by Rolling ;” ‘‘ Notes on Salisbury Iron 
Mines and Works; ‘*‘ The Pernot Furnace ;” “ The 
United States Testing Machines at Watertown 
Arsenal ;” “The Tessié Gas Producer ;” ‘* Wash- 
ing Phosphoric Pig Iron for the Open Hearth and 
Puddling Processes, at Krupp’s Works, Essen ;” 
‘“* Notes on Siemens’ Direct Process ;” ‘‘ On the Use of 
Natural Gas for Puddling and Heating at Leechburg, 
Pennsylvania ;” ‘‘ What is Steel;” and ‘On the 
Thomas-Gilchrist Process ;” besides the admirable 
Presidential addresses to the same Society ; the first 
in February, 1876, ‘‘On the Inadequate Union of 
Engineering Science and Art,” and later in the same 
year ‘On some Pressing Needs of our Iron and 
Steel Manufactures.” Before the American Society 
of Civil Engineers he read, in 1875, a paper “On 
the Wear of Rails;” and in 1881, before the 
new Society of Mechanical Engineers, ‘“*On Rail 
Sections ;”’ nor must his presidential address at the 
first reunion of that society be forgotten. 

The foregoing list does not pretend to exhaust 
the list of papers and communications from him to 
professional societies, Between 1864 and 1872, the 


his voice was beautiful and under perfect } 
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most anxious years for him in the establishment of 
the Bessemer process in the States, he had no leisure 
for writing, though he frequently, we may say con- 
stantly, took a very active part in the discussion of 
papers, as he always did indeed subsequently to 1872, 
when he was so frequent a contributor as well. 
Since that time, too, he found time for literary work 
of a lighter nature for Scribner's Magazine and other 
publications. Lastly, we must not forget the very 
important series of articles (unfortunately still incom- 
plete) on American Iron and Steel Works that have 
been in course of publication in this journal since 1876, 
and which, commenced jointly by Mr. Holley and 
Mr. Lenox Smith, were latterly written by the former 
alone. Mr. Holley was a member of the Iron and 
Steel Institute, and of the Institution of Civil 
Engineers, to which he contributed one paper, in 
1878, ‘*On the Chemical and Physical Analyses 
of Phosphoric Steel.” 

For some years past, the effect of overwork had 
(unconsciously to himself) been gradually under- 
mining his constitution; so long ago as the Cen- 
tennial year it was evident that, physically, he was 
not quite the man he hadbeen. In 1879, whenthe 
American Society of Mining Engineers unexpectedly 
presented him with a handsome testimonial, accom- 
panied by expressions of esteem more welcome than 
the gift, Holley returned thanks to the friends around 
him, in a tone the melancholy of which was almost 
prophetic. Mr. Shinn, then of the Edgar Thomson 
Works, had been appointed to present the testi- 
monial with an appropriate speech, that was brist- 
ling with joking allusions to the technicalities of the 
profession. Holley replied in the same key, con- 
cluding the short speech he had been so unex- 
pectedly called upon to make, as follows : ‘* Burn to 
the end! Perhaps some of us should think of that 
who are burning the candle at both ends. Ah, 
well; may it happen for us that when at last 
this vital spark is oxidised, when this combustible 
has put on incombustion .... some loving hand 
may turn us down and may we be cast in a better 
mould.” In 1880 he came as usual to Europe, and 
while on the Continent was taken seriously ill ; 
returning with difficulty to England, he slowly 
recovered after many weeks of sickness, from an 
obstinate and complicated liver disorder, and he 
sailed for New York in October of that year. Last 
August he was again among us, apparently in better 
health than he had long enjoyed. During his visit 
to the Continent, however, he was again overtaken 


| by symptoms similar to those that characterised his 


illness of the previous year, and returned to London 
indisposed, although his condition inspired no alarm. 
His return to New York was postponed from family 
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reasons, and he did not leave until December 25 
last, when his state was such as to cause his 
friends much anxiety. ‘The voyage appeared some- 
what to restore him, and he reached his home in 
Brooklyn hopeful of recovery on January 9. Tele- 
grams of an encouraging nature were received for 
many days after his arrival, and hopes were sanguine 
as to his recovery, but in spite of all the efforts of the 
physicians he continued to fail, and he expired on 
the evening of Sunday last. 

Occupying the peculiar cosmopolitan position that 
he did, Mr. Holley’s loss will be deeply felt on both 
sides the Atlantic; a powerful link, binding members 
of the profession here with those of the United States 
has, in fact, snapped asunder. And there is a wide 
circle, that formed by his personal friends (and who 
that knew him well was not of the number?) to 
whom the recollection of his death must ever be a 
source of sadness, just as his brilliant career and 
great personal qualities will always remain a pleasant 
reminiscence, 





THE LOCOMOTIVE BOILER EXPLOSION 
AT STOCKTON. 

Ix our number of the week before last (vi:/ 
page 57 ante) we published in ertenso the report of 
Mr. Lavington E. Fletcher, the chief engineer of 
the Manchester Steam Users’ Association, on the 
locomotive boiler explosion which occurred at 
Stockton on the 26th of December last, and we at 
the same time mentioned that another report on 
this explosion had been made jointly by Mr. S. W. 
Johnson, the locomotive superintendent of the 
Midland Railway, Mr. Patrick Stirling, the locomo- 
tive superintendent of the Great Northern Railway, 
and Mr. E. Jeffreys, formerly the manager of the 
Lowmoor Iron Works. ‘This joint report we now 
subjoin : 





York, January 7, 1882. 

Having carefully examined the boiler of No. 204 engine, 
belonging to the North-Eastern Railway Company, which 
exploded on December 26, 1881, we are of opinion that the 
explosion was caused by shortness of water in the boiler, 
allowing the firebox crown plate, which was of copper, to 
lose its tenacity, and thus caused rupture of the front plate 
of the inside copper box over the fireholedoor. The line of 
rupture of the plate was that in which the fire would strike 
with greatest effect (in consequence of the direction given 
to the fire by the brick arch when the engine was at rest), 
and would become first damaged in case of shortness of 
water. We have no doubt whatever that at the time the 
explosion occurred the crown plate of the inside firebox was 
red hot, evidences of which may be seen by the condition of 
the nuts and the points of the bolts of the roof stays ; these 
were thickly coated with red oxide of iron, and the copper 
plate was cleaned of scale and incrustation inside and 
out. Under these circumstances an accession of water in 
the boiler would precipitate the explosion. 
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We have calculated the strength of the boiler and fire- 
box, and are of opinion that it was quite capable of 
sustaining the pressure at which it was worked, viz., 
140 lb. per square inch. We are furthe: of opinion that the 
materials used in its construction were of the best descrip- 
tion andthe workmanship good. The boiler No. 204 was 
two years old, and the engine had _ run 48,843 miles, and 
was therefore almost new. In order to corroborate our 
opinion with regard to the streagth of the boiler, we this 
morning selected an engine, No. 170, constructed at the 
sume works, and from the same drawings, which was 
some months older, and had run 55,196 miles, for experi- 
mental test by hydraulic pressure, 

This boiler stood a test of 300lb. per square inch satis- 
factorily, which is 100lb. per square inch more than is 
usual to apply in testing locomotives, and more than double 
the ordinary working pressure of boiler No. 204. 

(Signed) SAMUEL W. JOHNSON. 
P, STIRLING. 
EDWARD JEFFREYS. 

It will be seen that the conclusions arrived at in 
this report agree with those expressed in the report 
of Mr. Fletcher, and these conclusions were accepted 
by the coroner's jury who sat at North Stockton to 
investigate the cause of the death of two of the 
mén killed by the explosion, The verdict arrived 
at by this jury was reported by us on page 57 ante. 
The explosion, however, involved also an inquest at 
South Stockton on some other men killed, and the 
jury in this case appear to have disregarded the 
testimony of the engineers who examined the boiler, 
as after an adjournment they met on the 24th ult., 
and returned the following verdict: ‘*‘ We find that 
John Robinson, Francis Shield Hind, and George 
Smith met their deaths by the explosion of locomo- 
tive boiler No. 204, belonging to the North-Eastern 
Railway Company, at South Stockton in the parish 
of ‘Thornaby, in the North Riding of the county of 
York, on the 26th day of December, 1881; and the 
jury are of opinion that the cause of the explo- 
sion was due to defective screw stays above the 
tiredoor allowing the firebox front plate to bulge 
and ultimately rupture when the firebox top was 
crushed down by the pressure upon it. And the 
jury are also of opinion that the number of vertical 
stays connecting crown of firebox to the top of 
outer casing was totally insufficient to take the stress 
coming upon them, and think that additional stays, 
ofa more efficient character, should be adopted.” 

If our readers will refer to Mr. Fletcher's report 
on page they will find there the chief 
dimensions of the boiler, and the particulars of the 
staying, and bearing these facts in mind, it is some- 
what difficult to explain how the South Stockton 
jury arrived at the verdict we have just quoted, the 
signs of overheating of the top of the firebox re- 
ported by Mr. Fletcher, and also by Messrs. John- 
son, Stirling, and Jeffreys, appearing to be sutlicient 
to account for the disaster. ‘To further explain the 
character of the explosion we give on the opposite 
page an engraving (Figs. 1, 2, and 3) of the 
collapsed firebox which has been prepared from a 
careful sketch made shortly after the explosion by 
Mr. R. Thompson, one of the inspectors of the 
Manchester Steam Users’ Association. This sketch, 
with which we have been favoured by Mr. Fletcher, 
shows clearly the manner in which the crown plate 
had been distorted by overheating, while this is also 
further shown by Fig. 4, which gives the amount of 
the distortion at different points. 

The South Stockton jury appear to lay particular 
stress on the alleged insutliciency of the sling stays 
which connected the girder stays to the roof of the 
outside firebox, but with regard to these it should 
be borne in mind that they are only intended to 
assist the girder stays, and are not designed to sup- 
port the latter fully. Had the explosion been in 
any way due to the weakness of the sling stays and 
their failure through excessive strain being thrown 
upon them by the girder stays, then the girder stays 
themselves would have been bent downwards on the 
support afforded by the sling stays being removed, 
and the rupture of the firebox crown might have 
been expected to occur near the middle of its length. 
The state of the boiler after the explosion, how- 
ever, appears to us to show conclusively that no such 
failure as this occurred ; the firebox appears to have 
undoubtedly given way first along the back top 
corner, and the sling stays parted from the shell 
subsequently on being exposed to a strain which 
they were never intended to bear. 

As to why the fusible plug did not give way and 
prevent the overheating which occurred, we are 
unable to say, as we have not seen the plug which 
was removed from the boiler, nor have we such par- 
ticulars of its condition as will enable us to form 
an opinion of any value on the subject. We know, 
however, that under certain conditions of working 


57 ante, 





ordinary fusible plugs cannot be relied upon unless 
subjected to frequent examination and periodical 
cleaning, both internally and externally, and it is 
possible that the boiler which exploded may have 
been working under such conditions as demanded 
more frequent examinations of the fusible plug than 
are ordinarily considered necessary. This, how- 
ever, is merely a suggestion, as we ure without any 
positive evidence on the point. 

The divergence between the two verdicts re- 
turned by the two Stockton juries is but another 
instance of the unsatisfactory nature of such 
tribunals for the investigation of boiler explosions, 
particularly when, as in this case, the coroner has 
not the advantage of the assistance of a scientific 
assessor. We have overand over again pointed out 
the desirability of every boiler explosion being 
thoroughly investigated by a competent Govern- 
ment authority, such as the Board of Trade, and we 
can only again express a hope that the coming 
session of Parliament may not pass by without an 
improvement being effected in our legislation bear- 
ing on this subject. 


THE LAING ELECTRIC LIGHT. 

A CoMPANY has lately been registered under the 
above name, and is now making preparations for 
lighting Waterloo- place, Piccadilly -circus, and 
Regent-street, with twelve lights. The difficulty 
of finding a suitable position for the engine and 
machinery, usually a matter of great trouble in 
such a locality, has been solved with a simplicity 
that is astonishing by building a wooden shed for 
their reception in the centre of the roadway 
between the Crimea Monument and the Duke 
of York’s Column. It is evident that one London 
vestry, at any rate, does not place needless obstruc- 
tions in the way of scientific experiments. The 
company is one of which little is at present known, 
except that it has a nominal share capital of one 
million sterling, and that its system has been 
already tried on a small scale in France. There 
are, however, in the Patent Office three specifica- 
tions of inventions in electricity communicated in 
the names of Bouteilleux and Laing, No. 842 of 
1880, and Nos. 3169 and 3214 of 1881, and unless 
we are much mistaken, these form part of the 
stock-in-trade of the new company, though how 
much they represent of their extensive capital we 
do not know. The first was illustrated in our 
Patent Record of October 8, 1880. In it is shown 
a lamp having an upper carbon made in the form 








of a tube enclosing a core of non-conducting mate- | 


rial, such as was claimed by M. Jablochkoff in a 
supplement to his first patent (see ENGINEERING, 
vol. xxxii., page 252). The point of the lower carbon 
abuts against this core, and the are forms between 
it and the cylinder around it, and is always of one 
constant length. The lamp requires no regulating 
mechanism, and the feeding of the lower carbon is 
effected by a weight or a spring. 
tion appears to be in part a development of the first, 
and aims at combining in one lamp both an are, as 
the term is usually understood, and a non-conduct- 
ing abutment. One example somewhat resembles 
a Wilde candle. Two pencils, inclined at a slight 
angle to each other, abut at their upper extremities 
on the core of a tubular carbon towards which they 
are fed, as fast as they waste, by weights or springs. 
The are is formed between them and the carbon 
cylinder, an electro-magnet, acting on their guides 
or slides, separating them and bringing them 
momentarily in contact with the cylinder when the 
are fails. 
pencil is employed as the lower electrode, and its 
upward feed is regulated bya spring brake opposed 
to a magnet in a shunt circuit. Provision is 
made that if all the current passes through the 
shunt, as it would do if the light were extinguished, 
that it shall tilt the lower electrode out of the 
axial line of the upper one until it touches the 
annular carbon and the circuit is re-established. 
The non-conducting core appears to be held in 
reserve and only tocome into useful operation when 
the regulating mechanism feeds too quickly. It is 
worthy of remark that the new specification does 
not follow the usual method and refer to the 
previous one, but reproduces it in full with 
slight alterations, and also appears to claim the 
previous invention as well as the present one, a 
method of ‘making assurance doubly sure” that 
is not without its drawbacks in patent matters. 
The remaining invention relates to the use in con- 
junction with magnets or dynamo-electric machines 
of a commutator working in water, or other fluids, 





The third inven- | 


In another lamp an ordinary carbon | 


of little or no conductivity. The specification con- 
tains no drawings, as it is the principle rather than 
any particular method of putting it into operation 
that is claimed. The object is to prevent, or to 
mitigate, the disruptive action of the spark that 
occurs as the successive plates of the commutator 
pass under the brushes, by isolating them from the 
oxygen of the atmosphere. It is very much to be 
doubted whether the expectation of the inventors 
will be fulfilled ; there will certainly be no greater 
resistance to the secondary currents in the water than 
in the air, and as they spring from plate to plate, or 
from plate to brush, they will probably carry par- 
ticles of metal with them, whether they be oxidised 
or not. The copper dust that falls so plentifully 
from the commutator of an over-driven machine 
shows but little evidence of oxidation. It might at 
first sight be imagined that the cooling effect of a 
liquid envelope would prevent the formation of the 
sparks, but, seeing that with a little trouble an 
| ordinary arc lamp may be made to burn satisfac- 
torily under water, even when the latter is in a state 
|of great agitation, it does not appear probable that 
this cause would be of much avail against the 
minute arcs in question. The invention, whatever 
may be its merits, is not entirely a stranger to the 
Patent Office. In 1854,G. E. Dering patented an 
electro-motor, with regard to which he said: “In 
order to prevent the burning of the parts where 
contact is made and broken I surround them with 
oil or any suitable hydro-carbon, or other matter 
or gas, which excludes the presence of oxygen; or 
I extract the air from the chamber surrounding 
|them. Iam aware that it has been before proposed 
| to employ oil or naphtha about the contact surfaces; 
| 1 do not, therefore, claim this principle, but I find 
it advisable in all cases to employ it.” Again, in 
1857, MM. Grenet and Vavin, of Paris, described an 
electro-magnetic engine in which reciprocating rods 
dipping into mercury cups distributed the current, 
and water or other non-conducting liquid was 
placed in the cups above the mercury for the pur- 
pose of extinguishing the spark that resulted from 
the rupture of the circuit. It may be, however, 
that Messrs. Bouteilleux and Laing have been more 
successful in their experiments than would appear 
from their specification, and we shall await the 
exhibition of their apparatus with interest, as there 
is no doubt that commutators are the most trouble- 
some parts of electric light machinery. 


| PATENT LAW REFORM. 

Mr. Lloyd Wise’s paper “On Certain Proposals 
for Patent Law Reform,” was well received at the 
meeting of the Civil and Mechanical Engineers 
Society last week, and the discussion that followed 
was well sustained. Indeed when the time for 
adjourning had arrived it was found the chairman’s 
list still contained names of many wishing to speak. 
Under these circumstances the President, Mr. A. 
T. Walmsley, invited those having observations to 
offer to communicate them in writing to the hon. 
secretary, Mr. Pryce Cuxson, which course we 
understand has been adopted by several gentlemen. 
Mr. Lloyd Wise’s reply was to have been delivered 
at the Society’s meeting last evening, but he was 
unfortunately unable to attend, or to prepare a 
written reply in time, so presumably it will be taken 
at a future meeting. In his paper, to which we 
shall again refer, he alluded to some of the defects 
in the Society of Arts’ Bill, and with regard to 
Sir F. Bramwell’s objections to any examination 
|as to novelty, pointed out that the Society of 
| Arts’ Bill Committee, and those speakers who 
took part in this discussion not being members 
| of the Committee, numbered together only seven- 
| teen persons, of whom six were distinctly in favour 
of such a system of examination, thus leaving only 
eleven (or nineteen including the eight members 
comprising the Committee) who could be assumed 
to be not in its favour. The memorial to the 
President of the Board of Trade, proposed by 
Mr. John Calvert, and to which we referred in 
a recent article,* had received the signatures of 
more than 1400 persons of almost all classes. We 
understand that over 2000 signatures have now been 
received. Bcfore the meeting closed a resolution 
was adopted unanimously, requesting the Council, 
on behalf of the Society, to petition the President 
of the Board of Trade in terms of the memorial 
but modified to express the opinion that the reduc- 
tion in fees should be to a minimum consistent 
with the maintenance of an eflicient Patent Office 
and Museum. 




















> 


t * See ENGINEERING of January 13. 
























































































































































































































































































































APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JANUARY 30, 1882. 
In the Cases of Inventions communicated from Abroad 


the Names, &c., of the Communicators are given 


tn 


Italics after the Applicants’ Names. 





NAMES, &c.. 
OF APPLICANTS. 





43 | J. J. Tansley, Liver- 
Roel. 

344 | S. H. Bevan, Neath. 

345 | Varicas. <Autephone 
Company 

346 R. E. B. Crompton, 
London. 

347 W. Thomson, Man- 
chester. 

348 Cheesbrough. Vemetz. 

849 | H. Loads, Norwich. 

350 | Johnson. Strupler. 

351 | J. Holroyd, Leeds. 

©52 | W. Chisholm, Hawick. 

353 | P. J. Davies, Kensing- 
ton 

354 | Haddan. Frohlich and 
Cc . 

355 | W. J. Doubleday, 
London. 

356 | Reddie. McAdar 

357 | J. Hinks an T 
Hooper and F. R. 


: r, Birmingham. 
358 | C.A M Evoy, London. 


360 | Lake. B'ythe. 

361 Lake. © 

362 ) F ww Tarn r, St 
Albans 

363 Clark. Zibing. 

364 W.Carter, Buckhurst 

ill. 
365 A. Macmeikan, 
’ London. 

366 | 8. C. Lister and J. 
Reixach, Manning- 
ham. 

367 | W. Windus, Bristol. 


ris and 





J Reve il, | Dubin 














373 | J, R. Richards, Kirk 
ham, Lanc. 
y Jenket- David 
oe 
: ,D na- 
‘ ind Pa 
377 | Sir C. T. Bright, Lon- 
378 y 
379 W Wright, lymouth 
580 | CN. Andrews. San 
Francisco, U.S.A 
381 | Brewer jas 
882 | Johuson. Allen 
83 | G. Low Ipswich 
384 | Lake. Aecendali, 
385 | G. he Toft, Stoke- 
Jan.26 on . 
386 | W.T Henle »y, Plais- 
tow. 
387 | J. Walker, Leeds. 
s iJ. M oss, Patri- 
croft 
$9 | Lake. T7rat 
390 | Lake. J ’ 
291 | Thomr Ca 
Coffin, and French 
292 | Thompson Union 
Electri Manufac 
turing C 
Marsden, 8 


fiel 
H. M. Be 


34 nnet, Liver 

pool. 

395 | R. Schroer, Vienna, 
% | J. rTeenwood, % 
970. “met, Leeds 

398 5 weibler, Ber.: 3 

399 7. H. wk r, Swke, 

nd E. Hanco:k, 
Wo rce. ste r 
400 | C, Corneby, Popls 
401 Harriston 


8. Wright, 
Ontario 
402 | T ir 


J.N. Aronson, London. 


ABBREVIATED TITLES, &o. 


Brake apparatus. 





Bonding roll roofing tiles. 
Win d ins’ ruments complete speci- 
tt 7). 
Elec tric lamps and apparatus used 
n connexion with electric light- 
ing. 


Lawn tennis markers 
Repeating small arm. 
Boots and shoes. 
Apparatus for supplying furnaces 
with fuel 
Tanks for fi 
sewers. 
Apparatus for cutting cheese. 
Water-closets and latrines. 


acid. 






ushing and ventilating 


Manufacture of acetic 


Gratings, or bars of fireplaces, &c 


Arresting the progress 


of ships. 


Fastenings for cravais. 











Handles for railway carriage and 
other doors J : 
Looms for figured pile fabrics. 
cture f sulphuric acid, and 
util tion of pro rom 





+ 
Purificat 


lead. 





Pipes for smoking 

Cat food from brewers grains 
Piano organs. 

Electric lamps 


Signalling apparatus for railways 
Flush cisterns. 
Automati 









Utilising waste 
irying bri 








Cores for 
Purifying coal gas 
Transferring desigus to surfa 
Magazine firearms 
Terrets ar yparatus for driving 
horses x oi 
Stylographic fountain pens 
ning light by electricity, and 
lating the electric current for 
same ; 
s of patlery scissors, joiners 
chisels, 7 
Isolating fire from the auditorium 


in the atres, &. 

An improved proceeding to prepare 
photographical copies on the sur- 
face of all matters. 

Confectionery & wrappers for same. 

Gas engines. 

Mant ufacture of sugar 





Decorating glazed earthenware, & 
i R propeller for steam 
Apparatus for manufacture of caskr. 


Apparatus for sawing wood. 





Nos. 








436 
437 


438 
439 


440 


441 


444 
445 
446 
447 


r 
E Andre ws  Sataey. 
| B 


ENGINEERING. 








NAMES, &c.. 
OF APPLICANTS. 


T. Whetstone, London. 
T. Wood, Portobello. 


C J. Ball. London. 
Clark. Bush. 

W. Fewster, Margate. 
Glaser, SchwJlle 


M. Ashworth, Stack- 
steads, Lanc. 

G. Chapman, Glas- 
gow 

C. Pieper, Berlin. 


L. A. W. Lund, Lon- 

B. rs Thomson, Lon 

A. Cracknell, Peck- 
ham. 


W. Hillman, Coventry. 

J. Cliff, Frodingham, 
and J Dawes, 
Messingham. 

8. Withers, Torquay. 

J. Dewrance, London. 










Lake. Herttan 
Haddan, Schopfer. 
G. Perks, Perry Barr, 
Stafford. 
R. Simon, Nottingham 
Barlow. Wetter 
M. Ingram, Man- 
chester. 
A. Stierlin, Man- 
hester. 
8. Collier, Bridgend. 
Jensen. Wilmsmann 
Child, Friera 
} and T. E 
car, and 
aw, Hudders 
id and 
Heyne and 


ers, New York. 


E. Bahn, Charlotten 
burg 
Newton. Z ( 
Ss id und D 
Houx 
Imray. Baudot 
Coven 
, Summer 
ley. Bexley 
& W. Judd, 
Straits 
Ne w York. 





G. V. Fosbery, Bitton. 
F. A. Gatty, Accring- 
ton 


J. ae 
Po. x, 


E nd W. A. Roth- 
Ww ell Walkden. 


Manches 


Part'y Sander 


Lak American Sere 

J Ww Brown, Leam- 
ington. 

H. Turner, Birmineg- 






} 


orth. and E. Price 
Birmingham. 
Dixon. ‘ 





W. Adair and G. B 
Smith, Liverpool 
W. Paulson, Toton. 
G. and E. Ashworth 
Manchester, 


R. Hindle & G. Green 


wood, Blackburn. 
R. E. Shill, East 


wich 
H. ew 
M. 


ad 


Berlin 
Burnett, 





Spenuym 


ud 
sary. 
etford. 
urner, Plaist ow 


a 








C. Barker, Th 
J 
Lake 


Vanderstraeten. 








1, H. Olver, Tam- 


Dul- 


ABBREVIATED TITLES, &c, 


Frame for exhibiting samples, &c. 
Apparatus for making glass bottles, 
&e. 


Dredging. 

Securing rails to sleepers, &c. 
Saving life and property at sea. 
Cooling and moistening paper. 





Heating the feed-water 
boilers 

Separating oii or tar from blast fur- 
nace gases. 

Sewerage gullies. 

cation) 


Attachment of but 


(Complete s3 cisi 


tons to boots, & 

Means for protecting roofs, walls, 
&c. 

Displaying 
ments, &c. 

Velocipedes. 

Blast furnaces. 


notices, advertise- 


ublic 


Gas engine 8 


Lathes. 
Porcelain or eartl 












coffee- pots 
Motive power engine. 
Felloes and tyres of wheels. 
from 





App: arat us for damping or wetting 
paper previous to printing, & 
Calcinizg limes and roasting 


ores, and kilns t 











nem 
OVID Mm 


achinery 








Legré printing appa 
ng fireproof separat f 
1 lum it stres 
lecorat rs 
handles of tricycles, 
Abstracting ammonia from the 
gaseous products of combustion in 


furnaces. 


lling carriages 


Nailing machines for manufacture 
of wooden boxes . 
Opening and closing carriage doors. 


Dyeing vegetable yarns in the cop 
Domestic firegrates and stoves 
Cofferdams or sectional docks. 


Sectional warping or beaming ma- 
chines 


for steam | 


Screw nails. (Complete specifica 
fion 

Kitcheners or cooking ranges and 
grates, and apparatus for ventila- | 


ting kitchens, & 
Attaching proje 
to preve 


3 to horseshoes 





ut slipy 


Manufacture suring matters 
suitable for , ing and printing 
Hoists 


Brass bobbin winding engines 

Metallic brushes and means for the 
local application of galvanic and 
magnetic currents. 

Beaming machinery. 





Crushing, grinding, pulverising, and 
reducing mineral substances. 

Iron kitchen uteusils. 

Coal getting machinery 


Carriages propelled by hand 
Converting fibres into paper pulp 


Railway signalling — ul atus 

Stopping the tubes of steam ge 
rators. 

Tanning hides or skins. 





“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W. LLOYD WISE. 










LF EB. 3, 1882. 


—_—. = 






GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 

































Applice 


1.—Announced January 27 














utions for Patents, 











No. Name No. Name. No Name. 
1881 1881 1882 
4719 Conroy and 9688 | Varley and 3 Aitken 
Jones (Sei 
Schotield. 7 | Morgan 
Wallis (Poh (S 
De Camp 9 | Allix 
Swan 1 Gou 1 
Lake 13 | Litt nd 
(Copelan N 
Reisert 15 | Duff 
) Nock lj Pet 
(Grosser Winterr 21 | Lak 
3) | Hamilton. De Pass (Cha 
634 | Eadon and (Schwartz et 25 | Payr 
Yeomans Compagnie) 27 | Boult 
636 «OEr mm. 714 | Johnson (Bassin 
5638 | Webster and (Gene 29 | Fitzderald 
Willams Hers B 38, and 
640 | Godfrey and Co.). Beaumont 
42 ) Roberts 5716 | Robinson, él ce 
46 Thompson 5717 | Willeringhaus (Pet 
(Harris) 18 Thompson Hunt. 
5648 | Grimshaw (/arris, Marsto 
5650 ce and Holmes ) Dixon 
nce Stevens and (A 
652 Major Mei 
i r. Luci r 
6 wer B ing 
Bu 41 l lon 
5 ul rio & y) 
60 Pow 4 Moxon 
Gerard ‘ Newton 
Les M i 
5062 | Clark 47| Clark 
Sale Choisn 
t | Huls 49 | Hopkinson 
) Burdess l We ng 
74 Pitt (Van . Thompson 
Ho. venbe Du Bois 
7 Mor 7 Haddan 
B (Rigaud 
(Bat les ) Had Jan 
678 | Wrigl (Berta 
pHS0 Abel 61 Jan und 
O f Wardroy 
& ljniy). Jensen 
82 | Whie and Sut und 
Ast David 
5684 Morton Lake 
86 | Lake Lig 
II,—Announced January 31. 
N Na No. Name No, Na 
1881 1881 1881 
179 = Jer und 74 La Han blair 
it n 4) y 
1 Rowan 748 MacDonald & 8 anit 
109 Edmonson & Bolanchi ul, 
Edm 1 7 Villiers ik ‘ 
son 1882 42 Haughton 
118 Liardet and 2 | Justice i Hende a 
Donn (Goode t (B 
rn 4 Uupy ni Liveir nd 
p21 and wonder 6) Bx 
d ‘ Chaster Boul 
I 8 Stubl il (Va 
t 10 | Brewer Vernon 
5659 Eng rel (Alin- (Ma ) 73 Carter and 
kerfues) 12 | Clark (Can- 75 Baker 
5661 Johnson dee and Reid 
Labue and Story) 77. ~=—- Fordhan 
14 Mackie l Lake 
1G | Buekham & 8 (William 
Jackson Hack wortt 
18 | Morgar 87 Drew 
Brown sy Pim and 
(Phelj l Sand 
D Wirth (/ 
2 fottem and Mackenz 
Gloa ) oxhead 
) Jeff 7 Rucker 
26 Baxter v9 Lake (Eng 
)| Hughe 101 Jacobs at 
32 W rth(A ‘ i Jacobs 
I ak » (R fa Hart 
tle Se 1 
ing Ma ine 
Co) 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 








No. Name. No. Name. No. Name. 

1882 1882 1882 

335 | Lak 45  Varicas 384 «Lake 
(Mackenzi (Autog (Aendal! 
and Hac- Co 411 Pieper 
aren), | \udrews 














No. 
1881 


3833 
3870 


4! 


69 
4070 


4081 


182 


4091 
4093 


4097 
4098 
4106 
4108 
$111 








January 


FE 


EB. 3, 


1882. ] 
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NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, — 


February 17, 1882. 








































































































Name. No. Name. No. Name. 
1881 1881 
Lucas. 4113 Brunton. 4636 | Clark (La 
Johnson. 4118  Absell | Société 

D'lis. 4131 | Horne Anonyme 
Thompson 4137 Watson. dol linpri- 

(Gary) 4139 | Webb. | merie Mar- 
Thompson 4143 | Renals seillaise), 

(Gary). (Steiger). 5029 | Lloyd Wise 
Challender 4166 | Smedley (Marthaus 
Shaw and 4208 Meeson & Polster). 

Fletcher, [4209 Meyer (Fro- | 5038 | Gui.laume. 
Adams been) 5050 | Francis and 
Brewer 4244 Abel (Spiel) | Donovan. 

(Delany & 4277 «Digby Pearson. 

Johnson) 4304 Aylesbury. Von Roden. 
Sellers. 4309 Wirth Hayes. 
Ireland, (Stebbins). Pitt (Starr). 
Leeson, 4388 Tellier Lane Fox. 
Davis. 4634 Cark (Gil- 

Mann. man). Thorpe and 
| Belloli. 
345 | Varicas (Au- 
tophone Co.) 
11,—TZime for entering Opposition expires Tuesday, 
February 21, 1882. 
Name. No Name. No. Name, 
1881 1881 
Allport and | 4271 Lake 5721 | Stevens and 

Hollings (Maikoff & Major. 
Truswell Kabath). 5725 Nairn. 
Blamires. 4319  Lamplugh. 5745 Atkins and 

4346 | Proctor, 1882 Atkins 
Ticcombe. 4454 Sprague. 16 Buckam and 
Lake 4540 Newton Jackson 

(Perra n Dehne), 39 Dixon 
Engel 14695 Barrett (Koenig 

(he )e 5103 | Wimshurst Meister, 
Latham 5418 Liardet and Lucius, and 
Milward, Donni- Briining) 
Lake Ma thorne. 55 ‘Thompson 
King. 6523 | Chapman (Du Bois) 
Wigner and | 5717 | Willering- 61 James and 

Dixon. haus, Wardrop. 

PATENTS SEALED, 
I.—Sealed January 27, 1882. 
Name. No. Nane, No. Name. 
1881 1881 
Arm yng &@h 3514 | Lake (Litch 4576 jrewer 

Loudon field and (Edison). 

Carter and Renshaw) 4624 | Mair. 
ung 3534 | Brewer 4671 Lake 
Srydges | (Schneider (Anthony & 

(Schiltz) 1656 | Thomas. Evans), 
Hopkinson 3589 | Tangye 726 ~Brandon 
Lake (Las i799 | Crookes (Pieper) 

key) 3815 | Benson 4906 | Chisholm & 
Parker (Fanchers). Clegg 
Thompson 3834 | Thompson 4946 

(Pe (Whittaker) 

Glaser (//aa 3880 | Lake. Dion, | 5028 

nwann), 4037 Clark 
Pieper (AKabath), 

(Liernur). 4060 Clark Parrington & 
Abel ( Precht) (Kabath). Almond, 
Lee & Moore] 4542 | Fletcher, 5159 Crompton & 
1 seit 4412 | Wylam FitzGerald 

(Leitner) 4544 ° Turpin. 192 Still 
Par 552 | Jensen p221)-« Lake 
Comstock (Edison). (Shaffer). 

W ils inson i571 | Brewer 5265 Lake 
(Edison). (American 
Screw Co.) 
[1.—Sealed January 31, 1882. 
Name No. Name, No. Name. 
1881 1881 
Cuthbert andj 3610 | Mellor. 5015 Littleton. 

King 3677 Maskelyne 5116 Haddan 
Smith 3718 Woollf, (Jackson), 
Barclay 3751 Rodyk 5166 Haddan 
Bonneville (Denny (Porter and 

Baglin andj 4001 Shanks White) 
j 4144. Maskelyne 5223 Pitt (Fabric 
4369 Marriott and Ornamenting 
Marriott and Manu 
455 Jensen facturing 
(Edison) Co) . 
4587 Dowling 312 Deacon and 
4739 Wallis Gaskell 
(Hamma) 5328 Pitt ( Broth 
4968 Worger and hood). 
Richfor. 5344 Accles and 
(004 Lake Scoit 
(Reed) | 5346 Hladdan 
(Reiss). 
FINAL SPECIFICATIONS FILED. 
21, 1882, Nos. 3175, 3179, 3180, 3184, 3 
, 3191, 3192, 3193, 3203, 32 
3212, 3214, 3214, ia 
9, all of the year 1881. 
23, 3217, S221, 3228, 3230, 3231, 3232, 3246, 
5264, all of the year 1881 
24, . 4 262, 3279, 5287, 3296, 3399, all of 
5, » . 3240, 3247, 3254, 3259, 3272, 
313, all of the year 1881. 
96, .. 261. 3267, 5268, 3271, 3274, 3276, 
8280, 3281, 3 3283, 3294, 4733, all of 
the year 1881. 
TR « $292, 3295, 3302, 3708, 5312, 3524, 4013, 


all of the vear ISS1 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED, 




















No, Name. No. Name. No. Name. 
1879 1879 1879 
288 Haddan 541 | Dewrance 568 Gratrix, 

(Chadwick and Wall. 369 Bown. 

and Sharpe).| 558 | Lake 375 Mason and 
296 Murray. 1878 (Bray). Conlong. 
475 Mills (Harri- | 5318 | Goodrich. 415 Haddan 

son and 1879 (Blackhall). 

Butler). 333  Ujhely. 439 = Hilliard, 

367 = Pitt 
| (Worsley). 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMB 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 

















No Name. No. | Name. No. Name. 
1875 1875 1875 | 
362 Hilland Hey] 336 Harper. 345 | Palmer. 
294 | Cannon. 354 Moore and 

Moore. 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 












































No. Name. No. Name, No. Name. 
1879 1879 1879 
160 | Simpson. 189 Allen 223 | Hodgkinson 
164 | Grubb 190 Harrington and Hodg- 
167 | Lake (7yson), and Brent. kinson, 
170 | Savage 191 Proctor 228 | Bindloss, 
171 | Warner, 193 Lake ( Barton Cheetham, 
172. Lyon and West). and Lees. 
(Hunter) 196 Thomson, 232 | Gally. 
173 Baer ein and 197 Gay and 233 | Fenby, 
Baerlein Gueénot, 256 | Lake (Shaw), 
(Laur). 203 ~=9Fisher. 238 | Jacobs. 
174 | Voice 204 =Burn. 239 | Wirth 
176)Ss- Vivian 206 Barker. (Ungerer and 
177s Ismay 207 | John:on Bazant). 
179 +~Lake (Jouct- 241 | Morgan- 
(Roche) Pastré). Brown 
180 Childs 09 Harbord, (Twombly). 
( Wegmann), 213 Lake 242 | Gauster, 
183 Gedge (Fetter) 243 | Le Francois 
(Philip and| 214. Lemon 246 | Atkinson. 
Philip) 215 Macbeth. 249°} Mewburn 
185 | Alexander 220 +=Barnett and ( Wetson) 
(House and Hodgkins. 255 | Lloyd-Wise 
Wheeler). 221 Dobson. (Drome!). 
188  Haddan 222. «Clark. 256 | Armstrong. 
(Bryson). 
i 
Li.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 
No. Name. No. Name. No. Name. 
1875 1875 1875 
164 | Gilmour. 189 | Worrall and} 201 | Brierley, 
166 | Reid | Worrall. Brierley, 
177. Marsden. 190 | Enoch. srierley, 
187 Fitz 196 | Alexander 228 | & Reynolds, 
188 | Thornley and) (Benwell &€] 240 Moreau 
Buxton. Humphreys) Howarth, 








NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 
PATENT. 


W. C. Sillar, London, R. G, Sillar, Upper Norwood, and G. W. 
Wigner, Camberwell. No, 1954 of 1868, Deodorising and purifying 


seawage, and making manure therefrom. The assignees of the 
patent and trustees for the Native Guano Company, Limited, of 
the Sewage Works, Aylesbury are about to present the petition, 
Anj person desiring to oppose the same must leave a caveat on 
or before the 11th day of March, 1882. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 

DURING THE WEEK ENDING JANUARY 28, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery 

lane, E.C., either personally, or by letter, enclosing amount of price 

and postage, and addressed to MR. H. READER LACK. 


2333. Navigable Vessels: J. F. Jaquess, London. 
(W. Attwood, Trou, New York, U.S.A.) [4d. 5 Figs.)—The vessel is 
made of great width of beam bevelling off in a curved line towards 
the keel at an angle of 45 deg., and carries propellers laterally in 
the centre of the vessel and beneath the water line. (May 27 
1881). 


2458. 


Displaying Advertisements in Cabs, 
Omnibuses, &c.: H. H. Banyard, London. \‘/. /. 
Crettel, Vienna). [6d. 4 Figs.;—The advertisements are upon an 
endless band of cloth carried by rollers, which can be turned by 
means of ratchets and cords. (June 4, 1881). 


2656. Governors for Motive Power Engines: J. 
Bourne, Bayswater, Middlesex. [(d. 5 Fiys.)— Refers 
to improvements on two former patents obtained in 1838 and 1859. 
The invention claims neutralising by means of adjustable springs 
the centrifugal force until the intended normal speed of the eng'ne 
has been reached; also the arrangement +thown iu the illustration 
in which the levers E E' act with increasing force to overcome the 
compression of the springs contained in box D, The tension of the 
spring is made to just balance the centrifugal force of the balls at 











the intended velocity of the engine +o that the throttle valve is kept 
full open until the speed begins to increase, Itis staved that * it will 














be impossible for an engine,” using this governor “to be accele- 
rated one stroke per minute.” (June 17, 1881). 


2674. pe Composition, Distribution, and 
Justification Machinery: I. Delcambre, Brussels. 
(6d. 7 Figs.]—The novel features of this invention are (1) in 
employing semicircular or curved levers for operating the letter 
or type passages; (2) the method of operating a slide or gate for 
opening a passage for the types as they fall into an inclined plane 
on the conductor; (3) an arrangement of spring on which the edge 
of the type reservoir rests; and (4) the use of type reservoirs made 
of glass. (June 18, 1881), 


2690. Lamps for Sewing Machines, &c.: E. P. 
Alexander, London. (@4 P. Desprin, Pujolos-de-Libourne, 
Gironde, France), (6d. 6 Figs.}—The body of the lamp carries a 
screwed spindle and clamp by which it may be attached to the 
table of the sewing machine. (June 20, 1881), 


2694. Lamps for Railway Carriages, &c.: W.H. 
Bulpitt, Birmingham. (6d. 4 Figs.}—Relates to former 
Patent 433 of 1881. The object of the present invention is to enable 
petroleum or other volatile oils to be used, and consists essentially 
in the mode of receiving air through the bottom of the protecting 
glass of the lamp, and in the arrangement for ventilating the top of 
thelamp. (June 20, 1881). 


2704. School Slates: J. F. Walters and W. 
Pickering, London. [4d. 2 Figs.)—The frame of the slate 
is marked with divisions of measurements, and has a ruler or 
slide. (June 20, 1881), 


2708. Escapement for Watch and Clock Move- 
ments: A. Browne, London. (£. Wensch, Vienna). (6d. 
6 Figs.)—Consists in an anchor rod pivotted on the top plate, 
and having at its lower end a tooth which engages with the escape- 
ment wheel. The upper end of the rod has a fork which surrounds 
an eccentric on the spindle of the balance wheel. A spring presses 
against a pin on a plate above the eccentric and imparts motion 
to the balance wheel. (June 20, 1881), 


2710. Air Compressing Engines: E. Holt, Rad- 
cliffe, Lanc ire. (8d. 11 Figs.}—Has reference, first, to 
the means of connecting the air inlet valves of both cylinders 
together, so that as one valve opens the other closes and vice versa ; 
and, secondly, to the method of finally compressing the air after it 
has passed out of the main cylinder and been cooled in the ordinary 
manner, The cylinder covers are connected together and form one 
casing; a and bare the inlet and outlet pipes respectively. The 
air first enters one of the cylinders by the valve F, and is then 














ar in Sie —- 


a Sa ens I re 
compressed and delivered through a delivery valve G, whence it 
passes to a cooling tank and then enters a high-pressure cylinder 
I (see Fig. 1) through a back pressure valve Q, and then throug 

inlet valve N, In this cylinder the air is finally compressed and 
passes out through poppet valves P to the receiver, The ram J of 
the high-pressure cylinder I acts as a cylinder and slides to and fro 
on a hollow stationary ram K, This ram also acts as a pump for 
causing water to flow round the low-pressure cylinder H (only the 
end part of this cylinder is shown) ; J8 is the inlet valve and J* the 
delivery valve, through which latter the water is delivered to pipe 
H! and thence toa cooling tank and the cylinder H. (June 21, 
1881). . 

2713. Combing Machines: J.C. Walker and J. 
E. Stephenson, Shipley, Yorkshire. [td 6 Figs.)— 
Has reference to the feeding or filling head of the machine 
Instead of the usual feed rollers, a number of sliding gills operated 
by eccentrics are employed, Each gill efter moving the required 
distance drops away from the material, and is moved forward 
again to the other end, and raised into its former position to con- 
tinue the feeding. (June 21,1881), 


2717. Feed-Water Heating Apparatus for Steam 
Boilers: H.H. Lake, London. (£. J. Hail, Buffalo, New 
York, U.S.A.) [6d. 9% Figs.J—Essentially consists in connecting 
the feed-water heater with both the steam space and the water 
space of the boiler. A spray valve at the mouth of the feed pipe 
delivers the feed-water into the steam space of the boiler in a finely 
divided spray. (June 21, 1881). 


2720. Machinery for Washing or Cleansing 
Wool, &c.: J. Petrie, Rochdale. [sd. » Figs.)—Consists 
essentially in the arrangement of the washing tank or trough. 
The wool to be operated upon is placed upon a number of 
stationary bars or ribs 9, and is cleansed and conveyed from one end 
of the trough to the other by rising and falling reciprocating bars 
11, which receive their motion from cranks. Pressers or plungers 
52attached by chains to revolving cranks 73, together with jets of 
water, assist in the soaking and washing of the material. _ The 
fixed bars 9 are placed at an angle fur conveying the materia! to 














squeezing rolls, and air is admitted underneath the wool for 
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accelerating the cleansing operation, The tank is cleaned by 
means of pipes 79 in the usualmanner. (June 21, 1881). 


2722. Wax Thread Sewing Machines: W. R. 
Lake, London. (G. W. Copeland, Boston, U.S.A. (10d. 19 Figs.) 

— Reiates to machines for sewing the out-sole to the upper and 
insole of a boot or shoe by a line of stitches passing from the 
exterior of the out-sole, making what is known as the * McKay” 
sewed boot or shoe. The invention comprises a revolving horn 
upon which the work is supported, stitching mechanism, a needle 
feed, a presser foot and needle bar, and mechanism for operating 
the whirl. (June 21,1881). 


2735. Buckles: J. Belicard, Manchester. [id. 
20 Figs.}—The buckles are formed with a locking arm or lever by 
which the strap or brace is retained. (June 22, 1881). 


2738. Treating Bessemer Metal: P. Jensen, 
London. (Dr. H. Tholander, Sweden). (6d. 10 Figs.}—Consists 
(1) in exposing the metal to a partial vacuum in its molten state in 
the converter in order to obtain compactness and freedom from 
red-shortness, and (2) in the improved apparatus shown in 
vertical section in the illustration; A is the converting chamber 
fitted with an ejector B,and having on its upper end a dish a, int 
which fits the ringc of acapd. The ring is retained by . and 
is luted with ground quartz or “caamotle flour,” the whole being 









9 











lined with fi aterial. The feeding rod ¢ enters a branch 
from the chamt linterior rod, and is mac le hollow so as to 
serve as a b! g pipe in an ejector. The delive mouthpiece 
7 is formed in the cap d immediately over an i cen ‘tral with the 
feed rod. When eva m is to take place, steam or air is 
admitted by pipe’. Tk r some time afte r the 
process of smelting is over, 1¢ gases, caused to evaporate by 
the action of the partial vacuum,are removed before the metal is 
poured into the moulds June 22, 1881) 


2740. Refrigerating Apparatus: A. S. Haslam, 
Derby. [lid 10 Fi efers to improvements on former 
patents 148 Stand 50 0 of ion The apparatus is for use on the 
dry air system, that is to say, a system in which the air is not 
brought into contact with the water used { reooling, The present 
invention consists (1) in arranging the cylinder A, condenser B 
collector and separator D, expansion cylinder E,and the motor 
engine on one bedplate C, so as to produce compactness, (2) In 
the construction of inlet and outlet vaives A? A*. The former 
consists of a pag having a hollow stem working in a fixed 
sleeve and operating inwards. The spindle passes through the 









































stem and is surrounded by a coiled spring contained within a 
hollow —— a*,. The construction of outlet valve A? will be 
understood by the drawing. (3) In the arrangement of expansion 
eylin« ~ r E, which has, on one side, an adjustable supply and cut- 
off valve, and onthe other side an exhaust valve which allows the 
expanded air to pass off through short straight ports. (4) In an 
improved starting gear for putting the engine in motion when it 
has stopped at a deal centre; this consists essentially in forming 
notches in the periphery of the flywheel, into which engages a 
pawl operated by a hand lever, (June 2 22, 1881), 


2745. Treatment of Fibrous Animal Matter for 
Manufacture of Manure: E. Davies, Liverpool, 
and E. Massey, Dewsbury, Yorkshire. [(d. 3 /igs.j)— 
The treatment consists in heating the material in the presence of 
a non-oxidising gas, grinding to a powdery condition, and agitated 
by rotating stirer The ammoniacal gases evolved during the 











treatment are collected and condensed. The apparatus consists 
of a closed vessel heated by fire or steam, the material being fed 
by a revolving screw whilst a stream of carbonic acid gas is caused 
to tlow through the vessel, so as to exclude air or free oxygen. 
(June 23, 1881). 

2747. Purification of Water: G. Bischof, London. 
(4d. 1 Fig.|—This invention is for the use of lime water, or 
equivalent agent for neutralising carbonic acid contained in the 
water, so that when the spongy iron filter described in former 
Specitication 2137 of 1879 is used, the water does not carry with it 
any trace of iron. (June 23, 1881) 


2757. Machinery for Winding, _ Bowing, and 
Twisting Yarn or Thread: J. a T. A. Boyd, 
Shettleston, Lanark. [S/. 1! Fie} the improvements 
are applicable to combined doubling and twisting mechanism, and 
comprise a spindle bearing, a cradle for the uppermost feeding 
roller, and various detector and stopping details; also improved 
arrangements of detector levers, drop wire detectors, and clearer 
detectors ; and also improvements in drum-winding machinery 
In the machine shown, the yarns to be doubled are drawn off 
bobbins 17, and pass downwards to wire guides 20 forming parts 
of detector levers 21, and thence between two lower continuously 
rotating feed rollers 22 and an upper feed roller 23. From the 
feed rollers the yarns pass downwards through a guide which is 
on a lever 24, and thence to the traveller of a ring 25 or other 
twisting arrangement. The bobbin 27 is on a spindle which runs 
in a long tubular bearing 28 held in the intermediate and bottom 
rails 15,16. The stoppage of the feeding action and of the twisting 
and winding actions when a yarn breaks or fails is effected by 
means of a vertical rod 30 which has fixed at its upper end a 
cradle 31, which when the parts are in the working position, as 
shown at the left-hand side of the figure, does not touch the top feed 



















roller 23 nor interfere wit I rit. When, 
however, the vertical r odd 3 ts the top feed 
roller 23 ‘as shown at the rig nd stops 


pn te eding motion The top roller nat bevelled 

spheric al ends but without journals, so that one or more yarns can 
easily be entered under either end of any of them. On a yarn 
breaking « ! I 





r failing the inner end of the corresponding de 
lever 21 descends into a position to be acted on by the wiper shaf 
39, wnich then pushes the lever 21 and through it the vertical 
rod 30 sufficiently forward for the catch plates 35, 36, to become 
disengaged, w hereupon the rod 3° is he action of its 

lifts the detector 


sounter weighte i lever 33 The 

levers 21, so that their inner ends, even when not held up by the 
yarns, are clear from the wiper shaft 359 he counterweighted 
jever 33 hasa pulley 40, whi en the vertical rod rises, and the 
nted end of the lever 33 descends, allows t rd 41 to become 
slack. Atthe same time a finger 42 nips and holds the driving 
cord against a stationary finger 43, and thereby stops the spindle 
For the purpose of setting the parts in the w« sitions, the 
vertical rod 30 is formed with a front arm hich a hand 
lever 24 is jointed, the inner end of this lever 24 catching upon the 
top front rail 13. or upon a pro ion thereon. When the hand 
lever 24 is raised it affords a euncentant space for doffing or 
removing the bobbin, Other modifications cribed both of 
general arrangement and details. There are eighteen claims, 


(June 24, 1881) 

2759. Door Latches Ss. L. Coates, Newport 
Pagnell, Buckinghamshire. 6d. iF "igs }—The bolt of 
the latch is withdrawn by lifting, pulling, or pushing a handle 


instead of turninga knob as usual, (June 24, 1881) 

2761. Electro-Magnetic Induction Machine for 
Dividing a Direct Current into Alternate Cur- 
rents L. A. Groth, London. (J. Lachaussée, Liege, 



































Belgium.) (cd. 2 Figs.}\—The characteristic feature 
tion is that all the bobbins are independent of each other, and are 
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so arrange au that each of them may be put into and taken out of 
the machine without interfering with the other rhe rotating 
plates AA carry the fleld magnet bobbins B B, the two sets of 
which are separated by a fixed drum D, in the thickness of whic! 
are placed any suitable number of metallic spirals E of small 
thickness, but of a diameter sensibly equal to that of the electro 


Fie 4 














magnetic bobbins. Fig. 1 shows the construction of the dru 
which is made of wood : one bobbin E is in its recess, while tl 
other recesses are empty ‘The spirals are wound round a ver 
subdivided magnetic material, or are even wound simultaneous 
on the wires or strips.” All their ends are connected to smal 
terminals F’ to F**, parallel to which are placed large terminals 
G and G' which serve to connect these to one or more general 
return wires, and “allow of the grouping of the currents i 
tension or in quantity, even when the machine is working (June 
24, 1881). 


2762. Adjusting Action for Chairs and Couches: 
T Barnby, Birmingham. [4/. 4 Figs.)— By means of a 
rack the inclination of the chair can be adjust d. (June 24, 1881 


2765. Motive PowerEngine: J. Levassor, Paris. 
(4d. 1 Fig.}—Cor ts substantially in ‘the employment of ful 
minate of mer ury and other analogou aces which will 
detonate from the effect of a shock, either alone ymbined, with 
inert substances for pr ducing motive powe 4 
piston contained in a cylinder.’ (June 24 


2773. Spinning and Twisting Machinery: A. = 
Clark, London. (?. Townson, Thompsonville é (6 
sj—Is for an arrangement for aut 
spee lo f the spindles when the bobbin 
und also for facilitating the 
flyers have been sto; 
ar wheels of dif 




















ire 
f th 









flyer and stops the spin lie. (June 24 1sst 
2775. Apparatus for the Sanntncsuve of Gas: 

J. Woodward, Manchester. [(. Refers to 
arrangements for opening and closing the c 

each gas retort and the hydraulic main, 





the gas to pass freely and without resistance f: rt to 
the main when the process of distillati 3 g n th 
coke is being removed the retortr ation 
is shut by causing a * head the liqui he t main to 
close the outlet from the “ dip p pe (June 25, 1881). 


2782, Secondary Bamartes: 2 E. Newton, Lon 
den. (Société Universell unasi, Pa 





5 Figs.J—A A‘ (F are Neve plate aap ve trod 
( f if laid in the cells 
th of each cell is abo 





mod f the above the lead foil 
lates with their shelves are made of an 
ase the shelves are only one-twelfth 
lates are treated to extract the tin and 
ir 


lacing them an electrotype cell and 
tive pole of a batt rhe spa 
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between the shelves are filled with pure lead filings or with lead 
precipitated from one of its salts, The preparation known a 

‘Saturn's tree” presents the met al i in the most finely divided and 
permeable condition possible, und 3 show a simpler form 
of battery, in which the shelves are a spensed with and the sheet 
lead is cut into strips which are laid « ne above another on the bot- 
tom flange of the plat s. The pile of strips is then soldered to its 
supporting plate, which may be better described as a frame, the 
vertical wall of the plate, as well as the shelves, being in this case 
dispensed with. The breadth and depth of the frame will corre 
spond with the width and length of the strips. Two of these 
frames A2, containing strips of lead d, are placed in a yulecanite or 
other suitable vessel about } in. apart and rest upon blocks of 
wood. (June 25, 1881). 


2785.* Sleepers for Railways and Tramways: 
C.G. Clarke, Kingston-upon-Hull, Yorkshire. (2/.) 

“The sleepers are composed of concrete, asphalte, or artificial 
stone, either in blocks or put in en masse, and compressed or other 
wise, according to circumstances, and with these may be con 
bined wood, iron, or asphalte as may be required.” (June 25, 1581). 


Dey Kilns: T. Carder, Chudleigh, Devonshire. 
5 FigsJ—A series of arched kilns or ovens are —— oo 

sucer sion, and receive a blast of intensely he ‘ 
int with inflammable oils, gas, 
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2788. Apparatus for Obtaining Light by Elec- 
tricity: B. J. B. Mills, London. (/. Million, Lyons, France). 
(6d. 5 Figs.]—Each of the two carbons is mounted in a carriage 
aa', and is impelled towards the other by cords wound round one 
of the windlasses H H'. These windlasses are turned by cords 
attached to the counterweight J. The motion of the carbons is 
controlled by cords wound on the barrel F, and gradually let off 
according to the consumption of the electrodes. Fig. 2 shows the 
regulating apparatus developed in one plane and Fig. 3 is a 
section of a modified form of carbon-holder in which the 
current passes through the spring d and roller 6, Upon the 
axis of the barrel F is a ratchet wheel K “furnished with 
a spur M and operated by a lever N, having at one end 
a counterpoise © and at the other a fork, to which are 
attached two bars P P! passing through two solenoids QQ', a 
stop R serves to work the click L.” Y isa resistance coil with a 
core formed of a bundle of iron wire. This construction * no 
longer requires long lengths of conductor wound thereon, provided 
that it forms two currents of induction and of contrary direction.” 
Q' is “ called the solenoid of substitution, because at the time of 
lighting the lamp it is substituted for the solenoid of regula- 
tion and permits the lighting without oscillation of the arc.” 





Zisasolenoid with a core dipping into an insulated vessel of 
mercury, Supposing the carbons to be slightly a t and the 
lamp to be put in circuit, the current, entering at r (Fig. 2), cannot 
pass by the arc, but will follow the conductor s, and will pass 
between the contacts 3and 4 through the mercury, which is raised 
or displaced by the core 1 lying init. It will traverse the resist 
ance coil Y and the substitr 1 solenoid Q' to the opposite con- 
ductor r, and in so doing “ will magnetise the bar P' and attract 
it with so much er that all the current will pass by this 
solenoid,” y down the lever N. ‘ This last will draw 
back the click L, which will be raised by the friction of the spur 
M on the stop R.” The driver will thus be rotated and the carbons 


moved together, whereupon the current will partly circulat und 
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outlet water pipes respectively, The fuel is consumed in the fire- 
box E, and the products of combustion pass by smokebox F to the 
chimney, The supply of fuel is equal to the contents of the receiver 
H and pipe B, (June 27, 1881). 


2802.* Weaving: O. Drey, Manchester. [id. 
1 Fig.j—Consists principally in weaving velvets by floating the 
pile picks over six, ten, or other even number which is double an 
on and working all the warp threads in pairs. (June 27, 
881) 


2803.* Apparatus for Hulling and Cleaning 
Rice, &c: R. Douglas and L. Grant, Kirkcaldy, 
N.8. [2d.)—Consists essentially in employing three stones so 


arranged that either the centre one may revolve and the other two 
remain stationary, or the latter revolve and the centre one remain 
stationary, by which means it is stated the work of two double 
stone mills can be accomplished. (June 27, 1881). 


2805. Lead-Eyesand Rope Attachments: H. J. 
Haddan, London. (W. P. llealey, Mass., U.S.A.) (6d. 3 Figs.) 
—Is cast of metal in one piece, and has the usual rope eyes and 
terminal grooves, and a socket piece for receiving the end of the 








the solenoid Z, and drawing up the core will allow the mercury to 
fall away from the contacts 3, 4, and thus cut the solenoid Q! out of | 
circuit. The counterweight O will raise the cores P and P', at the 





same time the click L will turn the ratchet wheel and draw the 
carbons back to establish the circuit. After the arc is established 
its further regulation will be effected by the shunt solenoid Q, 
unless it should totally fail, when a circuit will be again opened 
through the mercury. (June 25, 1881). 


2789.* Roller for Roller Blinds: H. Otway, 
Lambeth, Surrey. (2¢)—Toenable blind rollers to operate 
in curved windows, a rod is bent to the sweep of the window. and 
carries a number of short rollers connected by short pins. To the 
first roller is fixed the blind «pring or pulley to wind up the blind, 
which latter is fastened to the whole of the rollers. (June 25, 1881), 


2790. Evaporating and Drying Apparatus for 
Treatment of Sewage, &c.: G. W. von Nawrocki 
(J. Swiecianowski and S§. Adamezewski, Warschau, Poland), [d, 
2 Figs.) 
the fireplace to each being connected to one common flue, so thit 
by an arrangement of dampers’a large number of the pans can be 
heated by the products of combustion from the others, (June 25, 
1881). 


2792. Carriages: A. E, 
8 Figs.]— Relates to hansom cabs 
the body are curved tothe arc of a circle,{the centre of which is 
about the centre of the front seat. f the cab is closed 


Dalzell, London. [4:. 


The front of 
by two glazed frames, which can slide back in grooves in each side 


of the body. (June 25, 1881). 


2794. Looms: W.H. Beck, London. (J.C. Y. Mouret, 
Esquennoy, France), (6d, 3 Figs.)—The drag on the warp beam 
is produced by the friction of spring fingers which clasp opposite 
sides of flanges on the beam. The warp is drawn off by rollers 


The sides of the upper part of | 


| ment; 





The evaporating pans are arranged in two parallel rows, | 


driven by a ratchet arrangement actuated by the sley sword and a | 


monkey tail. (June 25, 1881). 


2799." Steam Boilers: R. Thompson and J. 
Watson, Liverpool, (2d ]—A cylinder is placed above an 


ordinary boiler, each has separate water spaces, but the steam | 


spaces are in communication. The upper boiler has tubes through 
which the products of combustion from the lower boiler pass 
(June 27,1851). 


2800. Reversing Gear of Engines: G. P. Ren- 
shaw, Nottingham. [(6¢ 5 Figs.j—Is particularly applic- 
able for engines working in pairs. Instead of employing two 
eccentrics the forward motion is obtained in the usual way, and 
the backward motion by means of connecting links and levers B 





is the forward eccentric for the right-hand engine, and C the back 
eccentric for the left-hand engine, the engine cranks being at right 
angles as usual. Link F and Jever H, moved by the forward 
eccentric B, actuate the upper end of the link K, and link G, moved 
by eccentric C, the lowerendof link L. (June 27, 1881). 


2801, Circulating Water Boilers: F. Hocking, 





Liverpool. [10d. 13 Figs.)—Consists in forming the boiler so 
that it can be automatically fed with fuel. The illustration shows 
one of the arrangements described. The boiler is in the form of a 
taper closed cylinder A, The fuel is contained in a receiver H, 
and falls upon the furnace bars C. 


JK are circulating inletand ing the grain as it falls through. 


| Surrey. 


wire rope which is fixed by running in melted metal. (June 27 
1881) 
2807." Telegraph Cables, &c.: A. C. Ranyard, 


London, and J. A. Fleming, Cambridge. (2/)— 
Manilla or other fibre is twisted or plaited round the conductor 
wire, and impregnated with “ paraffin butter,” by forcing the 
same in while the cable is in an exhausted chamber. (June 27, 
1881), 


2809. Apparatus for the Manufacture of Ce- 
W. Joy, Aylesford, Kent. (8/. 5 Figs.j—Is for 
impr nformer patent of September, 1877, and consists 
in the arrangements for enabling the gaseous products of com- 
bustion from the kiln to pass as required either through flues 
under drying floors, or direct to the chimney, or through the flues, 
and afterwards todrying chambers. (June 27, 1881). 


2810. Apparatus for Separating Fluids of Dif- 
ferent Specific Gravities: F. H. F. Engel, Hamburg. 
(G, de Laval, Stockholm.) (6d. 2 Figs.)}—Is for improvements on 
former patent to Laval, November 4, 1878, and consists, firstly, in 
the arrangement of the centrifugal vessel, and to the overfiow for 
the separated fluids, and, secondly, to friction gear for transmitting 
the motion from a vertical shaft for operating the centrifugal 


yverents « 


vessel, (June 27, 1881). 
2811.* Paper Cutters or Knives: J. Gruneke, 
Paris. [(2d.]—The blade is made of cardboard upon which can 


be printed an advertisement. (June 27,1881), 

2812. Sewing Machines: T. J. Denne, Red Hill, 
[6d. 6 Figs.}—Relates ‘1) to mechanism for operating 
the shuttle ; (2) presser foot and feed appliances; and (3) a com- 
bination of appliances to be fitted to and actuated by an ordinary 
sewing machine to enable button holes to be worked. (June 27, 
1881). 


2822. Pumps: E. Woolf, London. ([2dj—A pump 
of a given capacity is inserted in a cask, and by means of a 
ratchet arrangement and dial plate registers the number of its 
strokes, and consequently the amount of liquid drawn. (June 28, 
1881). 


2823.* Secondary Batteries: A. P. Laurie, Edin- 
burgh. [2d )—The plates are zinc and carbon and the solution 
iodide of zinc. When acurrent is sent through the cell zinc is 
deposited on the zinc plate and iodine set free at the carbon plate. 
When the process is reversed the iodide of zinc attacks the zinc 
and the zine set free at the carbon pole is dissolved by the free 
iodine. (June 28, 1881). 

2824. Ratchets: C. Geddesand P. Sword, Liver- 
pool. (6¢. 7 /igs.j—Instead of using the ordinary ratchet and 
spring pawl, a ratchet wheel is formed on the stock of the tool 
and surrounded by the boss of a hand lever, The hole in the boss 
is larger than the diameter of the wheel, is oval in shape, and has 
two or three teeth cut in the handle end of the boss, and the same 
number on the opposite end of the bors, These teeth gear with the 
teeth of the wheel when the handle is pulled in one. direction and 
disengage when the handle is moved in the other direction. 
(June 28, 1881). 


2825. Apparatus for Separating Iron, Steel, or 
Magnetic Oxide from other Substances: E. Hunt. 
Glasgow. (J. King, Cairizal Bajo, Chili), [6d. 5 Figs.}—The 
grain or other material to be treated is placed in a hopper and 
descends in a regular stream down an inclined channel where it 
passes in contact with a sheet of zinc on one side of which are 
arranged a number of magnets which cause the particles of iron 
to adhere to the thin material, and as they accumulate the hold 
on those which become lowest relaxes and they drop off. (June 
28, 1881). 

2827.* Felted and Fulled Materials Employed 
in the Manufacture of Hats, &c.: W. H. Beck, 
London. (Za Société A. Ruffin et Cie, Paris). [2d.]—Consists (1) 
in applying by batting a covering of wadded silk to felt; (2) in 
afterwards fulling the felt thus covered ; and (3) in steaming or 
shrinking the covered and fulled felt in the ordinary way to render 
the silk floating. (June 28, 1881). 


2829." Apparatus for Hulling and Cleaning 
Rice: J. Halliday, London. (2d.)—Consists essentially of 
a revolving cylinder and fixed frames, the faces of which are 
covered with the usual cement or wire cloth. Below the appa- 
ratus is placed a winnowing chamber containing fans, for wignow- 
(June 28, 1881). 


2832. Laundry Irons: F. A. K. Cook, London- 
derry. (6d. 5 Figs.|— 1s for a combined smoothing and glossing 
. The body is hollow, tapered at each end, and heated by jets 

of gas. (June 28, 1881). 


2833.* Electric Incandescent Lamps, &c.: G.G. 
Andre, Dorking, and E. Easton, Westminster. (2¢.}— 
[be invention appears to consist in making incandescent filaments 
from natural fibres without alteration of furm and structure other 
than results for carbonising. (June 28, 1881). 


2835.* Endless Band Saws: J.H. Johnson, Lon- 
don. (H. Tuyssuzian, Paris). (2d.)—Instead of brazing the ends 
of the band saw together as usual they are attached by a hook or 
interlocking joint, so that the saws may be used for cutting fret- 


work. (June 28, 1881). 
2837. Dyeing: W. E. Gaine, Hammersmith 
Middlesex. (4¢.)—Consists in the use of tannin with the salt 


of an alkali, and using also ammonia, with the addition of aniline 
mauve, The invention relates especially to dyeing blacks and 
blue-blacks. (June 28, 1881). 


2838. Purification of Coal Gas: C. F. Claus, 
London, (4d¢.)—Comprises the obtaining of anhydrous gaseous 
ammonia or ammoniaca! gas from purified gas liquor, and the 
admixture of the anbydrous ammonia with the coal gas for the 
purpose of effecting its purification. (June 28, 1881), 


2841. Plainand Mixed Repps, &c.: J. Horrocks, 
Bolton, Lancashire. (4d, 2 Figs.)—The yarns are con- 
ducted between the ribs of the cloth, so as to forma stitch, the 
effect of which is to prevent the threads being pulled apart. The 
material is consequently of great strength and durability. (June 29, 
1881). 


2842.* Motive Power Engine: G. O. Topham, 
Maida Vale, Middlesex. [2¢)—Water is admitted to a 
pair of collapsible and expansible bellows, and rotary motion 
transmitted to a crank by means of a connecting rod jointed to 
the upper plates of the bellows, (June 29, 1881). 


2843. Apparatus for Indicating and Recording 
Words and Symbols: J. M. Jones, Battersea, 
Surrey. (4d. 5 figs.)—A strip or band of paper is carried by 
rollers contained in a box or case. The words or figures are 
written or printed on the paper, and are viewed from openings 
made in the side of the box. (June 29, 1881), 


2846.* Apparatus for Transmitting Sounds by 
Electricity: E. J. Patterson, London, (2d.)—Relates 
to carbon transmitters. Instead of a diaphragm several carbon 
blocks are used, of which one or more are fixed to a base and 
electrically connected to one pole of a battery, while the remainder 
are elastically supported and connected to the other pole. The 
blocks are connected one with one other by carbon rockers. The 
sound waves impinge directly on the carbons and vibrate them. 
producing the undulatory state necessary for producing similar 
vibrations in a diaphragm at the receiving end. (June 29, 1881). 


2848. Treatment of Carbon for Electric Light- 
ing: J.G. Lorrain, London. (4d.]—Claims the treatment 
of carbon rods, filaments, &c., by the employment of a substance 
containing carbon in conjunction with a substance that will act 
upon, or be acted upon by the former, so that decomposition shal] 
take place and the carbon shall be deposited in and upon the body 
under treatment. As an example carbon rods, &c., soaked in 
turpentine are treated with gaseous chlorine at gradually increasing 
temperatures up to bright red. Another method is to boil them in 
syrup and carbonise the included sugar solution by sulphuric 
acid. (June 29, 1881). 


2849. Purifying Coal Gas: J.G. Hawkins, Wigan, 
Lancashire. (4d¢.)—Consists substantially in the introduction 
of carburated atmospheric air, either at its normal temperature or 
at an increased temperature; by which means a continuous revivi- 
fication of the oxide in the purifiers is produced, and the trouble 
and cost of purification reduced without affecting the quality of 
the gas. (June 29, 1881). 


2850. Treating Fish for Use as Manure: S. D. 
Cox, Woolwich, Kent. [6d. 2 Figs.)—Fish refuse is sub- 
jected to the action of steam. and when thoroughly cooked is 
cut into small pieces and placed in a hydro-extractor, and also if 
necessary further dried upona drying floor. The process reduces 
the fish to a dry powdery condition free from objectionable smell, 
(June 29, 1881). 


2851. Electric Lighting Apparatus: W. R. Lake, 
London. (J. J. Wood, New York). [6d. 3 Figs.;—Comprises 
devices designed to afford a conducting path around a faulty lamp 
when the resistance of the lamp circuit rises above a regulated 
amount. M and §S are differential coils, S being in the shunt 
circuit as is usual. They act conjointly ona lever F, which carries 
a train of wheels, of which the first pinion is in gear with the rack 
on the carbon-holder, and the last drives a fly or escapement, 





























when it is freed from a spring detent 6, on the connecting spring 
H, by the falling of the lever F. The spring H also acts as a con- 
necting bar. K is a solenoid inthe lamp circuit with a core 15 
standing on a spiral spring, and situated under a contact piece. 
If the feeding gear sticks. or the carbons break, the current in the 
suvlenoid K will cease and its core will rise, making a short circuit 
for the current from the lamp frame through the resistance W 
(equal to the arc) to the insulated terminal I. Should the carbons 
again meet the current will divide between them and the resistance 
W, and the core 15 will be drawn from the contact piece. (June 29, 
1881). 


2854.* Manufacture of Baths, &c.: L. A. Brode 
and R. Muir, Glasgow. (2d.}—Slabs of marble are built up 
to the required shape and form the inside of thebath. A mould is 
then formed around the marble, and liquid cement run into the 





space between the mould and the lining. (June 30, 1881). 
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2856* Spindles for Doubling Machines: L. A 
Groth, London. (W. Schmid, Pallazrolo, /taly) (24.]—Relates 
to the “Schmid Pallazzolo spindle.” The general construction is 
the same as heretofore, the invention consisting only in placing it 
na footstep at an angle of about 50 deg., by which means the 
po l is caused to remain stationary. duns 30, 1881) 


2858.* Lampand Burner for Culinary Purposes, 
&ec.: F. J. Cheesebrough, Liverpool. (C. Fritz and 
‘ompany, Vienna.) (2d.)—Two vessels, one placed within the other, 
ontain combustible fluid; the ignition of the fluid in one vessel 
eats it in the other, and produces gas which lights itself from the 
surrounding flame of the burning liquid, producing, it is stated, a 
powerful and very heated flame. (June 30, 1581). 


2862.* Apparatus tor Use in the Felting of Hat 
Bodies, &c.: G. Atherton, Stockport. Cheshire 
Partly coi mmunicated by G. Yule, Newark, U.S.A.) (2d.]—Consists 
nainly in an upper roller, loaded with an adjust able wei ght, and 

unted in a hinged frame so that it can be raised or lowered ; 
8 an adjustable frame capable of being raised and lowered by 
i treadle and connexions. (June 30,1881). 


2863. Manufacture of Dye Products from Indigo 
and*Sulpho-conjugated Derivatives of Aniline: 
A. M. Clark, London, (C. Collin, Paris). (4¢.}—Consists in 

1 xing indigo or indigotine, or sulphate of indigo, indigo 

rmine, with any reducible blue obtained from an alkaloid derived 

om coal tar, and more especially from any one of the sulpho- 





or 


njugated derivatives of aniline, among others noir-bleu 

me 30, 1881). 

2865. Purification of Coal Gas. &c.: C. . Claus, 
London. (4d¢.)—Refers to former Patents 272 and 2362 of 1877 
the present invention consists (1) in employing c¢ arta mnie acid 
sufficient to produce a quantity of ey ee of soda and 
ammonia, chemically equivalent to the 1 imy urities n the coal 
vas, which is to be purified by ammonia. (2) The distillation of 
the chloride of ammonium with lime ), Tm » method of regulat 
ng the supply of ammonia 4) The employment of large 


hambers through which the coal gas passe s together with the 
mmonia. (5) Heating in closed vessels chloride of calcium 
which has been used for absorbing ammonia from coal gas) for 
he purpose of expelling the ammonia. (June 30, 1881). 








2870.* Condensing Steam Engines: J. Chapman. 
Leith. (2¢.)—The circulating pump also draws the air from the 

twell. (July 1, 1881) 

2871" Breechioading Small Arms: W. Tranter, 
Birmingham. 2d.j—The object of the invention is to effect 

» cocking of the hammers and the locking of the cocked hammers 





y the raising of the breech ends of the barrels for charging, the 
nlocking of the hammers being effected by the grasping of the 
gun. (July 1, 1881), 


2872. Preparing Paper for Cheques e.:  % now 
lan London. id j—The paper is composé 
heets joined t ge ther by a permeable 
wk with the lettering formed of : 

age ants that will render visible by 
emical or mechanical mean 


sed 
und wi 
emical reé 
















.ppl ‘ation of ¢ ns to t e. 
July 1, 1881 
2873." Locking the ae of Bolts of Rail Joints 
H. Wedekind, London. (/ mperatori ilan and ¢ 
Buelowius, Bochum), (2d.)—The nut has radial arms which engage 
with corrugations on a spring washer. (July 1, 1831 
2877. Castors for Furniture: a B. Mardine. 
Birmingham. [2/.]—The balls of ball-and- Astors 
nade hollow and filled with sand or wood. (Ju 7 1, 1881). 
2879. Railway Signalling. &c: E. Tyer, Senden. 
lod. 16 Figs.) —Relates to s gnalling on rai ways by means of ar 
lamp which is br aght ir ito connexion with a al source of 
el ty by the passage of a train making contact at one part of 
ne, and is kept in connexion therewith until contact is broken 
y > passage of the train « ver another | rt of the line Also to 
termining the exhibition of the one or the other of > twe 
ired signalling lights by means of a polarisd relay an wh is 
used by a current transmitted by the signal-man to make con- 
nexion from the local battery to the one or other light as desired. 


rhe invention includes a combined relay ay paratus and modified 


k-signalling instrument, (July 1, 1881 


2880.* Manufacture of Ornamental Glass, &c.: 
T. D. M, Farrall, Bermondsey, Surrey oO 

1 using with glass metals in various states combine i with alk 
namie Is, calcareous or other ‘substances, the whole being we aides 


gether by heat, (July 1, 1881). 


2889. Combined Bed,'Couch, and Chair: C. W. 
Torr, Birmingham. [(d. y means of joints, rods, 





6 Figs }—B; 
the seat, head part, and foot part can be fixed in the positions 
required, (July 2, 1881). 

2932. Manufacture of White Metal and Malle- 
able Bronze: Mewburn, London. § (La Soci:t. 
Bechade Gire et Cie, Paris). [4d.)—Consists (1) in ** the manufacture 
f a white metal, and a laminable or malleable bronze by the de- 

ration of copper by means of ferro-manganese; and (2) the 
lecoloration of copper by ferro-manganese and its employment 
n manufacturing alloys of white mettal,” (July 5, 1881). 


ttal, 
2939. Machines for Mincing Meat, &c.: H. Doll- 
man, Birmingham, (8¢. 5 Figs.j}—Is a combination of a 


tgs 
rotating knive or knives workiog against one side of a perforated 
plate, with a rotating Archimedian screw on the other side of the 

ite, the said knives and screw being carried by different axes, 

e knives rotating with greater rapidity than the screw. (July 4. 
1581). 

3251. Supplying Water to Marine Engines: D. 
Halpin, Westminster. [6d. 6 Figs.}—The passage for the 
supply of the water is constructed as a syphon having the com- 
munication between its ascending and descending channels, 
situated within the vessel above the water line. (July 25, 1881): 


3258. Horizontal Double Cylinder Steam En- 
gines: D. Halpin, Westminster. [(/. 5 Figs.}—No 
claim is made for any novel parts separately, the invention t g 
simply forjthe construction and arrangement of the parts, by whic h 
stated strength, simplicity, and economy of workmanship are 
(July 26, 1881). 


4612. Steam Presses for Coloured Printing: L. 
M.Schmiers, Leipzig. (8¢. 10 figs.}—The machine is par- 
ticularly applicable for newspaper printing. The paper is rolled 
on an eccentric cylinder, and the printing plates form the straight 
sides of a polygon. The plate cylinder revolves twice for each 
print, bringing the plates twice in contact with the colour rollers; 
the print cylinder revolves only once, and stops during the second 
revolution of the plate cylinder for the fresh paper to be put on. 
(October 21, 1881 





it is 


obtained 


4729. Apparatus for Lowering and Raising 
Ships’ Boats: A. M. Clark, London. (f. l/. Larle, 
St. John's, Newfoundland), (6d. 3 Figs.}—Consists of a swinging 


frame and gravity cradle for carrying the boats bodily, and these 
re combined with davits in such manner that either can be used 
viependently. (October 28, 1881), 














UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offises of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


NOTES FROM THE SOUTH-WEST. 
Bristol and South Wales Railway Wagon Company 
( Limited).— The directors of the Bristol and South Wales 
Railway Wagon Company (Limited) have decided to recom- 
mend to their shareholders a dividend at the rate of 10 per 
cent. per annum for the past half-year. 


The South Wales Sliding Scale.—On Thursday a meet- 
ing of the members of the Monmouthshire and South 
Wales Colliery Owners’ Association was held at Cardiff. 
After a discussion it was resolved to fully authorise the 
employers’ representatives on the Sliding Scale Committee 
to discuss with the workmen’s representatives the proposed 
modifications of the sliding scale. Snbsequently a meeting 
of the Joint Sliding Scale Committee for Monmouthshire 
and South Wales took place, Mr. W.'T’. Lewis in the chair. 
A discussion which took place continued for about four 
hours, and it was ultimately decided to postpone the consi- 
deration of various important suggestions made by the 
workmen’s representatives in order that the latter might 
again coafer with their constituents. 

Taf Vale Railway.—The directors of the Taff Vale 
Railway Company have elected Mr. J. Inskip, of Bristol, 
as chairman of their company. 

The Avonside Engine Works.—The 
Works are to be offered for sale in March. 





Avonside Ergine 


Cardif.—Coal shippers continue to be well supplied with 
orders, and the tendency of prices is firm all round. 
January has been a busy month; and although the 
market has not shown any marked changes, sellers have 
been well able to hold their way. Last week’s clearances 
comprised 130,222 tons of coal, 2084 tons of iron, and 
350 tons of fuel. The imports comprised 14,449 tons of 
iron ore from Bilbao, and 4907 tons of iron ore from other 
juarters. 

Newport.—The demand for steam coal remains fully a 
active. With regard to prices, there is not the slightest 
inducement for sellers to make any concessions. Produe- 
tic . in the iron and steel trades continues to go on apace, 
and during the week the following on eng ‘have been 
made ; = New York, 2000 tons ; Newcastle, New South 

Wales, 2870 tons; Bahia, 1101 tons. Imports are mode 
a ly w ell represented, a fair amount of tonnage having 
| come in from Bilbao with iron ore. Last week’s clearances 
comprised 30,685 tons of coal and 5971 tons of iron, &c. 
| Prone Bilbao there were imported 8568 tons, and from 
other places 800 tons of iron ore. 


Blaenavon.—The electric light, which Mr. W. Thomas, 
of the Mardy, has been successful in bringing to bear 
in assisting colliery operations in the Ferndale V ‘alley, has 
within the last few days been tried at Blacnaven Works. 


NOTES FROM SOU rH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway Bill.—By this Bill the 
promoters of the Hull, Barnsley, and West Riding Junc- 
tion Railway and Dock Company seek powers to make a 
fish dock and timber ponds at Hull, the ponds to be con- 
vertible hereafter into deep-water docks for shipping ; to 
construct a railway from Cudworth, near the extremity of 
the company’s line already authorised, and in course of 
construction, by Royston and Kirkburton to Huddersfield, 
by way of Elland to Halifax, and effect other improvements 
and extensions. 


The Ironworkers’ Agitation.—A meeting of ironworkers 
in the Sheffield and Rotherham district was held on Satur- 
day to consider the present position of the wages question, 
and also the best means to be taken to induce the iron 
workers in the district to become members of the South 
Staffordshire Board of Conciliation. An ironworker 
having been voted to the chair, the last award of the 
accountant was discussed, the feeling of those present 
being that the award was ‘‘a complete deception,’’ con- 
sidering the quotations that were taken from the papers 
as to the advance made on iron at the commencement of 
the previous quarter. A resolution was passed urging the 
members to induce their fellow-workmen to become 
members of the South Staffordshire Board of Conciliation, 
with a view to strengthen the representation of the men 
for a re-adjustment of the wages basis. 


Miners’ Wages.—A meeting of the miners employed at 
the Roundwood, Aldwarke, and Car House Collieries has 
been held at Parkgate. Mr. H. Byrne, of Normanton 
Common, urged the men to be more united and more devoted 
to the, Yorkshire Association, and then it would be possible 
for them to obtain “ living’? wages. He advocated a sliding 
scale, if they could get it on a proper basis, but not other- 
wise. Speaking in reference to the education of the mining 

population, he said he would not allow, if it were in his 
power, any one to work in the mines who could not read 
and write well, and who did not know the French as well 
as the English language. 

Hull and the Electric Liyht.—At the last meeting of 
the Hull Town Council, Mr. Elam, chairman of “the 
Lighting Committee, moved the confirmation of the 
minutes of the committee, which recommended the adop- 
tion of Siemens’ system of electric lighting in a certain 
area of the town as an experiment for twelve months at a 
cost of 15001. He considered it was a grand thing for 
Hull that Parliamentary powers to put this light into 
operation bad been obtained, inasmuch as it was in their 
power to say that there should be no more monopolies in 
the way of light. They had now an opportunity of getting 








} 





rid of the monopoly under which they had Nien Gon for 
years. Dr. Gibson seconded the motion, which, after a 
division, was carried. 


Engineering Trades.—Owing to the improved condition 
of trade the engineers are here holding meetings, and 
from what may be gathered it is likely that before long an 
advance in wages will be demanded by the hands. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a 
larger attendance on ’Change, the failure of the French 
bank and the threatened strike of ironworkers in the North 
of England having caused a good deal of anxiety in the 
minds of everybody engaged in the great iron and coal 
industries. There was little business done. Messrs. 
Connal and Co., the warrant storekeepers bere, hada stock 
of 175,686 tons, which is a decrease of 550 tons compared 
with last Tuesday. Telegrams from commercial centres 
showed that different markets were flatter, and the conse- 
quence was that No. 3 Cleveland pig was quoted 42s. per 
ton for prompt delivery. A few lots were pressed upon the 
market, but makers of iron and large holders are prepared 
to wait, being satisfied that apart from occasional finan- 
cial disasters and disquieting political news a good steady 
trade for the next few months will be done. The shipments 
continue brisk, 71,458 tons of pig iron having been exported 
from Middlesbrough during the month of January. 


The Manufactured Iron Trade.—There is great activity 
in this industry, but it is matter for regret that the iron- 
workers of the North of England are threate ning to have 
a general strike. When it is considered that nearly half 
of the make of pig iron in Cleveland is consumed in the 
mills and forges on the banks of the Tees, Wear, and Tyne, 
it will be easily understood that the attitude of the men at 
present is a very serious matter. For some years now the 
wages questions in the North of England manufactured 
iron trade have been adjusted through “the medium of the 
Board of Arbitration, and at present the men are paid 
under a sliding scale. Latterly, however, the market 
prices of finished iron have very much improved, and the 
men have grown dissatisfied, being under the impression 
that the scale would give them much better wages. The 
fact, however, is that the iron manufacturers sell so far 
ahead that the selling prices taken out of their books by a 
London accountant do not bring the average to anything 
like the quotations now ruling for contracts entered into 
to-day. ‘The men do not sufficiently grasp this position of 
affairs, and they are agitating for an advance of 7} per 
cent. regardless of the sliding scale or Board of Arbitra- 
tion, and at Stockton, Hartlepool, and other places they 
have ceased work. On Monday there was a nesthes of the 
Board of Arbitration, which consists of employers and 
operatives, and it was decided that the men should continue 
at work, and that the question should be referred to an 
arbitrator. On Tuesday night, however, several works 
were stopped by the men refusing to go on unless they got 
the advance. ‘To-day (Wednesday) the standing committee 
of the Board of Arbitration held a meeting at Middles- 
brough, and they decided that as the men h: ud broken the 
rules of the Board by ceasing work, the Board should not 
further inquire into the matter till the men resume work. 
It is expected that by the end of this week the men will be 
quite willing to go on working, and refer the question to 
arbitration, especially as the masters are quite willing to 
take into account the exceptional state of affairs. 

Middlesbrough Dock.—It is stated that the North- 
Eastern Kailway Company intend to enlarge the Middles- 
brough Dock. For some time past there has been an 
agitation in trade circles for transit sheds and more accom- 
modation at the dock, but as the railway company are 
about to deal with the matter in a comprehensive way, the 
town and trade authorities are disposed to let the subject 
stand over for awhile. 

Engineering and Shipbuilding.—Both these industries 
on the northern rivers are still fully employed, and expect 
to do a very large amount of work this year. 








GERMANY AND AUSTRALIA.—German merchants con- 
nected with an association for furthering German-Australian 
trade at Melbourne, propose to strengthen their position by 
establishing a direct steamship line under a subvention from 
the German Government, with the added encouragement 
of an export premium to the shippers of goods. 





Tae Unirep Srates Navy.—The vessels which the sub- 
committee of the Naval Advisory Board proposes to submit 
to Congress as being best adapted to the needs of the 


United States Navy, are to be known as 15, 14, 13, and 
10-knot ships. ‘The first are to be 350 ft. long, with 
50 ft. beam, ship-rigged with a four-bladed propeller. 


The displacement will be almost 5860 tons, and vessels 
of this class are calculated to carry sufficient coal to 
steam 4500 miles at ten knots an hour. The engines 
are three -cylinder compound, with cylindrical boilers 
to work at 80 lb. pressure. Twenty-two 6 in. breech- 
loading guns are to be carried. The 14-knot vessels will 
be 315 ft. long, and 45ft. beam, with 4340 tons displace- 
ment. They are to be fall- rigged and carry twelve guns. 
The 13-knot sloops are to be 270 ft. long by 40 ft. beam, 
with 3026 tons displacement, and will carry eight 6 in. and 
8in. breech-loading guns. All these vessels are to have full 
sail power, so as to economise as much as possible their 
supply of coal. They will, of coure, be of iron. The 
10 knot gunboats, designed by the Board, are 193 ft. long 
with 27 ft. 3in. beam, and 10 ft. draught, and have compound 
double-cylinder engines of 550 horse power. Their arma- 
ment will consist of one 6in. breechloader, and two 30- 
pounders. They are to be schooner-rigged, and are ex- 
pected to be handy under canvas. 
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GRAY’S HARMONIC TELEGRAPH. 
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One cf the most interesting 
exhibits in the American Section 
of the Paris Electrical Exhibition 
was the harmonic telegraph of 
Mr. Elisha Gray, the well-known 
Chicago inventor, and the jurors 
showed their high appreciation of 
it by awarding him a gold medal. 
In this system of telegraphy a 
number of different messages are 
sent over the same wire simulta- 
neously from the same sending 
station, and this at the time the 
wire is being traversed by the 
ordinary Morse signal currents. 
f Thus the Gray apparatus can be 
— applied to a line which is already 
being worked on the ordinary 
Py Py system, without interfering with 


DUUUGTUULG dililt tn }rialtlalty x _—_— the latter. The reason of this is 
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that the ordinary Morse signals are 
made by interruptions in a strong 
cont'nuous current, whereas the 
Gray receivers are operated by 
relatively feeble vibratory currents, 
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4 Pp 
| {il " @ FISTa % This principle is not quite a new 
| Hl -- =] one, as Mr. C, F. Varley, in 187°, 
b= = L | patented apparatus for carrying it 


out in England; but the American 
inventor has very ingeniously 
: brought it to a practical success, 
os During test trials made on the 
Western Union Telegraph Com- 
pany’s wires between New York 
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and Boston from November, 1880, to February, 
1881, the harmonic telegraph proved its practica- 
bility, and on one occasion five operators working 
five transmitters sent 2124 messages between 8 A.M. 
and 5 p.M., that is at the rate of 236 messages per 
hour. During another average trial four operators 
sent 1184 messages in five hours, that is, at the 
rate of 59 messages each per hour. 

The harmonic apparatus is very neat and com- 
pact, as will be seen from the accompanying illustra- 
tions, for which we are indebted to La Lumiére 
Electrique. ‘The wayin which Mr. Gray applies the 
vibratory principle to multiple telegraphy will be 
understood from the theoretical diagram, Fig. 1, 
of which the lower half represents the transmitting 
arrangement connected by the line L to the receiv- 
ing arrangement in the upper half. The trans- 
mitters V,, Vz, V,, V, consist of vibrating reeds 
or diapasons each pitched to a different note and 
adjusted so as to make and break contact with the 
studs C,, C., C,, C, as they vibrate. ‘The sending 
battery has one end connected to earth and 
the other to the line, but it is divided into equal 
sections by shunt circuits, in each of whichis placed 
a vibrating transmitter. There are four transmitters 
and receivers shown in this case, so that the battery 
is divided into four equal sections P,, P., P, P,. 
Now as the reeds vibrate each of these sections is 
intermittently short-circuited by the contact of a 
reed V with the stud C,, and hence the total current 
flowing into the line L is caused to vary in 
strength. The short-cireuiting of a section of course 
weakens it, and when all the reeds are vibrating a 
highly complex varying current traverses the line. 
This current flows through a set of four receiving 
electro-magnets E,, E,, E,, E, and so to earth, 
completing its circuit. But these electro-magnets 
have vibrating reeds B,, B,, B,, B, placed in front 
of their poles, and each reed is tuned to vibrate the 
same note as the reed or the corresponding trans- 
mitter, so that as the complex current flows through 
the first electro-magnet E, the reed B, is only 
sensitive to the pulses of current due to the vibra- 
tions of the transmitting reed V,, and hence gives 
out the same tone as that reed. In the same way 
the reeds of the other receivers B,, B,, B, are set 
in vibration by the pulses due to the corresponding 
reeds V: V, V, and give out the same tones. If 
then the vibration of any transmitting reed, say V,, 
is purposely eliminated by the sending clerk, the 
receiving reed which corresponds to it, namely By, 
will cease its humming; and if the transmitting 
reed is cut out and in, according to the ordivary 
Morse code of signals, the sounds and pauses of the 
receiving reed will be interpreted by the receiving 
clerk as a telegraphic message. In this way by 
the help of four sending and as many receiving 
clerks can four messages be sent over the same wire 
simultaneously without interference. 

Mr. Gray, however, does not content himself 
with causing the reeds to signal the messages ; he 
makes them operate the ordinary Morse “ sounder,” 
or printing instrument, by closing a local circuit. 
[his is done by resting on the free end of the 
receiving reed a small bent lever a (see B, Fig. 7), 
which is called a “rider,” and is balanced on a 
supporting piece as shown on the right of Fig. 2. 
This rider has a lower fundamental tone than the 
reed, and it is lightly held against the reed by a 
smalladjustable spring. The reed and its rider com- 
plete a local circuit in which is placed the ordinary 
Morse sounder shown in the left of Fig. 2. When 
the reed vibrates the rider trembles upon it and the 
contact between them becomes so bad that the local 
circuit is interrupted ; but when the reed pauses the 
contact is good and the local current actuates the 
sounder. It follows that if any or all of the trans- 








through the shunt circuit f and by way of g and h 
through A. ‘The electro-magnet A _ thereupon 
becomes stronger owing to the other magnet B being 
out of circuit, and it in turn attracts the reed C. 
But in doing so it breaks the contact at E and 
allows the former action to repeat itself. The reed 
is thus kept constantly vibrating from side to side 
between the two opposite poles of the electro- 
magnets, ‘The contact indicates one of the main 
line contacts marked in Fig. 1 by the letters C,, C3, 
C,, Cy. This apparatus, as it is actually made, is 
shown in Fig. 4, together with a switch for throwing 
the local vibrating battery on and off. It is usually 
suspended in the position shown in order that its 
vibrations may not communicate themselves to the 
operating desk and thereby be weakened. 

By the arrangement shown in Fig. 1, when a 
vibrator is in action it has the effect of weakening 
its section of the battery by about 60 per cent., 
that is, about 40 per cent. of the whole strength of 
this section goes to line as a vibratory current. 
On opening the shunt circuit this section of battery 
exerts its full strength again ; and were four vibra- 
tors thrown in and out of circuit indiscriminately 
the changes in the intensity would be too pro- 
nounced to permit of the smooth working of the 
system, To obviate this drawback the connexions 
are so made that when the vibratory current is cut 
off the line only about 40 per cent. of constant 
current is allowed to replace it, so that there is 
always the same strength of current to line, 
whether it is continuous or vibratory. This is 
effected by an arrangement of the transmitter shown 
in Fig. 5. The chief parts of this instrument are a 
lever A of a T-shape at one end, and furnished 
with a soft iron armature at the other; two contact 
springs Rr and two contact points Bs, The spring 
R is insulated from the lever by a block of ebonite 
C. The springs Rr are brought into contact with B 
and S when they are not held away by one or other 
of the branches of the 7. An electro-magnet e, 
actuated by a local battery p, and controlled by a 
key /, governs the movements of the lever. One 
pole of a section of the main battery is in connexion 
with the lever at O, the other with the vibrator V, 
and also with the neighbouring section at m. The 
spring R is connected with the line, the contact 
point S with the contact point C of the vibrator, 
and the point B with the group of the main battery 
at a point dividing it into two portions bearing the 
relation to each other of 60-to 40. In the position 
shown in the figure the — (negative) pole of the 
battery is to line through the lever A, the upper 
branch of the T and the spring R, while the + 
(positive) pole is to earth through m and the neigh- 
bouring sections. The vibrator contact C is also in 
connexion with the — pole; and the general 
arrangement of Fig. 1 will be recognised in this 
diagram. If now the reed be vibrated, an undula- 
tory current will flow to line, with a strength of 
40 per cent. of this group of the battery, and it will 
flow as long as the key / remains open. On closing 
i the lever A is attracted to the electro-magnet e, 
the spring r is carried from the point S, and the 
spring R is brought into contact with the point B, 
but it ceases to touch the upper branch of T at the 
moment r+ comes into contact with the lower branch, 
The portion of the battery to the left of B is then 
opened, and only that part to the right of B, or 
about 40 per cent. of the current, is to line. In this 
latter position 40 per cent. of constant current has 
replaced all the undulatory current which repre- 
sented only 40 per cent. of the total strength, so 
that whether the key / is opened or closed the 
current to line has the same strength. At the time 
of closing /& the reed at the receiving station, corre- 
sponding in tone to V, ceases to vibrate, and its 


mitters are put in and out of circuit-signalling keys, |local circuit being closed, the sounder makes a 


according to the ordinary Morse code, the corres- 
ponding sounders will click the message. Fig. 2, as 
we have already indicated, shows the receiving reed 
with its connected sounder, 

Turning now to the transmitter, we have to see 
how each sending reed is kept in constant vibration. 
This is done by means ot electro-magnetism, as 
shown in Fig. 3, where A and B are two electro- 
magnets of 5 and 30 ohms respective resistance. 
The current from a small battery A passes round 
both cores and magnetises them simultaneously, 
but on account of its greater number of convolutions 
B is the stronger of the two and attracts the reed 
C, which is supported between the two magnets by 
the fixture g. In moving towards B the reed, 
which is barbed by a small straight spring, closes 
the contact at E and allows the current to pass 














signal. The electro-magnet is used to make con- 
tact, because experience shows that it does so in a 
firmer manner than the hand of a signalling clerk. 
This transmitter is shown in perspective in Fig. 6, 
where the upper contact point to the left is insulated 
from the frame by ebonite, and connected by a brass 
wire to its binding post. 

The combination of the several parts which we 
have described into a whole is illustrated in Fig. 7, 
which is a theoretical plan of the harmonic circuit. 
It is of course necessary that the operators should 
be able to call one another, and for this purpose 
Mr, Gray has added to the system a modification 
of the ‘‘ differential” method of duplex working, 
one side of which answers for ‘‘ service messages,” 
and the other is utilised on a fifth wire for messages, 
The differential relay M at the receiving station is 








governed by the transmitter a’ at the distant end, 
while the other differential relay N at the trans- 
mitting end is governed by the transmitter @ at the 
receiving station, This transmitter is in turn 
governed by the keys 1, 2, 3, 4, 5, which are placed 
beside each receiving operator in turn. 

We shall first explain how the relay M is governed 
by the transmitter a’. The current from the line 
having passed through all thetonerelaysE,,E,,E,, E, 
enters the coil of the relay M and either of two 
ways to earth is open to it according as the spring s 
and point / are opened or closed by the lever of the 
transmitter a. If closed it goes to earth through 
the small resistance 7, and the current passing 
through one coil of the relay is not strong enough 
to attract the armature of M against the retractile 
force of its spring. If on the other hand the con- 
tact between s and / is open the current must find 
earth by the second coil of M and the resistances 
R and also by the resistance R!. The resistance R 
is equal to that of the line and that of R! is twice 
that of the line, so that the current splits up between 
them in the ratio of two to one, and two-thirds of 
it take the former path by the coil of the relay and 
the resistance R while the remaining third goes to 
earth by R'. In flowing through the other coil of 
the relay in the reverse direction to that in which 
it entered the relay, the current increases the attract- 
ing power of the relay core by two-thirds, but this 
is insufficient to attract the armature, so that 
whether the transmitter contacts sand / are open 
or closed, the relay is unaffected. When, however, 
at the transmitting station the key / is closed and 
an increased current from battery p is put into the 
line the relay M responds to it; and the fresh cur- 
rent does not affect the relay N because one of its 
differential coils is connected to the line and the 
other to earth through a resistance RK" equal to the 
resistance of the line. And if at the receiving 
station one of the keys 1, 2, 3,4, 5 is closed, 
thereby cutting out the point resistance of the two 
‘‘ earth” ways R and R’, the balance is destroyed on 
the relay N which therefore makes a signal, Again, 
when the keys at both endsare closed the differential 
relays at both ends are both operated, as will readily 
be understood, and thus a fifth line of communica- 
tion is established in addition to the odd one (or 
sixth) which is used for calling purposes. The 
relay N is the ‘‘service” instrument, and it is pro- 
vided with a local circuit having five sounders con- 
nected on it, one for each sending operator, and in 
case a receiving operator desires to interrupt the 
operator sending to him to get a word repeated, he 
begins by sending a prearranged cal) signal which: 
attracts the attention of that operator only, and is 
unheeded by the others. 

The duplex currents may be considerably altere: 
in strength without affecting the tone relays, which 
only respond to vibratory currents, and have always 
a working margin. ‘The two systems are therefore 
worked together over the same wire without in any 
way interfering with each other. 

The small resistance r is in reality a circular 
electro-magnet, which is employed to retard the 
currents a little when the resistances R and R' are 
cut out by closing the transmitter «, and thus pre 
vent the “kick” which a sudden change is apt to 
produce in the tone relays. The condensers C!, C'', 
C''", and those at the transmitting end, not lettered, 
are placed in a shunt circuit round each resistance. 
with the exceptionof r. Their function is to com- 
pensate for the extra currents induced in the electro- 
magnets and coils, which retard the passage of the 
undulatory currents. They play the same part on 
the condenser in the Rhumkorff coil. 


PRIVATE BILLS FOR SESSION 1882.* 

Tue Harbour and Dock Bills contribute more 
than a fair proportion to this year’s excess, one 
reason being that an epidemic of tidying up and 
extending their works seems to have broken out 
among the proprietors of old undertakings of this 
class. There are, however, some new schemes of 
promising appearance included in the list, the most 
conspicuous among which is the application of the 
East and West India Dock Company for the 
following works, viz., lst, a dock 505 yards in 
length and 200 in width, with three branch docks, 
each 533 yards in length, and 83 yards in width ; a 
coaling dock 233 yards long, and from 40 yards to 
80 yards wide, a lock and tidal basin with an 
entrance from the River Thames, all of which are to 


* See pages 579, 592, 619, and 648, vol. xxxii., and 
pages 15 and 78 ante. 
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be executed on lands situate in the parishes of Grays 
Thurrock, Little Thurrock, and Chadwell, in Essex ; 
nd, a river wall along the Thames in the two last- 
named parishes, commencing near Tilbury station 
and extending 1350 yards in a westerly direc- 
tion, with an opening into the before-named tidal 
basin; 3rd, two piers or jetties, one at each side of 
the entrance to the tidal basin, the easternmost 
being 127 yards, and the westernmost 142 yards in 
length ; and 4th, a deviation of the main drain of the 
Rainham Commissioners of Sewers ; power to divert 
the waters of the Thames into and for the purposes 
of such docks and works is also included. 

It may perhaps be worth mentioning here that the 
proposed tidal basin and diversion of water from the 
‘Thames, apart from their connexion with the general 
work, much resemble what was sought to be done 
under the independent Thames Floods Prevention 
Bill of a few years back, the object then being to 
draw off part of the destructive tidal wave at this 
point, and so mitigate its effect as it reached the 
ietropolis, If these works could be used for the 
same purpose, they might effect a greater public 
benefit than their projectors ever contemplated. 

The London and St. Katharine Docks Bill is to 
enable the company to raise further money and 
attach a priority to the shares and stock so created. 
It is also to empower the company to maintain 
and use for the couveyance of passengers the rail- 
way already constructed in the parishes of West 
Ham, East Ham, and North Woolwich, and to 
authorise them to continue such railway as a double 
line throughout, to lay down extra rails by the side 
thereof, and to make new or additional stations, 
bridges, &c., in connexion with such railway, like- 
wise to authorise working agreements with the 
Great Eastern Company. 

The Millwall Dock Company’s Bill is to sanction 
the purchase of additional lands, and the raising of 
further share and loan capital. 

We had generally estimated Broadstairs as a 
place of call between Ramsgate and Margate to 
which quiet people resorted as far as there was 
room for them, to be away from the roystering of 
the two favourite watering-places, but still within 
reach when so inclined, as Sairey Gamp would 
say; but Broadstairs appears to entertain a very 
different opinion of itself, and is asking the Board 
of Trade for a Provisional Order entitled ‘‘ Broad- 
stairs Harbour and Pier,” to erect a pier com- 
mencing at the north-eastern corner of the entrance 
to the existing pier, and extending 333 yards sea- 
wards, and to widen and extend the present pier, 
to construct a breakwater 250 yards long, and 
enlarge the limits of the present harbour, and so 
set up an attractive business on its own account. 

The Southampton Harbour Board promote a Bill 
enabling them to lay down three new tramways and 
alter or remove an existing one ; to widen Royal 
Pier and lay a tramway upon it; to widen and 
extend the town quay, and to construct a jetty 
extending from that quay 135 yards into South- 
ampton Water. The further powers relate to 
dredging, deepening, and improving Southampton 
Water, providing a lightship or erecting a light- 
house, building warehouses, the use of locomotives 
upon the tramways, and arrangements with railway 
companies in relation to the use of the tramways. 

The Mersey Docks and Harbour Board apply 
for the repeal of the Overhead Railway Act, 1878, 
and to annul the agreement with the Corporation 
of Liverpool, then for power to construct two other 
overhead or high-level railways, and to demise, 
lease, sell, or transfer the same to any railway or 
other company or corporation, or to enter into 
working agreements or other arrangements in rela- 
tion thereto. 

The ‘‘ Bristol Port and Docks Commission” Bill 
is to empower a body of commissioners to be 
incorporated under the Act, to purchase by agree- 
ment or compulsion the port, harbour, and dock 
estate of the Corporation of Bristol, and the under- 
takings of the Bristol Port and Channel Dock 
Company, the Bristol Port and Channel Dock 
Warehouse Company, Limited, and the Bristol and 
Portishead Pier and Railway Company, and to 
compel the corporation and companies to concur 
in the arrangement. Provision for the officers and 
servants of the corporation and companies who may 
be displaced is also included. 

Under the title of ‘“ Bristol Docks and Harbour 
Board,” other parties are seeking to effect much the 
same purposes. ‘This Bill is to begin by constituting 
a Board for the conservancy of the rivers Avon and 
Frome, of the harbour and port of Bristol, and all 





docks, piers, and works thereon ; it then transfers to 
the Board upon agreed, arbitration, or defined terms, 
the docks and works belonging to the corporation ; 
it next similarly vests in the Board the undertakings 
of the three companies named in the other notice, 
and makes provision for winding up the Port and 
Channel Dock Company and the Warehouse Com- 
pany, and prescribes the mode of dealing with the 
capital or securities (the present aspect rather tends 
to show the insecurities) of those companies, and 
also of the Portishead Company ; in short, either of 
the two schemes offer the corporation and companies 
affected the means of committing suicide if they are 
tired of their present existence in, as lawyers say, 
the premises aforesaid. ‘There is, however, nothing 
startling about the matter so far as originality goes, 
for if we remember rightly the same thing was 
attempted last year, but got burked in the early part 
of its career upon technicalities, 

The Bristol Port and Channel Dock Company, on 
the other hand, either in the dark or doubtful as to how 
far the fostering attention contemplated towards 
them in other quarters will be appreciated by the 
Legislature, or perhaps by arrangement with one or 
other of the respective promoters, are applying on 
their cwn behalf for an extension of time to complete 
the works authorised in 1877. 

The Newhaven Harbour Company apply for power 
to make a tramway from the existing line to the Moat 
at Castle Hill, also to divert a road near some mud 
land known as Sleepers’ Hole, and to repeal some 
sections of their Act of 1878, prescribing the mode 
in which the works authorised by that Act should 
be executed. 

Shoreham Harbour Trustees tender a Bill autho- 
rising seven works, the first being alock between the 
half-tide quay and Penney’s Wharf at Southwick ; 
the second is an embankment in the parish of 
Lancing; the third a quay wall wharf or jetty 
between Mill-road, Fishersgate, and Clarence-street, 
Portslade ; the fourth forms a junction railway with 
the Brighton line ; the fifth is a tramway ; the sixth 
a bridge over the river Adur ; while the seventh 
provides all the warehouses, wharves, quays, sidings, 
&c., necessary to complete the other sections. 

Langstone and Chichester Harbours, Docks, and 
Reclamation Bill is to incorporate a company for 
the purpose of constructing nine sets of works, 
the first eight consisting of a line of embankment 
between a point in Portsea through South Hayling, 
Wettering, and Birdham, across Chichester Channel, 
Bosham Channel, Thorney Channel, and Emsworth 
Channel through Emsworth, Warblington, and 
Bedhampton to a point in Wymering, near the 
junction of the South-Western and Brighton Rail- 
ways, and No. 9 is a dock with all necessary locks, 
works, and conveniences to be situate in South 
Hayling parish and on the bed shores and banks of 
Langstone Channel, Sinah Lake, and Langstone 
Harbour. 

The Corporation of the Borough of St. Ives pro- 
mote a Provisional Order to constitute them the 
harbour authority for the harbour of St. Ives, to 
vest in them the undertaking at present held by the 
Harbour Commissioners and provide for the disso- 
lution of that body ; the order is further to sanction 
an extension of Smeaton’s pier, the construction of 
a breakwater, and other works in connexion with 
the harbour. 

Dartmouth Harbour Improvement Bill is to 
sanction the making of a quay, river wall, or 
embankment on the shore of the River Dart, with 
a road thereon extending along the front of the 
town of Dartmouth for about 600 yards in length, 
and certain other works implied by the title; the 

sill is also to contain contributory powers to the 
Corporation of Dartmouth and other bodies towurds 
the capital required for carrying its purposes into 
effect. 

Cardigan Harbour and River application is for a 
Provisional Order to incorporate a body of com- 
missioners and authorise six distinctive sets of 
works, viz., 1, the diversion of part of the River 
Tivey ; 2, a training wall at Pwl Castell Point, on 
the eastern side of that river ; 3, another training 
wall on the western side; 4, the deepening and 
dredging of the river and bed of the sea at the 
entrance to the river; 5, the appliances for ships 
frequenting the river and harbour ; and 6, the quays, 
wharves, &c., necessary to complete the undertaking, 
together with other purposes affecting the harbour 
of Cardigan and navigation of the River Tivey. 

Blyth Harbour Bill is to provide for the transfer 
of the undertaking of the Blyth Harbour and Dock 
Company to commissioners, to be constituted under 





the Act, and to enable such commissioners to con- 
struct first an extension of the existing east pier or 
breakwater of the company about 330 yards further 
into the sea, and, secondly, a new pier or breakwater 
from the eastern of the two beacons on Blyth 
Docks, extending about 850 yards and terminating 
in the German Ocean, 

Workington Dock and Harbour Bill is promoted 
by the trustees under the will of the late Earl of 
Lonsdale, and the objects to be effected are, the 
making of a new wet dock, entrance basins, and an 
entrance or channel for connecting such wet dock 
and entrance with the waters of Workington 
Harbour. ‘The site of the works is in the township 
of Seaton, in the parish of Camerton, and on the 
north side of the River Derwent. The Bill is also 
to extend the limits of Workington Harbour. 

The Bill headed “ South Shields Fishing Harbour” 
is to incorporate a company with power to con- 
struct a tidal harbour or basin on the River Tyne in 
the parishes of Jarrow and Newcastle-upon-Tyne, 
between the lifeboat house and Salmon’s Quay, a 
quay or wharf wall, two other wharf walls or jetties, 
and a railway forming a junction with the North 
Eastern South Shields branch, and terminating at 
Salmon’s Quay. 

Milford Jocks Company apply for an extension 
of the time limited by their Acts of 1874, 1875, and 
1880 for the construction and completion of works, 
and further to authorise the making of a short con- 
necting railway in the parish of Steynton com- 
mencing by a junction with the Milford Railway 
near Milford Station, and terminating at the north- 
eastern or Milford corner of the sea wall of Milford 
Docks. 

“ Bute Docks, Cardiff” Bill is promoted by 
the Marquis of Bute and the trustees under 
the will of the late marquis; the purpose is to 
sanction the abandonment of several sets of works 
alreafly authorised, and the erection in lieu thereof 
of a sea wall for reclaiming part of Cardiff flats, the 
construction of a dock, a cut or junction lock, and 
a diversion intu the works described of the waters 
of the Bristol Channel ; the powers further comprise 
four separate railways and some other work in con- 
nexion with a sewer belonging to the Corporation 
of Cardiff ; the Bill also authorises running powers 
over several railways in the locality affected, which 
if the undertaking is purely of a private character 
seems coming it rather strong. 

The works to be authorised by the Alexandra 
(Newport) Dock Bill are in three parts, the object 
being an extension southward of the existing dock 
with an entrance from the River Usk. ‘The first 
work proposed is the dock, which is to be situated 
on lands to the south of the company’s property, 
and having the River Usk on the east and south 
sides of it. The second isa diversion and straighten- 
ing of part of the River Ebbw, and the third com- 
prises the locks, gates, bridges, graving and other 
docks, &c., necessary to the making and maintaining 
of the undertaking ; the Bill is also to sanction agree- 
ments with Lord ‘Tredegar as to contributing towards 
the cost of the works, and with the Newport (Alex- 
andra) Dock Company (which latter reads like Dromio 
of Syracuse as against Dromio of Ephesus) as to 
amendments of existing agreements with that com- 
pany. It further includes running powers over 
parts of the Great Western Company's railway in 
the locality, and also the railway of Lord Tredegar 
known as Park Mile. This is the last Bill of this 
description. 

We next refer to piers, a class of undertaking 
which, if properly conducted, strikes us, judging by 
the dividends some of them are paying, as among 
the most profitable investments extant. But we 
take the precaution of pointing out that the elements 
indispensable to their success are eligibility of 
locality, ornamentality in design, and efficient and 
energetic management. All the pier applications 
are for Provisional Orders—they are eight in 
number ; first we take “ Bridlington,” the works 
of which are to commence opposite York-road in 
that parish and extend 1000 ft. “Plymouth” notice 
is for an extension of time to complete the works in 
course of construction. The pier, to be called by a 
name more easy to write than pronounce, viz, 
‘* Penmaenmawr,” is to start from Mrs. Macdonald's 
bathing house and continue thence 400 yards sea- 
wards ; the ‘“‘Southend” order is to extend the 
time for completing a pier authorised in 1878. The 
promoters of the undertaking affecting ‘‘ Seabrook” 
appear to have been uncertain at the time the 
notice was due whether they should call their 
proposal a pier or jetty, and have accordingly 
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applied for both or either; the work is to be 
situate in the parish of Newington and borough 
of Hythe, starting from near the Seabrook Hotel 
and extending thence in a southerly direction 
640 ft. or thereabouts. The Marine Piers Company, 
Limited, is applying for another promenade pier at 
Torquay in leu of that which has been aban- 
doned ; the new erection is to be on a site opposite 
the centre of Abbey Crescent and extending sea- 
ward 436 yards; the works are also to include a 
sea wall, and the reclamation and utilisation of the 
intervening ground for a roadway, pier, approaches, 
and other purposes. The Corporation of Wey- 
mouth having successfully contended last session 
that no further pier accommodation was necessary 
at that select watering-place, and thus thrown out 
the proposal of some interlopers who were willing 
to do the work for them, are this year, with what 
may be Weymouth consistency, applying for powers 
to furbish up the existing structure, and extend it 
200 yards further. Considering that the evidence 
in support of the rejected pier was mainly directed 
to show that the present one was equally unsightly, 
ill-situated, and unsafe, this looks like an inversion 
of what the poet calls lengthened sweetness long 
drawn out. West Worthing concludes the list 
with a pier commencing on the south side of the 
esplanade, in a line with the centre of Heene-road, 
which is to be 2060 ft. long. 

There are three Road Bills, one is called * Alder- 
shot Camp Roads,” and is, of course, a Government 
concern, the object being to enable the Secretary 
for War, as the notice christens him, to stop up and 
extinguish all public rights of way over the roads 
and paths upon the commons known as Westend, 
Pirbright, Stanford, Claygate, Normandy, and Ash 
Commons. The Bill is further to give effect to an 
award made so recently as the forty-first year of the 
reign of George IIL., affecting some roads in the 
locality of the commons, and is to authorise the con- 
struction of a carriage thoroughfare in lieu of those 
stopped up. In accordance with traditional official 
precaution the new road is to be nowhere situate 
within 2000 yards north of the rifle butts near 
Basingstoke Canal. ‘This, however, does not read 
particularly assuring to those who may be doomed 
to frequent the road in question, inasmuch as after 
all it only reduces the danger to a question of the 
distance at which a stray rifle-shot can possibly 
convey a few stragglers to another world. 

The notice for ‘Brentford New Roads and 
Improvements” does not present an imposing 
appearance at starting so far as coherence is con- 
cerned, for its language implies that the Bill, 
among other things, will be hereinafter deposited, 

e., in the London Gazette. The road to be 
authorised is to commence in Isleworth by a junc- 
tion with the existing road from Brentford to 
Hounslow near the bridge across the River Brent, 
and running (as the notice says) through Isleworth, | 
Hanwell, Ealing, Chiswick, Old and New Brent- | 
ford, is to terminate in Chiswick near tke junction | 
of Cannonbury-lane with the London road. The | 
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promoters are also to be enabled to widen and alter | rights, &c., incorporate provisions of the Companies of incorporation is to enable the promoters to pur- 


the county bridge crossing the River Brent od 
Brentford End, which we presume is what is meant 
by the term “improvements” included in the short 
title, but our analytical powers are prostrated before 
a heterogeneous mass of matter which states that 
the powers of the Bill will vary and extinguish 


Lands and Railway Clauses Acts (without dates or| chase or otherwise (how otherwise) acquire lands, 
other identification), amend Vestry Acts, and vary | &c., but by this time we have had enough, and leave 
or deviate from the centre line of roadway to any | the curious in such matters to find out the rest, if 
extent within the limits of deviation. In some cases there is any rest, for themselves. 

one might have been disposed to ask what else they| For some years past Bills have been re larly 


were invented for. We are then told that the Act advertised and sometimes deposited for making a 
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road between Lewisham and Peckham, which Bills, 
if we remember rightly, have never been introduced 
into either House of Parliament. The same process 
has been commenced on the present occasion under 
the title of ‘‘Peckham, Lewisham, and Catford 
Bridge Roads,” which is a slight extension of the 


proportions of its predecessors (possibly with a view | 


to subscriptions). The works are to commence 
near the north-eastern boundary of Peckham Rye 
Common, pass under the Chatham and Dover and 


over the Brighton Railways, and terminate in Lewis- | 


ham by a junction with Brockley.lane near Brockley 
Hall. We krow something of the two main places 
affected, but our idea has hitherto been that the 


bond of brotherhood between them was not of an 


itinerant character. 


It is said that every dog will have his day, canals, 


therefore, although once the main arteries of the 
kingdom for the carriage of goods and minerals, 
having been superseded by the ‘iron road,” have 
come to be regarded among the joys of the days that 
are gone, but some dogs are occasionally fortunate 
enough to have two days, or what are called among 
the Stiggins family ‘‘ revivals,” and we should not 
be surprised to find that canals belong to this breed. 


(For Description see Page 128.) 
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, notice contains much unnecessary matter there can 
be no doubt, whether it contains all that is requi- 
site is a question we do not take upon ourselves 
to interfere with, but this we will say, that as a 
specimen of VParliamentary private business com- 
position we do not remember ever to have seen its 
parallel, 

| Glamorganshire Canal Bill is to authorise a rail- 


| way on the company’s own land at Cardiff, to be 


We have, however, now only to deal with three of | mediate route, which is verbosely described, reaches | constructed by the Great Western Company under 


them. 

The main purposes to be 
Accrington Branch Canal Bill is the formation of 
a canal, which we are told is to be about 1 mile 
1 furlong, 4 chains, 8 yards (why not add feet 
and inches, while they are about it, and in the 
notice too) in length and 60 ft. in breadth ; 
it is to be wholly in the township of Church 
in the borough of Accrington; it commences at 
the point on the Leeds and Liverpool Canal 
coincident with the commencement of the Peel 


Arm Branch Cana!, and after traversing an inter- 
’ > 


effected under the | 


| Milnshaw pleasure grounds belonging to the Cor- 
poration of Accrington, then it struggles about 
through some lands which are identified or referred 
to by the numbers to be placed on them in the 
|plans thereafter to be deposited, and ultimately 
terminates at a point near what the notice calls 
‘*the south-easterly corner of the said Milnshaw 
pleasure grourds aforesaid.” The course to be 
traversed by the canal is minutely depicted from 
beginning to end, and reads Tike an abridgment 
| of the book of reference, illustrated, as one might 
say, by the compass and the plan numbers. That this 





an agreement between the two companies. It com- 
mences by a junction with the Great Western line and 
terminates on the western bank of the Glamorgan- 
shire Canal near the Bute chain and anchor testing 
| house; the Bill is also to include some capital and 
other powers affecting the company and working 
| agreements with the Great Western. 
| The Thames and Severn Canal Company’s appli- 
cation is also in the railway line, the works being in 
| two sections. Railway No. 1 commences in Rod- 
|borough parish by a junction with the Stroud 
branch authorised by the Midland Company’s Act, 
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1880, and terminates on the bank of the canal near 
Chalford Chapel Bridge; and No. 2 continues the 
line to a portion of the Swindon and Cheltenham 
Railway authorised last year in the parish of Bisley; 
the Bill is also to sanction running powers 
parts of the Stroud branch and Swindon and Chel- 
tenbam Railway. 

After canals it is perfectly orthodox to intro- 
duce bridges, for which there are two applications. 
We take first the one with the vacillating title of 
‘*Sawley (Harrington) and Shardlow (Cavendish) 
Bridges.” ‘Che reason for these aliases is not explained, 
the object of the Bill, however, is not constructive 
but to vest the first-named bridge (which is stated 
in the to be known as Harrington Bridge 
and thereinafter called Sawley Bridge) in the 
trustees under an Act of George IL, for building 
a bridge across the River Trent, which we presume 
somehow represents the other bridge with two 
names, 
be to force some parties pecuniarily interested 
Sawley Bridge to acquiesce in the transfer. 

Che other application comes from Southwold in 
Sussex, which appears to be rising prominently into 
importance ; it has lately started a unique little light 
railway, and is now going to incorporate a com- 
pany to construct a bridge over the River Blyth 
with two separate ornamental approaches to it, 
the whole concern being doubtless directed to 
augmenting the general attractiveness of the place. 
We have, however, heard that it is doubtful whether 
the Bill will be proceeded with this session. 

The Greenwich and Millwall Subway Company | 
apply for a revival and extension of their compulsory 
powers and of time for completion of works, also for 
additional capital for the purpose of utilising their 
surplus land in the erection of dwellings for that 
anomalous section of our common species which has 
monopolised the title of the labouring classes. The 
notice of the proprietors of the Limehouse Subway 
is likewise for an extension of time for completion 
of the works authorised in 1877; this Bill also 
includes an increase of capital, and if the company 
ever raises it will probably, equally with the other 
benefit the labouring classes after its kind, and there 
are plenty of them that want benefitting in other 
than locomotion purposes at either terminus. It may 
be worth mentioning that this class of undertaki 
must some day force itself more prominently into 
public notice as the best and most relial le means of 
crossing the river where bridges are impracticable, 
and fog and other water impediments, and accident 
of frequent occurrence. 
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Sant YDRAULIC LIFTS. 
On Hyl Li fur Passengers and G $ 

By Mr. Ep p Bayzanp Euuineron, of London 

ir is only within the last ten or filteeu years that hft 
worked by mechanical power have come into general us 
and, excluding docks and ra lway goods stations, 1618 still 
rather the exception than the rule to find power iilts in 
public buildings, or in warehouses and hotels even of con 
siderable size. ‘The greatly increased value of land in larg 


buildin 


used height of the 
kind of mechanical lifting 


and convenience of th 


towns and the consequent incr: 
erected, renders however some 
power essential to the comfort 
occupiers. 

Accidents to lifts, especially when worked by mechanical 
means, have been so frequent, that many hesitate to adopt 
them on account of the risk involved. But in a rapidly 
increasing number of cases their use is a necessity, and the 
risk must be taken. It becomes therefore a question of 








public importance that this risk should be reanced toa 
minimum. 

In determining tiie question as to the best kinds of lif 
for passengers and for goods, it ary to premi 
that whatever system of lift i ifest and best 
for passengers should also be ad ‘ prac ible, for 
goods. Workmen and others are in tl bit of travelling 
in goods lifts, and a prohibition against this practice 1s 
productive of inconvenience. Considerations 


of 





way of the ad 
especl : r€ 
conseque 
passenger 


however will often stand in the 
safest kind of lift for goods alone 
height of lift is great: and there 
demand for two standard types, one 
another for goods. 

Chain Lifts.—The first rudiment of a lift is to be found 
in the hoisting jigger, as commonly used in the Liverpool 
cotton warehouses; this consists of a winding drum, a 

cat-head pulley, and a chain attached to the article to be 

raised, as shown in F igs. land 2, page 126. By addinga 
cage and a guide to the chain, the apparatus has been de 


and 


is in 


for 








veloped into a lift. It is worked either by winch handles 
A, Fig. 2, or from a lower floor by the endless rope B. There 


are nut many persons who would risk being hvisted in a 
sling to a considerable height ; but whena cage is attached 
the temptation to avoid the laboar of ascent becomes great, 
and the individual enters, unwittingly staking his life on 
the security of the chain or rope supporting the cage. 


* Paper read before the Institution of Mechanical 
Engineers. 


over | 


but the main object of the Bill appears to! 


! Various ¢ 
this risk. 





empts have been made to reduce or eliminate 
he favourite plan is to insert, above or below 
the cage, a safety ap parains, to retain the cage in position 
| in case of the breaking of the chain or rope. Every few 
| months a new safety apparatus crops up, always the most 
perfect that was ever invented, and warranted to stand the 
severest tests that can be applied. ‘The .pparatus is tested 
and is found to work admirably, to the deli ght of the 
unfortunate victims who are to use it. A few years after 
an accident happens, and, in the majority of instances, the 
safety apparatus is found to be a del: ision ; gener ally for 
the simple reason that no apparatus which is not in constant 
and necessary use is likely to be kept in proper working 
order. Moreover no safety apparatus with which the 
author is acquainted provides against all possible accidents 
to the machinery. Reasonable safety must be secured by 
some other means.* 

In a chain hoist of any kind (where the word chain must 
be taken to include a hemp or wire rope), the first thing is 
| to be sure of the chain or rope. If a chain be used, it 

| should be of such strength that the ordinary load would 
not straighten the link out, even if it were cracked through 
| lf wire ropes are used, there should be two, each capable 
of doing the whole work. The next point is the attach- 





ments. The author’s experience is that more accidents 
arise from the breakage of the attachments than of the 
chain. ‘The attachments should be considerably stronger 


than the chain, and, where practicable, should be tested 
with it. 

Having secured a good chain and attachments, the next 
question is as to the safety of the mechanism by w hich the 
chain is hauled in, and the cage lifted. There is a certain 
risk attached to a chain or wire rope, which cannot be 
remove d; but it will obviously depend upon the mechanism 





adopted whether other risks are superadded. The chain 
may be hauled in by machinery worked by hand, steam, 
air, electricity, or water; but there is gene rally very 
littl e distinction to be drawn between the machinery us¢ d 

h the first tive of these motive powers; given the gear, 
it is is simply a question as to what force shal 1 drive it. 

Accidents may happen to any of the mechanisms adopted, 
and some of the ele +~ nts of risk, with the various sources 
of power, may here be mentioned. 

(a) Hand-power lifts are generally fitted with a brake 
apparatus, made up of several pieces; the giving way of 
any of these would probably send the cage down with 
a run. 

(6) The steam or air engine, in addition to the risk of 
breakage in the brake mechanism, is liable to breakage in 
the engine itself, and also in the gearing through which 
the power is usually transmitted ; while the common prac- 
tice of having clutches to throw the wheels in and out of 
gear adds a further risk of accident. Steam power is safer 
where worm gearing is adopted, and where steam is used 
for lowering as weil as lifting ; but this involves a great 
te of power. In steam lifts there is also a considerable 
ger of accident from overwinding. 

The gas engine has all the risks attending the use of 
band or steam power, and others besides ; since, owing to 
peculiarly intermittent nature of its working, gearing 
unsuitable for the first motion, and straps have to be 
of all transmitters are the most dangerous. 
a gas engine therefore, in addition to 
chain, there is the risk attending the 


vas, 











18 
used, w 
In a lift worked by 
the necessary risk of a 
use of driving straps and gearing in the working crab. and 


ich 


of brake gear, the poses’ ylity of overwi indi ng, the com pa- 





ratively long time o« i nd stopping, and 
ilso the extra strain on the whol ecbanism due to 
e shock of the explosions 
(7) The application of electricity to hoisting is at pre 


only in its infancy ; 
en made to obtain motive 
on woul: 1 appear to be 

have be 


but so far as 
power by thi 
ct to the 
un considered. 

hydraulic power, and it 
risk at removed by 
namely that caused by the use of 
in a bydraulic lift the descent is 
at wkich the water used in lifting is 
tllowed to haust. Water power may be employed to 
1aul the lift chain through toothed gearing, by means 
of straps, in which cases there still remain some of the 
risks inherent to the other systems; but by suitable 
arrangements all such mechanisms may be avoided, and 
the motive power may be obtained without in any way 
increasing the inherent to the use of a chain. This 


attempts bave yet 
means, its appli- 
defects a 


ubje Sib tLe 





» other methods that 

e) Finally there remains 
obvious that one 
employing water pressure, 
1 brake app 
regulated by the speed 


source of is once 


ratus ; 


since 


ex 


or 


risk 


condition of relative safe ty is only obtained by taking care 
that the pressure of water on the hydraulic ram is directly 
transmitted to the hoisting chain. If the power is so 
applied, any derangement of the mechanism would either 
mean the stoppage of the lift, or its gradual descent, owing 
to the escape of water from the lift cylinder. In the pos- 
sible case Of a burst cylinder or pipe, the same condition 
would hold good; while the friction of the ram im the 


yuld in itself perform the function of an 
», in case of the too sudden escape of the 
ontained water. ‘The ram should also be provided with a 
positive stop, to prevent overwinding. The perfection of 
control obtained in hydraulic lifts is a further important 
element of safety. A single valve suffices for the control of 
all the motions of such lifts. 

The form of hydraulic lift which most perfectly fulfils 


stafling-box w 
sutomatic t 


rake 


of 


and 


articles on ‘* Elevators’’ in the 
American Building News, 1880, the 
following stive passuge occurs : ** It is impossible to 
be too careful in the inspection of these appliances (viz., 
safety catches), whose action is very uncertain under the 
various unfavourable circumstances of actual use. Out of 
eleven elevators who-e fall was reported during the month 
preceding that in which we write, it is said that only two 
were unprovided with what purported to be safety catches.’ 


@ series 
hitect 


sugye 


* In one of 


Are 





Wire rope lifts are chiefly used in America. 





the above conditions for a chain hoist is that introduced by 
Sir William Armstrong, and known as the hydraulic jigger. 

Figs. 3, 4, 5, and 6, page 127, illustrate this the cimplent 

type of a high-pressure hydraulic chain lift. In Figs. 3 and 
+ the cylinde r is horizontal, and the working pressure is 
therefore constant. ‘There is a loss of effect in this hoist, 

in consequence of the weight of the chain being b: alanced 
when the cage is at the bottom, and balanced when the 
cage is at the top. This loss might be partially avoided by 
placing the cylinder vertical and making the ram work 
upwards ; but this involves balancing the ram, otherwise 
it would increase the risk of accident; for, if the cage got 
fast, and if the valves were open to the exhaust, the ram 
might descend without the cage, and the cage might after- 

wards become suddenly released and fail. ‘Tue lifting 
chain is sometimes balanced by letting the cage carry a 
loose chain below, which is coiled on the ground when the 
cage is at the bottom, and which is picked up by the cage 
as it ascends. 

Figs. 5 and 6 illustrate a hydraulic jigger hoist suit- 
able for moderate pressures. ‘The ram is inverted, and 
- weight partly balances the weight of the ecoge 

hain is attached at one end to the cylin: ler, at the other to 
the counterweights. “yp n the counterweights two wir 
ropes are led to the cage, each being of suflicient strength 
to carry the weight. The ootned 8 experience is that wire 
ropes are not so reliable as chains, and that it is desirable 
where practicable to use duplicate ropes. In this hoist it 
will be observed that owing to the inverted position of the 
ram, there is a greater head at the finish of the streke than 
at the commencement. But, as the lift is constructed, 
there is no loss of effect from this cause; for, the chain 
being more than twice the weight of the wire ropes, this 
extra weight assists the ascent of the cage at the commence- 
ment of the stroke, and thus compensates for the variation 
in head of water. 

The hydraulic jigger is not generally applicable except 
for high working pressures; and high-pressure water is 
only occasionally available. Unfortunately therefore it is 
often necessary to depart from the beautiful simplicity of 
this apparatus. The best arrangement in such a case is to 
adhere to the hydraulic cylinder and ram, but to introduce 
a second chain into the multiplying gear. By doing so there 
is the additional risk due to the second chain and its 
attachments ; but this extra risk is far less in proportion 
than that of the lift chain itself, owing to the diminished 
speed and greater absolute strength of the first motion 
cbain. 








. 7 and 8, page 127, illustrate a low-pressure hoist, 
suitable for pressures of 25 lb. to 50 lb. per square inch, 
constructed as above described. In dealing with such low 
pressures it is essential to economy to save every foot of 
head, and to be very careful in the arrangement of the 
pipes, so as to avoid unnecessary bends. By putting the 
cylinder A below ground, and letting the ram work verti- 
cally upwards, the greatest economy is secured. The whole 
of the available head is then utilised, and the extra head of 
water at the beginning of the stroke of the ram compen- 
sates for the extra weight of the lifting chains which have 
then to be raised. It is necessary to balance the weight of 








the ram by counterweights B, to save power, and also to 
insure its being pulled down by the descending cage, and 
so prevent the possibility of an accident from the cage 
sticking fast. ‘The winding drum C of this hoist winds 
itself along a screw thread cut in ng e supporting shaft, the 
pitch of the screw being equal to the pitch of the » chain 
wound on the drum. The lead of the chain is thus kept fair. 

It will thus be seen that in properly constructed hydraulic 
chain lifts there is practically noe ‘lewent of danger | eyond 
that incurred by the use of the chain or rope; and that on 


the score of safety, even in chain lifts, hydraulic power 
to be preferred to any other. 

Any of thechain lifts which have 
lapted for passenger use, 
tion of the mechanism in itself ; but, in order to secure 
steadiness of working pear more comfort to the 
guides and working parts should be carefully « stru 
[he controlling gear is arranged so as to prevent the too 
udden starting and stopping of the lift; and the cage is 
furnished with lounges, and is of a more or less ornamental 
character. Double chains and safety appuratus are often 
introduced ; but even where hydraulic gear is use 


beer 


withoutany 


red may 
modifica 
greater 
users, the 


1 consid 





obvious ly be ¢ 





0 cled. 





» ind all 
is done that is possible to secure safety, there still remains, 





in lifts so constructed, the considerable risk attaching to 
the use of chains or ropes for hoisting the cage it is 
accordingly imperative, if passenger lifts are to come 
into more extended use, that some safer means should be 
adopted. 

Direct-Acting Li/ This safer construction is to be 


found in the case of th« lifts which are 
from above, but pushed up from below, in such a mann 1 
that there is always a supporting column underneath th« 
cage. — have been constructed on this principle and 
worked by ordinary mechanical means, the supporting 
column being a rack, gearing into a pinion at the ground 
level ; the supporting column 


not hoisted up 





or, in another arrangement, 
has a screw thread on its periphery, and is drawn up or 
down by means of a nut at the ground level. Looking to 
safety alone it would not be possible to find fanlt with this 
latter arrangement ; but the practicable speed of working 
must be extremely slow, and the power absorbed in friction 
very great. A hydraulic ram is clearly the right thing to 
use for the supporting column of the lift; and by adopting 
the direct-acting hydraulic ram, as shown in Figs. 8 and 9, 
it would appear as if the question of absolute safety in lifts 
were solved. But it is soon found that there is something 
still required. 

A hydraulic lift, with a vertical direct-acting ram, 
presents some rather curious problems in construction, 
which increase in difficulty as the height of lift is increased, 
and the working pressure reduced. A low-pressure lift of 
this type has to be made subject to the following condi- 
tions : 

a. A well or bore hole has to be sunk to a depth some- 
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—s = 3 





as 


what greater than the height of the lift, in which well is 
inserted the lift cylinder. 

b. The ram has to be of an area sufficient, when acted 
upon by the pressure of water at command, to overcome 
friction, and to raise both the load and the counterweight 
required for lowering the cage when empty. 

ce. The weight, and also the displacement, of the ram 
increases with its height and diameter. 

d. The bottom of the well being usually far below the 
drainage level, the water used in working has to be forced 
back to the drain by tie descending ram. 

e. The pressure upon the ram at any time during its 
motion will vary proportionally to the difference between 
the head of water and the height of lift at that time. 

Under these conditions it will be seen that, with a simple 
ram, equilibrium cannot be maintained. With a given 
pressure and load to be lifted, there is a limit to the height 
of lift; the pressure on the area of the ram diminishing as 
the ram ascends. In ascending with a given pressure of 
water, the ram would run out a certain distance, and then 
stop; and on descending with a given weight it would 
descend a certain distance, and then stop. 

It is, therefore, necessary to balance the variable dis- 
placement, in all high lifts working with low pressures of 
water. It is also necessary, in order to avoid great waste 
of power, to balance the weight of the ram. 

The usual practice has | een to introduce counterweights, 
and chains travelling over head sheaves, the chains being 
of sufficient weight to balance the displacement, as shown 
in Fig. 10, page 126. The use of counterweights and chains 
unfortunately destroys the simplicity and absolute safety of 
the apparatus; for, though the risks attending the use 
of ordinary chain lifts are eliminated, and the chances of 
breakage are remote, there is still a reasonable possibility 
of accident. 

In direct-acting hydraulic lifts the balance chain and 
weights entirely alter the character of the strains on the 
ram. For a considerable portion of its length, the ram, 
instead of supporting the cage as a column, is thus really 
hanging from it ; part of the ram is always in tension, and 
another part is always in compression, while the neutral 
plane varies in position according to the pressure on the 
ram. Should the ram break above the neutral plane, or 
the attachment between the ram and cage give way, the 
cage would be violently dragged by the counterweight to 
the top, the fall being as it were upwards instead of down- 
wards.* A lift so constructed does not, therefore, fulfil 
the conditions of safety required in a first-class passenger 
lift; and means must be found for doing away with the 
chains and counterweights, leaving nothing but the 
hydraulic cylinder, the ram, and the cage. 

This condition can be obtained by increasing the working 
pressure, and by reducing the area, and therefore the 
displacement, of the ram ; leaving only sufficient section to 
prevent its bending under the load, as shown in Fig. 9, 
page 127. The requisite safety is thus secured, but at a most 
extravagant expenditure of power, owing to the want of any 
balance, the weight of the ram and cage, and the loss by 
displacement, being often equivalent to five or six times the 
net load. The author has erected several lifts on this plan, 
where it has not been necessary to provide special pumping 
plant to obtain the pressure. It would, however, be 
impracticable to adopt the arrangement as a general rule. 

Monsieur Tomasi has designed a balancing arrangement 
separate from the lift cylinder, as shown in Fig. 11, page 
126. The lifting cylinder A is in hydraulic connexion with a 
second cylinder B of equal capacity, though of shorter stroke. 
In the second cylinder there is a loaded ram C, of sufficient 
weight to balance the unvarying weight of the lift-ram and 
eage. This heavy ram works through the stuffing-box of 
a third cylinder D, of the same capacity ; and the pressure 
of water in this third cylinder lifts the load. Heavy chains 
E sreattached to the ram, between the two short cylinders, 
to balance the displacement. This plan is satisfactory as 
regards safety, but the weight and size of the cylinders 
and moving parts are so greatas to render its adoption on 
a large scale impracticable. 

(To be continued.) 


ON THE BAZIN SYSTEM OF DREDGING.+ 
By Mr. A. A. LANGLEY, of London. 

Tne following paper contains a brief description of the 
construction and working of a dredger, designed on the 
system invented hy M. Bazin, the well-known hydraulic 
engineer, and used by the author for the past three years 
in dredging sand and other material in Lowestoft Harbour. 
The dredger is represented in its general 
features on the diagrams, Figs. 1, 2, and 3, page 130. The 
total length of the hull is GOft., with 20ft. beam. In the 
after part of the bold is placed a horizontal boiler A, which 
supplies steam to a pair of inverted vertical engines B. These 
engines drive, through belts and overhead pulleys, a centri- 
fungal pump C. The suction pipe D of this pump passes 
through the side of the dredger, and then forms an elbow 
bent downwards at an angle of 45 deg. To this elbow is 
attached a flexible pipe E, 12in. in diameter and 25 ft. long, 
made of india-rubber, with a coil of iron inside to help it 
to keep its shape. At the lower end of this pipe is an 
elbow-shaped copper nozzle which rests on the bottom, and 
is fitted with a grating to prevent stones getting into the 
pump, and stopping the work. 

The flexible tube is supported by chains that pass over 
the head of a derrick F, mounted at the stern of the 
dredger, and then round the barrel of a steam winch. By 
this means the depth of the nozzle is altered, as required to 
suit the depth of water. A man stands at the winch, and 
lifts or lowers the pipe as is required, judging by the 
character of the discharge from the pump. If the liquid 
discharged is very dark and thick, he knows that the 

* This happened at the Grand Hotel in Paris, when 
several passengers were killed. : 

+ Paper read before the Institution of Mechanical 
Engineers. 


Construction.- 





nozzle is too deep in the sand or gravel, and he therefore 
raises the pipe; but when the discharge is of a light 
colour, he lowers the pipe, since the proportion of water to 
sand or gravel is thus seen to be too great. The best pro- 
portion of water to sand, according to actual experience, 
is 5 to 1. When loose sand is the only material to be dealt 
with, it can be easily sucked up, even if the nozzle is deeply 
buried ; but at other times stones interfere with the work, 
and the man in charge of the flexible tube bas to be very 
careful as to the depth to which the nozzle may be buried 
in the sand. 

The action of the apparatus will be at once understood. 
The pump, being worked by the engine, draws up the 
water and sand from the bottom through the flexible pipe 
E, and discharges it into the wooden trough H ; from thence 
it falls into the hopper barges placed at either side as con- 
venient. So powerful is the action that at Lowestoft, 
before the grating was fixed to the nozzle, large stones and 
iron bucket pins, in some cases over 31b. in weight, were 
sucked up and passed through the pump. 

The pump itself is shown, in longitudinal and cross 
section, in Figs. 4and 5. The fan is 2 ft. in diameter, and has 
only two blades. Originally it had four blades, but on one 
of these getting accidentally broken, the action was found 
to be improved, and eventually it was found to work best 
with the two only. The faces of the blades, where they 
come in contact with the sand, are covered with flaps of 
india-rubber. Small doors are provided at the side of the 
pump, for cleaning it out, extracting stones, &c. The fan 
makes 350 revolutions per minute, and at that speed is 
capable of raising 400 tons of sand, gravel, and stones per 
hour, but the average in actual work may be taken at 200 
tons per hour. This is with a 10 horse power engine, and 
working in a depth of water varying from 7 ft. to 25 ft. 

Applications.—The great advantage of this dredger is 
its capability of working in disturbed water, where the 
frames of a bucket dredger would be injured by the rise and 
fall of the vessel. Thus at Lowestoft bucket dredgers 
are used inside the harbour, and the Bazin dredger at the 
entrance, where there is sand and gravel, and where the 
water is more disturbed. The dredger does not succeed 
very well in soft silt, because it runs over the sides of the 
hopper barges without settling. Nor is it good for dredg- 
ing solid clay, which is difficult to suck up. It gives, how- 
ever, excellent results with sand and gravel, and for this 
work is much superior to the bucket dredger. 

Experience in Working.—In May, 1876, the author went 
to Angers, to see a dredger on the Bazin system, which was 
working there on the River Loire. It was roughly fixed in 
a barge, and was excavating sand for the foundations of a 
large bridge over the river—a work which it seemed to per- 
form in a very satisfactory manner. 

In consequence of the author’s report, a contract was 
entered into by the Great Eastern Railway Company with 
Messrs. Charles Ball and Co. to supply a dredger of the 
same kind for Lowestoft, the terms being that it was to 
dredge 100 tons per hour before it was accepted. Between 
September, 1877, and July, 1878, many attempts were made 
to get this dredger to work satisfactorily, bat all without 
success ; the contractors became so disheartened with their 
failares that they were disposed to abandon the contract 
altogether. ‘Theauthor was very reluctant that this should 
take place, as he felt persuaded that it only required per- 
serverance to make the arrangement a success, and this 
has been justified by the result. One of the chief altera- 
tions which produced the final success was made by Mr. 
Charles Ball, managing director to the contractors, and 
consisted in the introduction of india-rubber attached to 
the blades of the fan. This enabled stones, gravel, &c., to 
be dredged without damage to the pump. Before this, 
although cast iron, wrought iron, and steel were all tried 
for the blades, it was found that in a very short time both 
the blades and cheeks became so cut and abraded by the 
gravel passing between them as to be unfit for use: but 
the soft india-rubber yields to the cutting action, and thus 
escapes much injury itself, while it prevents all injury to 
the checks. The india-rubber used is of a tough descrip- 
tion } in. thick, and is ent into pieces 5in. by 10 in. Slotted 
holes are cut in each piece, and bolts passing through these 
hold it down to the blade. When the outer edge of a piece 
is much worn, it can be pared off, and the piece moved 
outwards on the blade by shifting the holes, thus exposing a 
fresh surface. ‘This operation is performed every fourteen 
days at a cost of only four shillings. It is this feature 
which gives the Bazin dredger its special capability of 
dredging with economy in rough stony ground. Sand 
pumps were used for dredging in the construction of the 
Suez and Amsterdam Canals; but the author believes the 
dredger now described to be the only one that will effec- 
tively dredge gravel or large stones. 

Apart from the wear of the fan, the chief difficulties 
which were experienced were as follows: 

1. The difficulty in keeping the dredged material from 
flowing over the sides of the barges. When dredging in 
alluvial silt, it took more than an hour to dredge about 
half a barge load, or 30 tone ; since, owing to the disturbed 
state of the water, the material would not settle to the 
bottom of the barge, but ran over the sides. Several 
methods were adopted to avoid this, such as dividing off 
the barge into partitions, or settling chambers, directing 
the shoot into different parts of the barge at stated times, 
&e., but all to no avail. Finally, it was concluded that the 
dredger was not suited for this light material, unless it 
could be thrown on to a large area, such as over a bank 
into a ficld, or vacant space, where sufficient area could 
be allowed for settling. Such cases would often occur in 
the dredging of rivers; but for harbour work the dredger 
is only avilable for shingle and sand. 

2. The choking of the nozzle and suction pipe, owing to 
pieces of canvas, old bags, timber, baskets, &c., being 
drawn in with the sand. This was provided against by 
fixing iron bars on the face of the nozzle, thus forming a 
kind of gridiron and preventing the pipe getting choked. 








Although these materials stick on the gridiron, yet, when 





the pump is stopped for a moment, they drop off into the 
water. 

3. The fact of having to force the sand and shingle, after 
being pumped, along a horizontal 12-in. pipe which led 
along the top of the dredger into the shoots. If the sand 
came too fast, and not sufficiently mixed with water, it was 
a case of forcing a solid block of sand through the pipe, 
which thus became choked and stopped the engine. ‘This 
was remedied by replacing the 12-in. pipe by an open wooden 
trough 16 in. square, as shown in Figs. 1 and 3, thus giving 
twice the area, and preventing the possibility of choking. 

There were several minor difficulties experienced through 
the imperfections of the machinery. For example, the 
smokebox of the boiler was not sufficiently large, and fre- 
quently got red hot, and the boiler also primed considerably. 
These were remedied in the best way available as they arose. 

Cost of Working.—The vessel or barge for carrying the 
machinery and pumps cost 6001., and the contract price of 
the machinery and pumps was 12001. But before the 
dredger was taken over by the company, the alterations 
before enumerated had cost about 3001., bringing the total 
for barge and dredger up te 21001. In building a second 
dredger this might of course be greatly reduced. The cost 
of repairs for one month’s working has been only Sl. 

The contractor receives for labour alone 2}d. per ton, 
being at the rate of about 13d. for the dredging and #d. for 
taking to sea (a lead of two miles), all materials being 
supplied to him. The consumption of coal is at the rate of 
about 1 ton for 1000 tons of sand dredged. At Lowestoft 
harbour the total amount of dredging has been about 
200,000 tons yearly, but this is now much reduced in con- 
sequence of the pier extension recently constructed by the 
author, which now prevents the sand and shingle from the 
sea blocking the mouth of the harbour. The services of 
the Bazin dredger are in consequence not so necessary. 

The figures for cost, with this dredger, are as follows : 

Cost of dredger, say oe ve soe 20001. 





yer horse power... oe 10 ELP. 
epth at which it excavates “ a 25 ft. 
Quantity excavated, per annum ... --- 200,000 tons 
Labour for dredging, lead (two miles) 

and discharging, per ton ose . 2.1254. 
Coal and other stores, say per ton 0.375d. 
Repairs (total 601.) ove on 0.0724. 
Total working cost... por vi 2.572d. 
Add 10 per cent. interest on capital 240d. 


Total cost per ton, ineluding ‘interest on 

capital... a pe aaa ..  2,812d. 

The total repairs to the steam tug, hopper barges, and 
—- have averaged about 2d. per ton. 

ce one ton of the liquid dredged will very approxi- 
mately occupy one cubic yard, these figures may beat once 
compared with those given by Mr. Buckley, Proceedings, 
1879, p. 552. It will be seen that the cost was far below 
that given for bucket dredgers, and would compare favour- 
ably even with that gfven for Mr. Fouracre’s dredgers. 
when the greater lead and the high cost of labour in Eng- 

land as compared with Bengal was taken iato account. 








Soctrty OF ENGINEERS.—The first ordinary meeting 
of the Society of Engineers for the present year was held 
on Monday, the 6th instant, in the Society’s Hall, Victoria- 
street, Westminster. The statement of accounts for 1881 
was read, after which Mr. Charles Horsley, A.M.I.C.E., 
F.GS., the past President, presented the premiums of 
books, which had been poe: By to Mr. John Standfield, for 
his paper on ‘ Floating Docks,’ and to Mr. A. T. Wal- 
misley, for his paper on ‘‘Iron Roofs.’”’ The premiums 
having been presented, Mr. Jabez Church, M. Inst C.E., 
F.G.S8., the newly elected President for 1882, proceeded to 
deliver his inaugural address. Having expressed to the 
members his thanks for the honour they had done him by 
electing him to thechair, Mr. Church reviewed their 
proceedings of the past year, and the present satisfactory 
position of the Society. ‘lurning to matters of more general 
interest the President referred to some of the important 
works accomplished by engineers, and the advanecs made 
by science during the past year. He especially touched 
upon those branches of the profession with which his own 
practice is more immediately connected, viz., sanitary 
engineering and gas and water supply. With regard to 
sanitation he remarked that that subject was in the past 
a matter which was considered to be more or less beneath 
the dignity of the civil engineer, and utterly unworthy of 
the consideration of the general public; but in these days 
it is found a distinct branch of engineering science, and 
the public took a keen interest in sanitary matters. Mr. 
Church referred to the pollution of the Thames at the 
sewage outfalls, and expressed his opinion that before long 
some steps must be takento improve the sanitary condition 
at this part ofthe river. With regard to water supply, 
the President pointed out the evils of drinking unwholesome 
water, and insisted upon the fact, that an ample supply of 
good water was one of the first requirements of life, and 
upon the desirability of every town in the kingdom being 
well provided in that respect. With regard to the London 
water supply, he thought the sooner the Government took 
the maiter in hand the better, as the value of the com- 
panies property was steadily on the increase. In reviewing 
the progress made with the electric light, Mr. Church said 
that its remarkable development had doubtless formed one 
of the most marked scientific features of the past year. 
He then described the various are and incandescent systems, 
and said that great as had been the advance in electric 
lighting, it had only as yet reached the experimental stage. 
Mr. Church then went on to review the development of gas- 
lighting, heating, cooking, &c., and expressed his opinion 
that, as electric lighting was only in its infancy, so also 
was he sure that the same thing might be said of gas- 
lighting on scientific principles, which had hitherto been 
strangely neglected. any other subjects were noticed. 


The address was well received, and.at the close a cordial 
vote of thanks was accorded to the President. 
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We illustrate above an interesting form of dynamo- 
electric machine which was shown at the recent Paris | 
Electrical Exhibition, but which attracted little atten- | 
tion on account of the absence of any attendant to explain | 
its construction. It is the joint design of Professor C. 
P, Jiirgensen and Dr. P. L. V. Lorenz, both of Copenhagen, | 
and embodies several special features in its construction, 
the principal one being the introduction within the ring 
armature of an electro-magnet intended to utilise the 
inner portion of the coils onthe ring. The ring consists | 
of a number of thin sactions b' placed side by side, and 
insulated from each other to prevent the creation of | 
induction currents; by this arrangement very wide | 
rings can be constructed. The sections are held together | 
by bolts passing through them at intervals as shown. 
Around the ring thus formed the wire is coiled, as indi- 
cated in Fig. 2, to complete the armature, which is 
mounted as follows: To the outer sections of the ring 
studs 5°, are secured insulated rings g' g? provided with 
spokes, but each ring is of a somewhat different form. 
Thus g' has a small boss, to which is screwed the sleeve 
n, which enters the bearing m of the main standard /- 
The other boss g? is formed with a long sleeve pass- 
ing over and secured to the driving shaft 4. The 
spokes connecting the ring g' with the boss are pro- 
vided with wings g*, shown in Fig. 3 for the purpose 
of creating an active current of air, and keeping 
the various parts of the machine cool. Motion is given 
to thearmature by the pulley i mounted on the shaft /, 
which as will be seen terminates flush with the inner 
face of the ring g?. The outer electro-magnets a a‘ are 
of the curved form shown in Fig. 1, and are bolted to the 
base-plate a*. Each magnet terminates in a wide pole- 
piece a? a*, the faces of which embrace the armature for 
nearly the whole of its circumference. It will be noticed 
the coils in these magnets increase in volume up to the 
pole-piece, the object of this being to obtain a more 
powerful magnetisation with less resistance. In order to 
check vibration, and increase the steadiness of the 
machine, the tops of the pole-pieces are held together by 
an insulated plate p, and at the bottom by two insulated 
standards//. So far then the machine consists of a 
cylindrical armature, hung at the end of a short shaft, 
and placed between the widespread pole-pieces of the 
two curved electro-magnets. To complete the machine 
the space within the cylindrical armature is filled with a 
second electro-magnet, as shown in Fig. 2. The magnet is 
carried at the end of the shaft e, passing through the 
standard /, antl the sleeve n which revolves round it. It is 
formed of two bar magnets at right angles to each other, 
as shown in Fig. 1, the method of coiling being indicated 
in the section Fig. 2. At the ends of these magnets are 
the pole-pieces d curved so as to present their surfaces 
to nearly the whole inner side of the ring. The north 
and south poles of this magnet are opposite the 
poles of the outer magnets. 

The commutator of the machine is shown at ¢, 
consists of aseries of copper |_-shaped bars, one face of 
which rests on the sleeve to which the driving shaft is 
secured, the other face butting against the ring 7*: the 
section shows two of these commutator bars. They 
are, as shown, insulated from the sleeve and ring, and 
also from the large washer j, by which they are fastened 
to the ring g?. The collecting are not shown, 
but they are of the usual form, and are placed on the 
bracket £; they are capable of adjustment. The current 
to the inner and outer electro.magnet may be either 
taken from the main current of the machine, or from a 
part of the armature reserved for that purpose, or a 
separate exciting machine may be employed. 

The special features in the machine we have described, 
which are claimed by Messrs. Jiirgensen and Lorenz, are : 
tho application in dynamo-electric machines of an clectro- 
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the use of external electro-magnets ; the use of annulat 
armatures made up of a series of sections or narrow 
rings, insulated from each other; the special mode of 
ventilating and cooling the machine by means of the fan 
or wings attached to the ring at the end of the armature ; 
and the special form of outerelectro-magnet. It is to be 
regretted that no figures are available as to the duty of 
this machine. Messrs. Jiirgensen and Lorenz claim that 


for its size it is the most powerful dynamo-electric | 


machine yet made, but we have no data on tho 
subject, 
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Mexican Rattways.—From the city of Mexico, railways 

are now being constructed in three or four different direc- 
tions—to the north of Queretaro; to the west of Taluca, 
and thence to Morelio; while about 85 miles have been 
| completed from the capital to Cuantla. In the extreme 
north, operations have been commenced at Passo del Norte, 
and in the south we find considerable progress is being 
made upon the Tehuantepec. At Guaymas, on the Gulf 
of California, about 850 miles are finished in connexion 
with the Sonora Railway, while at Merida, Vera Cruz, 
Puebla, and other parts of the country, the work of con- 
| struction appears to have been energetically prosecuted. 
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COMBINATION WOOD-WORKING MACHINE. 


CONSTRUCTED BY MESSRS. RICHARDS AND CO., ENGINEERS, MANCHESTER, 
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We are glad to note that the application of machinery | to the want of skill necessary to operate them. Another 
for working wood to finished dimensions and shapes, isa|cause may be found in the fact that wood-work- 
matter that is receiving much attention at the present ing machines were considered as an adjunct to hand 
time, and it is to be hoped that eventually it will be as | labour, rather than a means of performing almost every 
complete in its adaptation as the system of metal-cutting | operation demanded. This has led to designs for wood- 
tools now in use. There has been little, if any, modifi- | work being prepared without reference to the adaptations 
cation for some years in the preparatory processes of first | of machines to the cheapening of the work. 

sawing from the tree and planing afterwards. These| In elaborating the designs of machine tools, the best 
operations in treating _— or eg ered even are + gah peer mag | = 
foundry processes in machine making. In both cases| view, but todo this requires a knowledge of machine 
the pal iaterial is reduced into convenient forms | operations, as well as of the methods of designing. In 
ready for the finishing processes. In examining into | America most of the designs for woodwork are in the 
the present state of accurate wood-cutting, it will be no | same way modified to suit the conditions of machines, 





disparagement to English engineers to say that the 
finishing processes were developed more rapidly in 
America, owing to the higher price of labour, and the 
larger amount of timber worked. The successful intro- 
duction of similar machines here has been gradual, owing 





while here nearly the opposite is the case. In fact, there 
is to some extent a prejudice against the regular lines 
produced by machinery, and instead, irregular shapes, 
with handwork verging on carving, has best suited our 
tastes. As a rule the designs which are adapted for 


operations are not readily performed on machines. In 
the designs of buildings, furniture, musical instru- 
ments, &c., it has been found that tasteful results can be 
obtained when the parts by themselves are formed easily 
and cheaply on wood-cutting machines. While noting 
the adaptation of this class of tools, it may perhaps 
interest a large number of our readers to refer to their 
use in connexion with pattern and model making. 

A large share of the handwork now done in framing 
patterns can be dispensed with, and results obtained that 
are impossible even with the highest hand skill. In fact, 
the machines can be said to bear the same relation to 
handwork that planing and shaping does to chipping 
and filing. The two most important machines for this 
work are what is termed a dimension sawing machine 
and a hand-feeding planing machine. 

These remarks have been written to enable the reader 
to appreciate the objects of anew machine recently 
brought out by Messrs. Richards and Co., Gity-road, 
Manchester, which embodies the conditions of accurate 
sawing and planing, with several other operations in 
working wood. The machine is fully shown in the 
annexed illustrations, and is essentially a “ combination” 
machine. Before passing on to a description, a few 
remarks on combination machines as labour-saving tools 
will not be out of place. This class of machine is perhaps 
better known under the name of “ general joiners” and 
has usually consisted in collecting in the smallest floor 
space several different machines, such as a planing 
machine, saw bench, band saw, &c. The advantages gained 
could only be in the framing, and the countershafts for 
driving them, while the capacity of each was impaired. 
These machines have also been intended to have several 
operators working at one time, and their sale has been 
created to a large extent by the impression that the 
purchaser gets a number of machines condensed into one 
at a reduced cost. In the machine shown in the engrav- 
ings the plan is quite a different one, and is based rather 
upon having one machine to perform many different 
operations. 

To do this, it at once becomes necessary that the 
machine shall have all the essential adjustments and 
details of several machines, so conveniently arranged 
that the required changes are readily and quickly made. 
The advantages of this system are apparent, as the 
results are a cheaper machine, less floor space, simpler 
driving mechanism, and less danger. The machine is a 
combined form of the dimension sawing machine, and the 
hand-feeding planing machine, with additional details 
for tongueing and grooving, moulding, tenoning, mor- 
tising, panel razeeing, checking, boring, &c. 

It consists essentially of a rising and falling spindle 
placed below special tables ; the position of the spindle 
is altered bythe handwheel seen in front. The table on 
the left of the saw slides on ways, and has a T slot to 
receive various fixtures for setting and holding the 
wood, The frame upon which this table slides is pivotted 
ona long vertical bearing, so that it is loosed and swung 
to one side to get at the spindle in altering the saws and 
cutters. To facilitate the operation of changing, the 
outer bearing to the spindle is quickly withdrawn and 
lowered out of the way; the tables are then drawn 
apart, and, besides a 12 in. standard cutter-head for 
surface planing, cutters of various sizes can be placed on 
the spindle, for mouldings, tenons, &c. For some 
operations the sliding table is returned to its position, 
to be used as a guide and clamping fixture. Various 
gauges and details are fitted toa slide placed at right 
angles in the table-top. A short screw gives a close 
adjustment after the gauges are clamped in an ap- 
proximate position on this slide. At the back of the 
machine is attached a compound slide for clamping and 
moving the wood for boring, and slat-mortising. The 
vertical position of the spindle with reference to the 
slides can be altered by the operator from this side of 
the machine by the handles shown. 

The long curved lever is used to clamp the spindle 
bearings firmly to the frame when adjusted to the desired 
height. 








MACHINE TOOLS FOR BOILER-MAKERS. 
WE give this week on page 134 an engraving ofa radial 
drilling machine designed especially for the use of boiler- 
makers, this machine, together with the plate-bending 
rolls, illustrated on the same page, forming portion of a 
plant constructed by Messrs. Rushworth and Co., of 
Sowerby Bridge, for Messrs. Beesley and Sons, boiler- 
makers, of Barrow-in-Furuess, 
This radial drill, which is a tool of substantial propor- 
tions, is adapted not only for ordinary drilling work, 
but also for turning the ends of boiler shells, for cutting 
out of flue holes, tube boring, &c. As will be seen from 
our engraving, the pillar which supports the radial arm 
is mounted on a massive baseplate, which also carrfes a 
circular table 6 ft. in diameter, this table having a worm- 
wheel cast on it as shown. This table is driven by a 
worm gearing into the wheel just mentioned. On this 
table boiler ends up to 8 ft. in diameter can be turned 
up, the turning tool being carried by a slide rest, which 
is mounted on the main baseplate, as shown, and which 
is adjustable vertically and radially. 





For cutting out flue holes a steel boring head is 
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employed, this head having a round end which fits into] men should be imported to work the extensive deposit. 


done 


Flue 


the centre of the table. When this work is being 
the radial arm is brought into the lowest position. 
holes 40 in. in diameter can thus be cut out. 

The machine has a 4 in, steel spindle with self-acting 
variable feed motion through a range of 10in., and the 

radial arm is raised or lowered by power through a range 
of 2ft. Sin. When the arm is in its highest position 
there is room fora piece of work 4ft. high between the 
circular table and the lower end of the spindle. The 
circular table serves as a compound table for ordinary 
work, and the machine is altogether a very useful one 
for boiler-makers. 

The plate-bending rolls, which are illustrated on 
page 134, are 10 ft. long, and are made of wrought iron, 
the top roll being 12 in. and the two bottom rolls 10 in. 
in diameter. Each of the bottom rolls carries at its end a 
large spur-wheel, these spur-wheels, which are on oppo- 
site sides of the machine, each gearing into a pinion on 
a shaft which runs from end to end below the rolls, 
which is itss]f geared to the shaft carrying the belt pulleys, 
as shown. This is a very simple and direct mode of 
driving, and avoids the necessity for small 
the rolls. There is no swing frame, but the top roll 
arranged to draw through between the arms of the spur- 
wheels, a very substantially framed machine be 
obtained. 

The chief novelty i 
provided under the ordinary 
roll, whica is used for 
bending small tubes, } 

) 
] 


the machine is the additional roll 
bottom rolls. This extra 
, &e., is made of steel, an 
7 in. in diameter by 5 ft. long. It is provided wi 
swivg frame at one snd to allow of taking-off 1 
bent, &c., and it is altogether a very useful addition. 
The machine we illustrate 11 tons, and i 
self-contained, the standards being mounted on : 
bedplate, which also carries the bearings f 
fast and loose pulleys, belt gear 
foundation is required. 
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NOTES FROM SOUTH AFRICA 
fo THE Eprror OF ENGINEERING. 

Str,—As the year draws towards its close we may 
advantageously summarise the most salient features of the 
situation in this broad, beautiful, and rich appanage of the 
empire, which still remains loyal to the true and durable 
traditions of the past, although deeply wounded and 
disgusted by the affronts deliberately offered to it by blind 
blunderers. The nomination of an unknown man to an 
important position in Natal has sent the proud people of 
that colony into a state of fury; for it is felt that the 
critical condition of affairs on the frontier may demand the 
exercise of commanding abilities and administrative experi- 
ence. In the mean time Sir H. Robinson makes no sign 
to the suffering loyal Basutos, and their demeanour excites 
the sympathy of all honourable colonists, who ure also 
ashamed that the Government takes no steps for the redress 
of just grievances. Their agents offer advice equally pre- 
posterous and insulting, whilst documentary representations 
made to Cape Town are not even acknowledged. The 
Ministry are on the horns of a dilemma, and their general 
policy is widely condemned, 
able. 

We have termed South Africa “ rich,’’ and every week's 
report justifies the appellation, for we hear of quicksilver 
finds, extensive and valuable coal deposits, manganese, 
marble, freestone, mica, plumbago, and asbestos, ‘beside 8 
the inevitable diamonds and auriferous reefs which are 
coming strongly to the fore near Leydenburg. Alongside 
the coalfields of the Indwe, Molteno, and C yph ergat, hema- 
tite ore is found; and in the Transvaal a mountain of 
magnetic iron stands, like the famous ‘‘ Iron Mountain,’’ 
near St. Louis, at Pilot Knob. Gold is also declared to 
exist in the extinct craters of the Amatola Mountains, in 


Kaffraria, and by the appiication of science and capital | 


Pp uying fields may be opened. The Volksraad, at Pretoria, 
is acting in a manner destructive to expansion, and the 
deluded and coerced farmers are finding painfully that they 
have followed an fatuus into a Serbonian bog of 
misery and mer a:ing miscLi-f. 

Natal is advancing, and the contiguous district 
Griqualand East is desirous of amalgamation with her, for 
it is loudly asserted that her interests are utterly sacrificed 
by the Cape Government, which is both distant, negligent, 
and indifferent to complaints. Many reasons favour 
annexation toa neighbour, now that hostile Basutoland 
inte rposes a wide barrier, and communication is rot indabout. 
No Cape vessels ever visit the Umzimkulu, but that river 
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has gr: and possibilities , and the Colonial Engineer of Natal 


has at last visited it, giving a very glowing ac ee of 
wat tn and advising a grant of 10,0001. to make i t accessible 
to ocean steamers. No better country for + tock » pre dace, 
and European immigrants exists, and a railway would do 
wonders to open marble and coppr r mines, render forests 
accessible, and promote planta tions of sugar-cane, coffee, 
indigo, jute, ground nuts, sorg — soja, &c. At Durban, 
harbour works of importance are to be prosecuted, under 
tle direction of Mr. Junes, the recently appointed energetic 
nyineer, from Algoa Bay. 

Milne’s training wall will be extended, 
of a rocky ridge in the f Channel, by dynamite, wi 
doubt enable the bar to be pu-hed into de ‘Dp 
permauent nivigable channel to be established. 

The sugar crop is rather below the average this year 
but the area under cultivation steadily increases, and a 
Java planter is installing indigo. ‘The white marble from 
Port Shepstone is allowed to be equal to the best Italian ; 
and it may become an ite: of export. 
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| agriculture 


| Osborne is placing his fin or ‘ 
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so a disruption seems inevit- | 


and the removal | 


Immense masses of limestone are in the close vicinity, and 
the quality is fine. Electric lighting may be applied to 
the ‘* Usine Centrale,’ as there is a surplusage of power 
for a dynamo machine, four or five engines being on the 
premises. The ‘‘ Aveling’”’ road roller is aow at work at 
Durban, and some powerful shears have been erected. It 
is a matter of regret that the dredger coming out is such a 
feeble affair, but timid counsels govern the Crown agents, 
and procr: astination seems to be their watchword and 
motto. This unhappy disposition may bring them abruptly 
to the end of their colonial tether, fora spirit of indignation 
prevails, and the cup of offence is brimming over. 

rhe ubiquitous twin-screw Somtsen bas taken a friendly 
party to the Umzimyubu, and she will go up about 15 miles 
for exploration and sport. Hippopotami still sport there, 
and one recently savagely attacked a native in the river, 
causing his death from lacerations. 

Troops are now vacating Natal, the H: unkow conveying 
some to Bombay, and others returning by the Kinfauns, 
and ships of the Castle line. The men are said to be vastly 
improved by thefr sojourn in Africa, and many wish to 
settle there. A scheme bas been broxched for introducing 
Waldensions on the Kaffrarian frontier, and at Port Shep- 
stone. These laborious people are Protestants, and 
greatly admire the English. They have a large colony 
in the Paranda, and are every way admirably suited for our 


| needs 


ing thus | 


The rising port of East London exhibits much energy, 


| and its citizens contemplate a bridge to unite Panmure and 
| the western bank of the Buffalo. 


A bridge is also projected 
for the River Chalumna, on an important wagon route. 
The structures over the Orange River are staple and strong, 
several have taken about seven years in building. 
rhis contrasts badly with the rapidity exhibited by leading 
American firms, and we that they bave invaded 
Australia. 

Engineering work is developing in Kaffraria, and Howard, 
Farvar, and Co. have established agencies at East London 
and in Queenstown, where they supply engines, pumps, 
turbines, ploughs, &c. Their chief depot and shops are 
close to the new goods station at Port Elizabeth, and they 
are planned on an ample scale, with English experts. Irri- 
gation is advancing on the border, and up the Kowie Valley 


sce 


| both by damming streams and lifting with centrifugal 


At Dordrecht a lake three miles long has been 
and a large area will be rendered amenable to 
and tree planting. Drastic measures are in 
progress to arrest the goat disease, and the principles of 
Pasteur are percolating in men of pastoral pursnits. It is 
also found that hay can be made as in Australia. A pro- 
ject is announced for navigating the Vaal river, and Mr. 
* Ichthyos”’ propeller before 
the public by means of a working model. For some shallow 
waters this plan of propulsion seems well suited, and a 
large saving of fuel is promised. The model made arun in 
the dock at Cape Town, and some merchants support the 
invention. Mr. Osborne has made important roads here, 
and has explored Namaqualand and the ‘Transvaal, where he 
knows of valuable minerals. We bave been disturbed by 
several railway accidents in the western province and here. 
At Tulbagbkloof the expansion of weak iron rails caused 
derailment, and at Cape ‘Town a train was unchecked by 
patent brakes ; so that violent shocks ensued in the ter- 
minus, the driver having come from a coal branch in Wales. 
Our affair was limited to smashing trucks by a goods train 
entering a siding inadvertently, a la Desford. 

The Cape papers denounce the bad management of the 
railway, and point out that taking over 30 vehicles with 
two locomotives down a gradient, is imprudent 
28 wagons were crushed, but two horses escaped from a 
track unhurt. The Stellenbosch line was laid = 70 lb. 
rails, but the Worcester Extension has the li 40 lb 
kind. Bad engineering advice bas been the bane a this 
colony, and will yet cause enormous annoyance and loss as 
the lines extend. 

Progress is being made with the Port Alfred Railway, 
and the contractors propose a swivel bridge across the 
Kowie, about 50 yards wide in the port. The Stothert and 
Pitt deposit ing crane, depicted in ENGINEERING, Novem- 
ber 4, is getting to work, and some 400 concrete blocks are 
ready for placing. No borings for coal have yet been made 
on the route, and the Government diamond drill has wasted 
months in testing the thickness of palwozoic rocks to 
600 ft. For some time we have had no news from the 
party, and the public seems oblivious. Near Oudtshoru, 
some coal has been found near the surface, and about 
30 ewt. is to be tried on a locomotive at Cape Town. It 
looks like a kind of anthracite, and the analysis is fayour- 
able. The district is famous for tobacco and rich farms, 
an! some of the owners are ordering flour mills from a firm 
in this port, which has a smelting furnace and machine 

shop. They have just turned out an iron breastwheel 
with 24 buckets, and six arms of massive teak. Another 
overshot wheel is comme neing of 25 ft. diameter and 18 in. 
face. ‘The entire work is local, and the execution first- 
class. Mangold Brothers are also making machines for 
Kimberley. The massive girder bridge over the shallow 
narrow creek here, is completed, after a great ¢ xpen- 
‘i ure of time and money. A single span of 50 ft. would 
have amply sufficed, for nothing of magnitude will ever 


pumps. 
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The Bayonians are impatient for another jetty, and are 
strongly opposed to the 2000 ft. viaduct and deep-water 
basin, proposed to a community too busy to analyse such a 
monstrous scheme. They already condemn the useless 
sea- re the cost of which would have made and equipped 
a second noble working jetty, so as to enable us to compete 
with the powerful rival on the Buffalo River, and to do our 
duty to posterity. In many public works in South Africa 
we have had no pity on posterity, and these works will excite 
contempt and maledictions before the century expires. ‘The 
twin-screw Notting Hill brings 2000 tons to this port, and 








the four beach stores are kept fully occupied, whilst the 
railways are taxed to the utmost. The splendid Clyde 
steamer Spartan discharges next week, and will inaugurate 
the new fleet of the Union Company, which has just 
arranged to carry European emigrants, on the cheap sys- 
tem pursued by the leading lines to the States and South 
America. 

Asingular mishap has occurred here to a small coasting 
steamer, which recalls the wreck of a new Tyne boat on 
the Eddystone Rock some years back. In this case, a 

reef was struck near a lighthouse, and a new rudder and 
rudder-post will be needed. The repairs must be executed 
at the Cape Docks. 

To increase our export and food resources efforts will be 
made to introduce the Italian and French plant called 
‘fafétone,’’ from which a silky jute-like fibre can be 
prepared. The seeds of the Saskatchewan pea-vine and of 
the argan-tree of Mogador, will also be planted in private 
lands and botanic gardens. 

The Government takes but languid interest in economic 
matters, and is left far in the rear by the Indian and New 
Zealand authorities, who are making great strides in that 
direction. We have few men willing to emulate Sir Samuel 
Wilson in valuable experiments, such as will make his 
name evergreen in this hemisphere; and efforts are few 
and ill sustained. 

There is a sad lack of enthusiasm, and when wealth is 
gained it is mainly spent in Europe. The country is how- 
ever full of potential riches, and it can now be seen and 
investigated with rapidity and facility. Capitalists should 
make holiday excursions to this colony and Natal. Alder- 
man Fowler, M.P., has recently travelled to the Fields 
and the Transvaal, returning vid the coast towns He 
will be able to correct many prevalent errors about ‘‘ Boors, 
Blacks, and British,’’ and tell a true tale. 

The Ville de Messine, of the Bordeaux line, bas called 
at the Cape, and she will be followed by larger and new 
vessels, touching at Mauritius. We observe that iron 
sleepers are going to that island from the Tees, but none 
have yet reached this country, except for lines at the 
Fields. At Kimberley it is proposed to import Chinese, but 
much opposition exists to the idea. Small parties of 
Mongolians have already come to the colony under con- 
tract. We note the extensive railway reforms effected on 
some of the Australian lines, but the officials here are 
absurdly conservative, and seem to forget that they are 
the servants of the public. Car doors are locked on both 
sides, and hardly any facilities are accorded either for 
developing mineral or passenger traffic. At present the 
Kaffrarian Railway seems to be conducted on the most 
liberal principles, and it is likely to be a profitable line. 
Nothing would tend better to keep the Basutos in check 
than to make a steel track in their direction, for they pro- 
duce much grain and cattle and have a predilection for 
European goods. They are also particular about the 
quality. By miscegenation and trade they could soon be 
subdued and their autonomy abolished, but fighting them 
after the pitiful Imperial fashion only fritters away life, 
time, and funds, whilst rendering our f: rces contemptible. 
The tram service is doing so well here that the directors 
may order more cars with outside seats of the Starbuck 
Company's pattern. The town of Panmure also con- 
templates a tramroad to an adjacent romantic bathing 
place, to the eastward. A plan of steam car has been 
furnished, suited to a line of the Blackburn pattern. 
Steam brickmaking works have started near this port, and 
the company will produce twenty-four kinds of bricks. The 
demand is very brisk. Anexpert acquainted with Denbigh- 
shire and Glamorganshire asserts that our coal measures 
extend towards Algoa Bay and Port Alfred as they do in 
South Wales, and he is confident about the issue of borings. 
We have reason to believe that mineral oils will also be 
found in this country, and systematic investigations should 
be undertaken. 

It is now known that diamonds abound over a belt of 
300 miles long, yet a few years ago their existence was 
boldly denied. Only last week a stone of 209 carats was 
captured from an illicit or ‘‘ I. Lb. B.’’ near Jagersfontein ; 
and it is asserted that many while stones sold in Kimberley 
are smuggled from the Free State Mine. 

Extraordinary heat has been reported from some dis- 
tricts, but nice rains bave fallen on the coast lanis, and 
the wheat crop in the west is reported as excellent at 
Graaff Reinet, a severe frost has almost destroyed the grass 
crop, as well as the fruit prospects. A splendid zebra 
stallion has been lassoed in this district, and is already so 
tractable that he will be shown here this month. As more 
can be taken we shall probably breed with them, as they like 
to hang about our estancias with the horses. Our equine 
stock is falling off, and an importation of ‘* Norman 
Percheron’’ blood would be of great value. Hundreds of this 
choice race have gone to Illinois. The broad-beamed ships 
now completing for the Union line will be able to carry valu- 
able stock, with almost absolute safety, and also land them 
at Algoa Bay in twenty-five days. Many Friesland bulls 
come ont, but we should also have the famous ‘‘ Charolais” 
from France. Masons are commanding high wages now, 
and some at Queenstown have struck for 15s. per diem. 
Carpenters also find ready employment. Cheap and 
noxious liquor is the bane of this colony, and on the 
Midland Railway a driver and stoker have been arrested 
asleep on a locomotive which was found in steam in sight of 
aterminus. They are now ruminating in the calabozo of 
Graaff Reinet. ‘The electric lighting of Chesterfield excites 
attention, and with cheap fuel we ought to follow suit in 
that direction. 

P. FRANCE. 
1881. 


Port Elizabeth, December 10, 


Iron SLEEPERS.—It is interesting to note that in the 
Prussian budget for the year 1882 provision is made for 
the purchase of 20,300 tons of iron slee pers, at the rate of 
about 61. 18s. per ton, 
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A BOHEMIAN SILVER MINE. 
To THE Eprror OF ENGINEERING. 

Srr,—On page 100, January 27, of the present volume 
of your widely ¢irculated journal, you have ina Note headed 
«* A Bohemian Silver Mine,” the remark that the mine is 
so deep, that it is not possible to proceed further. This, 
the deepest mine in the world, having attracted so much 
attention from all mining engineers, I feel it my duty to 
correct this statement. In the lowest horizontal drift 
9280 ft. below surface, the miners are no way molested by 
the heat, the temperature of the rock being here only 
21.4 deg. Cent., or 75. 90deg Fahr., and the temperature 
of the air 76.3 deg. Fahr., so that up to the present 
natural ventilation has been all that was necessary. 

Respectfully yours, 
H. Horrer, 
Professor of the Imperial Mining Academy. 

Pribram, February 4, 1882. 





To THE Ep1IToR OF ENGINEERING. 

Srr,—An impression appears to have been created by a 
letter I recently published in a local contemporary that my 
opinion in favour of the superiority of anthracite to any 
other coal in evaporative power bas undergone a change. 
I wish to declare such impression to be entirely erroneous, 
and at the same time, that the probability of disappoint- 
ment may be avoided, to state that the experiences of 
myself, in common with several of the anthracite pro- 
prietors of twenty-five years ago, confirmed as they are by 
many subsequent trials in Her Majesty’s dockyards, most 
unquestionably manifest the necessity of recognising the 
difficulty that has hitherto presented the sole cause of the 
present very limited demand for anthracite for steam 
boiler uses, and which arises from the fact that anthracite 
being a coal of naturally slow combustion will not (although 
undoubtedly pre-eminent in evaporative power) generate 
under ordinary conditions so mucb steam by from 20 to 25 
per cent. in a given time as is generally required, and 
which other coa!'s are capable of effecting. I consider that 
the acce'eration of combustion by means of chimney 
(suction) draught (a wasteful expedient in all cases) to be 
more especially so in the case of anthracite, because its 
gaseous products thus wasted are of greater value; but 
that with a proper application of ‘‘ forced blast’’ the 
development of the evaporative power, whether of anthra- 
cite or of other description of coal, can be, without the 
smallest waste, accelerated to the utmost practicable limit, 
as well as equalised; and, moreover, that the economical 
results will, if the proper means be taken to utilise all the 
gaseous products of both coals, be greatly in favour of 
anthracite. 

Thus those owners of steam engines who may at present 
(and not unnaturally, considering the many failures) remain 
sceptical of the advantages to be derived from the use of 
anthracite, may avail themselves of the opportunity which 
a system of steam jet forced blast affords them of raising 
a sufficiency of steam with the lowest-priced fuels —small 
coal, gas coke, or breeze, and the like—and with the 
absence of smoke they will also be enabled to test their 
economy as compared with anthracite. And although there 
wiil doubtless be numerous cases in which the difference 
in the price of anthracite and such inferior fuels will lead 
to the use of the latter, yet the field that will be opened to 
stone coal, to display when suitably applied, its unrivalled 
superiority, will be ample to secure for it an extensive 
demand. I am, Sir, yours respectfully, 

RicHARD W. PERKINS. 

Broullys Castle, Talgarth, February 8, 1882. 

GAS ENGINES. 
To THE EpITOR OF ENGINEERING. 

Str,—Will you allow me to register my dissent from the 
concluding lines of your article on the interesting and im- 
portant patent case of Otto v. Linford. The writer of that 
article maintains that if further licenses be not granted for 
the Otto Crossley gas engine, the arguments of those who 
contend that a compulsory granting of licenses should form 
an essential feature in a reformed patent law, would be 
materially strengthened. 

Now it seems to me that the only case in which such an 
argument could to some extent possibly be justified would 
be that Messrs. Crossley could or would not supply the 
existing demand for their gas engines in this country. As 
long, however, as their will or power of supply is equal to 
the demand, where is the hardship for the public? 

Is it not the object of patent law to offer such a reward 
for inventions as will really be worth while striving for? 
Is the invention in question not one of the finest of recent 
years, satisfying a decided want in mechanical industry, 
and are the inventors of such an invention, and those who 
work with them, not fairly entitled to draw all possible 
profit during that comparatively short period of the dura- 
tion of a patent which remains after deducting the first 
years spent in perfecting the invention in its practical 
details and working up a demand for it? 

The public are in any case neceszarily benefitted largely 
by the use of the engines, as proved by the increasing 
demand which exists for them, and it would be suicidal in 
intelligent men of business to sell the engines at such high 
prices as could in any way restrict this demand. 

I maintain therefore that a case for compulsory license 
has in this instance not been made out in any way, and I 
further maintain that the enforced granting of licenses 
under ordinary eircumstances is totally against the more 
liberal spirit and intention of the present agitations for 
improvement in patent laws. 

I remain, Sir, yours truly, 
Henry SIMON. 

7, St. Peter’s-square, Manchester, February 6, 1882. 

[We think that Mr. Simon has somewhat misread the 
sentence in our article to which he refers. We did not 





suggest that licenses should be granted to manufacture the 
Otto engine, but that the owners of the Otto patents should 
give licenses ‘* under suitable conditions to those who are 
working at engines which involve the Otto principle.” 
Excellent as the Otto engine now is, there can be no doubt 
that important improvements will still be made in it, bnt 
as the matter now stands these improvements will be 
comparatively useless to their inventors so long as they 
are applicable only to engines involving the use of Otto’s 
principles.— Ep. E.} 








COOPER’S HILL COLLEGE. 
To THE EDITOR OF ENGINEERING. 

Srtr,—Kindly allow me to add a few remarks to those of 
General G. Chesney’s interesting letter. 

The public will certainly support General Chesney in 
requiring that the special instruction of employés in the 
engineering and other public works of India should be 
preceded by, and based upon a general and thorough 
scientific education, and will agree with him that the 
amount of this now involved in the Cooper’s Hill training 
is by no means excessive. But this essential element is 
not peculiar to Cooper’s Hill. It is imparted by many an 
institution in the United Kingdom quite as well as there; 
and any number of young gentlemen of good, nay of 
eminent attainments, conld always be obtained under the 
‘* Stanley’’ system, or any other that the authorities 
might adopt, if sufficient inducements were offered to 
candidates; that is to say, if even the inducements as 
regards pay, furlough, and pension which are now given to 
Cooper’s Hill students were offered. Indeed, General 
Chesney does not seem to do justice to the Stanley system in 
saying that ‘‘ the conditions for admission into the Public 
Works Department in those days were the passing of an 
elementary examination, and having served for a year as 
pupil to an engineer.”’ If I remember aright, they must 
have been articled pupils to an engineer in practice for at 
least three years, or have passed two years in a civil 
engineering college recognised by the Secretary of State, 
and then have-served one year with an engineerin practice 
Among the colleges recognised were Manchester, King’s 
College, the Queen’s Colleges, and Dublin, in all which 
there were superior engineering schools, and had the 
advantages offered to Cooper’s Hill students continued 
open to public competition, I suppose Cambridge would 
have followed suit. And 1 confess it seems to me a very 
doubtful policy to refuse this public competition and 
confine this important service to the alumni of a single 
institution, however well conducted. 

The Stanley examination, which General Chesney treats 
as elementary, was intended to be equivalent to the final 
examination of Cooper’s Hill, and if it ever were, as he 
calls it, a sham, it must have been the fault of the 
examiners. It cannot apply to the candidates, who were 
mostly strangers to te: other, and doing their best in 
competition for a place. The term ‘‘sham’’ might ina 
limited sense be applied in the case of the most backward 
and ignorant of the Cooper’s Hill students, whom the 
more forward students, through esprit-de-corps, appear to 
feel bound to ‘‘ help through,” there being no competition 
in their case. 

A judicious mixture of ‘‘ scientific’? engineers and so- 
called ‘‘ practical engineers,’’ especially in the mechanical 
line, is probably necessary in the Department of Public 
Works in India, and this I consider can be better obtained 
by competition among students from the various universities 
and colleges and manufacturing firms, than by special 
training in an isolated school recruited from a limited 
class of the community. 

Iam, Sir, yours obediently, 
A CiviL ENGINEER. 


NOTES FROM THE SOUTH-WEST. 

Bristol and South Wales Railway Wagon Company 
(Limited).—The report of the directors is as follows : 
‘The directors herewith present their forty-second half- 
yearly statement of accounts, and report that during that 
period the operations of the company have been generally 
satisfactory. More than an average amount of contracts 
have been concluded at remunerative rates; but as the 
increase has occurred at the end of the half year the benefit 
does not accrue in this account. The rolling stock now 
consists of 9616 wagons and carriages, and four locomotives. 
The revenue account shows a disposable balance of 
85251. Os. 8d., out of which the directors recommend that a 
dividend be declared at the rate of 10 per cent. per annum, 
that 10001. be carried to the contingent fund, and 2501. to the 
depreciation fund, carrying over a balance of 6751. Os. 8d. 
The contingent fund, with the proposed addition, will 
amount to 76521. 19s. 3d. This sum, together with the 
balance carried over, forms a larger reserve than at any 
previous period since the formation of the company ; but 
the directors are unanimously of opinion that it is only wise 
to add still further, from time to time, to this amount.’’ 


Railways in the Rhondda Valley.—On Monday a loco- 
motive ran for the first time along the Ely Valley Railway 
at Llantrissant to the top of Clydach Valley,which is a short 
off-shoot, about two miles in extent, of the Rhondda 
Valley at Tonypandy. This line traverses the Ely Valley 
from one end to the other, passes Tonyrefail, Penrhiwfer, 
Penygraig, and now reaches into the Clydach Valley, in 
which are situated the collieries of Messrs. Thomas and 
Riches, Mr. Perch, and the collieries of the Treforest Steel 
and Iron Company. Extending from the Rhondda Railway 
branch at ‘Treallaw is a railway incline to the top of the 
Clydach Valley, reaching to a spot near where the Ely 
Valley Railway now enters it. The result is that now, by 
the opening of the Ely Valley Railway to the Clydach 
Valley, and to a spot in close proximity to the end of the 
incline, the Great Western Railway system extends to 
within a few yards of the great coalfield of the two 
Rhonddas. 














Neath.—The returns of the trade of the port for January, 
1882, shows an excess over the previous month of upwards 


of 8000 tons in shipments of coal, &c. The trade of the 
port has been on the increase for some time, as the facilities 
given for the despatch of shipping are far in excess of those 
afforded in many other ports in the Bristol Channel. 


Cardif.—Coal shipments have been brisk. Several 
parcels of iron and fuel have been got off during the 
week. The arrivals of iron ore have been rather limited, 
but the demand for this article remains easy. Last week’s 
clearances comprised 119,803 tons of coal, 2945 tons of 
iron, 2217 tons of patent fuel, and 1065 tons of coke. The 
imports of iron ore from Bilbao were nil; from other 
places, 2550 tons. 

Nantyglo and Blaina Iron Works Company (Limited).— 
The prayer of a petition to the Chancery Division of the 
High Court of Justice for a reduction of the capital of the 
Nantyglo and Blaina Iron Works Company (Limited) was 
granted on Saturday. It is proposed to write off three- 
eighths of the share capital. 


Newport.—There is not the slightest diminution to be 
noticed with respect to the steam coal trade, which con- 
tinues in a satisfactory state. Prices are firm for forward 
shipment and sellers will not make the slightest concession 
for contracts even extending only a couple of months 
ahead. For any business entailing shipments in the latter 
part of the year substantial advances are asked, and there 
is no disposition to conclude engagements unless upon this 
basis. ‘The active condition of the iron and steel trades in 
the district of course considerably assists the steam coal 
branch, but irrespective of this the demand for foreign 
shipment is sufficient to keep matters on a firm footing. 
The following shipments of iron have been concluded during 
the week: To Barranquillo, 380 tons; Maceio, 374 tons ; 
and Parabiba, 270 tons. Last week’s clearances comprised 
23,998 tons of coal. From Bilbao there arrived 3039 tons, 
and from other parts 1548 tons of iron ore. 

The Admiralty Coal Contracts.—The Government con- 
tracts for steam coal supplies at the various stations and 
depots in this country and abroad have just been decided. 
Out of the total quantity of 84,000 tons, we hear that the 
Glamorgan Coal Company has been successful in securing 
56,000 tons, to be delivered at Malta and Portsmouth. To 
Messrs. A. Tylor and Co., have been given the contracts 
for Hong Kong, Cape Town, Ascension, Bermuda, Sheer- 
ness, Haulbowline, and Chatham, amounting in all to about 
15,000 tons. The Devonport contingent of 9000 tons will 
be eupplied by Lewis’s Merthyr steam coal, and Messrs. 
Burnyeat, Brum, and Co. are to send 1000 tons to Hali- 
fax, Nova Scotia, while the coal required for the royal 
yachts, about 3200 tons, is to be furnished by Messrs. 
Nixon, Taylor, and Cory. 








ENGINEERING Society, Kine’s Cottece.—At an 
ordinary meeting of this Society held on Thursday, Feb- 
ruary 2, a discussion tookjplace on smoke abatement. The 
vice-president opened by reading some remarks by Mr. 
Scott-Moncrieff on smoke abatement in London. The 
chief speakers were Messrs. H. Smith, Sharp, Donglas, 
Sidky. The discussion turned chiefly on the question of 
consuming bituminous coal in the ordinary grate, this 
being the subject of the vice-president’s remarks. 





PHOSPHOR-BRONZE.—At the annual meeting of the 
Phosphor-Bronze Company, Limited, held on Tuesday last, 
a dividend of 10 per cent. for the year was declared, and 
the sum of 348:/. 13s. ld. written off the purchase of 
business account, the amount standing to this account 
being thus reduced to 40,000/. The business of the com- 
pany appears to be in a prosperous condition, and in their 
report the directors say: ‘* The phosphor-bronze steam 
launch referred to in the last report, was not completed 
until late in the year. ‘This launch was built chiefly with 
the object of practically testing the rigidity and strength 
of phospbor-bronze sheets and angles before proceeding to 
their use on alarger scale. ‘I'he results of the experiments 
have been in every respect most gratifying; the speed 
attained by this small vessel being beyond expectation, and 
the directors have every reason to believe that, at the 
proper season, she will be satisfactorily disposed of. This 
success has encouraged them to build a larger vessel, and 
they have just concluded a contract with a first-class firm 
for the construction of a 60°ft. phosphor-bronze boat for 
sea-going purposes and Government service. From the 
inquiries they have received the directors believe that they 
have laid the foundation for a new and remunerative 
branch of business. With the view of practically testing 
the relative value of metals as to friction under pressure, 
and at various speeds, the directors have added to the 
plant of the company, a testing machine, designed for 
trying bearings, with the necessary engine and boiler for 
driving it. ‘This machine will be of great use in proving 
the company’s own alloys, in comparing them with other 
metals, and in testing new alloys, especially those which 
were mentioned at the last general meeting, as to which 
the directors are engaged in making extended trials in the 
company’s own works and elsewhere, assisted by the 
inventor and patentee. The length of time necessary to 
thoroughly test alloys, the principal value of which con- 
sists in great durability, has hitherto prevented them from 
arriving at definite conclusions. ‘The demand for phosphor- 
bronze wire, sheet, and rods is increasing satisfactorily, but 
the development of this branch of the company’s business 
has been so much retarded by the delays occurring at the 
mills where the metal has to be rolled or drawn, that 
the directors are reconsidering the question of establishing 
rolling mills for this purpose. ‘The various telephone 
companies, and the General Post Office, are making trials 
with phosphor-bronze wire, and it is not at all improbable 
that a considerable trade will result when the exact require- 
ments are known, after some short experience,” 
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ME. \CHINE TOOLS FOR BOILE R-MAKERS. 


CONSTRUCTED BY MESSRS. RUSHWORTH AND CO.. ENGINEERS 
(For Description, see Page 131.) 
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NOTICES OF MEETINGS. 

Tur INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 14th, 
at 8 p.m, Paper to be read and discussed; “ Air-Refrigerating 
Machinery and its Applications,” by Joseph James Coleman 

THE METEOROLOGICAL SoctETY,—Wednesday, the 15th instant, 
at 7p.m., at the Institution of Civil Engineers, the following 
papers will be read: ‘‘ Notes on Experiments on the Distribution 
of Pressure upon Flat Surfaces perpendicularly exposed to the 
Wind.” by C. E. Burton, B.A., F.R.A\S., and R. H, Curtis, F.M.S. 
“The Principle of New Zealand Weather Forecasts,” by Com- 
mander R. A, Edwin, R.N., F.M.S. The electrical thermometer, 
lent by Messrs, Siemens Brothers, for observing the temperature 
of the air at the summit of Boston Church tower, will also be 
exhibited. 
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THE FOUNDERING OF STEAMSHIPS. 

Tue interesting and instructive correspondence 
which we published a few weeks since upon 
the foundering of steamships, suggested by our 
remarks upon the loss of the Teuton, will, we 

















trust, have some influence in calling the attention of 
merchants and builders to the consideration of the | 
best means of providing for the safety of their 
ships. 

Catertenately, there is much truth in the remark 
made by one of our correspondents that the system 
of marine insurance has much to answer for; and it 
would doubtless conduce to the public safety, if 
instead of spending large sums of money on insur- 
ance policies, shipowners generally would follow 
the example of some of our leading firms, and spend 
these sums partially in improving the construction 
of their ships, in perfecting their equipment, and 
partially in accumulating a reserve fund from which 
to recoup themselves in the event of the loss of a 
ship. It is disquieting to reflect that those who 
own the ships—upon the safety of which depends 
possibly our own life, or the lives of others as 
dear or dearer to us—who regulate almost entirely 
matters connected with her lading and other things 
which vitally affect her safety, may only be interested 
so far as pecuniary considerations go, in the vessel 
making so-called successful passages, and that 
failing this, may even find the foundering of the 
ship more remunerative. In many, if not in 
the majority of cases, what will satisfy the under- 
writers will satisfy the purchasers, and what will 
satisfy the purchasers will satisfy the builders. It 
may be too much to ask all owners to take the 
whole of the risk upon themselves, but there is 
surely no reason why even a small firm should not 
bear a portion of the risk, sufficient to make it 
worth their while to see that their ship or ships, and 
the passengers who intrust themselves to their care, 
have had done for them all that experience and 
science can do to give them a fair chance of a safe 
journey, 

Several valuable practical suggestions have been 
offered by our correspondents. ‘The importance of 
placing efficient bulkheads at least near enough to 
one another to allow of the abandoning to the sea 
of any single compartment without endangering the 
vessel, has been pointed out. Such bulkheads must 
be water-tight, sufficiently strong, and mustrun up 
to the upper deck. The value of efficient pumping 
arrangements has also been pointed out, and it has 
been shown conclusively that had pumping power 
‘* worthy of the name” been applied to the Teuton 
and many other ships, these vessels would now be 
afloat. 

The relative value of water-tight subdivision and 
large pumping power in providing for the safety of 
ships in the event of their being bilged is well 
worthy of the most careful consideration. The 
question is, willfpumping power or will water-tight 
subdivision afford most chances of escape? Un- 
doubtedly both means should be adopted. But 
while we fully admit the importance of fitting ships 
with powerful steam bilge pumps, we are of opinion 
that proper subdivision by water-tight bulkheads, 
inner bottoms, flats, &c., is of much more value in 
providing for the safety of ships than any arrange- 
ment of bilge pumps can possibly be, or than any 
other device with which we are acquainted. As 
remarked by one of our correspondents, in case of 
collision the damage is very frequently so great 
that no pump that could be fitted could cope with 
the inflow of water. The remark applies also to 
other accidents to which ships are liable, such as 
striking sunken rocks. A centrifugal pump, which 
can discharge overboard 750 tons of water per 
hour, would hardly suffice to keep down a leak 
produced by a hole through the bottom six inches 
square and sixteen feet under water. A hole of 
this size, and much larger, might be produced, and 
probably would be produced, either by collision 
however slight, or by grazing ever so gently against 
a sunken rock, We cannot therefore admit that 
such an appliance would render it almost impossible 
for a vessel to founder. Instead of a hole six 
inches square, grounding upon a rocky bottom, 
striking against a rock, or a collision with another 
ship, more frequently leaves the vessel injured with 
a hole in her bottom or side more than a yard 
square; and obviously, the most powerful pumps 
which could be fitted would be of little avail against 
such a leak even if the whole of the power of the 
main engines could be made available for the pur- 
pose; and apart from suitable subdivision, the ves- 
sel so injured would have no chance of escape from 
foundering unless she could be run ashore. We do 
not dispute that in many cases powerful pumps 
would suffice to keep the ship afloat. Cases are 
frequently occurring which show the importance of 





fitting such pumps, and occasionally ships are lost 


even when properly fitted with bulkheads for the 
want of pumping power, as when the fires are put 
out, the ship becomes helpless and falls into the 
trough of the sea. But we contend that pumps 
should not be trusted to as a substitute for proper 
water-tight subdivision, 

There are other considerations of importance 
which must not be overlooked in weighing the 
relative value of the protection afforded by pump- 
ing power and that obtained by subdivision. Even 
if the requisite pumping power for all emergencies 
which might arise, could be conveniently fitted, there 
would be the great difficulty of providing for the 
large flow of water to the pumps, without which they 
could not be efiiciently used. Large channels would 
require to be formed the whole length of the ship in 
order that the pumps might draw the water from 
any compartment. Special modes of construction 
might be devised for this purpose, so as not to 
interfere considerably with the stowage of the vessel, 
but modifications in existing ships would be costly, 
if not impossible, and it is not at all likely that ship- 
builders would readily give up the present system 
of framing, which has many advantages, for one 
especially adapted for elaborate pumping arrange- 
ments, but—as would without doubt be the case— 
having in other respects great disadvantages. But 
for these considerations, the claim put forward by 
the advocates of the jet propeller, and more recently 
by the inventor of the ingenious hydraulic propel- 
ling apparatus called the hydro-motor, viz., that by 
these arrangements the whole of the propelling 
power of the machinery can be made available for 
pumping out the ship in the event of accident, 
would have considerable weight. Even with the 
difficulty inthe way of constructing suitable channels, 
the fact that these propellers can be used as 
bilge pumps is a powerful argument in their 
favour. Another consideration against trusting 
implicitly to pumping power is that the com- 
partment containing the boilers may be the 
one bilged, so that steam could not be obtained 
from the main boilers. Again, the possible 
choking of the pumps is a source of danger 
that cannot well be provided against. It may be 
considerably reduced by the choice of suitable 
pumps, and by properly constructing and guarding 
the ways leading to the pumps, but it cannot be 
entirely removed, On the other hand a ship 
cannot be made perfectly safe even with proper 
water-tight subdivision ; as already stated, she may 
get so much water into her as to become unmanage- 
able, or the injury may be opposite a bulkhead 
separating two large compartments, each of which 
might thus be filled. The latter is a contingency 
against which it would be scarcely possible to 
provide in ships as ordinarily arranged. ‘The idea 
of so subdividing cargo-carrying ships that any two 
of the largest compartments adjacent to one another 
might be filled with water without sinking the ship, 
has never yet been entertained ; although if owners 
sailed their ships at their own risk, even this is a 
condition of things which might be brought about 
before long. For the present we should feel well 
satisfied if we knew that some responsible body 
were ina position to require that all ships should be 
so subdivided that they would not sink if any single 
compartment were filled with water. After this the 
greater the pumping power supplied the better. 

Two conditions must be satisfied in order that a 
vessel may not founder after any compartment is 
bilged: first, the reserve of buoyancy possessed by 
the ship in her normal condition must be greater 
than the buoyancy represented by the internal 
capacity of the largest compartment; and, second, 
the ship must have sufficient stability to stand up- 
right after the righting force due to the shoulder in 
wake of this compartment is lost. The latter require- 
ment is of equal importance with the former; and 
we are inclined to think with one of our correspon- 
dents that ships are more often lost after injury 
through the loss of stability, than through the loss 
of buoyancy. Usually the compartment or com- 
partments gradually fill with water until the ship 
becomes unstable and rolls over. The first condition 
only provides that the ship may float after the com~ 
partment is filled, but she may tend to float bottom 
up, and in passing to this position she would 
probably take in so much water through the funnei 
and other necessary openings along the deck as to 
at once sink. By reserve of buoyancy is meant the 
capacity for displacing water possessed by that part 
of the vessel not already immersed, and which would 
become immersed if the ship were to sink till the 
upper deck became level with the surface of the 
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water, It is measured by the volume comprised 
between the water plane at the normal draught, the 
upper surface of the upper deck, and the outer 
surfaces of the sides of the ship between the water | 
plane and upper deck. And the first condition 
requires that this volume shall be at least greater | 
than the space between any two bulkheads into 
which water could flow, i.¢., the entire internal | 
volume of the compartment minus the volume of all | 
the cargo, fittings, &c., capable of displacing water | 
contained by the compartment. This is obviously 
necessary, for as the weight of the ship remains the 
same, the displacement must also remain the same, | 
and therefore the buoyancy lost must be made good | 
from the reserveof buoyancy. It will be seen that 
unless the compartment is very long or unless the | 
freeboard is very small, the condition will be| 
satisfied; the fact being that in almost all ships | 
where there is any attempt at proper water-tight sub- 
division, and where there is sufficient freeboard to 
secure seaworthiness even in a moderate degree, this | 
requirement is satisfied. 

The necessity for the condition that the ship may 
not roll over when she has lost the stability belong- 
ing to the bilged compartments is not so obvious. 
Let the annexed figure represent the section of a 
ship having a compartment bilged and heeling over 
to an angle 6 under the action of some external force, | 
such as that of the wind or the sea; and let us con- | 
sider under what circumstances the ship will tend 
to retura to the upright position or will be stable, 
and how the stability is effected by having a com- 
partment opened to the free access of the sea. Let 
V' V' be the inclined water-line at which the ghip 
is assumed to float in her bilged condition, and V V 
the water-line at which she will float when upright 
in this condition. 








First let us consider the stability of the ship 
before she is bilged. Let W W be her normal 
water-line before any water has entered the bilged 
compartment ; and let W! W' be the line at which 
she will float in this condition when heeled over to 
the angle 6. Then the volume situated between 
the water planes represented by the lines V V and 
W W, and that situated between the planes repre- 
sented by V' V' and W! W!, must be equal to one 
another and to the volume of the water which has 
entered the bilged compartment. Let G be the 
centre of gravity of the vessel, and B the centre of 
buoyancy corresponding to the water-line W W, 
i.e., of the vessel when she is upright and before 
any water has entered the bilged compartment. G 
and B must lie in the same line perpendicular to 
W W;; and if B! be the centre of buoyancy in the 
inclined position corresponding to the water-line 
W' W', then in order that the ship may have 
stability and tend to return to the upright before 
any water has entered the bilged compartment, the 
vertical through B' must cross the line through B 
and G, which was vertical when the ship was 
upright, in some point M situated above G, This is 
evident, since when this is the case the resultant 
pressure of the water acting upwards through BI, 
and the weight of the vessel acting downwards 
through G form a couple which tends to turn the 
ship into her upright position. If M were situated 
below G the couple would have the opposite effect, 
it would tend to turn the ship farther from the 
upright position. The position of M does not vary 
much for small angles of heel. The limiting po iion 
of M when the angle of heel is indefinitely reduced 
is called the metacentre, and its height above the 
centre of gravity is called the metacentric height. 
The magnitude of the couple formed by the weight 
of the ship and the upward pressure of the water 





depends upon the distance between these two forces 


or the length G Z, the perpendicular let fall from G 
upon the vertical through B'. According to whether 
G Z, the arm of the couple, is short or long, so is 
the force with which the ship endeavours to return 


determined, first, by the height of the centre of 
gravity, as since the originally vertical line through 
G and B and the new vertical line through b! 
converge and meet at the point M above G, the 
further G is away from M, i.e., the lower it is in the 
ship, the greater G Z will be; and, second, by 
the distance the centre of buoyancy has moved out 
from its old position, i., by the length of BB‘ 
Now Band B! are the centres of gravity of the 
volumes of the water displaced by the ship in the 
upright and inclined positions respectively; and 
comparing these two volumes it will be seen that the 
only difference between them is that the wedge 
shaped solid compressed between the water-lines 


| WW and W! W', and lying to the left of O, the 


intersection of these two lines has been rolled out 
of the water, and that the wedge-shaped solid com- 
prised between the same lines but lyivg to the 
right of O has been rolled into the water. As the 


| displacement of the ship must be the same in each 


case, these wedges must be of equal volume, and as 
far as the effect on the centre of buoyancy is con- 
cerned we may regard the wedge emerged as moved 
across from left to right into the position occupied 
by the immersed wedge; and therefore the volume 
of this wedge multiplied by the horizontal distance 
through which it is moved, and divided by the dis- 
placement of the ship, must be equal to the hori- 
zontal distance B B! through which the centre of 
buoyancy has moved. Hence the part of the sta- 
bility due to the rate at which the centre of buoy- 
ancy moves out from its normal position as the ship 
heels over, depends on the volume and form of those 
parts of the hull which move into the water on one 
side and out from the water on the other. These 
parts of the hull are called shou/ders and the stability 
due to them is called stability of form. It will be 
observed that the effect of the position of the centre 
of gravity upon the stability, as well as the effect of 
the shoulders upon the stability are both contained or 
measured by the metacentric height, for this measure- 
ment is lengthened or shortened as G is moved 
downwards or upwards in the ship, and it is also 
lengthened or shortened by increasing or diminish- 
ing the moment of the wedge of displacement 
moved over at a given angle of heel, for increasing 
this moment determines whether the centre of 
buoyancy shall move ov? much or little, and there- 
fore whether M shall be high or low. 

Let us now consider the condition of the ship as 
to stability when inclined at the angle , after she is 
bilged, If there were no stores or material of any 
kind capable of displacing water in the bilged com- 
partment, then, neglecting the displacement of the 
framing and plating of the ship in wake of this 
compartment as a small quantity, the effect upon 
the draught, the centre of buoyancy, and the sta- 
bility will be exactly the same as if we suppose the 
ship shortened by removing this compartment and 
joining the ship up again at the fore and after ends of 
the compartment, except that the weight of the fram- 
ing and plating must be supposed to be retained. 
This will evidently be the case, for the only 
change will be that the ship will sink in the water 
and draw upon her reserve of buoyancy, as above 
described, until the displacement of the newly 
immersed layer is equal to the displacement of the 
compartment removed. The centre of gravity will 
remain in exactly the same place, as the positions of 
none of the weights have been changed. ‘The new 
condition may be regarded as reached by moving 
buoyancy up from the bilged compartment to the 
position of the newly immersed layer, and there- 
fore the centre of buoyancy must move upwards. 
Let C be the position of the centre of buoyancy 
after the bilged compartment has filled with water, 
corresponding to the water-line V V, i.¢., when 
the ship is upright. The stability due to the posi- 
tion of the centre of gravity remains unaltered as G 
has not moved, but the stability of form will be 
very greatly reduced, for the shoulders are now 
only those belonging to the shortened ship. If the 
ship were wall-sided, since the lines V V and V' V' 
are parallel respectively to the lines W W and 
W! W', the sections of the wedges immersed on the 
one side and emerged on the other when the ship 
heels to the angle 6, would be exactly the same 
whether bilged or not; but when bilged, with the 
supposition we have made as to cargo, &c., these 
wedges are shortened by the length of the bilged 


compartment, and their volume is reduced propor- 
| tionately, and therefore the distance the centre of 
| buoyancy moves out when the ship inclines over 
will also be reduced in the same proportion ; for, as 


| to the upright small or great. ‘che length G Z is above explained, this distance must equal the volume 


of the wedge emerged, multiplied by the distance 
through which it moves in passing into the position 
| of the immersed wedge, and divided by the displace- 
ment of the ship which has not altered. Roughly 
speaking, if the bilged compartment extended 
through one-fifth the length of the vessel, the 
distance moved out by the centre of buoyancy would 
be reduced by one-fifth; if the compartment be one- 
fourth the length, this distance will be reduced by 
one-fourth and so on. 

Let C' be the centre of buoyancy in the inclined 
position ; then the arm of the righting couple will 
be reduced to G Z'. The fact that the centre of 
buoyancy is higher up in the ship modifies the 
reduction of the arm of the righting couple to some 
extent. We have supposed the ship to be wall- 
sided, but usually the sides tumble home, so that 
the shoulder is reduced somewhat as the draught 
increases, On the other hand we have supposed 
the compartment to contain no stores or material 
capable of displacing water, whereas the stability of 
form supplied even by a bilged compartment, may in 
some cases be considerable. As will be seen by the 
figure, reduction in the length moved out by the 
centre of buoyancy tells greatly on the length of 
the arm of the righting couple ; for the latter is 
always small as compared with the former, and 
reductions take place in each by equal amounts, 
that evidently it would not require a considerable 
length of ship to be opened to the sea to cause the 
vertical through the centre of buoyancy to pass to 
the other side of the centre of gravity, in which case 
the ship would be unstable. 

We have only considered the case where the 
bilged compartment is full of water, but the ship is 
in as nearly as possible the same condition, long 
before the water in the compartment has reached 
the level of the water outside, only that the loss of 
freeboard is not so great. 
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THE HUDSON RIVER 
ACCIDENT. 

WE notice that some of the interested opponents 
of the Westinghouse automatic brake have been 
endeavouring to throw discredit on that system 
by premature and incorrect statements as to the 
causes of the fatal accident on the Hudson River 
Railroad, near Spuyten Duyvil Junction, on the 
13th January last. Now that the official inves- 
tigation is over we may refer briefly to this acci- 
dent. The train that was injured had left Albany 
on the afternoon of Friday, January 13, and passed 
Spuyten Duyvil about three quarters of an hour 
late. On passing round a sharp curve through 
a deep cutting that reduced the possible range of 
sight to about 50 ft., the train was suddenly pulled 
up by the brakes being put on, and could not be 
released promptly. About ten minutes were 
lost, and at the end of that time a local train 
ran into the rear of the standing train, and setting 
fire to one of the cars, killed eight passengers, and 
injured double that number. So much for the 
nature of the accident ; the cause was very clearly 
shown by the inquiry. This particular train ap- 
peared to have earned an unenviable notoriety, and 
was disgraced every Friday afternoon by a crowd of 
rowdy characters," ex-coroners, ex-alderman, Assem- 
bly men and such,” according to the conductor's 
evidence, who beguiled the tedium of the journey 
with rum, and being drunk, amused themselves in 
different ways, tampering with the brake among 
others. On this occasion one of these drunken 
passengers, Whose name appears to be well known, 
put on the brakes by pulling the brake cord that 
ran through the train. In his charge to the jury 
the coroner emphasised this fact as being the first 
cause of the accident. The verdict returned at the 
conclusion of the case may be summarised 
follows: 1. The rear trainman was guilty of 
wilful, deliberate, and culpable neglect is not going 
back to protect the standing train. 2. The con- 
ductor of the train was guilty, inasmuch as he 
failed to see that the rear trainman did his duty. 
3. That the drivers of the two engines attached to 
the train, by persisting in the attempt to draw the 
train after the brakes had been wilfully put on, 
thereby breaking the couplings and rendering it 
impossible promptly to release the brakes, were 
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meu 
named officials of the deaths that ensued. 4. That 
the driver of the local special train which ran 
into the standing train, did not keep a proper 
look out, and consequently failed to use the 
means at his command—the Westinghouse brake 
—to stop his train, and so avert the collision. 
5. That the superintendent of the New York 
Central and Hudson River Railroad had failed to 
provide proper safeguards at the dangerous point 
where the accident occurred, and that he prescribed 
a dangerous rate of speed—twenty miles an hour— 
at a place where it was impossible to see more than 
50) ft. ahead. Both these officials were also declared 
responsible for the deaths that occurred. Thus we 
see that so far from the brake—which was found 
after the accident to be in good order—having 
caused this accident, it resulted from the foolish 
trick of a drunken passenger, followed by the 
thoughtlessness of the engine drivers, the neglect 
of the rear guard, and in a less degree to the want 
of care on the part of the driver of the train that 
ran into the one that was wrecked. 

The jury also condemned the practice of placing 
it in the power of a passenger to stop a train by his 
own act, instead of merely announcing to the driver 
the necessity—real or imaginary—for stopping. 

We are glad to see that the New York Railroad 
Gazette fully endorses the verdict of the jury. 


A PHOTOGRAPHIC EXHIBITION. 

DvurinG the last five or six years a new method of 
making negatives on glass has been gradually 
coming into use among photographers ; and, at the 
present time, this new method bids fair to soon 
render the old process with collodion and the silver 
bath a thing of the past. In the case of the 
ordinary wet collodion method a plate is first coated 
with collodion containing soluble iodides and 
bromides, and when nearly dry it is immersed in a 
solution of silver nitrate, so that the sensitive 
mixture of bromide and iodide is formed in the film. 
The new gelatino-bromide method is different, a 
kind of wash being made of the sensitive salts and 
gelatine, and it is merely necessary to coat the glass 
plates, after which they are dried in a horizontal 
position. Such plates will keep indefinitely, and 
are consequently always ready for use, but the most 
notable point of advantage is their extreme sensitive- 
ness; a. properly prepared gelatino-bromide plate 
only requiring an exposure in the camera about one- 
twentieth as long as would be necessary in the case 
of a wet collodion film. Hence we now frequently 
see striking examples of rapid or so-called 
instantaneous photography—birds in the act of 
flying, ships in full sail, machinery taken while in 
motion, and other similar things. 

These circumstances, together with the ease with 
which the dry gelatino-bromide plates can be mani- 
pulated have tended to largely increase the ranks 
of amateur photographers and to create a great deal 
of general interest in the subject. 

The Council of the Society of Arts have endea- 
voured to meet the requirements of the period 
by asking Captain Abney to deliver a course of 
Cantor lectures on Recent Advances in Photo- 
graphy, and Mr. Trueman Wood has supplemented 
the lectures by a technical exhibition bearing 
on photographic matters. In carrying out this 
idea Mr. Wood has received so much effectual 
support and co-operation from those engaged in 
photographic pursuits, that an exhibition of unex- 
pected interest and importance is the result. 

On Monday last Captain Abney delivered the 
first lecture of the course, and after having referred 
to some of the early experiments bearing on the 
chemical action of light, referred to the beautiful 
results obtained by the Daguerreotype process, and 
explained the theoretical aspects of the changes 
involved; while Mr, England demonstrated the 
method of taking a Daguerreotype. In a similar 
way the Talbotype and other early photographic 
processes were brought under review and _ prac- 
tically demonstrated, 

The electric light used for these demonstrations 
was furnished by a Siemens machine actuated by an 
Otto gas engine placed in the basement of the Insti- 
tution; and the rapidity with which the results 
were obtained illustrated the extremely actinic 
character of the light in question. ‘There are, more- 
over, some half-dozen photographic establishments 
in Europe where the electric light is constantly 
employed in portraiture ; not only in the evening, 
but also as a help when the daylight is feeble. 

_ The latter part of Captain Abney’s lecture con- 
sisted of a lucid explanation of the chemica] and 








physical bearings of the various methods of develop- 
ing the latent image on an exposed negative plate ; 
and the distinction between the so-called physical 
development and chemical development was sharply 
and clearly drawn. 

The Exhibition of Photographic Appliances was 
densely crowded after the lecture, and those pre- 
sent were so much interested that it was found 
to be by no means an easy matter to clear them 
out when the time for closing arrived. Very 
few pictures are shown, and these are exhibit d in 
most cases to illustrate some process or mode of 
working. Among these may be mentioned Mr. 
Francis Galton’s composite portraits, as being of 
equal interest to the artist, the physician, the 
ethnologist, the biologist, the physiognomist, and 
the photographer. By means of a special apparatus, 
which is exhibited together with the results, a num- 
ber of portraits are brought to the same scale, and 
so averaged that the general features and charac- 
teristics common to all are preserved, while the 
special peculiarities of each are lost. In this way 
ideal portraits are obtained which are, in some 
cases, of extreme beauty and which recall the efforts 
of such masters of facial expression as Murillo or 
Franz Hals. Mr. Galton, whose work on *‘ Hereditary 
Genius” will take a permanent place among the 
characteristic resulis of the labour of the nineteenth 
century, has made certain branches of investigation 
into the relations of body and mind, peculiarly his 
own ; and his skill in mechanical arrangements has 
enab'ed him to obtain results of unexpected value. 
Mr. George E, Chapman, of Victoria-street, West- 
minster, shows the admirable work which can be 
done by Pellet’s photo-cyanofer process for copying 
engineers’ tracings. This method is very rapidly 
and easily worked, and as it gives intensely blue 
lines on a white ground, the copies may be coloured 
in the ordinary way. 

‘The main part of the Exhibition consists, however, 
of apparatus and appliances used by those engaged 
in photography. Grover’s system of glazing by 
weans of lead strips instead of putty is illustrated by 
a small model of a photographer's glass house; 
and Balimain’s luminous paint is shown as applied to 
the production of photographs which are visible in 
the dark; a transparent picture on glass being 
backed up with a layer of the paint. 

Modes of printing photographs by mechanical 
methods are well illustrated; the various photo- 
lithographic, photo-collotype, relief and intaglio 
process being made clear in their various stages by 
the exhibits of Mr. Grigga, Messrs. W. and A. Daw- 
son, Mr. Woodbury, Mr. Dallas, and others; while 
various methods of permanent photographic printing, 
and the apparatus used, ave illustrated by the 
Autotype Company, Mr. A. L, Henderson, and 
the Platinotype Company. A large prcportion of 
the exhibits consists of apparatus which is now 
of the past, and another considerable section con- 
sists of appliances specially adapted for use with 
the new gelatino-bromide dry plates. Among 
these latter may be mentioned numerous ingenious 
contrivances for giving short but more or less 
accurately measured exposures, and apparatus for 
working dry plates in the open field. One of the 
most perfect arrangements of this latter kind is 
the new changing box of Messrs. Hunter and Sands ; 
space and weight being economised to an unprece- 
dented extent. We are pleased to see that the litera- 
ture of the gelatino-bromide process is not neg- 
lected, as side by side with an interesting series of 
exhibits showing the rapid advance of the new 
process we notice Dr, Eder’s exhaustive work on 
‘‘ Modern Dry Plates,” and the ‘‘ Year Book of 
Photography ;” this latter isa comprehensive annual 
record of progress; both these works being issued 
in connexion with ourcontemporary the Photographic 
News. Those of our readers who take any interest 
in photography should not fail to visit this most 
important and complete exhibition, and we are told 
that tickets may be obtained by applying to the 
secretary of the Society of Arts. 





THE WEATHER, JANUARY, 1882. 

JaNvuARY has been dry and gloomy with an un- 
precedented prevalence of fog. At extreme posi- 
tions of the British Isles, to which the Isle of 
Man is central, the mean atmospherical pressure 
and temperature were as tabulated above: 

Atmospheric pressure has been uniformly above 
the average, and though the excess is remarkably 
high, still this distribution should theoretically be 
accompanied with normal winds. The resultant of 
the daily general directions of the winds is south- 





west by west, which is exactly the same as the 
normal resultant. In fact, there was very little 











; Mean Difference | “ean | pitterence 
Positions. Pre:sure. from Normal. “tare. |ffoU Normal. 
in. | in, deg. | deg. 
North 29.89 above 0.42 | 43 | above 4 
South 30.34 > AT 46 ‘s 1 
West 30.09 ° 40 46 » 5 
East 80,24 A7 | 40 ” 3 
Central 39,16 ~ 44 44 | i 3 








easting in the wind during the month. The tem- 
perature was above the normal, especially in the 
west and north. The distribution of rain may be 
inferred from the following statement : 

| | | 














. | Difference 
Places, Rainy Days. Amount, from Normal, 
| in. | 
Sumburgh Head ... 25 3.23 above 0,23 
.. =a 18 3.00 | below 2.18 
Valencia ae 18 | 4.90 | » 2.80 
Yarmouth .,., io 9 | 1.44 } o sae 


The rainfall in the north seems to have exceeded 
the usual quantity, but elsewhere it was very de- 
ficient. The dryness is evidently relate. to the 
high karometric pressure, and the mildness to the 
south-westerly winds and the overcast state of sky, 
which was unfavourable to radiation of heat from 
the ground or lower air. During the first we. . 
severe gales prevailed in the north. On the 6tha 
violent gale was attended with lightning and 
thunder for hours, and caused disastrous floods in 
Ayrshire. At Glasgow the wind had a pressure of 
51 lb. to the square foot and a velocity of 80 miles 
per hour, about noon, from two independent 
anemometers. The fall of barometers was very 
rapid to 28.4 in. On the 18th the barometer stood 
nearly at 31 in. 

During the latter half of the month, atmospheric 
pressure continued remarkably high, especially on 
the south and east of England. On the 6th the 
maximum temperature at Nottingham was 60 deg.; 
on the 25th at Oxford the minimum was 25 deg. 
A little snow fell in the north of England towards 
the end of the month. On the Ist, 1.59 in. of rain 
was measured at Valencia ; on the 9th, 1.03 in. at 
Roches Point ; and 0.93 in. at Scilly on the 31st. 
Among the contrasts of simultaneous temperatures 
the most surprising were the following: On the 
15th, Nairn 54 deg., London 38 deg. ; 17th, Sum- 
burgh 50 deg., London 32 deg. ; 18th, Nairn 51 deg., 
London 31 deg. ; 19th, Sumburgh 48 deg., Notting- 
ham 31 deg. ; 24th, Stornoway 50 deg., London 
32 deg. ; 25th, Stornoway 50 deg., Oxford 25 deg. 
Instances of temperature in the west and south- 
west exceeding that in the east and south-east, are 
not so surprising, as the former have a maritime 
winter climate, and the latter rather a Continental. 
Bright sunshine was most frequent in east Scotland, 
where, during the five weeks ending the 30th, 30 per 
cent. of the possible duration was registered, while 
south Ireland had 23 per cent., north-east England 
21 per cent., north Ireland 20 per cent., south-west 
England 16 per cent., central England 15 per cent., 
east England 13 per cent., west Scotland and north- 
west England 11 per cent., and south England only 
10 per cent. 

By referring to the summary of the weather for 
January, 1881, it will be seen that the weather of 
the past month was quite a contrast to it, which 
may be illustrated by what happened on the 18th, 
last year; barometer below 2% in., piercingly cold 
easterly gale, force reaching 53 Ib., tide 5 ft. above 
due height at Westminster, deep fall of snow ; this 
year, barometer 31 in., light airs from S.W., and 
dense fog. January, 1882, wasabout 11 deg. warmer 
than January, 1881. 
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THE MAXIM ELECTRIC LIGHT. 

Tue Electrical Exhibition in Paris is already 
beginning to bear fruit, thanks to the combinations 
made by which some of the more important systems 
of electric lighting fell into the hands of powerful 
companies, It was in this way that the Compagnie 
Générale d’Electricité (which we believe is about to 
undergo a third change, by being formed into a new 
society with a capital of 75,000,000 francs) has asso- 
ciated under one general management, the Jabloch- 
koff candle, the Jamin, Werdermann, and Reynicr 
lamps, the Jaspar regulator, the Maxim incandes- 
cence light, and the Gramme generator, so that it 
can now supply any nature of illumination that may 
be desired, from the lamp of a few candle power, 
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up to are lights of the first magnitude. At the same 
time it possesses the means of combining various 
systems amongst themselves, a facility which 
possesses many advantages. For example, a manu- 
facturing engineer may be obliged to light at the 
same time, a foundry and erection shop, a sale room 
of average dimensions, and some small rooms and 
passages. Such an _ installation might properly 
include a Jaspar regulator, Jablochkoff candles, 
and Maxim lamps, each of these systems being 
most useful in a different locality. We propose to 
describe a combined system in which the Jabloch- 
koff candle and the Maxim lamp are combined on 
the same circuit. After a long series of experiments at 
the works of the Compagnie Générale, several types 
of combinations were decided on; the first of these 
is shown in sketch Fig. 1, which represents a circuit 
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including four Jablochkoff candles, and a number of 
Maxim lamps; » }' are the terminals on the Gramme 
generator. In the arrangement, Fig. 2, it will be 
seen that in the event of an accidental extinction of 
the candles, the whole current would pass through 
the derivation on which the Maxim lamps are placed, 
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and would probably destroy them. To avoid this it 
is necessary to place in the derived circuit a cut-off, 
which breaks the current as soon as the candles go 
out. By combining the two modes of grouping 
shown above, it has been possible to work simul- 
taneously from an auto-exciting alternating current 
Gramme machine, 20 Jablochkoff candles and 48 
Maxim lamps, without an excessive increase of 
motive force—4 or 5 horse powerabout. In another 
arrangement each of the four circuits of the Gramme 
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machine was arranged as shown in Fig. 3. 
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Until very recently, experiments with these com- 
binations have been confined to the laboratory, and 
only two or three weeks have passed since the first 
practical application has been made on one of the 
circuits lighting the Avenue de l’Opéra in Paris. 
The principal offices of the Compagnie Générale 
d’Electricité are located at No. 12 of this avenue, 
and a part of the current conducted to one of the 
Jablochkoff lamps opposite the windows of the chief 
engineer’s bureau, was utilised for the experiment. 
We annex a sketch (Fig. 5) of this little installation, | 
the drawing being a vertical section of the building | 
through the bureau in question, which is situated | 
on the entresol. ‘Two fine silk-covered wires pass 
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from the terminals of the Jablochkoff bracket and 

are stretched side by side through one of the win- | 
dows of the room, to a bronze bracket with four | 
branches, supporting four Maxim lamps. By means of | 
asmall commutator the lighting of these lamps can be | 
made independent of that of the Jablochkoff candles | 
outside, and it can be easily shown, by alternately | 
lighting and extinguishing them, that their intro 
duction into the circuit does not appreciably affect the ! 
lighting power of the candle from which they borrowa | 
portion of the current, Asthe installation is arranged, | 


the leading wire is divided at the point D (Fig. 6) | same for each lamp. 


The other pole of each lamp is in direct connexion 
with the metallic body of the bracket, connected at 
R with the return wire. The drawing shows the 
way in which this temporary installation could be 
converted into a permanent one, by taking off the 
branch circuit from the main one which runs along 
the sewer, at the point where the service drain con- 
nexion is made; leading it up this service main to 
the house and then along the facade to the lamps. 
It will be at once realised how valuable the gene- 
ralisation of this system may be made. The Avenue 
de l’Opéra, for example, is lighted by forty-eight 
Jablochkoff candles divided among twelve circuits, 
and by working the engines a little harder, a useful 
number of Maxim lamps could be added to each 
circuit. Were it possible to increase the motive 
force (which the available space of the power station 
forbids) 144 Maxim lamps could easily be worked on 
the Jablochkoff circuits for the benefit of the inba- 
bitants. This is impossible at present, but the 
experiment we have described shows that the arrange- 
ment is eminently practical. 
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Among the series of interesting trials made by 


| the Minister of Posts and Telegraphs at the recent 


Electrical Exhibition at Paris, that of lighting the 
stage was the most complete, and a second applica- 
tion of lighting on the Maxim system for this 








purpose has recently been made for the footlights of 


|the Théatre de l’Opera, replacing the gaslights 


previously used, as in the case of the Bellacour 
theatre at Lyons, the Savoy, and some few others, 
The building previously contained a very consider- 
able installation of electric lighting. ‘The salon is 





lighted partly by gas, partly by Jablochkoff candles, 
the passages and regtaurant being also lighted by 
Jablochkoff candles. The footlights were for some 
time lighted by the same means. But this latter 
application proved to be anything but successful. 
An insufficient number of candles was employed, the 
distribution of light was very unequal, although 
reflectors were used, the variation in colour and 
intensity were fatal to scenic effects, and the glow 
was painful to the actors. In addition to these draw- 
backs the noise produced by the arc, added to the 
similar noise of the candles in the central chandelier, 
resulted in a very disagreeable buzzing, the musical 
nature of which produced, it has been stated, very 
serious inconvenience to the singers. With the 
introduction of the incandescence lamps all these 
drawbacks have disappeared. ‘The light is well distri- 
buted, silent, and capable of regulation in intensity. 
At present, without being definitely adopted, it is 
working under sufficient permanent conditions to be 
described as an installation that will in all proba- 
bility be permanent. It includes 100 Maxim 
lamps, placed 50 on each side of the promp- 
ter’s box. ‘These lamps are fed by three direct- 
current machines, one of which excites the other 
two. The accompanying sketch (Fig. 4) illustrates 
the arrangement, where A is the exciting machine ; 
the electro-magnets being in the same circuit as 
those of the generators B and C. ‘The current 


| feeding the lamps is taken from the brushes of the 


machine B and C coupled in quantity ; the direction 
is shown in thick lines, and it will be seen that the 
conductors are so arranged that the resistance is the 
In order to vary the intensity 


into its four strands, each of which goes to a lamp. of the light at will during the performance, a com- 
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mutator D is placed close to the range of keys 
worked by the gas controller ; wires connected with 
the brushes of the exciting machine A, lead to 
thiscommutator. By this arrangement it is easy to 
cut out a part of the current passing through the 
electros of the generators, and the intensity of the 
magnetic field being diminished, that of the current 
supplied to the lamps is also reduced; the luminous 
intensity of the lamps can be in this way easily regu. 
lated. One of the advantages of this arrangement 
is to put in permanent relation, the luminous inten. 
sity and the motive power absorbed. Thus in the 
event of extinction, the current being broken, the 
magnetisation becomes wi/, and the motive power 
expended is only that required to overcome friction. 
The conducting wires leading to each lamp have a 
sectional area of four-tenths of a millimetre. 








THE BERLIN METROPOLITAN 
RAILWAY. 

Tuts railway, of which we published particulars 
and a plan in our last volume, page 182, was 
opened for passenger traffic on February 7th, and 
it cannot be astonishing that Berlin journals are 
rather enthusiastic on the subject just now, con- 
sidering that the ‘“ Stadt Bahn” forms the principal 
topic of conversation at the present moment in 
Berlin; the comparison, however, of the “Stadt 
Bahn” as an engineering work with the St. Gothard 
Tunnel would appear rather far-fetched to an 
outsider. In its general arrangements, the Berlin 
Metropolitan Railway seems to be somewhat similar 
to our Metropolitan and Metropolitan District lines, 
but in its traffic regulations there are a few points 
which the general public would no doubt be glad 
to see introduced on our Metropolitan Railway 
system. The “Stadt Bahn” is principally intended 
for passenger traffic; luggage may, however, be 
transported in the luggage van at the risk and under 
the care of the travellers. Local trains have second 
and third class only ; through trains running on the 
second line of rails, as explained in our article of 
August 19th last, are of course made up like the 
main line trains. There is no ticket revision at 
the platforms, but similar to our Metropolitan 
system, a collector is placed at the entrance and 
exit of each station, the difference being that we 
generally descend, while on the Berlin “Stadt 
Bahn” travellers ascend. Different to our system, 
tickets are issued between stations A and X, and may 
be used either way ; travellers also can buy ten or 
more tickets, which are available in either direction 
at a reduction of 10 per cent. Workmen’s third- 
class tickets either for the day or for the week, 
available by trains before 8 a.M. and after 4 P.M., 
are issued at reduced fares. A passenger found 
travelling in a second-class compartment with a 
third-class ticket is liable to a fine of only 6s., a 
figure which compares curiously with the standard 
English of 40s. Great precautions are taken to meet 
exceptional traffic at any one station, four windows 
being arranged at each station to supply tickets, but 
only a number proportionate to the traffic will be 
opened at a time. The trains will carry only one 
guard ; they are fitted with vacuum brakes, which 
are to bring the trains to a standstill in 20 seconds, 
and the maximum speed of the trains is not to 
exceed 28 miles. The passengers have to open 
the doors of the carriages, but regulations are 
published similar to those in force here, for 
checking the attempt to leave the train before 
it is at a standstill. No doubt the military 
discipline so universal in the character of the 
German, will assist greatly in these laws and regu- 
lations being strictly adhered too. Great stress is 
placed by local papers upon the importance of this 
Metropolitan Railway for military purposes, and it 
is asserted, that by its aid probably a whole day 
might be saved in the mobilisation of the Prussian 
army in case of war. In a state like Prussia, it can- 
not be surprising that even for a local railway the 
most weighty voice rested with the Field-Marshal 
Moltke, and it was not until he took a decided 
interest in the subject that the plans of this now 
practically finished work had any chance of realisa- 
tion. Whatever the purpose of the undertaking, 
however, it is a creditable work, and reflects 
favourably on its chief leader Baurath Dirksen. 








NOTES. 
PRESSURE IN THE VOLTAIC ARC. 
Recent experiments of Professor Dewar, F.R.S., 
communicated to the Royal Society, prove that the 
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at least near the positive pole, always shows a fixed 
pressure above that of the surrounding atmosphere, 
equal to the pressure of a column of water about 
one millimetre high. This would seem to show 
that the luminous boundary of the heated gases had 
a small surface tension. The pressure may be due 
to various causes, such as motion of the gas par- 
ticles, transit of material from pole to pole of 
the arc, or to a succession of disruptive discharges ; 
but to which of these it is owing Professor Dewar’s 
experiments do not yet determine. 

MINISTERIAL CinCULAR TO Frencu RamLway 

CoMPANIES, 

The circular issued by the late Minister of 
Public Works to the various railway companies of 
France has now been published in extenso, It 
appears that the permissive block system has 
hitherto prevailed on most of the French lines, 
and that where the absolute block was in use, the 
signalling instruments adopted were those of Tyer 
and Régnault, which merely inform the signalmen 
of the approach of trains, leaving it to them to 
block the line and communicate with the drivers of 
other trains. The minister requires that the 
absolute block system, with automatic signalling 
apparatus, should be as soon as possible established 
on all double lines. He recommended the electric 
semaphores of Lartigue, Tesse, or Prud’homme, 
laying great stress upon the absolutely automatic 
working of the signals, and on their standing 
against all trains in case of a failure of current. 
Single lines are all to be furnished with electric 
bells, and the Leopolder apparatus is particularly 
recommended, as it can be used for giving danger 
signals as well as for announcing the trains auto- 
matically. 

Tue Composition OF STEEL ForcinGs. 

Ata recent meeting of the Newcastle-on-Tyne 
Chemical Society, Mr. T. W. Hogg read a paper 
on the “ Variation in the Composition of Steel 
Forgings,” which gave the results of a series of 
analyses made by him to ascertain if there is any 
difference in chemical composition between the 
central parts and the surrounding material of steel 
forgings. Samples of metal were taken from a 
forging 7} in. in diameter, and formed from an 
ingot of three tons in weight. These were sub- 
mitted to analysis in the laboratory, great care 
being taken to obtain comparative results. The 
tests showed that impure metal was contained 
within a radius of 1} in. from the centre. The 
general conclusion from numerous other experi- 
ments is that “those parts of a steel forging corre- 
sponding to the part near the top and bottom ends 
of an ingot are homogeneous in their composition, 
and those parts of the forging corresponding to the 
middle of the ingot contain a core of accumulated 
impure metal, the extent of this accumulation 
depending upon the size of the ingot, and the rate 
at which it cools.” This fact is worthy of remem- 
brance in cutting up large ingots into billets for 
the production of smaller articles in steel, for 
amongst these billets there will necessarily be some 
of very variable character. This liability to vary 
will, of course, be reduced by casting the ingots of 
as small dimensions as possible. 


Tie PaANaMa CANAL. 

It appears absolutely impossible—amongst all 
the conflicting statements with regard to the con- 
dition of things on the Isthmus—to arrive at any 
satisfactory conclusion as to how the works are 
really progressing. The following, from an Ameri- 
can source, is hard to reconcile with the official 
reports which we have from time to time repro- 
duced ; * Work on the Panama Canal is at a stand- 
still, and the mortality among those employed 
already numbers over 800 officers and men, as can 
be proved by consular returns. There are two 
excavators waiting to be used. They are large 
and cumbersome, mounted on iron platform cars 
with six sets of wheels. Their exact utility may 
be judged of from these facts. One of these 
monsters was put together, and it would not work. 
The work remained in abeyance until men were 
specially imported from France to take it to pieces 
and remount it ; even the remounting was delayed 
for along time, as‘all the mechanics (except one) so 
brought over fell sick. At length it was ready and 
plased on the track. It went along beautifully. 
All hearts were filled with joy, when, alas for 
human hopes! the excavator came to a full stop. 
It had reached a curve—the Panama Railroad 
abounds in curves—and round the curve it 
would not go, for the trucks are all immovable, 


and not adapted to curves. So there it stuck, no 
excavating is being done so far, and the machines 
are idle and getting rusty on sidings.” 

Tue TELEPHONE. 

The principal event in connexion with the recent 
progress of the telephone in this country was the 
trial at Edinburgh before Lord M‘Laren in 
the High Court of Session of the suit between the 
United Telephone Company (Limited) and Mr. 
Alexander Maclean, of Edinburgh. The United 
Telephone Company wished to restrain Mr. Mac- 
lean from using the Sheeter or other microphone 
transmitter and the Bell receiving telephone ; and 
Lord M‘Laren gave judgment in their interests. 
The merits of the microphone as a new invention 
cannot however rest upon such a decision; that has 
already been decided by the general sense of the 
scientific world in favour of Professor Hughes. A 
rumour to the effect that the Postal Telegraph 
Department contemplated taking over the tele- 
phones of the country into their own hands, is dis- 
credited by the Postmaster-General ; and _ the 
public need not regret the fact, for telephonic busi- 
ness is, from its private and confidential nature, 
perhaps better in the hands of a private corporation 
depending for its success on the satisfaction they 
give their clients. The exactions of Govern- 
ment officialism are not likely to conduce to that 
easiness with which a private individual loves to 
converse, or to that willing assistance which the 
attendants of an ordinary company are taught to 
render. Should the telephone be adapted to long 
lines connecting town to town the question will 
take a new phase and require a fresh considera- 
tion ; but at present the telephone is merely a local 
convenience for saving people the trouble of going 
to meet in order to speak with one another. Micro- 
phones have been fitted up on the Handel organ at 
the Crystal Palace and connected by wire to the 
houses of Major Flood-Page and Colonel Gouraud 
in the vicinity so as to transmit the music of the 
organ. It was found that speaking could be carried 
on whilst the organ tones traversed the wire, and 
this, in the present thirst for novelty, has been 
hailed as a “new discovery ;” but it is a discovery 
which dates back almost to the birth of the tele- 
phone itself. With regard to the application of 
the telephone, we learn that the German Govern- 
ment are now purchasing a new instrument which 
is stated to be capable of transmitting vocal sounds 
from Hamburg to Berlin. At home, Messrs. Bar- 
raud and Lund, patentees of the time-signalling 
system now in use in the metropolis, are arranging 
with the Postal Department to extend the system 
to telephone subscribers, so that any of these may 
receive an hourly Greenwich time-current without 
disturbance of the speaking powers of his instru- 
ment. 

Tue Ciines—E Ram Crvisers. 

We learn by advices just received from China that 
the twin-screw unarmoured ram cruisers, Chao 
Yung and Yung Wi, built by Messrs. C. Mitchell 
and Co., Low Walker, engined by Messrs. R. and 
W. Hawthorn, and armed by Messrs. Sir W. G. 
Armstrong and Co., Newcastle-on-Tyne, for the 
Chinese Gove.nment, arrived at their destination 
(Taku Forts) on November 17 last, and on November 
26 they ran a full speed trial of eleven hours 
duration right across the Gulf of Pe-chili from 
Kwang Tung promontory to the Taku lightship. 
His excellency Li-Hung-Chang, the Viceroy of 
China, was on board the Chao Yung, Admiral 
Ting’s flagship, and the average speed realised was 
fifteen knots. Taking into consideration that this 
trial took place immediately after a voyage of 
12,000 knots, and without any previous warning or 
preparation, the results cannot but be a source of 
gratification to all concerned. His excellency the 
Viceroy was quite pleased with the performance. In 
the Chao Yung the highest engine speed realised was 
114 revolutions; steam 90 lb.; vacuum, both port 
and starboard engines 25 in. ; back pressure 9 Ibs. in 
both engines, throttle and all valve gear full open. 
The engines of these vessels have cylinders 30 in. 
and 60 in. in diameter, and 36 in. stroke ; the 
propellers are solid three-bladed cast iron, diameter 
11 ft. Gin., mean pitch 16 ft. The stokeholes are 
arranged so that they can be worked under 
pressure, the air being forced into them by fans. 
[t will be remembered that Mr. F. C. Marshall in 
his paper on marine engines read before the Insti- 
tution of Mechanical Engineers at Newcastle in 
August last, spoke highly of the results obtained 





by this arrangement. In the trip across the Gulf 








of Pe-chili above referred to everything went on 
very well in the engine room, and during the last 
two hours of the trial (at which time only the 
boiler room was put under pressure) the Chinese 
stokers worked very well indeed, notwithstanding 
the novelty of the affair, this being the first time 
they had ever worked under these conditions, The 
air pressure realised was equal to nine-tenths of an 
inch water pressure, and the coal consumption was 
at the rate of 70 tons per 24 hours, and 2.82 lb. per 
indicated horse power per hour, the collective indi- 
cated horse power registered being 2320. The 
engines of these cruisers are fitted with Mr. F. C. 
Marshall’s patent valve gear, which gave great satis- 
faction on the voyage out, in fact nothing could 
have worked better or with less noise, the wear 
on the eccentrics and eccentric straps being 
almost ni/. These cruisers, with two of the 
latest “alphabetical” gun-boats, are wintering 
at Port Arthur, the new naval station for the 
northern division of the Chinese Navy. It is a 
land-locked harbour situated at the south-eastern 
side of the extremity of the Kwang Tung promon- 
tory, Gulf of Pe-chili, where works on a grand 
scale are about to be carried out, such as dredging, 
dock building, fortifications, &c. 








FOREIGN TECHNICAL LITERATURE, 
Tue Giornale dei Lavori Pubblici (Rome, January 25) 
emphatically contradicts the report that the St. Gothard 
Railway Company is in treaty with Siemens and Halske, 
with a view to using electric locomotives in the tunnel 
service. 





The Deutscher Submissions-Anzeiger (Berlin, January 
21) extracts the following statement of the requirements 
of the Prussian State Railways for the financial year 
1882-3 from the official railway report. 38,793 tons 
steel rails, at 8/. 8s. per ton; 9008 tons sundry fittings, 
at 11/.3s. per ton; 27,288 tons iron cross and longitudinal 
sleepers, at 161. 18s. 9d. per ton; 75,090 tons sundry 
steel and iron permanent way material; and 1,069,796 
tons coal and coke. 





According to the Archiv fiir Post und Telegraphie, 
trials have been carried on under the superintendence of 
chief engineer Finckbein, in St. Johann-Saarbriick en, 
with compressed paper wheels, similar to those in use in 
America. The result is stated to be satisfactory, as after 
long and regular wear they are found to be perfectly 
sound. These trials were undertaken in order to obviate 
the breakages of tyres, which were so frequent during the 
intense cold of last winter. 


LT’ Italia Agricola (Milan, January 15), reproduces the 
address issued by the Committee of the Italian National 
Exhibition, of which H.R.H the Duke of Aosta is presi- 
dent. It is proposed to hold in Turin in the year 1884, 
an exhibition of all the national arts, sciences, manufac- 
tures, and products, with a view to stimulating Italian 
progress ; and it is hoped that the long notice given will 
enable both the city and the exhibitors to do themselves 
full justice, and avoid the usual hurry and un- 
punctuality. 





After describing the steamship City of Puebla, built 
by William Cramp and Sons, of Wilmington, Delaware, 
for the New York, Havana, and Mexican line, the Scien- 
tific American (January 21) reports the builders to have 
said that—with specifications complete in every detail for 
a similar vessel—it would be entirely safe to accept an 
order atan advance of 10 per cent. on the price for which 
any leading English or Scotch firm would undertake it. 
The vessel in question is 3000 tons burden, 345 ft. long, 
38} ft. beam, 25 ft. deep, with engines of 2500 esti- 
mated horse power. The total cost is somewhat under 
100,000/. 


The following Table, showing the condition of the 
United States blast furnaces, appears in the Jron Age 
(New York, January 12): 

In Blast. Outof Blast. 
Charcoal _.., se eve 155 117 
Anthracite ses iia 169 67 
Bituminous eee se 142 78 
This was the actual state on January 1; but some 
of the furnaces which are counted as out of blast are 
being rebuilt, and others are being constructed. This 
shows an improvement of about 7 per cent. since last 
October. 

According te L/lectricité (Paris, January 21) the 
Academy of Meteorological Aerostation intend next year 
to celebrate the centenary of the invention of balloons by 
the Brothers Montgolfier. It is proposed to make com- 
memorative ascents from Annonay, Lyons, Dijon, and 
Calais, towns which were the starting-points of early 
balloon voyages; and to hold in Paris an exhibition of 
all matters connected with this science. The definition is 
wide enough to embrace all the gases, birds, bats, beetles 
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and every creature which lives in the air, inventions for | 
protection against fire-damp and miasma, and machines 
worked by compressed air ; while astronomical, chemical, 
and electrical science are all invited to co-operate. | 
— —_ | 
The American Manufacturer (Pittsburgh, January 13) 
gives a drawing and description of the machine for 


resharpening files, constructed by the Sand- Blast 
File-Sharpening Company, Wilmington. The sand | 


is mixed with water, and is driven with great velocity 
through two converging tubes against the back of | 
the teeth, which it strikes at an angle of about | 
16 deg. The jaws in which the file is held during the | 
operation are so arranged as to receive a lateral motion 
at the same time as they are being moved backwards and 
forwards, thus insuring that the whole surface of the file 
shall be equally acted upon. 

The American Machinist (New York, January 28) 
publishes an abstract of a paper on “ Rapid Transit,” 
read by Mr. W. Barnet Le Van before the Franklin Insti- 
tute. He considers that- assenger routes— 
from 100 to 150 miles per hour is not an excessive speed, 
but that the pneumatic system is the only one by which 
it can be attained. He expects that at no very distant 
time, it will have superseded our present railways for 
everything but traffic, and points out that 
accidents from the ordinary causes will be absolutely 
impossible, and that the construction and working of 
lines will be considerably cheaper than they are now. 


| 


for lone . 
for long + 


goods 


During the present month, the (raceta (Madrid) has | 
contained the articles of a number of new mining and | 
manufacturing companies. On the 8th appeared those of 
La Purisima Concepcion, for iron mining at Mazarron ; 
on the 9th, those of La Sociedad Material para Ferro- 
earriles y Construcciones, of Barcelona, for the establish- 
ment of blast furnaces, rolling mills, and shops for work- 
ing steel, copper, iron, and wood, and the construction of 
railway material; on the 12th was announced La Pro- 
videncia, a mining company at Crevillente; and on the 
13th, La Sociedad Anonima La Moncloa, for manufactur- | 
ing earthenware, porcelain, bricks, tiles, &c., and for 
the establishment of a training school for these trades. 


| 





The Journal des Travaux Publics (Paris, January 29) 
gives the following particulars of the working of the} 
French railways during the first nine months of 1881. 
At the end of this period the total length of line in 
working was 24,602 kilometres (16,400 miles), and the 
receipts amounted to 783,555,901 francs, an increase of 
24,317,587 francs on the same munths of 1880. During 
the twelve months ending September 30, 1881, 1091 kilo 
metres of fresh track were opened for working. The 
Algerian railway system consisted on the 30th of last 
September of 1420 kilometres, 110 of which had been 
constructed during the year; and showed receipts for 
the first nine months of 1881 amounti to 10,384,617 | 
francs, an increase of 1,886,326 francs on the correspond- | 
ing period of the preceding year. | 


| 
| 





Giaser’s Annals Baniwesen (Berlin, | 
February 1) contains the report of the meeting of the 
Verein Deutscher Maschinen-Ingenicure on January 13, 
at which Herr von Borries gave a description of the 
omnibus trains in the Hanover district. These trains 
are arranged to mect the requirements of local traffic 
at the lowest possible cost, and consist of specially con- 
structed rolling stock. The locomotive has four wheels 
with a wheel base of 13 ft., and weighs when ready for 
work 18 tons. Its total cost with reserve fittings is 
600/. In order to economise dead weight, the baggage 
is carried on the engiae itself; the carriages (which are | 
composite) weigh about 7? tons each, and cost complete | 
about 280/. Two carriages can be drawn on a level at 
about 30 miles per hour. 
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The Moniteur Industriel (Paris, January 26) extracts 


from L’Ancre de Saint Lizier the following description 
of a process for preserving iron castings. The article is 
treated with diluted hydrochloric acid, which dissolve 








a thin skin of graphite firmly adher- 
ing to the surface. It is then submitted to the action of 
hot or cold water (or, better, of steam), te dissolve 
and remove the chloride of iron which has been formed, 
and is next thoroughly dried, and treated with a solution 


the iron, and leaves 





of india-rubber, gutta-percha, or resin dissolved in 
paraffin. When the paraffin has evaporated, there 
remains a solid coating which may be enamelled. A 


vitreous enamel may be produced on the surface, by 
immersing the iron (after treatment with the acid) in 
a bath of silica and borate of soda. There is then formed 
a sodico-borate of iron, which closes the pores of the 
metal, and is very hard and brilliant. 


The American Engineer (Chicago, January 7) con- 
siders that the scheme for the establishment of a line of 
steamers to cross the Atlantic in half the time at present 
required savours (to use the mildest term) of extra- 
vagance. Withcut disputing the practicability at some 
future period of doubling the existing speed, it is of 
opinion that this can only be obtained after years of 
labour in increasing the strength of the present con- 


| with a few of them. 


sure, then in order to double the speed, boilers and 


structive materials, or by the discovery of now ones. ! in hand, and tho latter 
Supposing that no change were made in the steam pres-|clay, Curle, and Co, 





- 2 
are being built by Messrs, Bar- 
Perhaps the largest amount of 


work now in hand for any single firm or company is 


engines eight times the size of now used would be neces- | being constructed for Messrs. Cayzer, Irvine, and Co., of 


sary, and four times as much fuel would have to be 
carried. If the steam pressure were increased to 
the required extent, the weight of the engines and 
boilers could not be reduced, as they would have to be 
made strong enough to resist the strain; and the hull 
would also require to be far stronger for the same reason. 
Thus (leaving economy out of the question), a practical 
limit to increase of speed beyond the present point is 
soon reached by the extra displacement produced by the 
extra weight of hull, machinery, and fuel. 

The Railway Review (Chicago, January 14) states 
that there are at presept thirteen lines of railway in 
course of construction in Mexico, the works connected 
with which are employing 15,000 men, paid at the rate 
of from 50 to 75 cents per day. These lines, which are 
all subsidised by the Government, are chiefly narrow 
gauge. The few miles of standard gauge will receive a 
grant of 16,000 dols. per mile on completion, 12,800 dols, 
per mile being paid to the narrow gauge. All foreign 
material used in the construction is admitted duty free, 
and the property of the companies is to be exempt from 
taxation for along period. The concessions are for ninety- 
nine years, at the end of which time the track reverts to 
the Government, who will purchase the rolling stock and 
other property of the companies at an official valuation. 
Each company is to have the right of working mines 
along the route of the line. It is not expected that these 
railways will be paying investments, at any rate for 
a considerable time; but it is believed that facility of 
transport will tend greatly to open up the resources of 
the country, and by offering facilities for disposing 
of mineral and agricultural produce, will eventually 
attract foreign capital, which will furnish them with an 
ever-increasing business. 





CLYDE SHIPBUILDING AND MARINE 
ENGINEERING, 1881.—No. IL. 

Ir is abundantly evident that unless the unexpected 
should happen, in the shape of a wages or other diffi- 
culty between the workmen and their employers, the 
present year’s work will again show a very decided 
increase upon that of any former year. There is always 
some hesitation on the part of a number of the ship- 
building firms to state what new work they have on 
hand or have contracted for, but we feel assured that 
the present year opened with the order books better 


filled than on any similar occasion; indeed, it is stated | launched); 





Glasgow, owners of the Clan Line. The orders placed 
by that firm embrace no fewer than fourteen largo 
steamers, four of which are, to be vessels of about 
3000 tons each, and the whole amounting to upwards 
of 30,000 tons. Messrs. A. Stephen and Sons, and Messrs, 
Napier, Shanks, and Bell, have each got four of these 
vessels in hand. Messrs. M‘Millan and Son, Dumbarton, 
have two; Messrs. Scott and Co., Greenock, the other 
two; and Messrs. Ramage and Ferguson, of Leith (who 
may be regarded as a Clyde firm), have the remaining 
two Clan liners in hand. If we mistake not, most of 
the engines for these vessels are to be supplied by 
Mr. David Rowan, Glasgow. Three vessels of 5700 tons 
each will bo supplied this year for the Mississippi and 
Dominicn Company—two by Messrs. Thomson, and one 
by Messrs. Charles Connell and Co. For Messrs. Donald 
Currie five steamers are being built—three for the Cape 
* Castle” Line, and two for the Leith and Baltic trade, 
Messrs. Elder and Co. are building two of the former, 
and Messrs. Barclay, Curle, and Co., have the third in 
hand; and the two Baltic traders are in 
Messrs. Steele and Co.’s yard, at Greenock. The Cape 
liners are to be vessels of 4000 tons each. Messrs. 
Fraissenet and Co., and another French firm associated 
with them, have in course of construction eight steamer-, 
of a total of about 15,000 tons, by Messrs. M‘Millan and 
Son and Messrs. Denny Brothers, both of Dumbarton. 
I'wo more vessels of 4500 tons are being constructed for 
the Peninsular and Oriental Steam Navigation Company 
by Messrs. Caird and C., both of steel. Messrs. James 
and George Thomson have under contract two large 
steamers for the Hamburg-American Company, of Ham- 
burg, the largest being a vessel of 5500 tons. It would 
be tedious if we were to proceed with a detailed enume- 
ration of even one-half of the work on hand, but we may 
briefly indicate a few additional facts. Many of the new 
vessels contracted for are to be of very large size, rang- 
ing from 3000 tons up to 7500 tons, so that the present 
year’s work is certain to show a very large average 
tonnage. In addition to the vessels which are to be sup- 
plied to those lines, firms, or companies already named, 
there are orders placed for new vessels for the following : 
Skinner and Co.’s line of China tea traders, a vessel of 
5100 tons (just launched); North German Lloyd's, two 
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steamers of 6000 tons each; four vessels two of 
2500 tons each, and two of 2900 tons each—for the 
Netherlands Indian Steam Navigation Company, of 
Amsterdam; for the Allan Line Montreal trade a 


vessel of G0O0 tons; 
a Glen 


a Warren liner of 5300 tons (just 
liner of 5000 tons for the China 


‘‘on authority” that the work on hand, including that] trade; two vessels of 3000 tons each for the New Zea- 


contracted for, was not less than 379,790 tons, made up 


of 227 iron and steel vessels, whereas at the close of the | 


year 1880 the order books contained entries of 180 


| vessels of a total of 318,789 tons, as against 146 vessels 


of a total of 208,601 tons at the close of the year 1879. 
An unoflicial inspection of the Clyde shipbuilding yards 


| some time before the close of the past year showed that 


in | 1 no fewer than 137 vessels of vario 
kinds, and in va s stages of progress—ready, or nearly 
y for launching, being plated, in frames, and keels 
id or being laid; and the estimate then formed was 
that the amount of new shipping in hand was abot 
300,000 tons, so that the statement “ on authority” 
above is not likely to be very wide of the mark, if it 
not even absolutely correct, especially if it be noted 
that since the close of the numerous other keels 
have been laid for vessels that had then been privately 
contracted for, 

As to the character of the work on hand we might 
mention many ivteresting facts, but we shall only deal 
Certainly, one of the most impor- 
tant contracts now being executed is the construction 
and fitting of three Admiralty cruisers in the yard of 
Messrs. Robert Napicr and Sons, These are vessels of 
well-nigh 4000 tons each, They are models of lightness, 






t 


is s 


year 


and as they are designed on the Iris type great speed is 
the point to be attained, and of course steel is the 
material of construction. They differ somewhat from 
he Iris and Mercury in having a portion of the di 


placement expended on a protective deck of steel, instead 
of on engines. Hence, the latter are only of 5000 instead 
of ated horse power. One of them to be 
fitted for forced blast, as an example through which to 
investigate the full bearings of a question which is now 
regarded as one of vital importance by those engineers 
who do not attach themeelves to what may be called the 
“high and dry” policy in engineering progress, or what 
they denominate the “ safe and sure” policy when speak- 
ing to the timid shipbuilder and shipowner. The boilers of 
both vessels are to be constructed entirely of steel, with 
the exception that the furnaces of one of them are to be 
of iron, 

The Cunard Company, along with Messrs, G and J 
Burns, of Glasgow, have a large amount of new tonnage 
at present in course of construction, namely, the Aura- 
nia, 7500 tons, and the Pavonia, 5500 tons, both for the 
Liverpool and New York mail and passenger service ; 
and two Channel steamers, one of 1000 tons, and the other 
of 400 tons. Messrs. J. and G. Thomson have the former 
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land trade; three steamera of about 3000 tons each for 
the Australian trade ; for the British India Association 


Line, a steamer of 4100 tons; for a new Dutch line, a 
vessel of 3500 tons; for the Twin-Screw Steamship 
Company, of Liverpool, a steamer of 4300 tons ; asteamer 


of 5000 tons forthe State Line Steamship Company, of 
two over 5000 tons each for an 
It nfidently antici- 


sgow: vessels of 


is c 





pated, even if the contracts are not yet actually placed, 
that the construction of a new steamer of 7000 tous for the 
Guion Line, and one of about the same size for the Orient 
Line, will shortly be commenced in the yard of Messrs, 
Elder and ¢ 

Most of the yards are quite filled with new work, and 
as soon as one vessel is launched its place is, as a rule, 


forthwith occupied by a new keel. We may mention a 
few facts by way of showing how some of the firms Lave 
their hands filled with new work. For example, we are 
informed that Messrs. Elder and Co. have or than 
fourteen vessels actually in progress or to lay down, of 
a total of 39,000 tons, without including the new Orient 
and Guion liners. We have incidentally spoken of some 
of these fourteen vessels, and amongst the others there 
ire two paddle steamers of great power, similar to the 


‘ 





no lew 


Brighton and Victoria, which were built in the year 1875 

r the same owners, namely, the London, Brighton, and 
South Coast Railway Company. Another of them is a 
yacht of 400 tons. Messrs. A. Stephen and Sons have in 
hand or ordered fifteen vessels in all. Seven of these, 


including two sailing vessels, are in progress, and two 
keels have just been laid. In this case the total tonnage 
in hand cannot be much under that in Messrs. Elder and 
Co,’s order books. In addition to what we have already 
mentioned and a large steamer for the British India 
Steam Navigation Company, Messrs. Denny and Brothers 
have in hand ten steamers of a total of 11,000 tons, for 
the Union Steamship Company of New Zealand. Messrs. 
James and George Thomson have in course of construc- 
tion new shipping amounting to about 37,000 tons. 
Other well-known firms are proportionally well supplied 
with work for the present year. In one case the work 
on hand embraces no less than 25,000 tons of steel ship- 
ping. 

In our first article we referred to the great size of a 
number of the sailing vessels launched on the Clyde last 
year, and it is interesting to note thatin the contracts on 
hand for the present year there is one for a sailing ship 
of 2300 tons, which is to be four-masted. Up to the 
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present there has heen no sailing vessel eyual in size to 
it constructed. She is being built by Messrs, John Reid 
and Co., Port-Glasgow, for Messrs. John Kerr and Co., 
Greenock. It is also interesting to note that Messrs. 
M‘Millan and Son are building three sailing vessels of 
1600 tons each—all with double bottoms on the longitu- 
dinal girder and bracket principle. As regards sailing 
ships, the adoption of the double-bottom system of con- 
struction is quite a novelty. The firm’s own ship 
Macmillan, which was built in the year 1579, of the same 
size exactly as those now building, was the first sailing 
ship, 50 far as we are aware, that was fitted with a double 
bottom; and it was the great success of the system in 
that ship that led to the three vessels under consideration 
being ordered. 

Having just now spoken of the new system of con- 
struction we may remark that double bottoms on the 
cellular and bracket principle have ceased to be a novelty 
so far as steamers are concerned. Furthermore, they 
have, by some shipbuilders, been voted to be a nuisance, 
on account of the great difliculty which is experienced in 
applying mechanical rivetting in their construction, and 
hand rivetters being so scarce and unreliable. A large 
proportion of the steamers launched on the Clyde last 
year were constructed on that system, and the same 
system is being adopted in very many of the steamers 
now building. 

The application of hydraulic rivetting to shipwork 
has received considerable attention especially in the 
yards of Messrs. John Elder and Co., Govan, Messrs. 
M‘Millan and Son, Dumbarton, and Messrs. J. and G. 
Thomson, of Clyde Bank. It is now eleven years since 
we illustrated in this journal Mr. Ralph H. Tweddell’s 
patent hydraulic rivetters as applied to shipwork ; but 
while many hundreds of Mr. T weddell’s rivetting machines 
must now be at work on bridge, boiler, and girder work, 
and on ships’ frames and beams, it is only within the 
last year or two that they have been successfully applied 
to the more difficult parts of inside shipwork. 

We propose in an early number to illustrate the 
different machines now in use and will then go into the 
detail of their construction and application. Although 
the problem of rivetting the shell plating still remains 
unsolved, hydraulic machines are now applied to rivet- 
ting a very great deal of work inside ships. So far as 
the frames, reverse bars, and beams are concerned, this 
is a comparatively simple affair, and Tweddell rivetting 
machines are now closing from 1500 to 1600 rivets per 
day in beams and 1100 to 1400 per day per machine in 
frames. The cost is about one-half of that by hand and 
with the same number of men the work is done in 
about one-third of the time, and the quality of the work 
is also very much improved, 

Owing to the introduction of the double-bottom and 
bracket system, a large quantity of very difficult rivet- 
ting requires to be done, in many cases necessitating 
machines of 4 ft. 6 in. gap to reach the rivets. The space 
between these deep floors is often not more than 2+ in., 
but at Messrs. M‘Millan’s yard one hydraulic machine 
having a gap of 4 ft. Gin, and suspended to a travelling 
crane, has put in from 600 to 700 rivets per day, and 
at Messrs. J. and G. Thomson’s yard 
s have been obtained, Satisfactory 
30 been made in rivetting the horizontal 
elsons in place, Messrs. John Elder and 
good deal in this, and in the case of the 
ss. Alaska they went still further and rivetted the sheer 





Co. baving done a 


strake and water-ways, a marked step in advance. 
By means of «a very handy carriage and gearing, Messrs. 
M'Millan have done some very promising work on 


wain deck stringers, these being 3 ft. 6 in. wide; from 
41) to 450 rivets per day of nine hours were closed in 
sare by one portable rivetter. The operation of rivetting 
the keels was fully explained in this journal when 
describing the visit of the Mechanical Engineers to 
Barrow ; it is enough to say in reference to this that 
400 rivets 1) in. in diameter can be put in in one day 
and at a yery moderate price; the quality of the 


vork is of course unexceptionable, and the time will 
loubtless n airive when purchasers will, as is 
now 


very erally the ease in boiler and bridgework, 
stipulate that rivets be closed by hydraulic pressure. 
The application of hydraulic or any other machines to 
shipwork is a very difficult and complex question, but 
we see no reason to doubt its ultimate success at the 
hands of Mr. Tweddell and of Messrs. Fielding and 
Platt, who have been so long connected with him in the 
manufacture and improvements in this class of machi- 
be ry. 

Our present notice has extended to such alength that 
we are compelled to leave many points connected with 
present shipbuilding and marine engineering practice 
on the Clyde to be dealt with in a third article. 


CANDLE POWER OF THE ELECTRIC 
LIGHT. 

Ar the ordinary meeting of the Institution of Civil 
Engineers held on Tuesday, February 7, the President, Sir 
W. G. Armstrong, C.B., F.R.S., in the chair, the paper 
read was on the ‘‘ Candle Power of the Electric Light,”’ by 
Dr. Paget Higgs. 

Very diverse statements were constantly before the 
public as to the candle power of various devices for ufford- 
ing electric light. As these statements appeared to be 








incompatible, an attempt would be made to evolve some 
order from the figures relating to the electric light. The 
most salient point for a unit of comparison was the number 
of heat units represented by electrical measurement, as in 
ratio with the candle power measured optically. But at the 
outset a difficulty, orratheran uncertainty, was experienced ; 
this referred, however, only to arc-lights, of which there 
were two systems of measurement —one with the carbons 
on the same axis, the other with the axis of one of the 
carbons forming a very acute angle with the axis of the 
other carbon, so that the glowing crater of one carbon 
formed a reflector to the point of the other. In the latter 
case, considering the light of the former as unity, the 
light might be about 1.66 time strongeras measured. This 
had been pointed out by Mr. Douglass, M. Inst. C.E., in a 
report to the Trinity House. Another source of dis- 
crepancy was the want of knowledge of the specific heat of 
the vapour of the electric arc, and of its temperature ; if 
one were knownthe other could be determined. Taking 
the ratio of units of heat represented per candle power, the 
subsequent figures would show a large margin of economy 
for are lighting over incandescent lighting. ‘his would of 
course be true of the are cousidered only as a furnace pro- 
ducing a greater heat in a smaller space than by incandes- 
cence ; and it appeared to the author to be true for another 
reason. Whatever might be the specific heat of the vapour 
of the electric arc, it was certain that over the given 
resistance of the are, as compared with an equal resistance 
of the incandescent lamp, the mass of the arc, measured by 
the molecules it contained, was far less than that of the 
solid carbon. : 

Supposing alight of 1000 candle power, measured with 
the carbons on the same axis, prodaced with 4.5 ohms 
resistance and 10 webers of current, there would be repre- 
sented 108 gramme-degrees of heat, or nearly 0.1 gramme- 
degree per candle power per second. This was deducible 
from the figures given by the Brush system. It did not 
include the heat due to consumption of carbon in air, which 
was inconsiderable. In a Siemens lamp, tested by the 
author, about 3000 candle power, of diffused beam, was 
obtained with 36 webers current, when the lamp had 1 ohm 
of resistance in the arc. This corresponded to 335 heat 
units, or 0.112 unit per candle power. In a Serrin lamp, 
fed from a Gramme machine, the author obtained a light of 
3600 candle power with 45.7 webers current, thearc having 
14 ohm resistance, corresponding to 624 heat units, or 0.1 
unit per candle. A Crompton lamp fed by a Burgin 
machine, gave a light said to be of 4000 candle power ; 
but assuming this to be from bi-axial position of the car- 
bons, about 2000 candle power would correspond to 180 heat 
units for 16 webers on 2.93 ohms, or about 0.09 heat unit 
per candle-power. On (about) the same resistance of arc 
in a Crompton lamp, 24 webers yielded the author 3600 
candle power, or about 403 heat units, corresponding to 
0.12 heat unit per candle power. 

As 1 gramme-degree=42 million ergs, 1 candle power 
represented 4.9 million ergs. As a foot-pound was 13.56 
million ergs, each candle power represented 0.364 foot- 
pounds per second, or 1511 candle power per horse power, 
a rough check upon the foregoing figures. The late Mr. 
L. Schwendler had stated in a paper (fragmentary to the 
author) that the standard candle did work at the rate of 
610 meg-ergs in a second, whilst the unit of light was pro- 
duced electrically at the rate of not more than 20 meg-ergs 
inasecond. At the trials at the Franklin Institute, when 
only 380 candle power per horse power were obtained, 
there was estimated to be 1.6 gramme-degree=67 meg-ergs 
per candle power. Mr. Schwendler’s figures were, there- 
fore, now at a long discount. However, the figures 


given in this paper were intended to be only intercompara- | 


tive. 

Another type of lamp, the Werdermann, might be termed 
an are-incandescent lamp, because the light was obtained 
from the incandescence of a cone of carbon resting at its 
apex ona negative electrode of larger section, and from 
the are that played between the sides of the carbon cone 
and face of the negative electrode. Ten of these lamps, 
giving 40 candle power light, each burning 4.5 millimetre 
carbons, yielded abont 0.88 heat unit per candle power. 
A series of these lamps averaged 306 candle power, with 
50 webers current, the resistance of ‘each lamp being 
0.1337 ohm. This corresponded to 80 heat units per lamp, 
or to 0.262 heat unit per candle power. Thus, where the 
small light was a sub-multiple to a considerable degree of 
the larger light, want of economy commenced to be evident, 
and an average could no longer be taken. A Joel lamp, 


one of a series of ten, was said to have afforded 320 candle | 


power, with an electromotive force of 130 volts, sending a 
current of 50 webers through the series, corresponding to 
156 heat units per lamp, or 0.49 heat unit per candle 
power. 

These notes, however crude, had more weight when 
purely incandescent lamps came to be considered. In this 
case measurement was easy, for the light approximated in 
colour to that of the standard candle employed, and the 
resistance of the incandescent fibre was sufficiently constant 
to yield concordant results. Oneof Maxim’s earliest lamps 
was measured by the author and found to indicate 3.6 ohms 
when cold, and 1.9 ohm when giving 11.5 candle power 
light with a current of 5.5 webers. ‘This corresponded to 
0.83 heat unit per candle power, or about 140 candle power 
per horse power. 1t should be remarked that with this 
current the loss due to heat per unit of resistance in the 
conductors would be 3 per cent. as against the 0.1 per cent. 
for a weber current. Another Maxim lamp of about 64 
ohms when giving 50 candle power, and 116 ohms when 
cold, with 1.3 weber current, would correspond to 0.52 
heat vnit per candle power. An Edison lamp, in the 
author’s possession, measured 61 ohms when cold and 33 
ohms when hot, and indicated, with 1 weber of current, 
1l candle power, equivalent to 0.73 heat unit per candle 
power. A Swan lamp had not, at the time of the author’s 
measurements, found its way to America ; but there were 


several statements as to the candle power of this lamp. 
It would appear that with 160 volts and 24 webers of 
current, twenty-four rows of two lamps in series, or forty- 
eight lamps, each of 84 ohms resistance, gave 48 candle 
power each. Assuming that this was the resistance of the 
lamp when cold, that the resistance when incandescent 
would be 33 ohms, and that there would then be 2 webers 
passing through each lamp, this would correspond to 0.66 
heat unit per candle power. These were, however, 
assumed figures. 

It should be clearly understood, in estimating the work 
done in any carbon focus, that the resistance of the carbon 
decreased with increase of temperature, and that if the 
current were directly taken from a dynamo-machine, con- 
structed on the mutual accumulation principle, there would 
be considerably more current flowing through the lamp 
than an estimate based on a potential measurement would 
allow. It was at present impossible to estimate the loss 
due to decrease of resistance in the carbon by expenditure 
of heat, but it must be considerable. The author hoped 
that from this it would »ppear in how far the incandescent 
light was theoretically more costly than the are light, as 
about 6to1. But in practical use there were other con- 
siderations, not the smallest of which was the attendance 
| arc lights required to maintain their store of carbon. 
| The light employed for ordinary domestic purposes was 
| approximately one candle (standard) at 1ft. distance. 
Assuming an average distance of 8 ft. for domestic lighting, 
the electric chandelier must be of 64 candle power to give 
the same ‘‘ surface-intensity,’’ in a room 16 ft. syuare and 
of slightly more than ordinary height. The incandescent 
lamp would give this light at an expenditure of 0.6 heat 
unit per candle power, or 38.4 heat units per light centre, 
or say four chandeliers per horse power. A 5-ft. gas burner 
supplying 16 candle power light would cost for a four-light 
chandelier, for 20 cubic feet of gas in New York, 2.50 dols. 
x .02=0.05 dols., or 5 certs an hour. At 40 dols. a year 
cost, or adding 25 per cent. for profit, at 50 dols. a year, 
one horse power could be had for about 300 working 


hours a year; and —__= 16.6 cents an hour, or 16-6 a 
300 4+ 








4.15 cents per hour for the electric chandelier. This 
| showed that, even now, were a reasonable commercial 
| profit taken, the electric light, in the United States at 
least, could compete with gas. 

A paper by Sir William Thomson and Mr. Bottomley, 
entitled ‘‘ The Illuminating Powers of Incandescent 
Vacuum Lamps, with Measured Potentials and Measured 
Currents,” read at the last meeting of the British Associa- 
tion, contained a table from which a valuable law could be 
deduced, a law that the author first enunciated before the 

| Institution in 1878. It was that the light in an electric 
| system varied as the fourth power of the current whose 
resistance or potential was constant, or as the second power 
| of the work in circuit. The value of the candle power in 
heat units was higher than observed by the author. This 
was probably due to the method employed in measuring 
the light, which was more wasteful of the observed rays 
than that used by the author. Considering that in the 
measuring galvonometer, although a very accurate instru- 
ment, the deflections were merely proportional to the effect, 
tne liability of error would be small; and that in the 
photometer used (an inaccurate instrument) the measure- 
ments varied with the second power of the distance, whilst 
the light under measurement varied with the fourth power 
of the current, the departures from agreement of the 
observed and estimated figures might be fully ascribed to 
errors of observation. 








Tue INSTITUTION OF MECHANICAL ENGINEERS: 
Erratrum.—In our report of the discussion at the recent 
meeting of the Institution of Mechanical Engineers, on 
Mr. Langley’s paper ‘‘ On the Bazin System of Dredging,”’ 
on page 103, certain remarks were by error attributed to 
Mr. E. H. Wallick. These remarks were made by Mr. 
Charles P. Skerrett, late the resident engineer at Lowes- 
toft. 

Barrow Deposirine Dock.—In our number for 
July 8th last year we illustrated and described this dock 
(of which Messrs. Clark and Standfield are the designers). 
The first half of the dock was launched on Saturday the 
4th instant, and the construction of the second half is well 
advanced. The necessary gridiron staging for receiving 
the vessels is being very rapidly constructed on Old Barrow 
Island. 

THe Lare Str WILutaAmM PAuLuisEer.—We regret to 
announce the death of Major Sir William Palliser, C.B., 
| M.P., which occurred very suddenly from heart disease on 
| Saturday afternoon, the 4th inst., at his residence in 
Earl’s Court-sqnare. The many services Sir William 
Palliser had rendered to the science of artillery secured 
|} him the Companionship of the Bath in 1868 and the 
| honour of knighthood in 1873. In 1874 he received a 
formal acknowledgment from the Lords of the Admiralty 
of the efficiency of his armour bolts for ironclad ships ; 
and in 1875 he received from the King of Italy the Cross 
of Commander of the Crown of Italy. Sir William Palliser 
was born in Dublin in 1830, and was, therefore, only 
52 years of age. He was educated successively at Rugby, 
at Trinity College, Dublin, and at Trinity Hall, Cambridge, 
and finally passing through the Staff College at Sandhurst, 
he entered the Rifle Brigade in 1855, and was transferred 
to the 18th Hussars in 1858. He remained in the service 
to the end of 1871, when he retired by the sale of his com- 
mission. At the general election of 1880 Sir William 
Palliser was returned as a Conservative at the head of the 
poll for Taunton, obtaining 1084 votes against 1000 given 
to Sir Henry James, who was returned with him. In the 
House of Commons Sir William gave his chief attention to 
the scientific matters on which his authority was so generally 
recognised. 
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NOTES FROM THE UNITED STATES. 

PHILADELPHIA, January 28, 1882. 

Tue American iron market gathers strength and 
increases in activity daily. The fact is being more 
clearly recognised that production is too scant for a 
demand like that of last year. Furnace companies see 
advancing tendencies without corresponding supplies, 
and are adhering to highest quotations, No. 1 foundry 
sells to-day at 26.50 dols. for February and 27 dols. for 
March delivery. A few finer grades are held 50 cents to 
1.00 dol. higher. Mill irons are fluctuating. Early in 
the week 22.50 dols. on cars at furnace was named, and 
to-day 23 dols. to 23.50 dols. was paid. English and 
Scotch iron is in light supply and held at 21.50 dols., 
but sales are occurring at 20.50 dols. for Middlesbrough 
and Scotch, 26 dols. ard 27 dols. according to make, 
Jessemer was quoted firm at 28 dols. here on Monday, 
and yesterday large transactions were closed at 26.50 
dols. A further decline is prognosticated by buyers 
who have been using the cable freely, but this is doubtful 
in view of the large requirements awaiting lower freights. 
One sale of 20,000 tons American has just been closed. 
Purchasers of English Bessemer are reported, terms 
withheld. Old rails advanced suddenly from 29 dols. to 
31 dols. and 32 dols. for foreign, under a very active 
demand from merchant iron manufacturers who prefer 
to pay 30 dols. and 31 dols. for old rails than 23 dols. for 
grey forge, and 21 dols. for Middlesbrough. The sharp 
advance checked demand. Merchant iron is active and 
mills cannot accept all orders offered. Pittsburgh 
manufacturers met on Wednesday and reaflirmed the 
24 cents per pound card. Card here 2.8 dols., but orders 
cannot be placed. The active season is near at hand. 
An advance in crude or finished iron is looked upon as 
dangerous, but every day develops a stronger tendency 
in that direction. March deliveries are coming in, and 
inquiries are accumulating for later months. Nothing 
has been done in steel or iron rails, and probably will 
not be until the conflicting influences have produced 
greater harmony. English markets are closely watched, 
and neither makers nor buyers will enter into longer 
engagements than demands of trade render imperative. 
Holders of English pig are holding from 6000 to 8000 
tons for an advance. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough. The 
market opened with a steady tone, buyers being inclined to 
give 42s. 6d. to 42s. 9d. per ton for No. 3 Cleveland pig for 
spring shipment. Telegrams front Glasgow, however, 
showed that business there was weaker, and prices had 
fallen 6d. per ton. This immediately depressed Middles- 
brough, and the closing prices declined to 42s. for No. 3, 
which was freely offered. Makers in this district still 
refrain from selling largely, and they feel justified in their 
caution by the satisfactory state of the Cleveland stocks, 
the Board of Trade returns, and the termination of the 
strike of ironworkers in the North of England. A 
Middlesbrough firm has received another order for pig iron 
for America, but owing to the reported abandonment of 
several projected new railways in that country, it is feared 
that the anticipated large business will be delayed 
indefinitely. Messrs. Connal and Co.’s store at Middles- 
brough now contains 174,417 tons, a decrease of 1269 tons on 
the week. In Glasgow they hold 631,080 tons. 

The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association returns for January 
show that of 163 blast furnaces in the North of England, 
117 are in operation, 46 being idle. 

The Wages of Ironworkers.—Since the first of the 
agitation amongst the ironworkers of the North of England 
for an advance of 7} per cent. in their wages we have 
adhered to the belief that the question would be amicably 
and speedily settled through the medium of the Board of 
Arbitration, and the result has proved that we were right. 
A number of mass meetings have been held, and the 
subject of wages has been thoroughly discussed. There 
has been a partial stoppage of work, but not a general 
strike. The men have wisely trusted their representatives 
at the Board of Arbitration and an advance of 74 per cent. 
has been conceded by the masters, and further claims of 
the men are to be referred to arbitration. Men in all 
branches of trade are beginning to see that reason is better 
than main force, and that by laying their claims before a 
Board of Arbitration they can get full justice and avoid 
any stoppage of work, and thus prevent positive loss both 
to themselves and their employers. 

The Manufactured Iron Trade.—Now that the wages 
question is settled for atime the works are again in full 
swing, and the output is very cunsiderable. Ship plates 
are quoted at 71. 7s. 6d., but contracts are being booked 
at 7l. 5s. Anglesand bars are 6/. 12s. Gd. per ton. ‘There 
is not mnch fresh business being done, consumers being 
fairly well bought for the next few months. 

Engineering and Shipbuilding. —On the northern rivers 


il 








the activity which has prevailed for so long, continues. A 
great deal of work is being turned out. 

The Steel Trade.—It is known that steel railsin America 
are now quoted 55 dols. per ton in Philadelphia. ‘This 
fact means that Cleveland must be prepared to sell her steel 
rails at 4/. 10s. in order to compete suecessfully for a 
Transatlantic trade. The Cleveland steelmakers are ex- 
ceedingly busy. 





'but the large pipe foundries are 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 


Samuel For and Company, Limited, Stourbridge 
Works.—The directors of this company have declared an 
interim dividend of 4l. per share (free of income tax) for 
the last half-year. 

North Central Wagon Company.—The forty-second half- 
yearly report of the directors of this company was issued on 
Tuesday. The directors recommend a dividend at the rate 
of 8 per cent. per annum, free of income tax, carrying for- 
ward a balance of 831. 5s. 6d. 

The Yorkshire Railway Wagon Company (Limited)— 
At the ordinary half-yearly meeting of the shareholders in 
the above company, held at the Corn Exchange, at Wake- 
field, Mr. Henry Robinson president, there was a very 
large attendance. ‘The chairman, in moving the adoption 
of the report, referred at considerable length to the unfor- 
tunate action which was recently decided against the com- 
pany. The result of this decision is a loss of about 20,9001, 
to the Wagon Company, towards which they have about 
10,0001. in reserve, and on wagons renewal account, and the 
remaining 10,000/. has to be paid out of profits or dividends. 
After a long explanation, tho adoption of the report and 
accounts was agreed to. 

Chesterfield and North Derbyshire Banking Company 
(in Liquidation).—A circular has been issued to the 
shareholders of this company by Mr. Tansley Witt, the 
liquidator, informing them that the general meeting will 
be held on the 13th of February next at the Angel Hotel, 
in Chesterfield, when the liquidator will lay before the 
meeting an account showing his acts and dealings, and the 
manner in which the winding up has been conducted 
during the third year of the liquidation. 


The Coal Trade.—On Monday, at Barnsley, a largely 
attended special council of delegates from South and West 
Yorkshire discussed for over six hours the demand for a 
general advance of wages. During the proceedings many 
of the delegates present stated that the miners they 
represented were determined to have the advance, believ- 
ing that prices and trade justified one. Resolutions were 
passed in favour of a general restriction of the ontput or a 
stoppage of the collieries, in the event of the owners still 
declining to concede the advance. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Tbhe warrant market was 
quiet last Thursday morning, and inclined to lower prices, 
but an improvement subsequently took place, and although 
the closing quotations were not atthe best, they showed an 
advance of 4d. over those of the previous day- Business 
was done during the forenoon at from 49s. 10)d. down to 
49s. 8d., and again up to 49s. 10d. cash, and from 49s. 11}d. 
up to 50s. 1}d. one month, and the close was sellers at 
49s. 10}d. cash and 50s. 14d. one month, and buyers near, 
The afternoon quotations ranged from 5Us. down to 49s. 9d. 
cash and from 50s. 4d. down to 50s. 1d. one month, and at 
the close of the market there were sellers at 493. 10jd. cash 
and 50s. 2d. one month, and buyers offering 1d. per ton 
lower. Friday’s market was also quiet, and the close 
showed a decline of 14d. per ton from Thursday, and of 
ls. 2d. over the week, or 3s. 44d. per ton under the highest 
quotation during the previous five weeks of this year— 
53s. lid. on the 9th of January. There were transactions 
in the morning at from 49s, 10}d. down to 49s. 8d. cash, 
and from 50s. 2d. down to 50s. one month ; and at the close 
of the market there were buyers at 49s. 8d. cash and 
49s. 114d. one month, and sellers near.. Business was 
done in the afternoon at 49s. 9!d. and 49s. 84d. cash, 
also at 50s. 1d. down to 49s. 11d- one month, the close 
being sellers at 49s. 9d. cash and 50s. 1d. one month, 
and buyers offering 1d. per ton less. The pig iron market 
was firmer on Monday, ard prices showed an advance of 
3d. per ton from last week’s close. There were transactions 
during the forenoon at from 49s. 10d. to 50s. cash, and 
from 50s. 2)d. to 50s. 3id. one month, and the close was 
sellers at 50s. cash and 50s. 3id. one month, and buyers near. 
The quotations ranged in the afternoon from 5s. 1d. to 50s. 
cash, and from 50s. 4d. to 50s. 3id. one month, and at the 
elose of the market there were sellers at 50s. cash and 
50s. 4d. one month, and buyers offering 1d. per ton less. 
Yesterday’s market was very flat, with business done on 
forenoon ’Change at from 50s. 2d. down to 49s. 11d. one 
month, also at 49s. 10}d. down to 49s. 7d. cash. The 
market opened easy in the afternoon, but closed steady, 





and a moderate amount of business was done at 49s. 7}d. 
down to 40s. 54d. eash, also at 49s. 11d. down to 4s, 0d. 
one month, and the close was sellers at 4%s. 7d. cash 


and 40s. 10)d. one month, and buyers near. Business 
was done this morning at 49s. 6}d., 49s. 4id., and 49s. 7d. 
eash, also at 49s. 10d., 49s. 83d., and again at 49s. 10d. 
one month, the close being sellers at 42s. 7d. cash and 
493. 104d. one month, and buyers near. Very little change 
took place in prices during the afternoon market. There 
has been a good deal of depression in the market 
since last report, which is in a great measure traceable to 


the financial panic in France, and the advance of the Bank | 


rate inthis country. But notwithstanding that depression 
the market may be regarded as being sound, and it is not 
thought that the values are likely to be much lowered, 
while with those causes of depression passing off, some 
improvement may be looked forward to. The demand for 
pig iron from America still continues to be on a limited 
scale, but the high freights, although now somewhat easier, 
are rather checking business with the States. Only 
moderate quantities are being booked for shipment to the 
There is a steady consumption of No. 3 iron, 


Continent 
still short of work. 








Another blast furnace has been relighted at 

Works, so that there are now 106 heute in Prne- rdacna 
tion as against 123 at this time last year. The demand for 
finished iron is not just as active as it was, yet many of the 
works have orders booked for a considerable time ahead. 
Last weeks shipments were unusually large, amounting to 
12,361 tons, as compared with 7226 in the corresponding 
week of last year. The stock of pig iron in the public 
warrant stores stood at 631,060 tons yesterday, being 
30 tons less than it was yesterday week; for the time 
therefore, the increase has got a check. : 


Pintsch’s Gas-Lighted Buoys for the Tay.—At the usual 
monthly meeting of the Dundee Harbour Trustees, which 
was held on Monday, Provost Moncur in the chair, the 
question of adopting gas buoys for the Tay was considered. 
It was reported that a deputation from the Board had 
visited the Clyde, and that from what they had witnessed 
they had no doubt regarding the efficiency and comparative 
economy of the system there. The deputation also reported 
that about 1000/. would be required for the construction of 
gas works, and that the cost of the buoys would be 17001. 
additional. A bell buoy for the fairway, which would 
provide a continuous light frcm ten to twelve weeks, would 
be 5001. The Board, after consideration, remitted the 
matter to a special committee to make further inquiries, 
and to communicate with the Northern Lights Commis. 
sioners with the view of ascertaining whether or not they 
would agree to the placing of the gas buoy recommended 
at the entrance of the Tay. 


Luminous Buoys.—Two large buoys, each having a 
surface of 90 square feet above water, coated with 
luminons paint by the local agents, Messrs. Holmes and 
Co., Waterloo-street, Glasgow, for the Clyde Trast, will 
be placed in their respective positions next week. The 
satisfaction expressed at their appearance at night on land 
indicates that they will confer a great boon upon those 
persons who have occasion to navigate vessels up and 
down the Clyde by night. 


New Graving Dock for Glasgow.—The usual monthly 
meeting of the Clyde Trustees was held yesterday, when 
there was submitted a minute in reference to a new graving 
dock at Govan. It said; ‘‘ At the meeting of the Committee 
on New Works, held on January 10, there was read a 
report by the engineer, with detailed estimate of the pro- 
bable cost of the second graving dock, amounting to 
90,6071. 4s. 6d., or, if altars constructed of freestone 
ashlar instead of granite, to 85,5001., with a further sum of 
1824/. 7s. 2d. as probable cost of raising the sides of the 
present dock to bring the cope of the two docks to the same 
level. The committee having again considered the whole 
subject, and examined the plan prepared by the engineer, 
approved generally thereof, and remitted to him to prepare 
detailed plans of the dock suitable for carrying on the work 
by the trustees or by contractors, as may be ultimately deter- 
mined ; and also to consider and report upon the _possi- 
bility of erecting a slip on the ground purchased from 
Mr. Black’s trustees at Kelvinhaugh, showing the extent 
of the accommodation it would be able to afford, and its 
probable cost—the plans and report now desired to be 
submitted within a month. One of the members strongly 
objected to another graving dock being constructed, and 
advocated the construction of a pontoon dock, as being 
more in accordance with modern notions on the subject. 
He instanced what is being done just now at Barrow in 
that line, but he was over-ruled, and the minutes were 
passed. 

Pulteney Harbour Debt.—At their meeting on Monday, 
the Pulteney Harbour Board appointed a deputation to 
proceed to London to negotiate for the remission of the 
debt of about 60,0007. due by the harbour to the Public 
Works Loan Commissioners. 


The Russian War Ship Peter the Great.—The Russian 
war ship Peter the Great was put on the measured mile at 
Skelmorlie on Saturday for her official trial trip, and com- 
pleted it in a most satisfactory manner. After no fewer 
than nine runs, the mean speed attained was 14] knots. Her 
fastest run was made in 4min. 1sec., and her slowest 
tfmin. 13sec. The vibration at such a high speed was so 
very severe that it is said the Russian commander tele- 
graphed to the authorities at St. Petersburg, as to the 
propriety of having theskip stiffened ere she leaves the 
Clyde. Should this be resolved upon, it is probable that 
the Peter the Great may remain in British waters some 
months yet. The contract development of horse power was 
6€65, but as an indication that the engines were able to do 
a great deal more, during one of the rans they developed 
8500, and the mean over the entire run showed 8325 indi- 
cated horse power. The trials were made under the sup 
intenderce of Mr. A. D. Bryce, representing the engineer 
Messrs. John Elder and Co. 


Stream TrRAmMWwaAys.—On Wednesday the two extra 
steam tramway engines recently constructed by Messrs. 
Merryweather and Sons for the North Staffordshire Tram- 
way Company were tested with satisfactory results. The en- 
gines drew full loaded cars from Stoke to Hanley, where the 
gradients for long distances were as ste¢ p as one in sixteen, 
and in one part us heavy as one in fourteen. All this took 
place without the least show of steam, and the engines 
were stopped and started on the one-in-sixteen gradient, 
without backing to make ‘‘a rush at the hill’’ before them. 
Mr. J. Compton Merryweather attended the trials, with 
Mr. J. S. Ayton, manager and engineer of the Tramways 
Company. These engines have water condensers, and after a 
nine-mile run over such heavy work and a greasy roadway, 
the heat of the condensed water did not reach 200 deg. 
The engines were not allowed to exhaust in the chimney, 
even when travelling over the heaviest parts. 








on 
a- 
or 
1€ 


ig 
‘ic 
1g 
e, 


n 


'Oenn ! 


eo © 


o 


d 


= SS a | 





Fes. 10, 1882.] 





ENGINEERING. 


143 















Compmep sy W. LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 
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| 
Driving parts of velocipedes. 
Apparatus for forming cigarettes. 


| Valve gear for motor engines. 


| Boots and shoes. 
Weighing and packing machinery. 
| Machinery for a and binding | 
into bales hay, & 
| Jointing pipes. 


| Clarification and preservation of | 


vegetable infusions. 


expressed juices of fruits. 
Signalling on railways. 


Boilers for horticultural uses, &c. 


Reduction of grain. 
Signalling on railways. 


Winding machinery. 
Ovens heated by gas. 


Burner for gas fires. 


Electrical accumulators or secon- 
teries. | 


dary bat 
Metallic bedsteads. 


Dynamo-electric and electro-dy- 
namic machines. 
Electric or magnetic motor. 


Apparatus for reguiating the ane 
mission of electrical energy. 


Dividing Plastic clay and receiving 
and removing the same when cut. 

Gate latch. 

Fog-signalling on railways. 

| Llumination lamps and moulding 
same. 

| Stoves and fireplaces. 
Bleaching without 


chlore. 
Velocipeles. 


Treating fibrous material to remove 
foreign subtances, 

Knife-cleaning machines. 

Metallic cases of cartridges. 

Apparatus for concentrating milk. 


Condensed grape juice or must. 
Sash and other windows. 


| 
Dyeing cotton yarns in the cop or on | 
by = mons. 


Gas fi 
Printing- telegraph apDaratus. 


Boilers, pontenenmn, a2 
metals for sam 


| Dust collectors for mills, 


Velocipedes. 
Arc electric lamps. 
Floating cofferdams. 


Vacuum apparatus for evaporating. || 
Roundabouts. | 


Clarification and epg of the || 


.———— spinning, and doubling 


chlorine or 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
L—Announced February 3. 


















































| | 
| No. Name. No. | Name. No. Name. 
1881 882 1882 
4790 | Smith 111 | Spencer,Con-] 137 | Glover. 
(Burg). sterdine, &} 139 | Perry and 
4932 | Hunt. Kimberley. Houghton, 
| 6198 | Biggs and 113 | Cryer, 141 | Francis. 
aumont.§ 115 | Birch. 143 | Brandon 
|| 5360 | Johnson. 117 | Ager. (Cottrau), 
|| 5398 | Nicholls and | 121 | Engert. 145 | Henderson 
Nicholls. 123 | Moreland. (Roy and 
5439 | Burder. 125 Fanshawe & Beuste) 
i} 5501 | Rammell. | Wild. 147 | Ellis, 
|| 1882 127 | Burnett. 149 Bayzand and 
107 | Ashworth, 129 | Preece and Boyle. 
109 | Weldon | James. 151 | Leclere. 
(Schaffner d&| 131 | Dewhirst. 153 | Richards. 
Helbig). 133 Johnson 155 | Wilding 
(Henderson). (Behrendt). 
135 | Holmes. 157 | Hawkes. 
| Il.—Announced February 7. 
1] ‘ 
|| No. Name. No. Name. No, Name, 
|} 1881 1882 1882 
4426 | Haddan 90 | Taylor. 159 | Wood. 
| } | _(Creelman).| 92 | Glaser 161 | Roussel. 
|| 4684 | Kinnear. (Knake). 163 | Haddan 
|| 5128 | Reid. 94 | Culmer ( Wer- (Wirths and 
5412 | Smith nickenck), Sohn). 
5430 | Rose. 96 | Collect, 165 | Reis. 
5585 | Haddan 98 | Dawes. 167 | Allan. 
| _ (Roussille).] 102 | Sykes and 171 | Turner. 
5598 | Lawley and Abbott. 173 | Crisp. 
| _ Starnes. 104 | Hansell. 175 | King, 
5614 — and | 106 ke 177 | Whiteman 
| ild. (Laraway). (Martin).. 
5616 | Johnson 108 Sheen” 179 | Mayer. 
| (Weinrich). (Costes) 181 | Moss. 
5698 | Newburn 112 addan 185 | Haddan 
| (Besson and (Jager), (Morel). 
1882 | Remy). 114 | Richard 191 | Abel ( Wes¢- 
54 | Wetton. 116 | Knight inghouse). 
56 | Haddan 118 | Jensen 193 | Worthington 
| (Lesquilions | (Jones). 195 | Cradock and 
58 | Haddan 119 | Wethered. Gooder, 
| (Sprecher). 120 | Liardet and 197 | Barney. 
60 | Allin. Donni- 199 | Hoyne and 
62 | Boulton. thorne. Lovedee. 
64 | Groth 122 | Smith. 201 | Yelloly and 
(Giilcher), 124 | Philippi Elwes, 
66 | Richards, 126 | Henderson 203 | Payne. 
68 | Fenby. ( Picard). 205 | Mewburn 
70 | Copeman. 128 | Storey. (Tayler). 
72 | Kennedy. 132 | Edwards 207 | Miles, 
74 | Tibbits, (Gaillet andj 209 | Shelly. 
76 Johnson Huet). 211 | Mountford. 
| (Perret). 134 | Johnson 213 | Thorn. 
78 | | Briggs. (Huet). 217 | Holt, 
80 | Jackson, 138 | Bean and 219 Fox. 
84 | Lake (Ball). Thompson.| 221 Fox and 
86 | Jones. 140 | Clark Whitley 
83 | Fox. (Bouchard),| 225 | Lake (Wil- 
| liams). 


| Packing photographic glass plates. 





Fireplaces. 

Blasting with explosives. 
Chimney cowls. 

Ropes. 


fumes. 
Fulling or milling machinery. 


Drying wool and other fibre. 
Swells for shuttle-boxes. 


Composition for preventing incrus- 
tation. 


Purifying and storing water in main 


service filters. 
Rollers for rolling land. 


Cocks or valves. 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING Nos. NAMES, &. 
In the Cases of Inventions eonemunfectes from Abroad. 
the Names, &c., of the Communicators are given in'| Feb. 2 
Italics after the Applicants’ Names. | nee} J. D. Ellson, Coventry. | 
ed. 3) 
521 R. Wallwork, Man- 
Nos! NAMES ABBREVIATED TITLES, so2 | Mant Mack 
: | | Hun ackenzie, 
pend | OF APrLiokts = oe. 523 | F. W. Woollacott, 
———— | Nottingham. 
1882 524 | J. Jensen, Birken- 
Jan.31 head, and 0. W 
464 W.8. Rook, Jersey. | Tricycles and bicycles for travelling | 555 | pans, resp 
n water. 25 
465 J. | Byteld, London, | Knitting machines. | 526 | F. — East 
ntario. if 
466 J. ps McLaren, Glas- | Sewing machines. | 527 wane Hudson. 
| 
467 J. Ww “Golding, Ken- | Velocipedes. | 528 +S Bourne- 
468 g. Wilkias qo Sustaining sliding window sashes. | 529 8. C. Davidson, Bel- 
e * = grat ih — a, 4 sie for green- | 530 | 8. ©. Davidson, Bel- | 
eH pists, a ” a ore - ies {| 531 | J.B 5 Sagem, Kidder- 
7 . L. Williams an urnaces al) ers of steam en- 
df. Simnett, Man- gines, 532 | T. A. eD  aal Bir- 
chester. 
72 | Newton. Allen Dynamic cooling | = Roddie. > — ag 
473 | J. Brock, Widnes Vulising alkali waste for manure. || 534 | F. y. rewer, Lon- 
474 + Sutehbury. Improved binder. | 535 | B M Knox Kilbirnie 
m berwell. . M. ' q 
475 | Samuel. Lissons. Refrigerators for edible substances,'| 596 | D. —_ W. * —— 
0. | . . , 
476 ¥. C. Church, Brix- | Circular slide or sluice valves. | 537 5 Veit, aati 
on. ; , London. 
77 | Haddan. Barnes, Manufacture of springs. 538 sabe. Lae and 
478 | Haddan. Angell and | Disintegrating jute and fibrous | e la Vernéde. 
Cunningham stalks. (Complete specification). 539 | J._ R. C. Taunton, 
479 | Hayes. #romentin Automatic feed apparatus for steam | = eath, ue 
boilers. (Complete specification). || G. t. Aston, Bir- 
480 | Groth. Vorberg, A new apparatus for mitigating the |... oy _e 
blood, which is used at same time "glean. nare 
as braces. . 
481 E. Baker, London. Crinolettes. ] 541 Bowe Cuff and 
2 - . “tt 
482 > ‘aman Wool- | Latches and locks. || 542 | Lake. Levy. 
483 W. Edge, Birmingham.' Liquor or cruet ments, b 
484 Lake. a Grange. Finge: r-rings. ” a AM Fletcher. Old 
485 W. Rose, Halesowen. | Apparatus for tapping beer barrels, | > letcher, Oldham 
486 E. A. Cowper, West- &o. 544 G. Otway. Brixton 
minster. “S Hot-blast stoves. » Ubway, Srixton. 
487 Lake. Gillet et Fils Srating eqgeanins fet washing ma- | 545 | R. Lee, Cobham 
chines. - 
488 | Lake. —- ae Steam | Packing for engines. |} 546, £E Moron, Tunbridge | 
Spring Packing Co | * 
489 @.Skrivanoff, Paris. | Electrical batteries. 547 | J. ‘oan . as E. 
490 | Lake. Larimore, Spring motor apparatus for assist- | 548 R. F cpeeeng Pe 
ra 0. Jones, hiladel- we eee of teamoars- | 549 P. Thomas, Elberfeld. 
eb. 1 phia. 
492 R.8. and E. Collinge. | Looms. 550 &. re ~ 
Partly Collinge r eat a ~~ 
493 | C.J. Allport, London. | Preparation and manufacture or oe 
asbestos. Bre , 
404 G. L. Scott, Man- | Manufacture of lubricants. wad her “pn 
Saves, — iE. Wood-Pulp at Grel- 
405 J. Smith, Rochdale. | Machinery for sawing wood. ad be nla 
9 . 8. Bailey, Waltham ntral-fire cartridges. 
pel Abbey, Essex. jo ; ; 533 T. i ,Bavliss,3 North- 
97 ittle, Passaic, ectro-magnets and armatures for 
U.S.A, the same. and mechanism con-|| 54 | F. ‘Sprinemad, Lon- 
nec therewith, for producing ie 
electro-magnetic motors and| 5 F. ‘soringmubl, Lon- 
engines. 
498 A, Muir, Manchester. | Cuttingoval and circular holes and || 556 | E. ot Se 
rings. i} o7 
499 *. Gokee. mt Sizing and wringing of hanks. I] 557 | F. = Gatty, Accring- 
urn, and J. rt- | : 
shaw. Manchester. | = é. 'W. Wisner, London 
500 | W. B. Holbech, Hun- | Brakes. ‘Bs yng hy wm 
cote. . 
FO1 | J. Rettie, London. Steam engine governor. govich. 
502 | A. Gibb, Greenwich. | Marine boilers 560 18 wen River- 
503 H.Salsbury, London. | Suspension “lamps for bicycles,'! po ¢ on 
S. ’ 
508 Lake. J Rudolf and | Railway brake apparatus. }| 561 | P. A oo Sower- | 
on ich ler , 
505 Santen Partly | Apparatus for dressing, turning, & = z > settle, Coventry. 
; Trier. | moulding stone, &c. | 564 | Lake Kirtham +| 
503 | Lake. Czeiger, ~~ “\aemeeem pictures and 55 A Sinn: Saha 
nts. ; ’ . 
( Lake, Lane. cidcks. (Complete specification). 566 > Seeegae, Shef- 
08 F. E. Wood, Working- | Appliance for withdrawing aerated 567 gy Cefn-y- | 
ton. liquors from bottles. 568 | Abel ) x ga } 
509 G.8.Hazlehurst,Run-| Manufacture of salt cake onal 569 | 8. Simmons and J 
corn. } an mg tt and furnaces Tullidge, London 
ere. » " , 
510. G. wtntins, Kings- | Pulling boots or shoes from lasts. || 570 5 Be , . 
511 w. Means, Birming- Turntables for reversible carriages. 571 J. wi Graord ane 
9 | || 572 | J. Shaw, Huddersfield. 
512 | T. Archer, Dunston. | Steering gear. 1] Reve : ‘ 
513 | C. V. Boys, Oakham. | Electric meters. || 573 ———— 
514 | J. Brown, London. | Blast or cupola furnaces 574 | J. Pover, Liverpool 
515 | J. Breet, Camber- | 7 g by precipitation of poll (Ni ‘ , 
well. | ue | 
516 | Wirth. Widemann. Springs for mattresses. 575 | “aap 
517 Labs. Burley. Saddle for thoycles, &. | se | w “Rarford T. Per- 
518 | G. Meeze, Redhill, | Velocipedes and fittings for same. : tien ond OS. 
| G. Salamon, Chambers, Peter- 
ae and R. borough. 
S ee West || 577 | Morgan. La Société 
519 | Von Nawrocki. Mal- | Fireplaces for prevention of smoke, | a odutts 
\ ler, ' 7 








| 
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i} 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 

For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 





No. 


1882 











Name. No. Name. No. Name. 
1882 1882 
448 Lake (Ameri-| 478 | Haddan 479 | Hayes (Fro- 
can Screw (Angell and |  mentin), 
Co.) | Cunning- 507 | Lake (Lane). 
| ham). 


coating || 





NOTICES TO PROCEED, 


1,—Time for entering Opposition expires Friday, 
February 24, 1882. 





No. 


1881 
4183 





|| 4207 


| 4214 
Purifying gases and condensing || 4225 








| 4230 


4231 
4232 
4237 
| 


| 4238 
| 4250 








| Name. No. Name. 
1881 
Stone, 4288 | Simon and 
Barlow (De Werten- 
Meriténs). bruch, 
Newton 4290 | Lake 
(Roussen). | _ (Benedict). 
Trippett and | 4315 | Lloyd. 
Hallam, 4317 | Warwick. 
Haddan 4345 | Rigg. 
(Galmiche- | 4361 7 
Narjoz). 4390 
Haddan ieontten). 
(Aling-spor)4 4404 | Holley, 
Haddan 4405 | Clark 
(Etcheverry). (Changy). 
addan 4424 | Gilbert and 
(Le Mee). Sinclair, 
Colwell. 4514 | Dearden 
A.exander 4795 | Von Naw- 
(Haug, Le- rocki 
Seldt, and (Arnold). 
Lentsch). 4796 | Jennings and 
Walters and Jennings. 
George. 

















1881 
4947 


5105 
5491 








oe 


| Buriey and 


No. 


} 


Name. 


Wirth 
(Classen). 

Rose. 

Reddie 
(Decker), 


Morgan. 


| Auchinvole. 


| 


| 


| Spence and 


Spence. 
ly oltmer 
(Lahrmann). 
Lightoller & 
Longshaw,. 


Lake 
(Ressel), 
Lake 
(Duvelius, 
Goss, Higgs, 
Merrell, 


Peck, and 
Walter. 
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No. Name. No, Name. No. Name. 
1882 1882 1882 
20 «~Day. 36 Lake (Rotary 335 | Lake 
26 | Baxter. Shuttle Sew- (Mackenzie 
| ing Machine and Mac- 
Co.) laren, 
8 Lake 479 Hayes 
(Williams) ( Promentin), 
I1,— Time for entering Opposition expires Tuesday, 
February 28, 1882. 
No. Name. No. Name. No. Name. 
\———___— —— —- : 
1881 1881 1881 
4122 | Groth (Prau-] 4360 | Mackay. 5520 | Bled, 
negger). 4418 | Mackenzie. Richoux, & 
4123 | Groth (Prau-] 4435 | Chenhall. Warnant 
negger). 4449 Stanfield 5565 Potter and 
i252 Hopkins andj 4484 | De Blaquiere Rice. 
Hatton 4627 | Bidder and 5582 | Grafton. 
4253 | McMillan, Rowley. 1882 
4255 | Watt 4737 | Avery. 10 | Brewer 
$269 | Cutlan 4847 | Little. (Martin) 
4275 | Rastrick 4854 | Rogers. 45 | Newton 
4282 | Collier. 5190 | Harper. (Mechwart). 
4294 | Schaeffer. 5198 Biggs and 62 | Boulton. 
4500 | Des Voeax Beaumont, 84 Lake (Ball). 
| (Marz). 5263 Abel (Schmail-{ 109 Weldon 
4305 | Haddan an). (Schaffner 
| (Somzée) 5409 Edmondson & Helbig). 
4306 | Eyre, & Edmond-j] 133 | Johnson 
4321 | Jones son, ( Henderson) 
4326 | Margerison 5504 Bled, 134 | Johnson 
4331 | Beck Richoux, & (Huet) 
(Starcke). Warnant. 448 | Lake 
$551 Simon (American 
(Koaler). Screw Co.) 
PATENTS SEALED, 
I1.—Sealed February 3, 1882. 
: j 
Name. No. Name. No. | Name. 
| ' ——— 
1881 | 1881 
Cochrane. 3542 | Thompson 3675 | Sander. 
Esplaviz. | (Gottlied). | 3693 | Ahrbecker & 
Duncan, 3575 | Abel Hamkens 
Meihé (Delabove). | 4042 | Clark 
(Frobeen). 3606 | Abel 4101 | Liebhaber. 
3418 Dillon. (La Société | 4335 Kinipple. 
3430 | Stierlin Nouvelle de} 4707 | Miles. 
(Schlapfer Construc- 4871 | Poulett 
and Sonde- tions. 4918 | Standfield 
regger) 3609 | Furley. and Clark, 
3457  Dunscombe. | 3646 Haddan 5022 | Hesketh 
3468 Curtis. (Drouin) 5100 | Patten 
3436 Lake 3655 | Dunston and f 5231 sell 
( Boethius), Pfannkuchej 5269 | Walker. 
33 Johnson. 3658 | Lake 
(Denizot) 
{1.—Sealed February 7, 1882 
No Name. No. Name. No Name. 
1881 1881 1881 
2749 | Higginson. 3536 Sterne, Clerk.j 4121 Heath. 
3432 | Foster and and Handy-] 4229 Haddan 
Williams. side, (Fischer & 
3447 | Macvitie andj] 3540 Thompson. Von Langen) 
Low 3572 Richards & 4456 Black and 
3460 | Evans. } Tilghman Larkin. 
3462 | Stewart. Robinson 4732 | Kershaw 
3454 | Sawiceski. Smith. 4810 | Masche 
$465 | Thresher Lake 4948 | André 
(Bligh). (Burnham 4} 5021 | Mills (Gidéds). 
3480 | Heaton. Burnham), | 5084 | Pattison. 
3485 | Pulver- 3682 | Healey 5208 | Mardon. 
macher, (Hunt). 5216 | Liardet and 
3502 | Pendred. 3723 | Caldwell, Donni- 
3503 | Seed (Seed) 3773 | Lake thorne 
510 | Hamfrey (Haslett). 5254 | Robson. 
a1 Hislop, 5256 | Davis. 
FINAL SPECIFICATIONS FILED. 
January 28, 1882. Nos. 3297, 3298, 3299, 3301, 3303, 3309, 3310 


, 3375, 3453, 4556, all of 









” 30, , 3328, 3333, 3360, 
}4, 3436, 3481, all of 

the year 1881. 
31. w» 2595, 3329, 3341, 3377, all of the year 


February 1, __,, 


3390, 3392, 3406, 3408, : 
the year 1881, 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 














No, Name. No Name. No. Name. 
187! 1879 1879 
433 | Burridge, 414 | Edwards. 469 | Heckmann. 
Thorpe, & 443 | Holden 530 | Johnson 
Oakley. 444 | Atkins (Heim). 
437 | Denham. 498 | Abel ( West- 590 ~=Rendel. 
i68 | Lloyd Wise inghouse) 453 | Clark 
(Payne). 446 Johnson (Cowing) 
4178 Bickford- (Wileor 673 | Smith (Sain‘- 
Smith and 447 | Casthelaz Yves 
Smith. (Casthélaz 820 Clark (Roy) 
567 | Phipson and 457 | Hallas, 
Abel. Flower, and 
Pearson, 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 
























































No. Name, No. Name. No. | Name. 
| —_— -— 
1875 1875 875 | 
384 Edison. 412 | Haddan and 702 | Brunton. 
483 Devenport. Smith. | 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 50!, 
No. Name. No. Name, No. Name. 
1879 187 | 1879 
258 Barry, 299 | Haddan 326 | Seddon and 
259 Grieve. | (Molera and Collier 
266 ©Baker. Cebrian) 327 Haddan 
267 | Robertson. 300 | Abel ( Wasson and 
268 Harvie (Barbieur Harris). 
270 ~=Bussey, } and Rosier) 329 | Whitelow 
271 ~=Lewis. 301 | Walmsley & (Esser). 
274 Newton | ‘Thompson. 337 | ~ Fender 
(Baker). Mills 40 Wildes. 
275 | Newton (Morris). 341 Barron. 
(Nicolai) 304 | Young. 342 | Waycott 
277 | Cohné 309 | Pieper Yates and 
282 Walton, (Arauss) Jagger. 
“85 Fairburn. 310 | Lewis ( Wip- 345 Scoffern. 
286 =©Bedford, permann) 346 = Davey 
287 ~Perry and 311 | Abel (Pfaff ). 347 | Fulda. 
Eli. 318 | Eckford and 348 Pearson. 
Robinson, Williams 351 | Clark (Pool, 
Salvy 320 | Holland, Smith, and 
Tabor. 321 | Fourness and Foster) 
Pieper Fourness, 353 | Hill 
(Rietschel & 324 | Foord. 354 Watt 
Henneberg) 357 | Olivey 











Li.—Through Non-Payment of the Seventh Year's Siamp 
Duty of 100i. 

















No. Name. No. Name, No. Name. 
1875 1875 1875 
256 Clark 288 Clark (Rogé, 305 Speyer 
(Eyquem). Poret, 316 ~Hilderbrandt, 
264 Allibon, Baffoy, and (Niemann & 
Manbré, Dupré). Geiger). 
& Beldam, 291 Espir 319 | Reynolds 
65 | Mills and (Bricquir) Taylor. 
Haley. 293 Fewster Davey 
285 . Haggas. Deacon. 








NOTICES OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
| AND MEMORANDUM OF ALTERATION. 

C. and H. Martin, London. No. 1632 of 1872. R. B. Stewart, 
Glasgow, E. Caird, Finnart, W. Forsyth, Glasgow, J, R. Miller, 
ow, and J, Miller, Rothesay, the assignees, have applied leave 

a disclaimer, &c. Last day for entering opposition is Feb- 
ruary 23, 1882 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING FEBRUARY 4, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 
Where Inventions are communicated from abroad, the Names &c., of the 

Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
ane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mz. H. READER LACK. 

910. Metallic Pens: M. Turnor, Birmingham. 
(6d. 6 Figs.}—Consists in making an enlargement at the point of 
the pen, to prevent liability to scratching or spurting, (March 3, 
1881). 

2474. Boilers: A. J. T. and R Anderton, Ac- 
crington, Lancashire. (2d.)—The flues of the boilers 
instead of being corrugated are made of a series of short tubes, 
each of which is of greater diameter midway in its length than its 
ends; the short tubes are attached together by flanges. (Void, 
patentee having neglected to file final specification. June7, 1881) 


2497. Provision Cases or Boxes, &c.: W. Rolla- 
son,London. (6d. 6 Figs.|—Refers to tin boxes or cases. A 
groove is formed around the lid in which is placed a wire, a free 
end of which is made to project, the lid is soldered downin the 
ordinary manner. When required to open the box the projecting 
end is taken hold of by a forked key and pulled forcibly, by which 
means the wire cuts away the upper edge of the box, and thereby 
severs the connexion with the lid. (June 8, 1881) 


2669. Gas Retorts, &c.: G. Anderson, West- 
minster. (8¢@ 14 Figs.}—Two or more gas retorts, side by 




















side, are constructed from fireclay blocks, The gas is led into 
the hydraulic main by a double junction (Fig. 2), whereby it can 
pass direct or be obliged to bubble through the water accordingly 
as the valve to the direct passage is open or closed. Additional 
pipes are provided to receive the gas from the main, and keep it at 
a moderately high temperature for some time before passing to 
the condenser. The dumb plate of the furnace, next to the door, is 
hollow for the circulation of water. The pipes from the retorts to 
the main have a fall all the way to lead the tar back, There are 
air passages in the brickwork of the furnace to insure the oxida- 
tion of the fuel. Fig. 1 is a part sectional elevation of a bank of 
retorts. (June 18, 1881). 


2680. Monocycles: L. H. Pearce, Hammersmith, 
Middlesex. [6¢. 7 Figs.) Is adapted for two riders who sit 
one on each side of a single road wheel. The wheel turns loosely 
on a spindle to each end of which is fitted the necessary supports 
for the saddle and treadles. Motion is transmitted by chains and 
wheels. (June 18, 1881). 


2723. Raising and Lowering Screw Propellers 
ofShips: G. Leslie, Fairfield, N.B. [(d. 9% Figs.}—The 
propeller is carried in a frame, which is capable of sliding in a 
recess in the stern-post, When the propeller is lowered to its 
working position it engages with a clatch on the end of the shaft 
and when raised it becomes disconnected from the clutch, (June 21, 
1881). 

2736. Machinery for Combing Wool, &c. : J. and 
W. Baldwin, R. Haddon, and J. C. Dyson, all of 
Halifax, Yorkshire. {id 4 Figs }—Has reference to the 
method of operating the dabbing brushes; the improvements con- 
sist in fixing the disc carrying the crank lower down than hereto- 
fore, The employment of friction wheels or discs for operating 
the brush is claimed as the novelty of the invention. (June 22, 1881.) 


2748. Feeding Wool to Scribbling and Carding 
Machinery, &c.: W. Cliffe and T. E. Ainley, Gol. 
car, Yorks. |6d¢. 6 Figs.j}—Relates to Evans and King’s 
feeding apparatus, and consists in a new arrangement of parts. 
The weighing trough C' is attached to one end of the lever a, and 
carries a pinion capable of gearing with a rack having a backward 
and forward movement for upsetting the contents of the tray on 
to the travellingapron. To insure the pinion getting properly into 
gear with the rack a faceplate with pegs in its rim is brought into 
contact with the weigh lever and forces the pinion down. In its 








\ 





descent the scale beam strikes the end of a hinged lever, one end 
of which enters a notch in a sliding rod G, to which is connected 
apparatus for throwing the wheels G' G2, which drive the swift, out 
of gear. The empty scale pan is replaced by levers actuated by 
the peg wheel, The hopper is rectangular in its lower portion and 
has a movable bottom suspended by cords or wires. The wires 
pass over wheels and are wound upon a scroll which imparts a 
variable upward motion to the hopper floor as it becomes empty 
(June 23,1881). 

2754. Reservoir Pens, &c.: W. R. Lake, London. 
(Ff. X. Pornanski, Paris). (6d. 4 Figsj}—Comprises a holder in 
which a supply of ink is held, and a separate ink receptacle for 
supplying the holder. (June 23, 1881). 


2769. Sliding Tool Holder and Guide: W. R. 
Lake, London. (£. Derraur-lbled and G. N. Schenberg, Paris) 
{6d 9 Figs.}—The tool holder and guide is applicable to steam 
hammer and such like purposes, and the invention essentially con 
sists in the arrangement of the parts which allow for elastic com- 
pensation and adjustment. (June 24, 1881). 


2771. gm! for Screw Cutting, Tapping. 
Turning, and gs Screw Bolts, Nuts, &c.: A 
M. Clark, London. (Saville and Monlebout, Paris). (2s. 2d. 
33 Figs.]—The features of novelty of this invention comprise a 
hollow shaft and chuck for receiving the work to be screwed, 
tools for shaping and polishing the sides of nuts, the arrangement 
of driving mechanism, an expanding die box, cutters and holders, 
ind expanding hand stock for screw cutting, an adjustable 
cylinder stock for lathes, and an arrangement of universal chuck 
(June 24, 1881). 

2778. Steam Generators: W. Cooke and D. Myl- 


chreest, Liverpool. (6. 4 Figs.]—The three furnaces b, }', /* 
deliver the gases to the flame chamber c, from whence they proceed 


——— 



























by a return flue d to the boxe, The tubes g connect the box e to 


the uptake, (June 25, 1881). 

2787. Apparatus for Bere, 
or Cooling Substances: J.C.Mewburn, London. 
(Ff. Stroehmer and W. H. Eales, Dresden). (6d. 5 Figs.j—The 
material travels downwards from one to another of a series of 
floors within a cylinder, and falls alternately at the periphery and 
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centre of each floor. The heating medium circulates through 
jpes arranged between the floors, and heats the ascending air 
admitted from below. (June 25, 1881). 

2793. Venetian Blinds: J. L. Seymour, New 
Cross, Kent. [(¢. 6 Figs.|—Consists of metal fixings for the 
ladder tapes which pass through slits in the fixing, and are 
secured in position, the object being to dispense with the usual 
method of nailing the ladder tapes to the top bar and bottom rail. 
(June 25, 1881). 


2814. Machine for Manufacturing Envelopes 
for Bottles: W. H. Beck, London. (P. Marbeu/, Cognac, 
and C. Wilhelm, Argental, France. (6d. 5 Figs,.)—The straw for 
forming the envelopes is fed to the machine by an endless band, and 
by means of claws is brought forward in the requisite quantities, 
to be folded in portions corresponding to the length of the stitches 
of sewing. The sewing is accomplished by a needle hook, &c., 
which forms the ordinary chain stitch. (June 27, 1881). 


2815. Preparing or Coating Bags, &c: A. M. 
Clark, London. (/. 7. Tichenor, Auburn, U.S.A.) [4d. 2 Figs.) 
The bags, which are applicable for containing lime, cement, &c., 
are rendered impervious to moisture by coating them with a mix- 
ture of clay and tar. (June 27, 1881). 


2818. Apparatus for Preventing Escape of 
Sparks and Soot from Chimneys: W. R. Lake. 
London. (4A. Petzold, Berlin.) (6d. 9 Figs)J—A cylindrical 
hood has at its top aslanting covering plate, and within it a sheet 
metal cylinder into which enters a spiral apparatus for directing 
the particles of soot or sparks to the inner periphery of the hood, 
and out of the path taken by the escaping gases. (June 27, 1881). 


2831. Lamps: H. J. Haddan, London. (Z. 8 Piper, 
Toronto, Canada.) (6d. 5 Figs.}—Consists essentially of an arrange 
ment of air passages and deflectors to protect the apertures 


through which the air is admitted into the lamp; and of a sheet 
metal ring rolled to form a screw for retaining the glass. The 
lamp so constructed enables the ordinary chimney to be dispensed 
with, and is not effected by sudden gusts of air, (June 28, 1881), 


2839. Screw Bolts, &c.: W. R. Lake, London. 
(C. H. Denison and E, F. Mead, New York, U.S.A.) [6d. 6 Figs.J]— 
The bolt has a screw thread and cam-shaped or eccentric shank 
formed to correspond with the bore of an eccentric jam nut 
When the ordinary nut is screwed in position the jam nut is placed 
upon the eccentric shank, and prevents the nut from turning. 
(June 28, 1881) ; 


2847. Apparatus for Collecting Fares in Tram- 
cars, &c.: W. R. Lake, London. ‘/. /. Greenough, 
Syracuse, U.S.A.) [6d. 4 Figs. )—A box or trough with a narrow 
opening along its whole length is fixed above the windows of the 
tramcar. The bottom of the trough consists of a travelling belt 
— by rollers driven from the axle. When the passenger 
places the amount of the fare through the opening, the travelling 
(June 29, 1881). 


2853. Apparatus for Starting and Stopping 
Tramcars: A. Piffard, Hemel Hempstead, and C. 
Gimingham, London. [6d. 2 Figs.|—When it is desired 
to stop the cara friction wheel is pat in gear with one of the 
running wheels, and operates a shaft which winds up a cord 
attached at the other end to a spring. This cord takes two 
or three turns around a pulley on a shaft, upon which is a second 
friction wheel, which can be put in gear with the other side of the 
running wheel. When the car is again to be started the first 
wheel is moved out of and the second into gear with the run- 


belt conveys it to a locked box or receptacle. 


ning wheel, and the spring aids the effort of the horses, (June 
29, 1881). 
2861. Steam Boilers or Generators: F. H. F. 


Engel, Hamburg. (4. W. Schultze and G. Meyer, Hamburg). 
[6d. 2 Figs..—Twoor more boilers are connected together. Fuel 
is burnt under one, and the steam generated in it is made to 
circulate round the other boilers to vaporise the water in them. 
(June 30, 1881) 


2864. Apparatus for Sharpening or Filing the 
Teeth of Saws: F. Myers, New York [6d. 9 Figs = 
The saw, if it be a circular one, is mounted upon a stud, and stands 
in a vertical plane. The file is provided at one end with a handle 
for the operator to direct it by, and at the other end is jointed to 
a clamp on the end of a reciprocating bar driven by a crank and 
connecting-rod. Theclamp has appliances by which the angle of 
— can be adjusted to the form of tooth required. (June 30, 

). 


2881.* Apparatus for Crushing and Drying or 
Heating Stone, &c.: A. H. Elliot, New York, U.S.A. 
(2d.}—The materials are passed through a stone crusher and crush- 
ing rolls, and are conveyed to a sieve which returns the larger 
lumps to be again heated. The smaller particles are packed 
between metal slats and dried by gases from a furnace, after which 
they are mixed with bitumen to form paving blocks. (July 2, 1881) 


2883.* Decorating Tiles, &c.: H. P. Dunnill, 
Ironbridge. (24.)—Designs in chalk are transferred from 
lithographic stone to the tiles by paper. (July 2, 1881). 

2884.* Ships’ Davits, &c.: L, C. Neibour, Kings- 
ton, Surrey. (2¢.)—The apparatus is such that the boat can 
be lowered rapidly on an even keel, and becomes detached as soon 
as it touches the water, (July 2, 1881). 


2887* Apparatus for the Silk Dressing Reels 
of Flour Dressing Machines: J. Thornton, Work- 
sop, (2d)—Consists in the application of a brush or other soft 
— for the purpose of cleaning the silk surface. (July 2, 

881) 


2888.* Apparatus for Raising Beer, &c.: J.K. J. 
Foster, Bolton. (24)]—The liquor is forced up by the pres- 
sure of air and carbonic acid from receivers. (July 2, 1881). 


2891." Apparatus for Effecting the Separation 
ot Solid Bodies from each other, &c.: H. J. Smith, 
Glasgow. (4¢4.)—This is a centrifugal apparatus, but in the 
absence of drawings it cannot well be understood, (July 2, 1881), 


2893.* Railway Carriages: F.C. Kinnear, London. 
(2d j—Glazed apertures are made between the carriages as a pro- 
tection against assaults. (July 2, 1881). 


2894* Clasp Knives and Razors: C. Carter, 
London. [2d.)—The blade is secured either open or shut by a 
sliding bolt. (July 2, 1881). 

2895." Tricycles, &c.: G. Lowry, Salford. [2<.] 
—Relates to the supports of the wheels, to the spokes, and to the 
counter, (July 2, 1881). 

2896. Wheels for Vehicles: W. H. Carmont, 
Manchester. [6d. 10 Figs.}—The tyre is made with doubie 
flanges that embrace each side of the felloes. A ring of india- 
rubber may surround the tyre. (July 2, 1881). 


2899.* Apparatus for Facilitating the Discharge 
of Liquids without Disturbing the Sediment, &c. : 
C. H. von Uliner, London, (2d.]—A tube projects upwards 
through the bottom of the yessel, and is covered by a bell. When 
the bell is raised the liquid rises between it and the tube, and is 
drawn down by a syphon-like action. (July 2, 1881). 











2901. Card-Setting Machines: J. Haley and J. 
Pinder, Cleckheaton, Yorkshire. (8d. 16 Figs).—Is 
for tically stopping the machine when from any cause the 
supply of wire is not maintained, and comprises a disc upon one 
end of a length of wire, the other end of which is in communica- 
tion with a detector or stop-piece. As the card wire passes inter- 
mittently into the machine its leading end presses against the face 
of the disc, andimparts motion to the stop-piece, and pushes it 
out of’ the way of a sliding stop-bar, Should the supply of wire 
fail, the stop-piece will not be moved, and the sliding bar forcing 
itagainst a crank connected with the ordinary stop-rod causes the 
machine to be thrown outof gear. (July 2, 1881). 


2904.’ Furniture Polish, &c.: W. Moore, Lyminge, 
Kent. [2d }--One part linseed oil and one part methylated spirit. 
(July 4, 1881). 

2908.* Apparatus for Growing Watercress: G. 
Cc. Pimbury, Cheltenham, Gloucestershire. [: 
Two tanks one above the other are fitted with a pump and pipe 
connexions, by which a constant flow of water can be maintained. 
(July 4, 1881). 

2912. Vertical Steam Boilers: G. Kingdon, 
Kingswear. ([4¢. 2 Figs.|—The invention lies in making the 
boiler large in diameter in proportien to its height, and in making 
the steam chamber to overhang the lower part. (July 4, 1881). 


2914. Compound Resembling Wood: C. D. 
Abel, London. (32. Harrass, Bohlen,Germany). (4d.]—Consists 
mainly in the admixture of cellulose or paper material reduced to 
pulp, including vegetable materia), such as cotton, grass, or wood, 
with starch, flour, and sawdust. The material when in a plastic 
condition is pressed into moulds of required shape. (July 4, 1881), 

2916.* Fastenings for Gloves, Boots, and Shoes, 
&c.: C.D. Abel, London. (//. M. Peyser, Boston, U.S.A.) 
(2d.]—Is for an arrangement of hooks or loops around which the 
lace is entwined. (July 4, 1881), 


2918.* Holders for Displaying Collars, &c.: E. 
Barton, Tottenham, Middlesex. ([2d.)—The collar or 
cuff is placed on a ring or circular frame which is carried by a 
bracket or stand, (July 4, 1881). 

2921. Roads and Pavements: H. J. Haddan, Lon- 
don. (J. Salvat, Morceux, France). (2d.)—Tar, sand, and pebbles 
are mixed in certain proportions and laid upon a surface of con- 
crete, or moulded into blocks. (July 4, 1881). 


2930. Electric Lamps: E. P. Ward, Fulham. 
[{2d.]— Relates to the use of a glass coating or envelope for protect- 
ing iron or steel wire conductors in incandescent lamps against 
chemical! action during their manufacture. When such wires are 
used in place of the ordinary platinum wires. each is first enclosed 
in an envelope of glass, and the two envelopes thus formed are 
then connected together by fusion at a suitable distance from one 
end, and are afterwards fused to the stem of the lamp bulb. 
(July 5, 1881). 

2933. Valve Gear for Motive Power Engines: 
W. Hargreaves and W. Inglis, Bolton. [8¢. 11 /igs.) 
—The gear is arranged to operate to a certain extent like what is 
known as Corliss valve gear, and it is designed to act on 
Corliss gear. It is, however, partly applicable to other gear. 
A horizontal valve motion shaft 12. driven by means of bevel 
wheels from the crankshaft. is carried at the side of the 
cylinder 13, at the level of and parallel to the cylinder's axis, and 
has cams 14 fixed upon it for opening the admission valves. The 
admission valves are placed across the top of the cylinder, their 
spindles 16 extending to bearings in the standard 15. Each spindle 
is acted on by a vertical rod 18, and has fixed to it a lever 19 with 
a pin and a square block 20 that has a slight transverse movement 
in a groove across an enlargement on the vertical rod 18. Below 
the slot each rod bas a boss 21 with a steel engaging edge 22, and 
a corresyonding edge 23 is fixed upon a lever piece 24, jointed to 
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casting 25, formed with a sleeve to slide on the rod 18. This cast- 
ing has also a horizontal arm 27 on the under side of which the 
cam 14 acts, As the cam rotates it lifts the sleeve piece, and the 
lever 24 thereon being then in a suitable position 23 engages with 
22, and lifting the rod opens the valve. The cam 14 is shaped to 
keep open the valve the maximum period, and when the steam is 
to be cut off earlier a trigger 28 acts on the lever piece 24, so as to 
move 23 from under 22, whereupon the rod drops. The trigger 28 
is connected to a lever piece 32,33 0n a shaft 34 (Fig. 3), This 
piece receives a rocking motion from an eccentric on the valve 
shaft, and thereby causes the trigger to effect the release. The 
parts of the shaft 34, on which 32, 33 are carried, are formed 
eccentrically relatively to the journals, and consequently a small 
angular adjustment of the shaft in its bearings alters the action of 
the triggers. The cut-off may either be regulated by hand or by 
a governor. The exhaust valve spindles 46 are also worked from 
theshaft 12. (July 5, 1881). 


2934.* Combined Rotary Knife and Fork 
Cleaner: W. Scott, Hampstead, Middlesex. (2¢.)— 
‘Two discs have segmental pieces of leather secured to their outer 
faces. The inner surfaces have india-rubber rings, which form 
cushions between the discs and the leather. The knife to be 
cleaned is placed between the discs, one of which is attached toa 
rotary spindle, the other being revolved by frictional contact only. 
(July 5, 1881). 

2936.* Tricycles, &c.: R. Jones, Liverpool. (2d. 
—Three large wheels are each provided with a saddle and cranks, 





and are so connected and arranged that three or more persons Can 
ride at the same time. (July 5, 1881). 


2937.* Fastenings for Albums, &c.: A. J. Boult, 
London. (J. C. Koch, Berlin). (2d.)—The fastening is made to 
slide on one cover, 80 that it can be adjusted to suit the increasing 
game of the book as it becomes filled with pictures, (July 4. 

). 


2940* Churns: C. Slater, Barnoldswick, York- 
shire. (J, W. Plewes, Lynedock, Norfolk, Canada). (2d.]—The body 
is mounted in an upright swioging support, to which is imparted 
a combined rocking and swinging motion by means of a crank 
(Jaly 5, 1881), 


2945.* Applying Pictures or Decorations to 
Door Panels, &c.: F. D. Harding. Hampstead, 
Middlesex. [2d.)—The pictures are mounted on sheets ot 
zine which fit into undercut or rabetted parts of the mouldings of 
the door panels. (July 5, 1881). 


2946, Caloric or Hot-Air Engines, and Carriages 
for same: L. Wolfe, Magdeburg, Prussia. (4¢.]— 
Applies to a read vehicle. The goods or passengers are contained 
in a rear division of the carriage, and a caloric engine in the front 
division, The motion of the engine is transmitted by two sets of 
chains and wheels, one set being put in action when high speed 
is ——- and the other set when slow speed is wanted. (July 5, 
1881). 

2948.* Producing Multiple Copies of Writing, 
Drawings, &c.: W. R. Lake, London. (//. Schmitt, 
Prague, Austria), (2d.)—Relates (1) to the composition of the 
gelatine material. (2) To the use of a salt of uranium for the 
composition of a printing ink. (3) The means of removing 
the writings or drawings from the gelatine bed. (July 5, 1881). 


2950. Car Axle Lubricators: H. J. Haddan, 
London. (C. G. Till and H.R, Randall, Brooklyn, New York, U.S.A.). 
(24.j}—Is composed of a spiral spring which rests on the bottom of 
the axle-box ; a flexible jacket; a wiper roller; a flexible sheet 
metal frame fastened to the spring, and having ears to form the 
bearing for the axle of the wiper-roller. (July 6, 1881). 


2951.* Trousers: A. W. Adams, Southampton. 
[2d.]—The seat is covered over by a flap, which can be opened wheu 
required. (July 6, 1881), 


2952. Preparing Textile Materials with 
Chemical Solutions of Silk, Wool, or Feather 
Down, or Mixtures thereof: L. A. Groth, Lon- 
don. (H. R. P. Hosemann, Berlin). [4d¢.)—Consists essentially 
in dissolving silk, wool, &c., by means of hydroxyde of alkali, 
and then precipitating on yarns or fabrics, (July 6, 1881). 


2956.* Self-Adjusting Surveying Instruments: 
E. A. Brydges, Berlin. (WW. Hamburger, Copenhagen). (2d.)— 
Refers to the means of adjusting the tripod of the instrument, but 
as no drawings are filed with this provisional specification, the 
operation of the invention cannot be Clearly explained. (July 6, 
1881). 


2959. Manufacture of Steel: J. C. Ramsden, 
Filey, Yorkshire. (2d.)—Carbonate of potash and powdered 
vegetable charcoal in about equal proportions are mixed and 
placed in a crucible with the iron to be converted into steel, and 
subjected to the action of heat in a furnace for a given time, 
according to the thickness or bulk of the metal under operation. 
(July 6, 1881). 

2960.* Markers for Lawn_ Tennis, Billiards, 
&c.: W.H Douglas and E. J. Collis, Stourbridge, 
Worcestershire. (2d.J)—Two slides kept apart by a spiral 
spring operate a ratchet wheel and dial hand either backward or 
forward according to which slide is pushed, (July 6, 1881). 


2964. Apparatus for Burnishing the Sole Edges 
of Boots and Shoes: P.M.Justice, London. (W. /. 
Hutchinson, Lynn, Mass.,U.S.A.) [6d. 5 Figs,)—The main feature 
of this invention consists in reciprocating the block which carries 
the burnishing tool by means of a rod operated by a crank mounted 
in a swinging frame. The object is principally to simplify the 
construction of the head, and to avoid the jarring motion to the 
hand of the operator, consequent upon having the driving wheel in 
the head itself. (July 6, 1881). 


2965.* Manufacture of Weavers’ Heddles: W. 
R. Lake,London. (L. Borgognon, Basle, Switreriand,) [2d.)— 
Relates to heddles used for silk ribbon weaving. According 
to this invention the heddles are plaited by means of discs with an 
uneven number of incisions combined with spindles, shafts, and 
gearing, so arranged that additional yarn is given to plaiter whilst 
forming the eye or mail of the heddle for the purpose of increasing 
the strength of that part. (July 6, 1881). 


2966. Grain-Binding Machines: G. E. Vaughan, 
London. (4. A. Keller, Brockport, New York, US.A,). (0d. 
30 Figs.)}—This invention, for which twenty-two claims for novelty 
are made, consists essentially in (1) the mechanism for packing 
the cut crop into bundles or sheaves, (2) The compressor. 
(3) The mechanism for operating the compressor, and antomati- 
cally starting the binding mechanism, and for locking and unlock- 
ing the compressor. (4) The knotting mechanism for uniting the 
binding string, and the grippers for holdiog, and cutters for cutting 


it. (July 7, 1881). 
2967.* Gas Engines: E. S. Wastfield, Bath, 
Somersetshire. (2d.)—A cavity is formed in or beside 


the cylinder, which acts in a somewhat similar manner to 
that of the air vessel of a pump. The air which it contains is 
compressed by the effect of the explosion in the cylinder, by which 
means the violence of the explosion is mitigated, and the power 


stored up for more gradual development, (July 7, 1881). 


2971. Eye-Glasses: G. F. Redfern, London. (/. 
Terstegen, New Jersey, U.S.A.) [4d.J]—Refers to the means of 
adjusting the nose rests so as to suit any nose; to improvements 
in the bow spring; and to the method of altering the inclination 
of the glasses. (July 7, 1881). 


2973.* Apparatus for Indicating Direction and 
Amount of Motion in Engine Shafts, &c.: W. C. 
Pagan and J. Hore, Liverpool. (2d]—Applicable to 
steamships. The engine shaft is connected by a cord or other 
means to a dial plate placed on the bridge, so that the captain may 
see by the speed and direction of the revolving hand whether his 
order to the engineer has been obeyed. (July 7, 1831). 


2975. Manufacture of Bricks, Tiles, &c.: E. 
Johnson, St. Helens, Lancashire. § [2d.}—Consists (1) 
in making tiles, copings, &c., from a mixture of comminuted 
copper slag and mine or surface clay, and (2) in the manufacture 
of bricks, tiles, copings, &c., coating the clay block before burning 
with pulverised copper slag, so as to alter or deepen the outside 
colour of the brick on being burnt. (July 7, 1881). 

2978.* ChimneyCaps: H. J. Haddan, London, (4. 
Pichereau, Cailly, France), |2d.)}—The cap is made in four angle 
pieces joined together. When a larger cap is required the same 
four pieces act as the corners, and supplementary pieces are intro- 
duced. (July 7, 1881). 

2980.* Weaving Apparatus: W. S. Mackie, Man- 
chester. (2d.]—At definite distances strong threads are woven 
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in with the weft, aud in some cases with the warp also. By draw- 
ing up these strong threads, a gathered, drawn, or honeycombed 
woven fabric is produced. (July 7, 1881). 


2983.* Feepetine Vessels by Wave and Tidal 
Power, &c.: R. J. Meek, Southend, Essex. [2d.)— 
Air-tight buoyant chambers by their rising and falling motion on 
the minor waves at the side of the vessel operate pumps, which 
force water into an accumulator. As the volume of water increases 
in the accumulator the air is compressed and the pressure utilised 
for working the engine. (July 7, 1881). 

2984.* Feed Pumps: H. F. Phillips, Hammer- 
smith, Middlesex. [2d )—Chiefly applicable for the engines 
of torpedo boats. The invention consists in the arrangement by 
which no suction valve is used, the piston being drawn back 
beyond the supply inlet to allow for the inflow of water to the 
*ylinder, the return stroke forcing the water past the delivery 
valve and at the same time closing the inlet. (July 7, 1881). 


2985.*. Apparatus for Working Celluloids or 
other Material for Fixing Artificial Teens T. B. 
Gibson, Hebden Bridge, Yorkshire. [?v.) }—The cellu- 
loid substance, when reduced to a plastic state, is fore ed through a 

ube into the flask, which, being closed, prevents contact of steam 


with the substance. (July 7, 1881). 
2987.* Preparation of Malt: J. H. Johnson, 
London. (C. Golay, Paris). (24)—The grain is placed in 


revolving cylinders, into which is introduced cool moist air. When 
germinated to a sufficient extent it is withered by exposure to dry 
ventilation, and subsequently dried by hot air. (July 7, 1881). 


2993. Sresehbenting Gas. Arms: 5.B. Allport, 
Birmingham. ([8/. 23 Figs.j}—Relates to Lefaucheux guns, 
and consists in an arrangement of parts whereby the turning of 
the cylindrical head of the lever of the loc king mechanism for 
unlocking the barrels effects the cocking of the gun. Also in 
safety mechanism whereby pressure on one trigger effects the 
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(July 7, 1881). 

3002.* Apparatus for Purifying Smoke: J. 
Griffiths, Woebley, Herefordshire. [2d] —The smoke 
is passed between a series of plates, upon the surface of which 
water is kept owing. (July 8, 1881). 


3005.* Manufacture of Chlorate of Soda: J. W 
Bottomley, Widness, and R. F. S. Molesworth, 
Rochdale. (2¢.j—Tartaric acidand carbonate of soda are mixed 
in water so as to form a solution of bitartrate of soda. Chlorate 
»f potash dissolved in hot water is then gdded and a precipitate of 
bitartrate of potash formed. The filtrate or supernatant is a solu- 
tion of chk rate ¢ of soda. The mixture is filtered and the alkaline 
filtrate ‘boiled down to the crystallising point, (July 8, 1881). 

3012. Production of Compounds for Castings, 
&c.: J. J. Sachs, Sunbury, Middlesex. [4¢).—Suly ur 
and slate dust are the principal materials used in pro oducing the 
-ompound. (July 8, 13381) 


3013. Spring Motors: J. H. Johnson, Mod oT Pipe | 


reloading. 





B. Powell ar tt. Lage oes Philadelphia 7 Figs.) | 
Is for a com! of barrels containi Rann and a series | 
»f arbors or shaft % 80 ervenged in &@ permanent frames that lateral 


steadiness is produced and undue friction avoided. (July 8, 1881) ° 


3015.* Electric Lighting Apparatus: W. R. Lake, 
London. (/. J. C. W. Greb, Frankfort-on-the-Main). [4d.}—This 
provisional specification gives a long description of an arc lamp 
but does not contain any drawings. The lamp is intended to be 
used with several others in series, and includes a carbon resistance 
that is putin circuit when the light fails. Although the details of 
the mechavism sare minutely explained the action of the lamp 
sannot well be gathered from the specification. (July 8, 1881). 


3031. Earrings: T. Perks, Birmingham, and B 
J. Perryman, Aston. [(¢. 8 figs.)—The looped wire is 
jointed to a fixed arm inthe side of the earring body,and after 
passing through the lobe of the ear is turned into the upper part of 
thearm. (July 9, 1881) 


3083. Manufacture of Food for Horses and 
Cattle: J. Long, Reading, Eerkshire. [2¢.}—UConsists of 
bran, maize, barley, lentils, wheat, beans, oats, white peas, linseed 
cake, cotton cake, fenugreek, allspice, and carraways. (July 14, 
1881). 


4023. Stitching Lapped and Butted Seams. &c.: 
R. H. Brandon, Paris. (Morley Sewing Machine Company, 
Holyoke. Mass., U.S.A.) [6d. 5 Figs.)—Consists in passing the 
needle thread up through the fabric, then carrying a double thread 
acroes the fabric, passing the double thread through it, interloop- 
ing the thread, and forming on the underside two parallel lines of 
stitches, The stitch is applicable for leather work and heavy 
textile fabrics. (September 19, 1881) 


4437. Manufacture of Hats: W. R. Lake, London. 
(W. A. Baglin, Brooklyn, G. Yule, Newark, USA) [6d. 10 Figs.j)— 
Relates to the process and apparatus for making bats and uniting 
them to hat bodies. The bat is formed by several successive 
operations, the materia] being deposited upon different parts of the 

rming cone in figures of any shape determined by the arrange- 





ment of the perforationsin the cone. (October 11, 1881). 

4660. mets ey 8S. Pitt, Sutton, Surrey. (7 
Medart, St 6d. 16 Figs.j—In Fig. 1, Ais a cast- 
| 

Fig2 
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iron boss in whic losed ts a fur the reception of 
tubular arms U, which at their other ends are secured by bracket 


are 





lugs to the wrought metal rim B. Dis an oil chamber which may 
communicate with the interiors of the arms. Fig. 2 illustrates a 
method of making balanced pulleys. The boss is bored and then 
turned. Then the ends of the arms are turned, and finally the 
outside of the rim is trued up, The invention also includes an 
improved process of manufacture for such pulleys, 
1881). 


4779. 
Gladwin, Boston, U.S.A. 


Augers and Staller Boring Tools: P. A. 
(4d. 


(November 1, 1881). 


4912. Torpedoes: 
Mallory, Bridgeport, U.S.A.) 


S. Pitt, Sutton, Surrey. (W. 
(6d. 5 Figs.)}—The torpedo is pro 








The illustration shows the forward end of the projectile, 
K K are cones of papier maché, packed in fireclay, and pierced 
with holes for the reception of compressed cartridges 
metallic shell has a helical channel cut in its surface, and over this 


stance. 

















drawn an elastic envelope, which encloses suNicient air to 
tly float the powder to be mnsumed This air channel 
communicates with an air chamber in the stern of the torpedo by 
time orifices. By this arrangement the loss of weight due to the 
burning of the powder is exactly compensated for by the water 
taking the place of the air in the helical channel. (November 9, 
1881). 

4913. Propelling and Steering Vessels: S. Pitt, 
Sutton, Surrey. (W. H. Mallory, Bridgeport, U.S.A.) (6d, 
3 Figs.)—The engine shaft E drives the solid shaft D in one direc- 
tion and the hollow shaft wd in the opposite direction, Each of the 
shafts, by means of bevel gear drives one of the screws A, B, which 


























1 to the fram- 


run upon fixed thrust studs or spindles connect 
|ing. This framing, and consequently the screws and gearing, i 
capable of rotation around the shaft D ty means of the worm- 
wheel V. By this arrangement the boat can be steered as well as 
propelled. (November 9, 18381), 


4914, 
Surrey. (W. H. Mallory. B “idgep rt, Conn.. 


Moulded Metallic Bodies: Ss Pitt. Sasson 
S.A 


Figs.) 











For stamping or shaping hollow or other me s, a dry 
powder is pressed by the p un gerofa i ress, h powder forces 
the metal to conform to the shape and design of the die into which 
itis pressed. (November 9, 1831) 

4988. Puring Hides and Shine, ae: : S. Pitt, 
Sutton, Surrey, (W. Maynard, Ne S.A.) f4d)J— 
Consists in immersing the hides in t the “ soak” de in United 
States Patent 136,082 after it h us bee n used for soaking, sometimes 


ith the addit (November 


15, 1881) 


ammonia or 8. 


argo 


on of chloride 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offizes of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


STEAM BOILER EXPLOSIONS. 

At the last monthly meeting of the Executive Com- 
mittee of the Manchester Steam Users’ Association, on 
Friday, February 3, Hugh Mason, M.P., President, 
in the chair, Mr. Lavington E. Fletcher, Chief Engineer, 
presented his report, from which we learn that during the 
past year 12,138 boiler examinations had been made. No 
explosion had arisen from any of the boilers under the 
inspection of the Association during the year, but twenty- 
five explosions had occurred throughout the country out- 
side its ranks, killing 35 persons and injuring 40 others. 
These explosions had all arisen from simple causes 
repeatedly met with, and the greater number, at all 
events, might have been prevented by competent indepen- 
dent inspection. Nine explosions, killing 21 persons and 
injuring 25 others, arose from the defective condition of 
the boilers, in one case accompanied with excessive pres- 
sure. Seven, killing four persons and injuring twelve 
others, arose from malconstruction, coupled in three cases 
with defective condition, and in another with caulking 
under steam pressure. Five, killing four persons and 
injuring three others, arose from excessive pressure. Three, 
killing six persons, arose from overheating through short- 
ness of water. As tothe remaining one, no particulars 
had been obtained. 

In addition to these 25 steam boiler explosions, 41 
explosions, killing eight persons, injuring 11 others, had 
arisen from kitchen boilers during the frost at the begin- 
ning of the past year. These explosions were due to an 
accumulation of pressure caused by the choking of the 
outlets with ice, and might have been prevented by the 
adoption of a small reliable safety valve. 


(October 25, 


3 Figs.}\—The specification 
shows an ordinary American bit with a helical channel cut in the 
gimlet-pointed end to prevent the same from being clogged up. 


pelled by gas produced by the burning of some gas-producing sub- 


The 


sion on the North-Eastern Railway at Stockton, by which 
five persons were killed, to overheating of the furnace 
crown through shortness of water. The boiler was lifted 
from the ground, turned bottom upwards, and thrown on 
to a truck in a goods train othe in advance. The 
Association had recorded 66 locomotive boiler explosions 
since the year 1861, a large proportion of which arose from 
internal grooving at the longitudinal seams of rivets in the 
barrel. This source of danger, however, was now guarded 
against by more frequent internal examinations, and in 
many cases by the adoption of double butt strips at these 
seams, one inside and the other out, the object of which 
was to prevent the buckling action which gave rise to 
internal grooving. An internal examination of a locomo- 
tive boiler involved taking out the tubes, but this, it was 
thought, was an expense that ought to be faced in the 
interest of the public safety at least once every three 
years. 

The average working results of 33 “‘ economisers’”’ 
water heaters under inspection were as follows: Tempera- 
ture of gases on — the ‘‘ economiser’’ 584 deg.; on 
leaving, 392 deg. ; fall, 192 deg. Temperature of the feed 
on entering the economiser, 95 deg. ; on leaving, 217 deg. ; 
rise, 122 deg. 

The Manchester Steam Users’ Association is promoting 
a Bill in Parliament for the prevention of steam boiler 
explosions, the scope of the measure being to provide a 
more searching investigation of boiler explosions than that 
at present made by the coroner’s court, and also to secure 
such an investigation whether the explosion be fatal or 
not. 


or feed- 





FOREIGN AND COLONIAL NOTES 
American Torpedoes.—Reports recently published from 
the departments at Washington state that very useful 
work has been done at the United States Torpedo Station, 
which has turned ont a class of officers well instructed in 
the elements of torpedo attack and defence. A new torpedo, 





lately purchas ed by the department, shows a very con- 
siderable excess of ‘speed mg ee those previously furnished, 
and a movable torpedo has been experimented with. Ex- 


es have been hey into systems of defence 
of vessels against torpedoes, both by means of obstructions 
and by, the electric light. Experiments are also be 
nade with a view to the introduction of a higher explosive 
than gunpowder into the torpedo service. The impression 
prevails in some quarters that torpedoes alone would suffice 
for the defence of a coast against a hostile fleet. This view 
is not sustained by American officers. Torpedoes, either 
for defence or attack, must, they think, covered and 
defended by the fire of powerful rifled guns, both afloat 
and ashore. There are various methods in vogue for the 
destruction and removal of hostile torpedoes, and these 
appliances are being constantly perfected. In view of this 
state of affairs it would be rash, indeed, to place reliance 
upon torpedoes alone. The two destructive agents (artil- 
lery and torpedoes) supplement each other, and, as a rule, 
must be employed together. 
Baldwin Locomotives.—The year just sed has been 
a busy one at the Bal. iwin Locomotive W orks, Phila- 
delphia. The whole number of locomotives built during 
the year 1881 was 555, or at the rate of two every working 
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tensive research 
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be 





day. Of this number 88 were built for export to foreign 
countries as follows : to Australia, 15; Brazil, 16; Mexico, 
48; Cuba, 4; Central America, 2; Peru, 1; Sandwich 
Islands, 1. In 1880, 517 locomotives were built, 53 of 
which were for foreign account. In 1879, 398 locomotives 
were built, 90 of which were for foreign account. It was 


in the autumn of 1878 that the present business actively 
began, from 1874 to 1878 the works were only partially 
employed. In 1873 the works were running at their then 
full capacity, and the production of that year was as 
follows: Whole number built, 437, of which 85 were for 
railways outside of the United States. About 2800 hands 
are now employed in the establishment. 


The Argentine Republic.—A Commissary-General of 
Immigration who has been sent to Europe by the Govern- 
ment of the Argentine Republic, announces that large 
numbers of farmers from Belgium and Germany are pre- 
paring to leave for that country. The steamship lines 
from Genoa have nearly doubled their service, and leave 
with from 800 to 1200 emigrants every trip. 


French Mechanical Industry.—The French mechanical 
undertaking known as J. F. Cail and Co., has been recon- 
stituted. Colonel Debonge will have the management. In 
consequence of the growth of its business, the French 
Railway Plant Company has decided to increase its capital 
from 100,000! to 160,0001. 

Metallurgy in Spain.—It is thought that the time is 
approaching when many of the large European steel pro- 
ducers will find it necessary to turn ont finished material in 
the locality of the north of Spain in which they obtain ore. 

Among the firms mentioned as already constructing works, 

or in negotiation for the necessary property in the north of 
Spain, are Kropp and Co., several Belgian firms, and a 
well-known English house. Bilbao will have several steel 
works under foreign management; there will be one at 
Santander, and another at Belmez ; while in the province 
of Ovideo rumours are prevalent of the establishment of a 
large plant for working the basic process. 


Asbestos.—Large deposits of asbestos are stated to have 
been discovered in South Carolina, the mineral being but 
a sbort distance below the surface. Immediately following 
the asbestos, apparently inexhaustible quantities of soap- 
stone have been found, promising a copious supply for many 
years. 

Canadian Pacific Railway.—Track laying is now com- 
pleted on section A of the Canadian P acific Railway, 
giving a continuous line of rail from Thunder Bay to E: igle 





The report attributed the recent locomotive boiler explo- 





Lake, the easterly end of section B. 
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THE HYDRODYNAMIC EXPERIMENTS 
OF DR. BJERKNES.—No. II. 

In our last notice of the very interesting experi- 
ments of Dr. Bjerknes® we illustrated and de- 
scribed some of the more typical illustrations of 
that branch of the research relating to the mutual 
influence of pulsating bodies upon one another, and 
upon the medium by which they are surrounded. 
In the present notice we propose to refer to another 
and equally interesting series of experiments in 
which the mutual influence between pulsating and 
oscillating bodies is investigated, as well as the 
effect that oscillating or vibrating bodies immersed 
in a medium exercise upon one another ; and here 
we would call especial attention to the very beauti- 
ful and ingenious apparatus designed by Mr. Vil- 
helm Bjerknes, who has been the collaborateur of 
his father throughout the whole of the experi- 
mental portion of the research. This apparatus, 
which has been constructed by M. Andersen, of 
Christiania, is so designed that not only is the 
variation of pneumatic pressure communicated 
from the pump to the apparatus with the very 
minimum of friction, but each separate piece of 
apparatus is interchangeably applicable to the 
same supporting stand, and one instrument can 
be removed and another replaced in a very small 
fraction of a minute ; thus in Fig. 4 (see page 23 
ente) the rotating pulsating drum is shown in its 
place in the stand, and in Fig. 5, on the same page, 
the same is illustrated in action. By opening the 
little semi-cylindrical door of the air chamber at 
the upper part of the apparatus, and loosening the 
centering screw at the top, the pulsating instrument 
can be lifted off its centre and removed, and the 
apparatus shown in Fig. 10 or 11 put in its place, 
and when the little door is closed the pneumatic 
connexion between the movable apparatus and the 
fixed support is complete, the only friction between 
the two being around the neck, seen below the 
cylindrical portion of Fig. 10, and to an almost 
inappreciable degree at the needle centre-points 
upon which the apparatus is free to rotate. 








The apparatus shown in Fig. 10 is designed for 
exhibiting the influence of a pulsating or vibrating 
body upon a pair of spheres attached respectively 
to the two ends of a horizontal bar to which a 
reciprocating or vibratory movement can be given, 
and which, without interfering with this vibratory 
movement, is capable of rotating on a vertical axis. 
The instrument shown in Fig. 10 is really two 
instruments in one, for by the simple alteration of a 
small nut below the reciprocating bar, the balls can 
be caused to vibrate either radially or tangentially 
with respect to the axis of rotation. When the 
arm and balls are in the position shown by the full 
shaded lines, the vibration is in a horizontal plane, 
and in a direction radial to the axis, but by turning 
the arm through a quarter of a circle, and fixing it 
to its reciprocating support in that position (as 





* See anfe, page 23. 


shown by the dotted portion of the figure), the 
action of the apparatus is to cause the balls to 
oscillate tangentially with respect to their vertical 
axis of rotation. The arrangement by which the 
alternate pneumatic exhaustion and compression 
produced by the pump (described in our last article) 
is caused to give to the balls an oscillating movement 
is extremely simple. Within the upper cylinder 
(Fig. 10) is a small piston, the rod of which is linked 
into a slotted bell-crank lever shown to the left of the 
figure, and the vertical arm of this lever terminates 
in a fork which embraces and actuates a little 
bar free to slide horizontally to and fro in the 
direction of its length through a short distance, 
its motion being controlled by a vertical flat 
spring shown on the right of the figure. To 
this bar is suspended by a rigid triangular frame 
the bar to which the balls are attached, and as the 
surrounding cylinder attached to the stand closes 
pressure tight around the neck, the action of the 
pump—to which the apparatus is connected by 
flexible tubing—causes the balls to oscillate in unison 
with the strokes of the pump piston. Fig. 11 repre- 
sents the lower portion of an apparatus similar to that 
just described in every respect except that the bar 
carrying the two balls is replaced by a single ball 
oscillating radially, its central or neutral position 
lying in the vertical axis of the instrument, which 
instrument we shall return to further on. 

When the effect of a pulsating body upon an 
oscillating body such as we have just described is 
to be investigated, the apparatus (Fig. 10) in its 
support (Fig. 4) is immersed in the tank (Fig. 5), 
and connected to the pump (Fig. 4), and one of 
the pulsating drums shown in Figs. 6 or 7 (page 
24 ante) is used in connexion with it, producing 
either attraction or repulsion according as the move- 
ments of the surfaces presented to one another are 
moving in the same or in opposite directions. 
When, however, it is required to examine the 
mutual action of vibrating bodies upon one another 
the pulsating drum is replaced by the apparatus 
shown in Fig. 12, which consists of an oscillating 
ball set into motion by a contrivance identical with 
that described above (Fig. 10), and contained 
within the stem of the instrument which, by being 
held in the hand and connected at its upper end 
by a flexible tube to the pump, can be presented in 
various positions to the rotating apparatus that we 
have just described. 








The following series of experiments with this 
arrangement of apparatus are interesting on 
account of the remarkable analogy that their 
results bear to the phenomena of magnetism, and 
especially to the more familiar class of experiments 
which may be made with compass needles and 
permanent magnets. For the sake of rendering 





this analogy more clear we have placed imme- 


diately below each diagram illustrating one of Dr. 
Bjerknes’s hydrodynamic experiments, a corre- 
sponding diagram illustrating its magnetic analogy. 
Thus the diagrams illustrative of this portion of the 
research are in pairs, the upper figure representing 
the influence of oscillating bodies upon one another, 
and the lower figure the analogous mutual influence 
between permanent magnets similarly disposed; 
and, by treating this branch of the subject in this 
manner, our readers will be able to form their own 
opinion as to ‘how far Dr. Bjerknes is justified in 
thinking that the results of his experiments indicate 
something more than a mere analogy, if they do 
not go so far as to prove that some hitherto 
unsuspected physical connexion exists between the 
two sets of phenomena. 

In the following diagrams the movements of the 
bodies under examination, as well as their respective 
phases of motion with regard to one another, are 
indicated by full and dotted lines, and the arrows 
indicate the direction of movement induced in the 
movable system by the influence of the other 
vibrating body ; thus, taking Fig. 13 as a typical 


Fig.13. ail i 
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Fig.14. 








example of this class of diagrams, the upper part of 
the figure represents in plan the apparatus shown 
in Fig. 10. Inthis diagram, A and A' represent the 
two oscillating balls which are free to rotate upon the 
circular path, represented by the dotted circle and 
around the centre C, which represents the vertical 
axis of the apparatus. B shows the oscillating 
sphere of the instrument shown in Fig. 12, presented 
to the ball A, its phases of vibration being opposite 
to those of A, while B' represents the same instru- 
ment presented to A!, its phase of vibration being 
similar to that of the rotating apparatus. From 
the position of the arrows it will be seen from the 
diagram that the action of B upon A, that is to say, 
that of one vibrating body upon another vibrating in 
parallel planes but in opposite directions, is to pro- 
duce repulsion, while that of two similar bodies vibra- 
ting together as A! and B!, is to produce attraction. 
Immediately below this figure is a diagram of the 
magnetic analogy of thisexperiment. Thisdiagram 
represents the plan of an instrument consisting of 
a horizontal biass bar free to rotate on a vertical 
axis C', and carrying at either end a little permanent 
bar magnet N 8, N 8, attached to the brass bar in 
a radial position with respect to its axis of rota- 
tion. N'S!' isa similar little bar magnet attached 
at the middle of its length to a little handle, by 
which it can with convenience be presented in any 
desired position to the rotating apparatus N §, C', 
NS. From the well-known law of magnetism 
that magnetic poles of similar sign repel one 
another, while those of opposite polarity attract 
one another, it will be seen at once by comparing 
the magnetic diagram with the corresponding 
diagram above it that the analogy between the 
hydrodynamic and the magnetic phenomena, is of 
an inverse character, for while similar poles in the 
latter repel one another, bodies whose vibrations 
are moving in the same direction throughout their 
cycle of oscillation are mutually attracted. Upon 
turning the little bar magnet so as to occupy the 
position shown at S' N" on the right of the figure, 
presenting opposite poles to the little rotating 
magnet N S, attraction takes place similar to the 
experiment represented immediately above it, in 
which B! and A' being bodies moving together in 
the same phase are mutually attracted. 

Let us now suppose that the arm carrying the 
two balls in Fig. 10 is turned through a quarter of 
a circle so as to occupy the position indicated by 
the dotted lines, that is to say, a position perpen- 
dicular to what it occupied in the last experiment ; 
it will be clear that if the bar be fixed in this 
position to the oscillating frame, the balls will 





Vibrate in a plane tangential to their path of rota- 
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tion around the vertical axis. This motion is 
represented in the diagram, Fig. 15, the plane of 
vibration of the balls being perpendicular to the 
bar to which they are attached. Upon presenting 


Fig 


the oscillating ball B to A in such a position as t 
vibrate in the same plane, it will be found that A 
will be attracted if the balls are moving in oppo 
site directions, that is to say, if they in their vibra 
tion approach and recede from one another simul- 
taneously, as is indicated by the left part of the 





diagram A B, but if the spheres are moving together | 


as at A' , then repulsion will take place ; this 
experiment, gheve bearing rather a direct than an 
inverse analogy to the corresponding magnetic ph« 
nomenon, is not, as might at first sight be suy ppos 
any exception to the general statement of the phe- 
nomena observed by Dr. oe for if sick 
of the spheres which are presented to on 
be regarded in their physi al action 
of the pulsati i lesct 
Figs. 8 and 
when the 
the one 
ind thers 


ad 


to 
seen that 
the surface of 
» the other is receding, 
1e pre esented surfaces of 
pulsating bo their phases are of opposite 
signs, the approa shing surface representing that of 
un expanding body while the réc¢ - ng surface has a 
similar influence to that of a contracting body. It is, 
of course, yus that, in this sense, the opposite 
sides of the iting st} phe re are phase Ss, 
ind therefore if the instrument (Fig. 12) is turned 
to present its opposite side to the rotatin 
sphere, ywn at A' B', then r 
When the apparatus (Fig. 10) 
the balls vibrate tangentially to 
rotation, it bé the analogue 
system represented in Fig. consisting 1 bar 
free to rotate on a vertical axis, and similar to that 
illustrated in Fig. 14, but in this case the small 
permanent bar magnets are attached to the ba: 
with their axes tangential to their circle of rotation, 
und the experiments described above, with the 
very exactly th 


apparatus arranged, nt 
effect upon such a system of presenting eitl 
the north or the south pole to one or other of 
rotating magnets, the presentation of similar pol 
48 indicated on the right of the figure, produci 
repulsion, while the approach of poles of opposit« 
sign, as shown on the left of the figure, produci: 
attraction. 
Figs. 17and 18, and 19 and 20, explain themselv« 

they represent the effect of presenting the vibr 
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Fig. 17 


ing sphere to the movable system of radially vibrat- 
ing balls in the positions shown at Band B', which 
e .ffec ts are precisely analogous to that of presenting 
the little bar magnets N' S! and N'S' to the rotat- 








i be approached to the sphere A j 


ing system of radially disposed magnets shown in 
the figures, and in the respective positions indicated. 


‘ Fig. 12 


We now come to another interesting series of 
experiments with the more simple apparatus 
illustrated in Fig. 11, and to which we have already 
alluded ; and this apparatus is the hydrodynamic 
analogy to an ordinary compass needle turning on 
a vertical axis about the middle of its length. The 
diagram, Fig. 21, represents an elevation of this 


B (illustrat a 
a diagram of t 
ibrating 


tus with the vibrating spheré 
12). In Fig. 22 we have 
riment, A representing the v 
rotating apparatus, and B the 
shed to the stem. If the oscillating sph 
, the latter w ~: imm< 
itself 
the 


oscillating s 
atta 
diately turn upon its vertical axis and s¢ in 
the position shown in Fig. 22, s ’ 

spheres in their vibration are both approaching 
one another and receding at the time. This 
action is precisely analogous to the action produced 
by presenting the pole of a magnet to another, such 
as a compass needle, which is free to turn on a ver- 
is illustrated in 


same 


tical axis, as 


If, however, the stem the oscillating ball B | 
turned on its axis through half a circle so that the 
balls of both instruments are vibrating together, 
in Fig. 24, then repulsion takes place, and the frame 
carrying A immediately rotates and comes to rest 
in a position at which the two spheres approach and 
recede from one another simultaneously, and her 
again the analogy is borne out by the correspond- 
ing magnetic phenomenon, for if the bar magn 
N' S!, in Fig. 23, be turned so as to occupy the 
position of S' N' in Fig. 25, the little rotating 
magnet or compass N § will turn until N is oppo- 
site S', in which position it will come to rest. 
When it is desired to examine the influence upon 
the oscillating ball in the rotating frame (Fig. 11) 
of an oscillating body placed immediately below it, 
and in the same vertical axis, the sphere shown in 


of 


as 


Fig. 12 as a shaded ball is unscrewed from its 
support, and is screwed on to the end of th 

oscillating bar so as to occupy the position indicated 
by the dotted lines, the apparatus can then be very 
conveniently applied in positions which would be 
impossible in the former position. This arrangement 
is shown in the accompanying figure. In Fig. 26, for 
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the diagram, Fig. 25, 
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clearness, the upper portion of th 
plan, while the lower is in elevatio1 
but it must be borne in mind that both in Fig 
28 the oscillating ball B immediate! 

and in the same vertical axis as that upo 

¢ frame turns. From this diagra1 
1 the experiment represented 
14, attraction ensues when tl 


ing together, the rotati 
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i me of 
diag gram is in 
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rotatin 
it will be seen thatasi 
on the right of Fig. 
two spheres ure vibrat 
ball turning until its axis of vibration lies in tl 
same vertical plane as the axis of rotation of tl 
lower ball, and this is inversely analogous to the ec 
of a magnet S’ N’, Fig. placed immediatel; 
| above below and parallel to a ec need! 
N ( as the magnet is rotated about cent 
vill the compass needle follow it, always settin 
: to it, with two respec- 
lto the o7 _ e poles of the magnet 
N's! 1 d in the positior 
ig. so two poles are 
respectively opposite the similar poles of the 
rotating needle, the latter will turn through 
180 deg., and set itself parallel to the lower magnet 
but with its poles reversed, and this is also inversely 
analogous to the phenomenon represented in Fig. 2%, 
which shows the repulsion produced when the vibra 
ting b -; B is presented to the apparatus A whe 
the two balls a vibrating in opposite directions. 
In “th ibove diagrams and description we hav: 
only been able to illustrate the more typical of Dn 
Bjerknes’s experiments in this particular branch o 
the research, but it will be obvious to any 
referring to them that they may be varied to a: 
almost infinite degree without disturbing the very 
interesting and remarkably analogy t 
magnetic phenomena. In our next article we shal! 
refer to an altogether different branch of the sam 
inquiry, in which not only are the magneti 
analogies equally clearly borne out, but by which 
some of the more complex phenomena of di: 
magnetism may be illustrated. 


ON THE ME OH. \N [ICAL PRODUCTION 
OF ELECTRIC CURRENTS.—No. II. 
WE have in two preceding articles (see pages 77 

and 101 ante) explained how by expending mecha- 

nical power in moving a coil of wire past the pole 
of a magnet, or by moving the pole of a magnet 
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past a coil of wire, we can produce momentary 
currents of electricity in the coil. We have insisted 
upon explaining this action by observing the lines of 
force in the surrounding space, and laid down the 
rule that the strength of the current so induced in 
the circuit was proportional to the rate of decrease 
in the number of lines of force that cross through 
the circuit. 

It will have been observed that in all these actions 
it is the relative motion of magnet and coil that is 
concerned, It matters not whether the magnet 
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move towards the coil or the coil towards the 
magnet, the result is the same, an increase in the 
lines of force threading through the coils, a decrease 
in the potential energy of the system, and the pro- 
duction of a momentary inverse current. In the 
actual construction, however, of almost every kind 
of dynamo-electric machine, the magnets are fixed 
while the coils move. This is merely for the 
sufficient reason that the coils are usually lighter 
than the magnets, and therefore it would be absurd 
from an engineering point of view to make the 
moving parts heavier than the fixed parts. In the 
eenerators of Pacinotti, Gramme, Wilde, Siemens, 
Brush, and Edison, the magnets are fixed while the 
coils rotate. In Lontin’s dividing machine and in 
a few other generators, however, there is an excep- 
tion. ‘The magnets attached to a central axis 
revolve, while the numerous coils in which it is 
desired to generate currents are fixed upon an 
external frame. 

‘The next step in explaining how the production 
of continuous currents in one direction is accom- 
plished in a typical generator will be a consideration 
of the effect of moving a ring of wire up to amagnet 
and passing it over its poles. 

In Fig. 13 is shown a single ring or coil of wire 
to serve as a circuit, and beyond it a magnet is 
hown with its north pole facing the ring. From 

hat has been already laid down it is easy to say 
what will be the result of moving the ring along 
towards the magnet. While the ring approaches 
the north pole, as in the first case of the figure, the 
lines of force that thread through the ring will be 
increasing in number, and there will be an inverss 
-urrent (i.¢., one which is in a direction inverse to 
that which would cause the pole N to be attracted ; 
compare the figure of case ] with Fig. 10, and note 
the direction of the arrows). Moreover, even after 
the ring has been moved as far as the pole N there 
will still be an inverse current so long as the ring by 
moving forward is increasing the number of lines of 
force that it embraces. Comparison with Fig. 2 and 
Fig. 11 will show that there will be an increase in 
the number of lines of force until the ring has got as 
far as the centre or neutral line of the magnet. ‘The 
second figure of Fig. 13 represents matters up to 
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that point. But now if the forward motion of the 
ring be continued towards the pole S and beyond it, 
the number of lines of force that thread themselves 
through the ring will diminish, and therefore from the 
moment that it passes the middle point of the 
magnet a direct current will be induced in it, as 
shown by the arrows in cases 3 and 4, and these 
will continue as long as the ring recedes from S., 
Again, suppose we move our ring or coil between 
the two powerful magnetic poles, as indicated in 
Fig. 14. We will suppose that our coil is moving 
in a circular path between the poles Sand N, which 
are respectively a south and anorth pole. The lines 
of force will run across in almost straight lines from 





NtoS. We will consider what occurs in the coil 
as it moves round the upper half of the circular 
path, its first position being on the left. At first it 
lies horizontal with its plane very nearly along the 
lines of force, so that almost none of them pass 
through it. As it rises and turns round the number 
of lines of force that thread through, the coil 
increases until it arrives at c', where the number 
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that pass through is a maximum, All this time an 
inverse current will, therefore, be generated in it. 
After passing c', and although it is getting nearer 
N, the number of lines of force that cross through 
the coil are decreasing, because it is gradually turn- 
ing round flat-ways again. From c'’ onwards there 
will, therefore, be a direct current induced in the 
coil. Nor does the direct current cease when the 
coil arrives at the point nearest N, for now, though 
not shown in Fig. 14, as the coil goes along the 
lower semicircle the lines of force will begin again 
to thread through it, but this time they enter the 
other side of the coil to that which they formerly 
entered. There will, therefore, be an increase in 
the number of lines of force applied negatively, 
which is, of course, equivalent to a still further 
decrease. This will go on until the coil arrives at 
c, where the negative increase is a maximum. All 
the way round the right-hand half of the figure, 
trom ¢’ to c, there will be a direct current induced 
in the coil. From ¢ onward and round the left 
hand half of the figure up to c’ there will be an 
inverse current generated. ‘To render such a 
current available, therefore, as a continuous supply, 
some device is needed tu turn the inverse currents 
on the left-hand half so that they shall flow into the 
wires—that go, say, to feed an electric light —in the 
reverse way to that in which the direct currents 
flow into them. For if we invert that which is 
already inverse we thereby bring it into the direct 
relation. The device for accomplishing this end is 
called a commutator, and the line ¢ c', which marks 
out the boundary between the currents that are 
direct and those that are inverse, is known as the 
“ diameter of commutation.” 

Fig. 15 is a skeleton diagram of the working 
parts of a Gramme dynamo-electric generator; it 
is drawn from a model devised by Professor Sil- 
vanus Thompson, of Bristol. The well-known 
ring armature employed in all the machines of 
Gramme, as well as in the earlier generator of 














Pacinotti, and the later machines of Schuckert, 
Brush, and Biirgin, is the principal feature. It 
rotates between the poles S and N of an electro- 
magnet of a U form with vertical limbs. The com- 
mutator consists of a number of separate bars or 
strips of copper fixed round the periphery of the 
axis, while above and below are the contact-brushes 
which touch the uppermost and lowermost pieces of 
the commutator respectively. In the model the 
ring is enwrapped by a continuous helix of twelve 
turns ; each one of these twelve turns being con- 
nected with one of the twelve copper strips of the 
commutator. In the drawing the armature is sup- 
posed to rotate in the same direction as the hands 
of a clock. The separate turns or coils in the 
upper half of the ring armature are therefore 
moving from S towards N, while those of the lower 
half are moving from N towards S. As in Fig. 14, 








so here, there will be direct currents generated im 
all the coils that are on the right-hand of the dia- 

meter of commutation ¢ c!, and inverse currents in 

all the coils on the left. The little arrows show 

the directions of these currents. By following out 

the various turns of the spiral it will be seen that 
all the separate currents induced in the individual 

turns of the spiral on the left of c c! are in the same 
direction along the wire, and therefore all help one 

another in producing a strong current, though the 

electromotive force in each may not be equal. A 
row of horses hitched on to one another in tandem 

fashion, facing one way, all help to produce one 
strong pull, though the individual horses may not 
be equally strong. In these coils the strongest 
induced electromotive force is, as a matter of fact, 

in the coils that are passing closest to the poles. In 
the right-hand half of the spiral the individual 

currents are all flowing in the other direction. Up 
each side of the ring armature, therefore, there is a 
strong current flowing, drawing electricity from 

the lowest point and urging it towards the topmost 
point. Now the bars of the commutator, which are 
here seen end-on in a ring surrounding the axis, 
are all separate and insulated from one another and 
from the axis. If electricity were to flow into one 
of them it would have to flow back again, for there 
is nowhere for it to flow to; the bars of the com- 
mutator lead nowhere. This is, however, not the 
case for the two bars of the commutator that occupy 
the highest and lowest points. ‘They touch against 
the contact brushes which communicate with wires 
of the external circuit, So the electricity that flows 
up both right and left of the ring armature can flow 
into the upper contact brush and thence into the 
leading wire of the circuit, which therefore has a 
constant current urged through it. A correspond- 
ing action goes on at the lower contact brush; from 
this point electricity is drawn both to the right and 
to the left, being supplied by the return wire of the 
circuit. The current thus furnished is practically 
continuous ; for though the contact is made first 
against one bar of the commutator and then against 
another as fast as they arrive at the line ¢ c', it is 
clear that the currents on the two sides of the ring 
armature will always be flowing towards that point 
at which the contact is made. Neither is there any 
breach in the continuity of the current generated, 
because one bar of the commutator does not cease 
to touch the brushes until the next has come up to 
contact, and because there always are a certain 
number of turns of the spiral both on the right and 
on the left in which the elementary currents are 
being induced. In the actual dynamo-electric 
generators the coils of the armatures are of course 
made up of many turns of wire. In the common 
Gramme ring, for example, there are hundreds or 
thousands of turns, and these are grouped in twenty- 
four sections, the wire at the end of each section 
being joined to the wire at the beginning of the 
next, and the junction connected directly with one 
of the twenty-four bars of the commutator.* 

Up to this point nothing has been said specifically 
about the best way of making the magnet poles § 
and N as powerful as possible. All our later 
arguments simply treated N as the north pole and 
Sas the south pole of a strong magnet. And in 
the earliest machines for producing currents thus 
by the mechanical movement of coils in the presence 
of magnets, the magnets used to produce the 
requisite ‘‘ field” of force were ordinary magnets of 
hard steel. Hence the name of ‘‘ magneto-electric 
machines” assigned to the older instruments invented 
by Pixii, Saxton, Holmes, Nollet, and Siemens. 
Hence also aroze the name ‘‘magneto-electricity” 
for the currents produced by induction in these 
machines; for it was at first thought by some that 
the electric currents that were generated in these 
older machines, and which consisted of rapidly alter- 
nating currents, were due to some kind of electricity 
other than that which flowed smoothly and con- 
tinuously out of a voltaic battery. But we know now 
that electricity, whether the source be frictional, 
voltaic, magnetic, or thermal, is all the same. The 
term magneto-electricity is therefore happily drop- 
ping out of use. A little later, machines were made 
in which permanent steel magnets were replaced by 
electro-magnets. Generators on this principle were 
constructed by Wilde and by Ladd. A small 





armatures besides the ring armatures of the Pacinotti, 
Gramme, and Brush machines; there are, for example, 
the drum armatures of the Siemens machines of modern 
type, and of Edison’s generators. Their action can be 
argued out in the same manner, however, 
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magneto-electric machine with steel magnets fur- 
nished a current which was used io excite the field 
magnet of a large machine. Then followed the 
famous quadruple independent discovery of Hjorth, 
Varley, Siemens, and Wheatstone, that there was no 
need of a separate exciting machine, but that the 
generator might serve as its own excitor. Suppose 
the magnet whose poles are S N, to be rery weak, 
the currents induced in the coils of the rotating 
armature will also be very weak. But lead them 
round the magnet in asriral, and they will exalt 
its magnetism, and if it become more powerful it 
will react on the coils and induce more powerful 
currents. So, without any permanent steel magnet 
to begin with, with only masses of iron rendered 
(as all masses of iron on the earth are) feebly mag- 
netic by the action of the magnetism of the earth, 
this ‘“‘action and reaction” principle serves when 
the armature is set rotating to raise the field mag- 
nets in a few instants to the highest degree of 
magnetisation which they are capable of acquiring. 
The model (Fig. 15) shows this, for the wire 
attached to the upper brush into which the currents 
generated in the armature are continually flowing is 
wound round the upright limb of the soft iron field 
magnet on the right in a spiral, and then crosses to 
the left, and forms another spiral round the other 
limb before it passes out to convey the current into 
the leading wire of the circuit. Such a machine 
differs only from a magneto-electric machine in the 
particular that it uses its own current to magnetise 
its own magnets ; and for the sake of distinction 
machines of this kind have been called dynamo- 
electric machines. But the fact is that all generators, 
whether they thus supply themselves with mag- 
netism or not, are as truly magneto-electric in their 
action as if they worked with magnets of perma- 
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nent steel; for, as we have seen, there must be ip 
all of them a jield of magnetic lines of force in 
which the coils move. All the generators are 
in this sense ‘‘ magneto-electric.” Moreover, in all 
these generators the energy of the currents is sup- 
plied by the mechanical energy expended in pro- 
ducing rotation of the armature. It is not the 
magnets that supply the constant flow of power. 
If of steel they are just as powerful at the end as at 
the beginning. If they are of iron they are no 
weaker at the beginning than at the end. It is 
harder work to push the coils across the magnetic 
field when there is the current flowing in them than 
would be the case if there were no current, and 
this extra work the steam engine has to do, The 
work so done is not, however, lost, as is the work 
done in overcoming friction; it reappears as the 
energy of the currents of electricity thereby gene- 
rated, ‘The mechanical power of the steam engine is 
the real source of the electric power, and there- fore 
all the generators, whether their magnets be soft iron 
or hard steel, are in this sense ‘‘ dynamo electric.” 

In concluding this section let us recapitulate the 
various points in our argument concerning the 
mechanical production of electric currents. 

Firstly. Magnetic forces must be studied as they 
exist in the magnetic field or space surrounding the 
magnet. 

Secondly. A wire that carries a current also 
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possesses a magnetic field in the space surrounding it, 
and the stronger a current is, the stronger will be its 
field, and the more numerous the lines of force that 
thread through the circuit. 

Thirdly. If you alter the strength of the field of a 
current that flows in a wire by moving a magnet 
pole in that field, you alter the strength of the 
current in the wire. 

Fourthly. If there be no current in the wire to 
begin with, and you move a magnet near the wire 
7 altering the number of lines of force in the 

eld round the wire), the motion of the magnet will 
evoke a current in the wire. 

Fifihly. Increasing the number of magnetic lines 
of force that cross a circuit induces in that circuit 
a transient inverse current; while decreasing the 
number of magnetic lines of force that cross the 
circuit induces in that circuit a transient direct cur- 
rent. 

Sicthly. When coils of wire rotate across the 
lines of force of a magnetic field the currents 
induced in the coils during half their journey are 
direct ; during the other half inverse. 

Seventhly. By using a suitable commutator all the 
currents, direct and inverse, can be turned into the 
same direction in the wire that goes to supply 
the currents of the external circuit. 

Lighthly. The current of the generator may be 
utilised to magnetise its own magnets by being made 
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to flow round them in spiral coils, thereby mag- 
netising them far more powerfully than any perma- 
nent steel magnet can be magnetised, 

Ninthly. In every case the energy of the electric 
currents generated is supplied by the mechanical 
power employed to drive the generator. 

To sum up the matter still more briefly we will 
add afew words. An electric current flowing ina 
circuit of wire may be regarded as a magnetic whirl 
in the space surrounding the wire. If then by 
moving the coil of wire pasta magnet we set up 
magnetic whirls in the space surrounding the coil 
we set up electric currents in the wires themselves. 
Dynamo-electric generators are machines for mov- 
ing coils of wires past the poles of magnets, there 
being special arrangements, first/y, to procure the 
setting up of very powerful magnetic whirls around 
the coils of wire, and therefore of very strong elec- 
tric currents in the wires themselves, and, secondly, 
to turnall these currents into one direction so as 
to flow in one steady stream through the circuit. 
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Elementary Lessons in Electricity and Magnetism. 
By Stnvanus P. Toompsoy, B.A., D.Se., F.R.A.S., 
Professor of Experimental Physics in University College, 
Bristol. London : Macmillan and Co. 1881. 

ALTHOUGH we have already a good many elementary 
text-books on electricity and magnetism, the present 
little volume, which is an improvement on its pre- 
decessors, is very welcome. Professor Silvanus 
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Thompson begins by describing the most familiar 
experiments in frictional electricity. In all these he 
has made some advance over the older text-books, 
although the well-known diagrams (some in a new 
form however) are present; but as we advance into 
the book the author follows a less familiar path, 
and deals with the later developments. The elec- 
tromotive force (or difference of potential) for 
different pairs of metals, as given by Messrs. 
Ayrton and Perry, given in volts, is decidedly a step 
in the right direction. The chapter on magnetism 
is good, though the sudden introduction in the 
middle of the chapter, of a lesson in elementary 
trigonometry to explain sines and cosines, &c., 
seems somewhat out of place. In fact, this is the 
chief fault we have to find, that here and there the 
arrapgement is not so good as it ought tobe. Thus 
on page 160 there is an investigation involving the 
use of ‘‘dynes,’’ but no definition of that unit till 
we reach page 205. ‘This fault is, however, not a 
grave one. and may be readily corrected in a second 
edition, which we believe will shortly be called 
for. 

In Chapter IV. (on Electrostatics) we have 
‘* potential” and electric force, well and concisely 
explained, and indeed the whole of this chapter is 
generally excellent, but when we get to Article 
274, ‘Submarine Cables as Condensers,” our 
author does not seem fully aware of what had been 
done long before Professor Fleeming Jenkin came 
into the field of electrical work. Indeed, the brief 
way in which this important subject is treated is not 


| quite worthy of this excellent little book. Professor 
| Thompson says, ‘‘It would be well if some other 
suitable substance could be found instead of the 
gutta-percha now used, which is expensive, and has 
a specific inductive capacity as high as 2.46.” India- 
rubber in the form of Hooper's core or of Henley’s 
ozokerited core is probably not known to Professor 
Thompson as having each a specific inductive capa- 
city about as 70 to 100 as compared to gutta-percha. 
Chapter V., “On Electro- Magnetics,” is well 
written and sound, though not perhaps of a strictly 
elementary character. Chapter VI. (Measurement 
of Currents, &c.) is very good, but would be better 
for a little more geometrical illustration. Chapter 
VII. treats of ‘‘ Heat, Light, and Work from Electric 
Currents,” and as electric lighting and transmission 
of energy are questions now so prominently before 
the public, this chapter will no doubt be looked to 
with interest, but as it only occupies fourteen pages 
it is naturally but a mere glance at the subject. 
Chapter VIIL treats of thermo-electricity ; Chapter 
IX. of electro-optics; and Chapter X. of magnetic 
electricity. Chapter XI. is devoted to electro- 
chemistry; and telegraphs and telephones fill 
Chapter XIL, but as only 16 pages remain for 
these subjects the treatment of them is of neces- 
sity very slight. The remainder of the work is 
occupied with a good selection of problems and 
exercises. Professor Thompson’s little book is full 
of good and useful work throughout; it will be 
deservedly prized by the student, who will find it of 
exceptional value, chiefly from the lucid and simple 
style of the author. Of course many branches of 
the subjects are only touched upon, for this is un- 
avoidable in a work of such modest dimensions and 
price, but good judgment is displayed throughout 











in the manner the available space has been utilised, 
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THE PILSEN ELECTRIC LAMP. 

Tue electric light known as the “ Pilsen” lamp is the 

invention of two Austrian engineers, Messrs, Franz 
Krizik and Ludwig Piette, but takes its name from the 
town of Pilsen, in Bohemia, where it was brought out. It 
is an arc regulator lamp with two solenoids and a mov- 
able core of soft iron as the regulating part; but the 
special feature in it is the peculiar shape of the core and 
its suspension. When a cylindrical iron core of the 
ordinary form is placed inside a solenoid, through which 
a current is sent, the core takes up a balanced position 
in the coil, and when moved from it always tries to 
regain it. Thus with two solenoids M S, Fig. 1, page 150, 
the cylindrical core will take up a position proportional 
to the power of one coil over the other; and when the 
current alters in one or other coil the core will take up a 
new position, always tending however to return to the old 
one. By using a spindle-shaped core, however, such as 
is shown in Fig. 5, there is no tendency to take up a 
particular balanced position. It has a longer range of 
free movement, and can be utilised to feed the carbons 
of the are directly, that is to say, without the inter- 
vention of clockwork, such as is necessary in regulators 
having cylindrical cores. Figs. 2,3, and 4 represent the 
core at different points of its range, and in each of these 
positions there is no tendency to move up or down. 
Figs. 6, 7, 8, and 9 show other forms of core which 
possess the same stability, and may be employed in the 
Pilsen regulator. In each the greatest mass of metal is 
in the middle, and the least at the extremities. Whether 
it be placed in a vertical or horizontal position the 
Pilsen regulator operates with the same uniformity of 
action. 
Fig. 10 shows the arrangement of the lamp as now 
constructed. The wire from the negative pole of the 
machine is connected to the terminal on the top at the 
leit, and from the communication goes from thence 
through the main coil M by means of the sliding contact 
spring S. After passing through M the current splits, 
part going through the small coil A and the rod D', 
which is insulated from the frame of the lamp, then to 
the contact roller r and lower carbon-holder H. The 
other part goes through the resistance coil E to the other 
rod D, which is also insulated from the frame, and thence 
to the lower carbon-holder by the contact roller. The 
positive current enters at the right-hand top terminal, 
and goes to the frame and upper carbon. The shunt 
circuit G is of thick German silver wire connected to the 
iron frame of the electro-magnet A. From thence a fine 
coil of German silver wire of about 130 ohms resistance 
is wound round the outside of the lower solenoid M', and 
the end of this coil is connected to the contact screw n, 
and to a comparatively thick copper wire of low resist- 
ance coiled inside the German silver wire on M’. The 
other end of this copper wire passes to the metal frame 
of the lamp, and thus completes the shunt circuit. 

The object of this supplementary resistance G is to 
make up a total resistance, together with the copper coils 
inside M1, equivalent to the lamp when burning; and to 
avoid heating when the main current all passes through 
that shunt or partial shunt circuit. 

Among the numerous ingenious details in the Pilsen 
lamps the following device for altering the length and 
number of turns of the wire on the main solenoid M 
seems to be novel. After the wire is all coiled on M (see 
Figs. 10 and 12) the insulator is scraped off a strip } in 
wide, leaving a ridge of bare copper wire ; and connexion 
with this is made through the contact spring S, which 
slides up and down the fixed rod,as shown. In this way 
the pull of the coil M can be adjusted, and the length of 
the are regulated. 

The use of the small electro-magnet A is to automa- 
tically short-circuit the high resistance coil M'. As 
before described, a split wire from M passes through this 
electro-magnet. The iron frame of A is made of a bell- 
crank shape, so that the armature at the top isa pro- 
longation of the bettom pole, thus utilising both poles. 








This armature is pivotted in the centre, and on the free 
side is weighted to overbalance and make contact with 
the adjustable contact screw n fixed to the insulated 
bracket at the side of the frame of A. Thus by means 
of A the high resistance wire on M' can be automatically 
cut out when the carbons are all consumed, or when there 
are none in the lamp, and the main current is then 
passed through the thick supplementary resistance wire 
and inside copper coil on M'. This is effected as follows: 
One end of the fine wire shunt coil on the outside of M' 
is connected to the wire of G, and to the metal frame of 
A at bottom; the other end being connected to the 
copper shunt coil and insulated bracket and contact 
screw. When the lamp is burning the main current 
passes through A and attracts the armature retaining it, 
and thus breaking the contact at x and adding the fine 
wire coil of M' to the shunt circuit, which then balances 
the lamp. When the carbons are quite consumed this 
electro-magnet A automatically cuts out the lamp. This 
is done by inserting a small insulated piece in the 
guide rod D' at I, so that when the bottom holder H 
rises to this insulated piece I the roller r on that side 
becomes insulated from the rod D', and the electro- 
magnet A is cut out of the circuit, the armature is 
released, and the weighted side remakes the contact and 
short-cireuits the German silver coil on M'. 

The upper coil then preponderates over the lower one, 
and pulls the top carbon up, thus completely separating 
the two carbons and breaking the are; the current then 
passing through the thick shunt coil and wire A. 

During the operation the supplementary wire and split 
circuit E maintain the circuit through the are (which 
would otherwise be broken by the insulation at 1), thus 
allowing the main coil M to expend the carbons and pre- 
venting the burning of the metal holders H A, Figs. 12, 
13, and 14. 

The frame of the lamp (see Fig. 12) consists of a 
brass tube mounted between two brass plates with two 
iron rods D' D, joined across at the bottom by the 
stretching piece B. The iron core C (Fig. 13) tits 
loosely inside a brass tube which again fits loosely inside 
the tube of the frame and is guided by contact rollers 
B B', so that it moves with very slight friction. The 
weight of the iron core is counterbalanced by that of the 
bottom carbon-holder by means of cords joined to the 
rods D! D at d'dand passing over the pulleys R' R. 
The metal rods D' D are used instead of cords near the 
arc to prevent scorching. The carbons are fixed as 
shown, one to the core tube C and the other to the lower 
holder H. 

If a lamp with fixed focus is desired the pulleys R' R 
are made double, one being twice the diameter of the 
other ; the cord that passes over the larger pulley being 
connected to the top electrode whilst that passing over 
the smaller puiley is connected to the bottom electrode. 
The different sizes of the pulleys allow the carbons to 
feed together in proportion as they are connected. One 
of the pulleys R' R! (see Fig. 13) has very fine teeth cut 
in its outer rim, and a weighted pawl or click P gears 
into the teeth. The object of this device is to restrain 
the cord which must rub over the pulley R' in one 
direction, and thus serve to arrest the parting of the 
carbons, when there are any fluctuations in the current. 
The carbons are fitted into the spring clips 4 A, and the 
bottom holder can be partly adjusted by altering the 
lengths of the two side cords at d!d. The top carbon 
can be adjusted to any position by the holder shown in 
Fig. 14, where the spring clip A is attached to the 
collar and arm L, and both are pivotted at & and free to 
move laterally. The collar é is fixed to the core tube C 
On one side of / is fixed an arm carrying a milled head 
free to turn, and having an eccentric slot cut in its face 
with a pin projecting from L inserted init. By turning 
the milled head, the arm L and the carbon clip / are 
moved, the latter being shifted backwards or forwards 
as required. The core tube C can also be moved round. 
The lower carbon-holder H runs by means of the contact 
rollers , and r between the guide rods D! and D, the 
contact being maintained by the spring S (Fig. 13). The 
top of the lamp with the coils is completely encased in a 
zinc box, The globe is put on from below in the usual 
hanging lamp, and is supported on the ash-pan which 
slides up and down the rod at the bottom. This is very 
convenient for putting in fresh carbons. ; 

Fig. 15 represents a form of ornamental hanging 
lamp suitable for the interior of theatres; a factory 
lamp made to burn 100 hours and having plate car- 
bons, as in the Wallace-Farmer lamp, is shown in 
Fig. 16. The electrical connexions are the same 
in this lamp as described in Fig. 10, but the parts are 
made stronger. Figs. 17 and 18 represent the Pilsen 
horizontal lamp, whichis perhaps the simplest of all arc 
regulators yet contrived. Fig. 18 is a diagram of the 
connexions in this horizontal lamp, where C is the iron 
core, 7 r the contact rollers, and M M!' the solenoids as 
before. One carbon is fixed to theend of the tube C and 
the other to the pivotted arm D. Such a lamp can be 
used with advantage in low-roofed factories, close to the 
ceiling. Fig. 19 shows the Pilsen lamp adapted to 
street lighting, in which the counterbalances of the 
iron core are shown reversed, and the coils are placed at 
the bottom beneath the lamp. The side rods D’ D, the 
counterweight W, holder H, and rollers R are the same 





as in the hanging lamp, but have their cords reversed, 
This arrangement permits the regulating coils to be safely 
protected and avoids shadows on the globes. : 

The Pilsen lamp has the great merit of simple con- 
struction and remarkably steady working. Hour after 
hour it continues to give out its bright white glow with 
hardly an appreciable flicker, and it has won the admira- 
tion of all beholders for its constancy of action. The feed- 
ing movement is continuous, the electric resistance of the 
are is sensibly the same, and it can be worked with 
almost any kind of engine, as the absence of any clutch 
































Fig. 19. 


or releasing gear enables it to quickly adjust itself to 
variations of engine speed. At the recent Paris Elec- 
trical Exhibition it obtained a gold medal; and it is 
now being exhibited at Sydenham. At the last meet- 
ing of the Society of Telegraph Engineers it 
exhibited by Mr. Henry F. Joel, C.E., engineer to 
Messrs. Rowatt and Fyffe, of 52, Queen Victoria-street, 
E.C., the English owners of the lamp, but owing to 
some defect in the temporary installation it did not do 
itself justice. Its merits must not be judged by the 
appearance it made on that occasion, but rather by what 
it does at Sydenham and has done at Paris. The 
Handel Orchestra at the Crystal Palace is lighted by six 
Pilsen lamps hanging from the roof, and all connected 
in one circuit. They are fed by the current from a 
Schukert dynamo-electric machine, driven at 850 revolu- 
tions per minute, by a Ruston and Proctor single- 
cylinder portable steam engine with the ordinary 
governors. The current through the lamps is about 
8.5 amperes, the electromotive force being 350 volts 
and the total resistance 45 ohms. The power of each 
lamp is that known as 2000 candles. 
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NOTES FROM THE UNITED STATES. 
New York, February 4, 1882. 

Tue situation in iron and steel in leading American 
markets is as follows: Boston market is firm and trade 
is checked by advancing prices. Bar plate and nails are 
scarce and mill supplies barely keep consumers going. 
New York markets are better supplied and there is fair 
activity in merchant bars and railway material of 
domestic make. Among recent large sales are one of 
20,000 tons steel rails at 55 dols. and one of 50,000 tons 
at 54 dols. Inquiry is improving. The probability of a 
further decline in rails checks demand for the present 
but strengthens the spirit of railroad enterprise. Phila- 
delphia is the centre of activity in all branches. Prices 
have not hardened over those ruling ten days ago, but 
there is a greater willingness among blast furnacemen 
and manufacturers to accept future engagements. A 
short time ago this was not the case. Pig iron has 
touched 25 dols. at furnace for No. 1, 23 dols. for No. 2, 
and 22.50 dols. for mill irons. These are inside prices. 
Best grades are quoted 50 cents higher. Within a few 
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days several leading anthracite companies have booked 
orders calling for deliveries far into midsummer, on the 
principle that it is safe to accept business as long asa 
profit of a dollar or two per ton is assured. The mer. 
chant iron mills are full of orders. Latterly more or less 
business has been declined because of the uncertainty of 
securing pig iron at fixed prices, Old rails have been 
jn very active demand, selling from 30 dols. to 31 dols. 
for English tees. 

A general advance in crude and finished iron was con- 
fidently anticipated, but at a second conference at Pitts- 
burgh it was decided to adhere to the 2} card for the 
present, notwithstanding no orders are accepted at that 


rice. One reason is, manufacturers have considerable 
old contract work on hand, and they desire it disposed 
of before increasing the cost of labour or material. The 
action of the Pittsburgh manufacturers gives general 
satisfaction. Nails, pipe, sheet, and galvanised iron are 


in quite active request. 

The coke region is producing coke far beyond trans- 
portaiion facilities. Iron is strong and steady at 
‘hicago, but the winter season has decreased consump- 
m requirements. Jobbers and storekeepers are taking 
advantage of the lull to provide against anticipated 
spring a stivity. Merchant bar is active at 3 cents. 

All indications point to a large uncertain demand for 
iron and steel to supply requirements of the rapidly 
increasing mining and agricultural population which is 
spreading westward of the Mississippi like an industrial 





crusade, It is the settled policy of manufacturing 
interests to guard against any sharp advances which 
might prejudice their control over the trade. Importa- 
tions are not anticipated unless there should be a sharp 
decline in prices or freights. 
HYDRAULIC LIFTS. 
On Hydraulic Lifts for Passengers and Goods.* 
By Mr. EpwAkp Bayzanp ELLiIneTon, of London. 
(Concluded from page 129.) 


Hydraulic Balance Lifts.—The author has endeavoured 
to overcome the above-mentioned difficulties; and has 
devised an arrangement which appears to him to meet all the 
requirements of a perfectly sate, rapid, and economical 
passenger lift. The conditions of the apparatus are as 


follows $ 
(a) The motive power is water either at high or low 
pressure ; 


(/) The ram is always in compression, and supporting 
the load directly ; 

(c) The dead weight of the ram and cage is balanced by 
hydraulic pressure ; 

(ad) The displacement of the ram is reduced to a mini- 
mum, and is balanced without any special mechanism ; 

(e) The weight of the moving parts of the lift is reduced 
to a minimum ; 

(f) No part of the machinery or supports is above the 
cage : 

(g) There is no part of the machinery which, by giving 
way, could reasonably be expected to cause an accident to 
those ascending or descending in the lift. 

This hydraulic balance lift is shown in Figs. 12 and 13, 
p- 154. The hydraulic cylinder, ram, and cage are as usually 
made, except that the ram is smaller in diameter. Its size is 
determined by the strength required to carry the load, and 
not by the working pressure of water available. As in 
Tomasi’s lift, the lift cylinder A is in hydraulic connexion 
with a second and shorter cylinder B, below which is a 
cylinder C of larger diameter. There is a piston in each, 
connected by the ram D. The capacity of the annular 
space EK E below the upper piston is equal to the displace- 
ment of the lift ram. The annular area F of the lower 
piston B is sufficient, when subjected to the working pres- 
sure, to overcome friction and lift the net load ; and the 
full area G of the upper piston is sufficient, when sub- 
jected to the same pressure, to balance within a small 
amount the unalterable weight of the ram and cage. 
When the parts of the apparatus are properly proportioned, 
the lift ram and the balance piston are in equilibrium 
in every position; or, in other words, the displace- 
ment of the ram of the lift cylinder is automatically 
balanced. 

The mode of action of the lift is as follows. Assuming 
the cage to be at the bottom of the stroke, the valve is 
opened from the cage by means of a rope or system of 
levers, and pressure is thereby admitted to the lower piston 
at F. The upper piston is always subjected to the same 
pressure. The pressures on the two pistons act in the 
same sense on water in the annular space E, on the under- 
side of the piston G; and the pressure is transmitted 
throngh the pipe H to the lifting ram, which thereupon 
ascends. As it ascends the ram increases in apparent 
weight, but at the same time the pistons F and -G descend, 
and are thereby subjected to an increasing head of water, 
which increased head, acting upon the large area of the 
pistons, exactly balances the increase of weight of the ram, 
or—to state the case more accurately—compensates for the 
loss of effective head in the lift cylinder. When the ram 
reaches the top of its stroke, the valve is closed, and the 
lift stops. On opening the valve to the exhaust, the pres- 
sure is relieved from the piston F, while the piston G 
remains subjected to the pressure as in ascending. The 
lift now descends ; the weight of the ram and cage, press- 
ing upon the water in the lift cylinder, transmits the pres- 
sure to the annular area of the piston G, and overbalances 
the weight of the pistons FE and G, and the pressure on 
the upper area of the piston G. As the lift ram descends 





* Paper read before the Institution of Mechanical 
Engineers. 
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Description of Lifts. 


Experiment No. 1—Fig. 6.—Chain lift with balanceweight. 
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9 
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1—Fig. 
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8—Fig. 
10—Fig. 
11—Fig. 
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* Nore.—The efficiency of the machine= 





There are, however, three elements to be considered : 
load lifted ; (3) the friction of the machine during descent, 
weight of the cage. 


3—Fig. 12.— Direct-acting ram. Author’s hydraulic balance lift. 
6.—Chain lift with balanceweight. 


) ’ ’ o” 
6—Fig. 10.— Direct-acting ram, with balance 


5.—Chain lift with balanceweight. 
‘ 9—Fig. 10.—Direct-acting ram, with balance chain and weight. 
».—Chain lift with balanceweight. 
4. 


Weight lifted x st roke 


Pressure X area of ram X stroke 


No safety gear. 

With safety gear. 

(Low pressure.) 
No winding drum. 


Safety gear. 
Rollers to cage. 


No safety gear. 
chain and weight. 
” 


Vertical cylinder. 
Horizontal cylinder. 


Safety gear. 


“ No safety gear. 


(1) The friction of the machine during ascent ; (2) the net 
represented by the additional load lifted in the unbalanced 


If, in calculating the efficiency, only the net load is taken, the real loss by frigtion in the machine is dovbled. The 


percentage of efficiency in the Table assumes the friction du 
during ascent only. 


into its cylinder, it displaces the water and loses weight, or, 
in other words, encounters an increased resistance to its 
descent. At the same time the balance piston ascends, 
and the pressure upon the pistons decreases ; the decrease 
in the pressure being in proportion to the increased pres- 
sure on the area of the lift ram. The lift ram and the 
pistons F and G are, as stated, in constant equilibrium. 
To make good any possible leakage, provision is made for 
admitting pressure under the piston F, and so raising it, 
thus allowing water to flow into the space E. 

The author’s hydraulic balance lift permits of great 
variety of application ; andthe proportions of the balance 
cylinder may be adjusted to suit any working pressure 
available, without alteration to the size of the lift ram. 
This facilitates the employment of high working pressures ; 
and it is therefore particularly adapted for use in connexion 
with public distribution of hydraulic power on the high- 
pressure or accumulator system, where economy in the use 
of the power is of vital importance. When working the lift 
with high pressure, the balance cylinder may be tempo- 
rarily disconnected, and the pressure used direct from the 
accumulator. 

The increase of the working pressure reduces the size of 
the lift cylinder, and also much increases the speed of the 
lift—a matter of great consequence in public offices, and 
other places where large numbers of passengers have to be 
accommodated. ~The author has for some time past 
adopted a working pressure of 200 lb. per square inch 
and upwards for high direct-acting lifts; and by so doing 
has succeeded in working these lifts at a speed of 200 ft. 
per minute, and, with a single lift taking five or six people 
at a time to a height of about 40ft., in accommodating as 
many as 3000 passengers in the course of nine hours. 

When using high-pressure water from an accumulator 
for working the hydraulic balance, it is not necessary to 
use the high pressure for the balance. Water may be 
taken for this purpose from a supplementary tank, placed 


at any convenient height; or the fluid used may with | 


advantage have a higher specific gravity than water. The 
water is taken from the tank and returned, at each ascent 
and descent of the lift cage. In many cases of high-pres- 
sure lifts the loss by displacement of the ram is not of 
sufficient consequence to be considered : then the arrange- 
ment adopted is as shown in Figs. 14and 15, page 154, 
and the cylinder A can be placed horizontally. 

Another incidental advantage of the hydraulic balance 
lift is that the space in the lift well, usually occupied by 
the counterweights and guides, is available for the cage. 
All head gear is avoided, and no special structural arrange- 
ment for carrying the weight from above is required. 

Having thus described what the author regards as the 


standard form of lift for passengers and goods, it is neces- | 


sary to remark that it is still possible for serious accidents 
to happen, unless attention is paid to the protection of the 
lift well, and to the method of working the lift. To work 
with safety and at a high speed, the lift well should be 
cased in, and closed by doors opened only from the inside 
of the lift. Doors should also be provided in the cage, 
though these may be dispensed with if care be taken to 
make the cage fit close to the framing of the lift well, the 
doors and boards being flush from top to bottom, so that 
they make a sliding joint with the cage. It is also desirable 
that the lifts should be worked by an attendant, especially 
in high-speed lifts, where it is necessary to be careful in 
handling the rupe, to avoid jerks at starting and stopping. 





ring ascent and descent to be equal, and gives the efficiency 


Economy of Hydraulic Lifts.—Having arrived at the 
conclusion that for practical purposes the only really 
secure lifts are those worked by hydraulic pressure applied 
on the direct-acting principle, without the aid of any 
balance chains or counterweights, it will be interesting to 


| consider how far hydraulic power is to be preferred upon 


the ground of economy. 

This question can be brought to a very simple test. 
Hydraulic apparatus, as u in hydraulic lifts, forms a 
system of mechanism for the transmission of power, and 
the relative economy of the prime movers need not for the 
present be considered. 

On the one side we may place the direct-acting hydraulic 
lift, and on the other an ordinary geared lift. In both 
lifts the friction of the cage and its balance are the same, 
assuming the friction of the hydraulic balance to be equal 
to that of the balanceweight and chains which they super- 
sede. Which force then will give the greatest efficiency ; 
power acting by fluid pressure, on a ram passing through a 
single stuffing box or leather, or the same power acting 
through ordinary gearing, and fivally winding the lifting 
|chain uponadrum? The loss of useful effect from the 
latter cause alone may equal that due to the friction of the 
ram. Where the water pressure is available without 
pumping, the question of relative economy, as between 
hydraulic and ordinary gearing, does not require argument ; 
that hydraulic gear is the most economical is sufficiently 
obvious. 

Bot there are of course other ations besides the 
friction of the machinery employed. If mechanical means 
have to be provided for- obtaining the water pressure, it 
may be that the loss in first producing this pressure and 
then applying it through an economical machine, may be 
greater than in applying it direct through an extravagant 





| machine; or, owing to the peculiarity of hydraulic 


| machinery, in involving, within narrow limits, an invariable 
| expenditure of power, the Joss of useful effect may more 
than compensate for diminished friction. 
| Nowa steam engine working an accumulator gives an 
efficiency of 75 to 80 per cent. The loss between the work 
stored in the accumulator and the work done by a direct- 
| acting ram may be taken at 5 to 10 per cent. ; which would 
| give a final efficiency of say 70 per cent. No geared lifting 
machinery, driven direct by a steam engine, gives anything 
| approaching so high an efficieucy ; and the efficiency would 
again be much lowered if, as in the generality of cases, the 
| steam engine had to be kept constantly moving. The loss 
| from this latter cause is much greater than the loss arising 
‘from the invariability of the lifting power; moreover, 
though the power of hydraulic lifts is invariable, yet when 
lifting the light loads there is a gain of speed. 
The comparison between geared and hydraulic lifts is not 
|inany way affected to the advantage of the former, by 
| substituting a gas engine for the steam engine and boiler. 
| The gas engine cannot drive direct, owing to its high speed ; 
| and it must be kept constantly going, since to start it takes 
/time and labour. There can be no question that the 
efficiency of a gas engine is far less than that of a steam 
engine or | the same work ; but this loss is in many cases 
compensated by the cheapness of the explosive power, and 
the convenience of having no boiler. These advantages of 
the gas engine are retained, by using it to obtain the 
hydraulic pressure; and the fact of its having to work 

‘constantly renders pumping against a constant head a 
peculiarly suitable occupation for it. 
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Until therefore it can be shown that the use of hydranlic 
pressure with a direct-acting ram entails more friction than 
a system of ordinary gearing to do the same work, hydraulic 
power will remain the most economical as well as the safest 
agent for direct lifts. The efficiency of the hydraulic 
jigger varies of course with the multiplying power ; but the 
same argument holds good for the jigger as for the direct 
ram, though to a diminished extent. 

There remains the question of first cost. On this point 
the author’s view is : 

1. Where safety is concerned cost should be a secondary 
consideration. 

2. The cost of hydraulic machinery, where the hydraulic 
pressure is available, is no more than that of any other 
system. 


| The lifts were designed by Mr, Wm. Carson, M. Inst. C.E., 














3. The extra cost required, where the pressure is not; to avoid the long approaches used at Woodside, and at the 
available, is as a general rule amply compensated for by | Liverpool landing-stage; and they have meat perfectly 
the greater safety, the greater general efficiency, the | fulfilled their object. Owing to the weight of the ram and 
greater economy in working, and the diminished wear and | cage being unbalanced, the efficiency is low ; but in this 
tear of the machinery. . | instance, as the rams are working ina tideway, Mr. Carson 

Lifts of Large Power.—Thus far only lifts of small | no doubt exercised a wise discretion in avoiding the com- 
power, for hotels, warehouses, &c., have been dealt with ; | plication of a balancing ram, or other balancing apparatus. 
as to which there exists a great variety of practice. Figs. 18 There is a connecting valve between the two lifts, so that 
to 22 are illustrations of hydraulic lifts of greater power, | a descending load in one lift may raise the other cage when 
a some novel features. a i required. The hoists are made to accommodate railway 

Figs. 18 and 19 illustrate the direct-acting hydraulic lifts | coal wagons, which can, if necessary, be taken across the 
erected at Seacombe pier, on the Mersey, to take the carts | river on the ferry boats. The platform upon the stage is 
and wagons from the floating landing-stage to the high | double; the upper portion slides, and is guided to the radius 
level. The height of lift is 32 ft., and the net load 20 tons. | of the bridge connecting the floating stage with the upper 
pier. 
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Figs. 20 tu 22 illustrate another arrangement of wagon 
hoists, constructed for the Midland Railway Company at 
Whitecross Station on the Metropolitan Railway. The object 
of the arrangement was to get a direct-acting hoist without 
sinking a well, the condition being that the concrete floor 
of the station should not be touched. There are two lifting 
rams at each side, placed in ltydraulic connexion diagonally, 
so that either two or four can be used, the lifting force in 
either case passing through the centre of gravity of the 
platform, When lowering loaded wagons, the water used 




















to lift the platform alone, or with only an empty wagon on | almost exclusively with a special class of lifts, which he con- 

it, is returned to the reservoir. | sidered to possess several points of interest; and he has 
For such lifts as these direct-acting hydraulic rams are | confined himself, with one or two exceptions, to machinery 

now almost exclusively used. That direct-acting hydraulic | constructed under his own supervision by the Hydraulic 

apparatus has not been more generally employed for small , Engineering Company of Chester. 

lifts is due, in the author’s opinion, rather to the mecha- | _—_— 

nical difficulties in the way, than to any doubt as totheir| In Table I. (see page 153) appended to the paper are 

superiority, whether used for heavy or light loads. | tabulated the results of a number of observations on the 
In conclusion the author would remark that he has left | relative economy of hydraulic lifts of different kinds, and 

many varieties of hydraulic lifts untouched, He has dealt | working at different pressures, 
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BELL-COLEMAN DRY COLD-AIR 


MACHINE. 


WE illustrate on page 158 one of a recent type of dry 
cold-air machines designed by Mr. J. J. Coleman of the 
Bell-Coleman Mechanic al Refrigeration Company, Glas- 
gow, for cooling the provisions of passenger ships, 
preserving the milk, cooling wines, and preparing a 
daily supply of ice for table use as required. Two of 
this class of machines have already been constructed, 
the one we illustrate being fitted on hoard the s,s. 
Antonio Lopez, a fine vessel of 4000 tons intended to 
carry 250 passengers and 1200 troops, recently launched 
on the Clyde by Messrs. Denny and Sons for the Spanish 
Transatlantic Mail Company, 

As will be seen from the drawings the arrangement is 
very compact, the machine is however much more power- 
ful than has usually been supplied by the Bell-Coleman 
Company for passenger use, their experience in this class 
of machines having shown that the daily working 
expenses are decreased when larger machines are used, 
which admit of their running only eight to twelve hours 
daily, instead of continuously for the twenty-four hours. 

This machine has one aircompressor, l4in. in 
diameter, and 18 in, str the steam cylinder being 
12 in. in diameter and 18 in. stroke; the air compressor 
is made of gun-metal, and fitted with phosphor-bronze 
inlet and discharge valves. Both the steam and cold- 
air cylinders have variable expansions, adjustable while 
the engine is running. The water used for cooling the 
compressed air during compression is drawn by a pair of 
plunger pumps bolted to the soleplate and worked by 
eccentrics off the crankshaft ; the latter it will be noticed 
has three bearings. The soleplate is a deep strong box- 
shaped casting; that part beneath the cold air, or 
expansion cylinder, has an opening at the top, correspond- 
ing to the exhaust passage on the cylinder, the cold air 
being discharged downwards into a box in the soleplate 
lined with wood, this box also having an opening at the 
side, from which the cold air is led by a wood or mets al 
trunk into the cold chamber. 

The drying pipes which form such an essential feature 
of this process consist of a series of horizontal tubes 
1} in. in diameter, arranged so that they can be built into 
the chamber lining, as shown in Fig. 2, which is the plan 
of the Antonio Lopez. In some forms of the Bell-Coleman 
apparatus these drying pipes are arranged in the sole- 
plate. 

A very interesting application of the system is one 
recently completed by the Bell-Coleman Company at the 
bacon-curing works of Messrs. Henry Denny and Sons, 
Waterford, probably the largest works of the kind this 
side of the Atlantic. It ccnsists of three cold-air 
machines, each capable of being worked separately, but 
delivering into a common airtrunk. Each machine con- 
sists of a compressor 23 iv. in diameter and 2 tin, stroke; 
an expansion cylinder, 17 in. in diameter and 24 in. 
stroke, and steam driving cylinder , 17 in. in diameter 
and 24in. stroke. The steam for these machines is 
supplied by two Galloway boilers, 26 ft. long and 7 ft. in 
diameter, working at a pressure of 80 1b. per inch. 

The compressors of each machine, if filled and com- 
pletely emptied each revolution, would deliver 55,500 
cubic feet per hour at 80 revolutions, and the aggregate 
power of these machinesis about 120,000 cubic feet of air 
taken into the compressors and cooled per hour to 50 deg. 
below zero. The average indicated horse power of the 
steam cylinders is about 60, steam being cut off at } 
stroke. The three machines are only required to 
worked simultaneously in summer weather, and even 
then not at above two-thirds of their full capacity. They 
are designed for cooling 500 hogs \killed daily, the 
earcases of which, after being exposed to the atmosphere 
for twelve hours, are then subjected to the influence of 
the cold air of the machines and thereby reduced to 
40 deg. This operation of cooling was previously accom- 
plished by hanging the carcases in a room, the iron 
ceiling of which was covered with several hundred tons 
or ice. 

The reason of these machines being adopted has not 
been so much on gccount of producing cold more econo- 
mically than by the use of as on account of the 
uniform degree of dryness of the air supplied by the 
machines, which prevents the carcases getting moist and 
flabby during the process of cooling. This has been so 
marked that machines for similar purposes are in course 
of erection in Limerick, and two machines have already 
been erected ia Hamburg for friends of Messrs. Denny, 
and are giving equally satisfactory resnlts. These facts 
are important in view of the statements which bave 
lately been freely made as to the relative merits of dif- 
ferent machines in producing dry air. It should be 
understood in connexion with this subject, that atmo- 
spheric air suitable for the preservation of food does not 
require to be absolutely dry, such air causes the food to 
become desiccated and to lose seriously in weight and 
flavour. The air of Europe has generally about 75 per cent. 
humidity, and a difference of a few degrees between the 
wet and dry bu'bs of a hygrome ter uniformly maintained, 
is better for commercial pur poss than an extreme degree 
of dryness. 

Bef -re the B.:Il-Coleman Company 
for the American meat trafli-, observa 
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ducted in a cold chamber of about 15,000 cubic feet 
capacity, by working m: achinery on land continuously 
for six weeks, during which time fish, meat, and fruits, 
such as peaches, were submitted to the cold air produc ed 
by theirmachines. A large number of observations were 
made in this chamber with the wet and dry bulb hygro- 
meters, which showed that the dryness of the air could be 
regulated to the utmost nicety by their process, so as to 
insure a thin protec tive dry skin upon the meat, fish, or 
fruit without the juices of the interior being affected. 

Since then, 54,000,000 lb. weight have been brought 
across the Atlantic by the aid of these machines, each 
carcase, or part of a carcase, being wrapped up in 
calico, which on arrival in port has been found to 
be invariably so dry as to be readily ignited by the 
application of a light. American or Australian meat 
is frequently wet on the surface when exposed by 
the butchers for sale, but this is owing to the cold 
meat, fresh from the ship, condensing the invisible 
vapour which the atmosphere contains, just as dew 
is deposited on a bright summer day on the exterior 
surface of a tumbler filled with cold spring water. The 
deposition of this humidity can, however, be prevented 
by allowing the meat gradually to attain as near 
as possible the temperature of the atmosphere before 
taking it out of the ship. The general arrangement 
of the cold air-producing machines now employed in the 
Transatlantic trade is that shown by the perspective 
view on page 158. As we have already stated, this 
is a much larger machine than has hitherto been used 
for ships’ provisions, but is intended only to be employed 
a few hours daily with a view to working it by one 
attendant instead of three in the twenty-four hours, as 
required for continuous working. 

The latter system has hitherto always been adopted 
in the Transatlantic traffic when a machine is started 
in New York Harbour, and never stops until it 
arrives in London, but there seems to be no necessity 
for continuous working for small machines intended only 
for ships’ provisions, as a well-insulated room seldom 
rises more than 5 deg. or 10 deg. by twelve hours’ 
atop pages. It may, however, be mentioned that in most 
of the wyages made with vessels supplied with the Bell- 

Coleman ship provision machine, such as in the case of 
om Orient, Lusitania, and Chimborazo, the machines 
have worked almost continuously between Great 
Britain and India and Australia. 

The larger a machine is the less expensive it is in 
prime cost and working expenses, per cubic foot of space 
cooled. In the case of small machines the prime cost of 
the machine is about 10s. per cubic foot of space cooled ; 
whereas the prime cost of a machine to cool 1000 tons 
of ship’s measurement is only about 1s. per cubic foot 
cooled. Again, the space occupied by the small machines 
is fully 50 per cent. of the space to be cooled, whereas 
with the larger machine the space is only 8 per cent. 
of the space to be cooled in all cases, including drying 
pipes, which sometimes are now being enclosed in the 
Soleplate of these machines. Again, the coal consump- 
tion in the small machines is about 1 lb. of coal per day 
per cubic foot of space cooled, whereas in the large 
machines it is only about } lb. per day. The wages for 

ttendance of the small machines is about ,\,d. per cubic 
feet cooled, in the case of a large machine about ;},d. 

Fig. 3 on page 158 shows the application of the system 
to the ss. Strathleven, the first steamer to bring fresh 
meat from Australia. In this view A represents the 
steam cylinder, B the air compressor which draws the 
air from the chamber by the pipe K K, compresses it, 
and then discharges it into the pipe H H, by which it is 
conveyed to the tower C. The heat generated by com- 
pression is partly removed by water injected into B 
during the act of compression, and partly by water spray 
injectell into the towerC. The air passes from the tower 
C into the drying pipes E E, which are subjected to the 
return waste cold air. A further reduction of tempera- 
ture is there obtained than could be attained by the use 
of water alone, and this has the effect of causing the 
moisture of the air to be deposited inside the pipes. 
The moisture is drained off by automatic traps. The 
air returns from the drying pipes by the pipes F F to 
the expansion cylinder G, where in the act of expanding 
it does work by helping to drive the apparatus, is 
reduced in temperature, and then discharged into the 
cold air trunk through which it is led to the ice-pail box, 
then into the meat room, vegetable and wine rooms, and 
is drawn back as before described to the compressor 
along K K, 


FOUR-COUPLED EXPRESS LOCOMOTIVE. 

We publish this week a two-page illustration, showing 
alongitudinal elevation and sectional plan of an express 
locomotive, designed and constructed by Mr. Emil Tilp, 
for the Kaiser Ferdinand Nordbahn Austria. As we 
shall in an early number give further engravings of this 
engine, we shall postpone any description for the present. 








GeRMAN WIRE. - Last year German wire mills supplied 
England with 30,000 tons of wire, and Russia with 40,000 
_ France received from Germany 12,000 to 15,000 tons 

* steel wire for sofa springs, and Americ a no less than 
30,000 ton f om tLe same source. 





MR. F. W. WEBB ON RAILWAY MA ATTE RS. 
SPEAKING at the annual dinner of the Manchester Asso. 
ciation of Employers’ Foremen and Draughtsmen, held at 
Manchester on Saturday, Mr. F. W. Webb, of Crewe. the 
President, spoke at length on matters connected with the 
ny ye of railways. Alluding to the increased use of 
steel, he claimed that the London and North-Western 
Railway Company had been the first great firm to recognise 
the importance of the improvements of Bessemer and 
Siemens. Steel had been substituted in nearly every por- 
tion of the locomotive which formerly was made of iron. 
At present the company had 1679 engines with steel boilers, 
and so far they had every reason to be satisfied with the 
result. The company were also one of the first to use 
Bessemer steel plates for their passenger vessels. They 
now had four first-class steamers constructed of this 
material running regularly between Holyhead and Ireland, 
and from the examination made from time to time of the 
hulls of these vessels, it was found that the material 
admirably answered its purpose. The plates had been 
manufactured under his superintendence. They had the 
misfortune last year to get one of their steel vessels on a 
sunken rock at the entrance to Carlingford Loch. Had it 
been built of iron he felt certain it would have become a 
total wreck. As it was 90ft. of her keel passed over the 
sunken rock, which bulged it in some places to the extent 
of 5in. or Gin., but there was not a single crack in the 
plates, and no water got into the vessel. Notwithstanding 
improvements in material, the quantity of rails annually 
required for repairs and renewals on the Londoa and 
North-Western Railway was now 20,000 tons. For every 
mile run, the actual loss of rails was about one third of a 
pound of steel, so that on the London and North-Western 
Raiiway 15 ewt.of steel disappeared from the rails every hour 
ofthe day. The collective wear and tear of locomotives on 
the London and North-Western Railway necessitated a new 
engine being put into the traffic every five working days. 
The question of the future permanent way was a very 
important one, and one that sooner or later would have to 
be dealt with, as with the immense consumption of wooden 
sleepers going on all over the world, we would be sure ina 
short time to find ourselves suddenly in the throes of a 
timber famine. They had tried to solve the problem them- 


selves on the London and North-Western RKaflway, by 
introducing a sleeper made of iron or steel, the chairs 


themselves being made of steel, worked up from the crop 
ends of rails. Most of the schemes which had been adopted 
had failed for want of elasticity, from the fact that Lolts 
and nuts had been used to a large extent. In the plan, on 
which several miles had been laid down on the London and 
North-Western Railway, they had tried to avoid all these 
defects ; and certainly they had every promise of success. 
Between the surface of the chair andthe liner, and also bi 

tween the liner and the sleeper, a sheet of bituminised brown 


paper was placed before the chairs were rivetted by 
hydraulic power to the sleeper itself. ‘This was intended 
to obviate the grinding away of the metal surfaces. ‘The 


wooden key had been retained, and placing it outside, as 
they did, they got a most perfect cushion between the rail 
and the chair, and as far as they had tried it, in consequence 
of the key swelling into the hollow made in the chair bracket 
in stamping up, they had not had a single instance in whic) 
the key bad worked back. If iron or steel could be intro- 
duced successfully for sleepers, the world would be able 
find for iron and steel industries work equal in amount 
that now required forthe making of rails. ‘The constantly 
increasing weights of passenger trains, and the question of 
how to provide more powe ful locomotives than existing 
ones without having more weight upon a pair of wheels 
than a road will carry with economy, was a problem yet to 
be solved, as also was the question of further economy 
in the working of the locomotive. Thinking the compound 
principle, if simply carried out, would do something towards 
this end, he had designed a locomotive engine in accordance 
therewith. The engine had two pairs of driving wheels, 
one pair being driven by the bigh-pressure cylinders, and 
the second pair by one low-pressure cylinder, the use of 
coupling rods, which gave trouble at high speeds, being 
abandoned. He had been enabled to do this without 
complicating things, thanks to the valve motion brought 
out by Mr. David Joy. ‘This system did away with the 
eccentrics, not that the old eccentrics had been a bad con- 
trivance, but onthe narrow gauge there was no room for 
wide bearings with.them, so as to allow the engine to run 
without hot brasses. He had called the engine ‘‘ Experi- 
ment,” bat from her performance he thought it was an 
experiment they would repeat. Last week he had the 
engine out for its first run in the traflic, starting from 
Crewe as the assisting engine with avery heavy train to 
Euston. Next morning he ran the engine with the 7.15 
Irish mail from Euston to Holyhead, arriving thre at 
1.40; and leaving again at three o'clock with the boat 
express. 

The engine maintained its steam to the pomt of blowing 
off the whole of the journey, and only consumed 23 5t lb. 
of coal per mile for the whole trip, including that for rais- 
ing steam. Seeing that the engine was new and the men 
strange to one of this construction, he thought it showed 
that something might be done in still further economising 
the fuel in locomotives. The fact that a new compound 
engine ran during its first round trip upwards of 528 miles 
and was as cool at the end of its journey as when it 
started promised well for the fature. Another problem 
which had been before them for the last few years was the 
question of continuous brakes. There were many inven- 
tions in the field, but out of over a thonsand patents for 
brakes which he had examined, one taken out by Messrs. 
Swinburne and Laming in 1865 had the germ of a good 
many of them. Most of the leading engineers had been 
agaiust the automatic action, firmly believing that these 
machines would be more liable to cause mischief than to 
help in avoiding it; and this belief had been fully verified 
by more than one uafortanate accident. Oa looking at 


t 
to 
} 












































































































































ENGINEERING. 





Fes. 17, 1882.) 





157 








= SS 
the engineering papers, which were supposed to deal 
impartially with these questions, he was really sur- 

rised to see the remarks made in one of them relative to 
the Blackurn accident. The paper went so far as to state 
that a snubbing had been given by the President of the 
Board of Trade to one of their oldest and mozt respected 
officers. Tbe fact was, there was not so much snubbing in 
it after all. The appendix to the report stated very 
clearly, ‘‘ It is essential the defects in the automatic brake 
to which Colonel Yolland alludes should be provided against, 
and every precaution taken to insure the brake acting 
only when required.’’ So far as the principal English 
railways were concerned they were arriving at a solution 
of the diffienlty, and they had to thank, in some degree, 
Messrs. Gresham and Craven, who had rendered consider- 
able assistance and who had made the manufacture of the 
necessary details a specialty. 











NOTES FROM THE NORTH. 
GuLascow, Wednesday. 

Glasgow Pig-Iron Market.—Tbe warrant market showed 
still further weakness last Thursday, and there was a 
pressure of sellers in the market desirous of realising. 
Some holders, owing to the want of animation and dear 
money, seemed to be tirmg of their holdings. Prices suf- 
fered a decline of 4d. on the day, and closed at 48s. 11d. 
It is now about five months since last time that the price 
was under 49s. per ton. In the morning business was done 
at from 49s. to 49s. 24d. cash, and from 49s. 3d. to 49s. 54d. 
one month, the market closing with buyers at 49s. 2d. 
cash and 49s. 5d. one month, and sellers asking 1d. per ton 
more. In the afternoon from 49s. 14d. to 49s. 11d. cash, 
and from 49s. 4d. to 49s. 3d. one month, were the quota- 
tions. and the market closed with buyers offering 48s. 11d. 
cash and 49s. 24d. one month, pom sellers 1d. per ton 
higher. The market was a turn easier on Friday, and 
closed 1d. over the final quotations of the previous day. 
On the week, however, there was a decline of 8d. 
per ton, and the decline from the highest price paid 
this year—53s. 1jd,on the 9th of January —was thus fully 
4s. per ton. Business was done at 49s. to 48s. 10d. cash, 
also at 49s. 1d. eight days, and 49s. 3d. to 493. 14d. one 
month, the market closing with buyers at 48s. 11d. 
cash and 49s. 2d. one month, and sellers wanting 1d. 
per ton more. The quotations in the afternoon ranged 
from 48s. 10jd. to 49s. 1d. cash and from 49s. 2d. to 
49s. 3}d. one month, and at the close of the market there 
were buyers offering 49s. cash and 49s. 3d. one month, 
and sellers asking 1d. more per ton. Monday’s warrant 
market, although opening quiet, bad a slight return of 
activity, but it subsequently relapsed, and closed 1d. per 
ton lower than the closing price on Friday. Business was 
done during the forenoon at from 48s. 10d. to 49s. 1d. 
cash, and from 49s. 14d. to 49s. 44d. one month, and at the 
close of the market there were sellers asking 49s. 14d. cash 
and 49s. 4}d. one month, and buyers near. In the 
afternoon the quotations ranged from 49s. 13d. down to 
48s. 1ld. cash, and from 49s. 3$d. to 49s. 2}d. one 
month; and the market closed with sellers at 49s. 
cash and 49s. 3d. one month, and buyers offering 1d. per 
ton under those quotations. Yesterday’s market was quiet 
but firm, and the closing quotations were about 1d. per ton 
better than those of the previous day. There were trans- 
actions in the forenoon at from 49s. to 49s. 14d. cash, and 
from 49s. 3d. to 49s. 44d. one month, the close being buyers 
at 49s. cash and 49s. 3d. one month, and sellers near. Busi- 
ness was done in the afternoon at 49s. 0}d down to 48s. 11d. 
cash, also at 49s. 34d. and 49s. 3d. one month, and sellers 
asking 1d. more per ton. The market was strong this 
forenoon, and a good business was done at 49s. 1d. up to 
493. 6d. cash and 49s. 9d. one month; and the close was 
sellers 49s. 6d. cash, and 49s. 9d. one month, and buyers near. 
There was a certain degree of flatness in the afternoon 
market, and business was done at from 49s. 5jd. down to 
493. 3d., from 49s. 9d. down to 49s. 7d. one month, 
and towards the close there were buyers at the lower 
quotations. It will thus be seen that if we except this day's 
market there is still a tendency towards lower prices, 
though the value of warrants has not declined any lower 
than the lowest point reached last week. The depression 
which exists is in a great measure due to holders realising 
and a restricted demand abroad for makers’ iron ; still, any 
favourable feature would doubtless soon cause an improve- 
ment. Recent advices from America report prices steady, 
with a quiet demand for Scotch iron. There is no buying of 
any consequence from the Continent. Shipping iron is very 
dull. The official quotations are mostly lower, but in second 
hands a decided decline in prices has lately taken place. 
Shipments are rather above the average for this season of 
the year, which is owing to the fact that the open weather 
renders it possible to send iron inland, on the Continent, 
and elsewhere. Last week’s shipments amounted to 
10,786 tons, as compared with 16,072 tons in the corre- 
sponding week of last year. There are now only very 
small deliveries into Messrs. Connal and Co.’s public 
warrant stores ; indeed, there has lately been a reduction 
to the extent of a few tons. The stock yesterday stood at 
631,150 tons. A good deal of interest has been excited in 
the Glasgow market this week by reports from Middles- 
brough, to the effect that the Cleveland ironmasters are 
willing to consider the desirability of continuing the 
restriction in the make which began last October both in 
the North of England and in Scotland by mutual arrange- 
ment. The period for the continuance of the arrangement 
will terminate at the end of next month, and it is thought 
that the Scotch ironmasters will be disposed to give favour- 
able consideration to any reasonable proposals that may 
be submitted to them. There are still 106 blast furnaces 
in actual operation, as agamst 122 at this time last year. 
Last week’s principal shipments were to the United States, 

Italy, Germany, Holland, and Belgium. 


The “* Peter the Great,’”’—Here are some more parti- 


culars regarding the trials of the Russian warship, Peter 
the Great, the results of which are deemed most satisfac- 
tory. There are two sets of engines, and the port and 
starboard gave on the measured mile an indicated horse 
power of 4115.42 and 4181.46, making a total of 8296.88 
as the mean of six runs. Thenthe engines were run for 
six hours, and they gave a mean of 4071.99 and 4148.04, 
or a total of 8220.03 for both sets of engines maintained 
throughout six hours. The total of these two results is 
16,516 98, or a mean of 8258.45 indicated horse power. 
The result is far in excess of what was contracted for by 
Messrs. John Elder and Co. The close approximation to 
the power indicated respectively by the two sets of engines 
is a striking example of engineering accuracy. 

The New Docks at Grangemouth.—When the water 
burst into the new docks at Grangemouth some weeks ago, 
Messrs. Brand and Son, the contractors, had not removed 
the rails that ran along the bottom. Divers have lately 
been engaged in removing them and bringing them to the 
surface, and their operations are attracting much attention. 
The mooring buoys have also arrived from a firm in 
Glasgow, and have been placed in position by the divers. 
The dredging at the entrance to the docks is almost eom- 
pleted, and the dredging of the cut, which is in the hands 
of Messrs. Lawson and Best, commenced last week. The 
Caledonian Railway Comp wy are also pushing on with the 
laying of the rails and making the roads around the docks 
preparatory to the formal opening, which will take place 
soon. 


Institution of Engineers and Shipbuilders.—An ordinary 
meeting of the Graduates’ Section of the Institution of 
Engineers and Shipbuilders in Scotland was held last week, 
the President, Mr. James Rowan, in the chair. An inte- 
resting and instructive paper was read on “ Factors of 
Safety,’ by Mr. A. C. Jameson, assistant to Professor 
Fleeming Jenkin, of the Baxter Chair of Engineering, 
University of Edinburgh. It gave rise to a well-sustained 
discussion. 


Mining Institute of Scotland.—The monthly meeting of 
this Institute was held at Hamilton last Thursday evening, 
Mr. Ralph Moore, H. M. Inspector of Mines, President of 
the Institute, in the chair. Mr. Jonathan Hyslop, M.E., 
Kinneil, read an exhaustive paper on ‘‘ Haulage Expe- 
riencies,’’ favouring the chain system of haulage in con- 
nexion with mining operations. It was subjected to a short 
criticism, and discussions were then taken on papers on 
‘*Belgian Mining’’ and “ The Mines Regulation Act,”’ 
which were read at former meetings by Mr. R. T. Moore 
and Mr. John Drinnan. 








NOTES FROM THE SOUTH-WEST. 
Bristol and South Wales Railway Wagon Company 


(Limited).--The forty-second half-yearly meeting of this | 


1881, the iron shipments were: Cardiff, 7913 tons ; New- 
port, 9249 tons ; Swansea, 295 tons. 

Newport. — Local trade maintains in almost every 
respect its previous activity. Of steam coal the exports 
continue remarkably good, and prices are well sustained. 
For forward business this state of affairs continues quite as 
marked. Three parcels of iron were cleared last week, 
viz., to New York 1552 tons, Baltimore 2000 tons, and Rio 
de. Janeiro 812 tons. Last week’s clearances comprised 
26,776 tons of coal and 4364 tons of iron. From Bilbao 
there came to hand 12,090 tons, and from other places 
4810 tons of iron ore. 


Bristol Water Works Company.—A special meeting of 
this company was held at Bristol on Saturday to consider 
a Bill now before Parliament to enable the company to 
construct additional works, and raise additional capital, 
and for other purposes. Mr. F. Fry presided, and said the 
works they sought to carry out were a line of pipes to bring 
the Sherborne springs into Bristol, a distance of 13 miles, 
and a store reservoir larger than the largest reservoir now 
in use. The Act of incorporation was passed in 1846. 
Since that time the company had obtained powers for 
works and capital—in 1862 for the large reservoir at 
Barrow, and in 1865 for the pumping station at Chelvey. 
It would have been manifestly against the interest of the 
company that they should have constructed works at the 
commencement as complete as they were now had they had 
the power to do so ; but as the importance of the works to 
the inhabitants had become more and more obvious, as 
shown by the demand for water, additions to the works 
became necessary. The result had been that the city and 
suburbs had been well supplied. The Bill was approved. 


Cardiff.—During the week the steam coal market has 
been firm. Besides the exports of steam coal, which main- 
tain a good average, several parcels of iron, patent fuel, 
and coke have been got away. From Bilbao a numerous 
list of arrivals with iron ore have been recorded, and this 
trade now appears to be assuming a more regular phase 
than was noticeable a few weeks since. Imports o: iron 
ore from other sources have also taken plac: on a good 
scale. Last week’s clearances comprised 118,410 tons of 
coal, 952 tons of iron, 4020 tons of patent fuel, and 1322 
tons of coke. From Bilbao there arrived 12,003 tons, and 
from other places 3546 toas of iron ore. 


Caerphilly.—The collieries of this district are fairly 
supplied with orders. The Llantwit and Black “ein 
Colliery Company are about to recommence sinking cpera- 
tions for steam coal. 


Penarth Harbour, Dock, and Railway.—The works of 
the dock extension, which it will be remembered were let in 
August to Mr. T. A. Walker, of 18, Great George-sticet, 
are making satisfactory progress. About 80,000 cubic 
| yards of earthwork have been completed, and preparations 
_— — made for proceeding with the construction of the 

ock wall. 





company was held on Friday at Bristol, Colonel Savill | 
presiding. The chairman, in moving the adoption of the| Rhymney Railway.—The Rhymney Railway Company 
report of the directors (which was approved unanimously) | is about to apply to Parliament for powers for the construe- 
said he thought it was satisfactory that after a company | tion of a railway with branches from the Great Western 
had been in existence for upwards of twenty years it should Railway at Quaker’s Yard. The new line will give access 
still be in a position not only to pay a dividend of 10 per | to the Cyfarthfa Company’s collieries and works, and to 
cent. but to go on adding considerably to its reserves. If | the undeveloped coalfield generally lying on the west side 








the shareholders looked to the reports of other wagon 
companies they would observe that the dividends had 
dropped off year by year. It was extremely satisfactory 
that this company was in a position to pay a 10 per cent. 
dividend, particularly when it was remembered that it was 
able to carry 12501. to the different reserves. More than 
an average amount of contracts had been concluded at 
remunerative rates; but as the increase had occurred at 


the end of the half-year the benefit did not accrue in this | 


account. The revenue account showed a disposable 
balance of 85251., out of which the directors recommended 
that a dividend be declared at the rate of 10 per cent., that 


10001. be carried to the contingent fund, and 2501. to the | 


depreciation fund, carrying over a balance of 6751. 


Burnham.—It has been decided to commence a steam- 
boat service between Burnham Port and South Wales on 
April 3. 

Bridgewater.—A proposed new railway station has been 
commenced, the contractor being Mr. Robertson, of Bristol. 
The contract is understood to amount to between 30001. and 
40001. 

The Bute Docks.—A deputation of freighters of the port 
of Cardiff waited npon Mr. W. T. Lewis, the Marquts of 
Bute’s agent, on Saturday, to discuss certain clauses of 
the Bute Dock Bill now before Parliament. It was stated 
on behalf of the deputation that unless the clause empower- 
ing a toll for the use of sidings and terminals were elimi- 
nated from the Bill it would receive the opposition of the 
coal shippers. Mr. Lewis replied that the Marquis of 
Bute would not go to the expense of constructing a new 
dock unless he could get a fair return for his outlay, and 
at the close of the interview an abandonment of the 
scheme seemed by no means improbable. 


South Wales Coal and Iron.—The shipments of coal 
from the ports in the Bristol Channel indicate a brisk 
demand for South Wales coal; all the shipments are very 
large. Cardiff shipped last month to foreign ports 479,090 
tons of coal; Newport, 129,325 tons; Swansea, 68,155 
tons; and Llanelly, 4632 tons. For January, 1881, the 
shipments were: Cardiff, 385,919 tons ; Newport, 91,191 
tons ; Swansea, 51,992 tons ; and Llanelly, 2625 tons. The 
coastwise shipments last month were: Cardiff, 78,771 
tons ; Newport, “78,691 tons; Swansea, 61,032 tons; 
Llanelly, 8307 tons. The coastwise shipments for January, 
1881, were: Cardiff, 65,714 tons; Newport, 61,079 tons ; 
Swansea, 53,274 tons; Llanelly, 8541 tons. The iron 
shipments last month were: Cardiff, 12,088 tons; New- 
port, 16,547 tons; Swansea, 1764 tons. For January, 


| of the Taff, between Quaker’s Yard and the Cyfarthfa 

Collieries. In addition, the proposed line will give access 
to the extensive Merthyr Vale Colliery of Messrs. Nixon, 
| Taylor, and Cory, and to the private tramway of the 
| Aberdare and Plymouth Iron Company. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Sheffield Trade with America.—The return of exports 
from Sheffield to America for the past month shows the total 
| value of the goods exported to have been 96,7221. as com- 
pared with exports 51,7331. in the corresponding period of 
last year. Owing to the exports of steel rails there is an 
increase of 11,0001. Cutlery has fallen 40001. as compared 
with December last. 


| Proposed Coal Exchange at Rarnsley.—The Barnsley 
Chamber of Commerce propose the forming of a Royal 

| Exchange at Barnsley, where coalowners, merchants, and 

—_ may transact their business, instead of at the 
otels. 


| Armour Plates.--Seven of the largest armonur-clads 
| which are now under construction in the French dock- 
yards, will be protected with the Wilson compound armour, 
as supplied by Cammell and Co. to the English Navy. 


Local Companies.—The North Central Wagon Company 
(Limited) has declared a dividend of 8 per cent. per annum, 
free of income tax. The report of the Sheffield Wagon 
Company (Limited) has been issued, and it shows a balance 
of 16381. 12s. 3d. available for dividend. The directors 
recommend that a dividend after the rate of 4 per cent. 
per annum be declared, free of income tax. After paying 
all claims this will leave a balance of 2901. 4s. 4d. to be 
carried to next account. The Wakefield Rolling Stock 
Company (Limited) likewise declares a dividend after the 
rate of 4 per cent. per annum, less income tax. The rolling 
stock of the company consists of 1915 wagons. Mr. W. 
Lidster, the retiring director, was reappointed. The 
‘* private’? companies, who issue no printed reports, are 
known to be doing well. 


Hull and Barnsley Railway Extension to Huddersfield 
and Halifaxz.—A good deal of opposition is likely to be 
offered to the scheme for extending the Hull and Barnsley 
Railway to Huddersfield and Halifax. The inhabitants of 
Barnsley, and their representatives in the local com- 
mercial institutions of the town, will certainly oppose the 
new Bill promoted by the company, as they consider their 





town neglected. 
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COLD DRY AIR MACHINE, AND REFRIGERATING PLANT. 


CONSTRUCTED BY THE BELL-COLEMAN MECHANICAL REFRIGERATION COMPANY, GLASGOW. 


(For Deser iption, see Page 126.) 
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NOTICES OF MEETINGS 

Tue [INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 21st, 
at 8p.m, Paper to be discussed: “ Air-Refrigerating Machinery 
and its Applications,” by Joseph James Coleman 

PHYSICAL Socigty.—Saturday, February 25th, at 3 p.m. The 
following communications will be made: “On the Influence of the 
Form of Conductors on Electric Conduction Kesistance,” by G. Gore 
* On Faure’s Accumulator and on a Simplified Form of Dispersion 
Photometer,"’ by Professors Ayrton and Perry. 

THE SocteTy OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS, 

A meeting of the Society at 25. Great George-street, Westminster, 
Tiursday, February 23rd, Council meeting at 7 p.m., ordinary 
veneral meeting at8 p.m, ‘Siemens’ System of Railway Gong- 
Signalling,” by R. Von Fischer Treuenfeld, Member. 


“ENGINEERING. 


FRIDAY, FEBRUARY 17, 1882. 











SANITARY SUMMARY FOR 1881. 
THE progress of sanitary science during the past 
year, although not presenting any striking features, 
has still been on the whole of a satisfactory kind. 





If we take the history of the subject for the last 


quarter of a century, its present condition is very 
encouraging. Some years ago we heard an intelligent 
member of the Upper House of Parliament make 
the remark that he had only recently heard of sani- 
tation, and did not know what it meant. Now, we 
may congratulate ourselves that the matter has been 
taken up actively by the local authorities of our 
small towns and even villages. The press is con- 
stantly devoted to the discussion of the state of 
health generally and locally, and the formation of 
sanitary associations, the holding of congresses, 
meetings, &c., tend to the gradual, but slow diffu- 
sion of the knowledge of those laws, obedience to 
which is so essential to our social and national 
welfare, but whose neglect has hitherto been far 
too common as a rule. 

We published recently (see page 579 of our last 
volume) an analysis of Parliamentary notices of 
Private Bills for session 1882. Among these will be 
seen that in regard to gas, water, and electric lighting 
there are fifty-three, and for towns improvementand 
local corporations thirty. Many of the Bills proposed 
among these latter have to deal with improved 
water supply, better drainage, and extension of 
authority in sanitary matters, directly or indirectly. 
But these applications for private Bills are by no 
means the only signs of sanitary progress. The 
inspectors of the Local Government Board have, 
during the past year, been constantly engaged in 
inquiries as to proposed local improvements for 
sanitary purposes, and in the event, which has 
frequently been the case, of the applications of the 
local authorities being approved, provisional orders 
have been, and are being issued, enabling such 
authorities to obtain loans for the purpose of carry- 
ing out the proposed improvements. A very 
encouraging feature of last year is the number of 
advertisements that have appeared in professional 
and local journals inviting tenders for the construc- 
tion of new sewers, the extension and enlargement 
of those already existing, formation of improved 
outlets, and various methods of disposing of sewage. 
For these improvements the local authorities have 
already got the necessary powers, and the loans to 
provide for the necessary expenditure. Hence an 
amount of sanitary progress is being made that 
does not become generally known. 

The session of 1881 was barren in respect to 
domestic legislation, with all but one exception. 
The Act “to consolidate the Alkali Acts of 1863 
and 1874, and to make further provision for regu- 
lating alkali and certain other works in which 
noxious or offensive gases are evolved” (44 and 
45 Vict., cap. 37) came into operation on the first 
day of the present year. It provides for the regis- 
tration of alkali, sulphuric acid, chemical manure, 
gas liquor, nitric acid, sulphate and muriate of 
ammonia (sal-ammoniac), and chlorine works. 
The owners of such works are to use the best 
practicable means for preventing the discharge of 
noxious and offensive gases from them, and they 
are to be under the supervision, at all reasonable 
times, of the inspectors appointed by the Local 
Government Board. The penalty for the infringe- 
ment of the Act is 20/. for the first offence, and 50/. 
for every subsequent offence, together with a 
further sum not exceeding 5/. per day during which 
such subsequent offence has continued ; to be 
recovered in the county court from the owner, or 
(if he has used due diligence to comply with the 
Act) from the actual offender in his employ. 

We sincerely hope that the Thames Conservancy, 
the Local Government Board, or some other pro- 
perly constituted authority, will immediately take 
in hand the condition of the banks of the Thames 
below bridge under the Act during the coming season. 
In our younger days there used to be a general 
rush of City men during the afternoon to the steam- 
boats for Gravesend to get a “breath of fresh air.” 
After leaving Blackwall, in those days, this was 
easily obtainable, as not the slightest nuisance of 
any kind was produced on either bank of the 
Thames, so far as Gravesend. Having made 
repeated trips last year to get information in regard 
to the state of the river for articles that have 
appeared in ENGINEERING, we do not hesitate to 
say that usually either from the river or its banks 
the stench was in many instances most offensive ; 
on one day in August last, intolerable. What with 
chemical and manure works, gas works, the outfalls 
of sewage at Barking and Crossness, and the 
stifling fumes of cement works, the whole route 
impressed the mind with a painful sense of the 
performance of a duty rather than a feeling of 
pleasure, 





As regards the water of the Thames our readers 
will find ample information in our last volume. 
We may here mention, however, that an eminent 
member of the Metropolitan Board of Works 
assured his hearers who had bitterly complained 
of the state of the river in the neighbourhood of 
Woolwich a few weeks ago, that they were entirely 
mistaken, that chemical analysis showed that not 
the least danger arose from the river, and lastly, 
that fresh water running into the sewage dis- 
charged into the Thames at Barking and Crossness 
purified it! Had the late Mr. Jackson, formerly 
member at the Board, been present, we imagine 
that such a statement would never have been made, 
at least in his presence. At the same time the 
said member expressed his regret that, through un- 
avoidable causes, Mr. Hope’s scheme for carrying 
the sewage to Maplin Sands had not been carried 
out. 

Two courses that have been adopted cannot fail 
to influence beneficially the future of sanitary 
questions. We refer to the examination of district 
surveyors, and granting them certificates of com- 
petency in regard to knowledge of sanitation, and 
the formation of what we venture to call “ sanitary 
classes” among ladies. We have met with many 
district surveyors and engineers possessing not the 
slightest knowledge of chemistry and sanitary 
science generally ; indeed, in this category, we may 
include many medical officers. The borough 
engineer may be an adept in drawing plans of 
sewers, and for drainage generally, but as regards 
their requirements for sanitary purposes a common 
bricklayer would prove himself equally efficient. 
An instance came under our notice in the early 
part of last year in which 170 houses, newly built, 
in the neighbourhood of one of our large towns, 
had the sewers so constructed that they descended 
into the soil about a foot lower than their outlet 
into the main sewer in the middle of the road. Of 
course, after the houses had been inhabited some 
time it was discovered that the bottom of each 
sewer as it left the houses had become the recep- 
tacle of the solid refuse, while the supernatant 
liquid alone found its way into the main sewer, 
leaving the solids to putrefy and emit the most 
filthy stench into the houses. In another case we 
witnessed only last August the opening of the 
drains of three houses, each of which we were 
assured were drained direct into the main sewer. 
When the soil was removed it was discovered that 
the refuse of the houses in each case was run into 
an 8 in. pipe behind the houses, and the only com- 
munication with the main sewer was by means of a 
similar pipe which had been stopped up for years, 
The basements of each were flooded with sewage, 
mostly ina putrefying state. No wonder that in one 
of these houses, containing no less than thirty-five 
persons, five cases of small-pox occurred, of which 
three proved fatal, four cases of whooping-cough, 
of which one proved fatal, and five cases of measles. 
These houses are typical of about forty houses on 
the same property ; yetall this now exists with the 
knowledge of the local medical officer, of the sani- 
tary committee of the vestry, and yet not a single 
step has been taken during the last five years to 
remedy the evil. 

We have alluded to the formation of female sani- 
tary classes as likely to prove of great advantage 
in diffusing sanitary knowledge. Medical officers 
and sanitary officers are only of actual use in stamp- 
ing out disease, and frightening people into a tem- 
porary sense of the danger they incur. Women, 
on the contrary, can exercise the gentle power of 
persuasion, which is infinitely more effective in the 
result. An amusing, although grave occurrence 
came to our knowledge last year in a district in the 
north of London in which small-pox suddenly 
appeared. The sanitary authorities ordered the 
destruction of the bedding, &c., in one house, and 
the poor people were put to great distress. The 
neighbours were informed, however, that abun- 
dance of carbolic acid could be obtained gratis at 
the vestry, and in the fear of an attack of disease 
the poor in the adjacent houses made so many 
applications for the disinfectant, and used it so 
efficiently, that the neighbourhood soon became 
little better in smell than large carbolic works. 
Now persuasion in such a neighbourhood, by visits 
from influential females, might thus be productive 
of much good, and prevent the necessity of the 
more active interference of the local authority. 

Overcrowding is still a great evil in all our large 
towns. Two special instances of this occurred in 
London last year ; one in the City, and the other 
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in the north-western metropolitan district. The | 
state of things was only discovered by the usual | 
sign—death; yet under the present state of the law 
the authorities have no power to interfere, pro- | 
vided the limits prescribed by the law are not | 
exceeded. The evil exists to an alarming extent in 
London generally. The new buildings erected for 
the “poor” are simply a farce in their result. They 
are chiefly inhabited by families earning at least a 
comfortable existence, while in their immediate 
neighbourhood the actual poor are huddled together 
literally like pigs, and frequently as dirty. A land- 
lord who owns a very large amount of property in 
small tenements informed us that at the end of last 
quarter, out of 300 tenants inhabiting one or two 
rooms each, there was but one that did not owe him 
rent. Of course the poor creatures cannot leave; 
with the fear of the brokers before their eyes they 
pay the last penny, pawn literally everything but 
rags off their backs, and consequently live in a state 
of pitiable destitution ; and their condition invites 
disease and death. The actual condition of the low 
poor in London is a disgrace to the metropolis, and 
unfortunately it is hidden under a flourish of trum- 
pets issuing from conferences, &e., 
which throw a gloss of apparent progress while 
the actual condition lies as a putrefying and disease- 
spreading mass beneath the apparently tranquil 
surface. 

Into the general question of water supply we 
shall here not enter, but merely call attention to 
the dangerous condition of the water-tanks of the 
houses of the poor. In many instances the slops of 
the house are emptied into the rain-water gutter, 
and thence by the pipe reach the water-tank. In 
two instances, recently, we noticed that the water 
used for drinking and other domestic purposes, by 
over fifty persons, was literally black. A trip by 
railway in many parts, especially the east of Lon- 
don, where the line runs at a level of some of the 
house-tops, will reveal a sight of water-tanks, 
devoid of covering, open to every refuse, and occa 
sionally the younger members of the neighbourhood 
converting them intoa foot-bath. The landlord of 
the small tenements, who is seldom to be seen, as he 
leaves his work generally to an agent, will do nothing; 
the tenants consider it is the business of everybody 
in the house but themselves to keep the cistern 
clean, and the consequences, as might be expected, 
are that the doctor and the undertaker flourish on 
this gross state of sanitary neglect. It would be 
even to the interest of the water companies to look 
after this evil, for they sustain considerable loss 
by the tenants frequently running off all the water 
daily to mitigate the evil of the dirty cistern. 

Among the events of the year may be especially 
mentioned the opening of the Abatement of Smoke 
Exhibition. The details of the various exhibits 
have already been dealt with in our columns. It 
is only those who are given to early rising in 
London that can form any estimate of the effect of 
domestic smoke. At the present time even some idea 
may be arrived at of its effects. Atdawn of day ina 
clear morning, between six and seven surrounding 
objects, at a distance of, say, three miles from the 
centre of London, are clearly distinguishable. But 
shortly after that hour the domestic smoke comes 
into operation, and rapidly eclipses all but the 
nearest objects. About eleven in the morning the 
smoke clears away toa large extent. An elevated 
position of the observer shows the gradual formation 
of a brownish cloud overhanging the houses as the 
morning fires are lit up. The absence of this 
smoke at early hours on Sunday mornings strik- 
ingly shows the late-rising habits of the bulk of 
the inhabitants of London. But however much 
good may be done by the Exhibition to which we 
refer, it is very evident that out of, say, the 550,000 
houses of London, a long time, indeed years, will 
elapse before any improvement of an extensive 
character can become visible. The furnaces of a 
factory can easily be arranged to consume smoke, 
but to endeavour to carry out such a project in 
even a fraction of the fireplaces now existing in 
London is as Utopian as impracticable. By far the 
largest number of the fireplaces, ranges, &c., in 
London houses are the property of the landlords, 
and they cannot be expected to sacrifice private 
interest for public good. Again, the chimneys of a 
great proportion of our houses are utterly unfit 
for the adoption of the smoke-consuming grates 
that have been brought out. Another point to 
be borne in mind is the kind of coal which the 


congresses, 


the latter case smoke must be produced when coal 
is cast on the fire. The love of a “blaze” will 
long stand between science and practice. There is 
a remedy, which is that of endeavouring to point 
out to the poor how much they might save in coals 
by careful firing ; but this is another instance of 
useful work which must be relegated to the powers 
of persuasion, and, therefore, comes under the 
category of work that may be undertaken by ladies’ 
sanitary classes. 

While speaking of the poorer classes we may 
briefly refer to the hardships imposed on them by 
the present system of parochial relief. In the past 
year we have had some shocking and scandalous 
revelations of the workhouse and the treatment 
of out-door paupers. Special difficulty has been 
experienced in regard to the isolation of cases of 
small-pox, scarlet, typhoid fever, and other zymotic 
diseases. A reference to the Registrar-General’s 
weekly reports points out almost with unerring 
accuracy where the worst of infectious 
diseases may be found. But when found the 
disposal of them presents great difficulties. To 
quote the words of a medical officer before a board 
of guardians a week or two ago, “He was at his 
wit’s end as to what to do with them.” Now small- 
pox has, for some years past, been unfortunately 
too familiarly known, both in London and the 
provinces, yet it is hardly possible to read a news- 
paper without finding that the authorities are still 
utterly unprepared to meet the necessities of the 


cases 


case. One step in the right direction has been 
taken in the erection of mortuaries for the re- 
ception of the dead among the poorer classes. It 


is no uncommon thing to find a corpse laid out on a 
chest of drawers in a room in which men, women, 
and children eat and sleep. An instance may be 
mentioned in which the body of a child was kept 
ten days last summer, in such a room, because one 
of the relations could not find time to attend the 
“ wake.” 

House ventilation is a subject too wide for us 
here to touch, except in one aspect—general absence 
of means for the removing air vitiated by gas in 
apartments. Even in the best houses of London 
and the provinces the ventilation of our rooms is 
rarely attended to, and when the heat and products 
of gas are taken into account, little wonder can be 
entertained at the high figures of deaths from 
bronchial affections among the middle and upper 
classes. Of course the fatal cases are only a fraction 
in number of actual cases of disease of the respira- 
tory organs. Fog is very fatal, as witness recent 
returns, but fog, taking one season with another, 
occurs but rarely, while for the greater part of the 
year persons will risk their health for hours in rooms 
practically more dangerous to health. The electric 
light promises to remove the evil to_a great extent. 
It has already been largely introduced with great 
success in public buildings, and it is to be hoped that 
eventually the difficulties which now exist in regard 
to its use in private houses, may be overcome. 

In respect to the meteorology of the past year it 
will unnecessary to make any lengthened 
remark. The subject has been fully dealt with at 
page 36 in our present volume. In the early part 
of 1881 the weather was exceedingly severe, largely 
due to the prevalence of east winds. Generally the 
seasons were prejudicial to both health and agricul- 
ture. Fortunately for the poor the prices of coal 
and bread were very low, clothing also was 
generally cheap, especially such as is used by the 
working classes. There was a tendency in many 
districts to an increase of pauperism, especially in 
regard to the out-door poor, but generally employ- 
ment was tolerably plentiful, and no cases of wide- 
spread destitution in our islands was brought to 
light. 

We have thus endeavoured to present to our 
readers, certainly in a very imperfect manner, some 
of the most salient points of sanitary progress or 
its absence during 1881. The more extended our 
efforts, the more extended does the field of opera- 
tions become. It isa matter of great congratulation, 
however, that the public has now become fully 
alive to the necessity of the study and putting into 
operation of the laws of hygiéne. Education in 
the subject is now greatly needed, and the more 
this is extended the less will become the necessity 
of legislative measures. In the ordinary affairs of 
daily life each person becomes, to some extent, his 
brother’s keeper. We repress crime in those who 
are oblivious to this fact, by penal enactments. A 
similar class of feeling has yet to be engendered in 
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lowest class of our population are compelled to use. 
In summer it is dusty, and in winter wet, and in 


; : 
respect to public and even private health, When 


we neglect this, Nature steps in and puts her penal 
enactments into force, and the innocent suffer with 
the guilty. Let us hope that a better state of 
things is now in progress, and that our death rate 
shall be reduced by the gradual suppression of the 
causes which now make it excessive. 


WATER SUPPLY OF SYDNEY. 

Works for supplying Sydney, New South Wales, 
with water from the Upper Nepean, and its tribu- 
taries, are now making fair progress. The Nepean 
tunnel on section No. 1 is 23,650 ft. in length, and 
was first let to Mr. W. J. Edwards, but the con- 
tract lapsed, owing to his death, on February 6, 
1881, after which a second contract was let to 
Messrs. Topham, Angus, and Smith. Mr. Edwards 
had done the following work : Open cut in front 
of tunnel at inlet, 2544 cubic yards; open cut in 
front of tunnel at outlet, 521 cubic yards ; tunnel 
driven from outlet end, 2874 lineal yards ; shaft 
sunk, 120 lineal yards. Messrs. Topham, Angus, 
and Smith started tunnelling at thé inlet on 
June 13, and at the outlet on July 6, and com- 
menced driving from a shaft at 19,965 ft. on the 
line on September 3, 1881. They are also sinking 
three other shafts at 6205 ft., 10,946 ft., and 15,287 ft. 
respectively along the line. Engines are stationed 
at each shaft, and at the outlet and inlet of the 
tunnel for hoisting purposes, and for driving air 
into the headings by means of Root’s patent 
blowers, which are found to work most effectively. 
The work under the new contractors stood at a 
recent date as follows: Tunnelling from inlet end, 
112 lineal yards ; tunnelling from outlet end, 352 
lineal yards ; tunnelling from shaft at 19,965 ft., 
25 lineal yards ; shafts sunk, 263 lineal yards. The 
driving is, at present, carried on by hand labour, 
but the contractors are preparing to use compressed 
air drills. With the exception of a little shale at 
the outlet, the tunnelling has been through sound 
sandstone. The Cataract Tunnel (No. 2 section) is 
9724 ft. in length, and was first let to Mr. C. E. A. 
Haager, and as he stopped on March 1%, owing to 
his inability to carry on, a contract was let to 
Messrs. Nash and Bruce. Mr. Haager had done 
the following work: Excavation of open canal, 
99585 cubic yards; tunnel driven from outlet, 183: 
lineal yards ; tunnel driven from shaft at 6600 ft., 
1523 lineal yards; shafts sunk, 70} lineal yards. 
Messrs. Nash and Bruce started tunnelling at the 
inlet end on June 25, and at the outlet on June v5, 
and at shaft No. 5 on July 11. They are also 
sinking No. 2 shaft at 4000 ft. along the line to 
grade. The work under the new contractors stood 
recently as follows: Tunnel from inlet, 66 lineal 
yards; tunnel from outlet, 277 lineal yards; tunnel 
from shaft No. 3, 107 lineal yards; shafts sunk, 
111 lineal yards. It is expected that the driving 
from No. 2 shaft has already commenced, and 
six headings will be now in full.swing. ‘The 
driving is carried on by hand labour, and, with 
the exception of some shale at the outlet end, the 
tunnelling has been through sound sandstone. 
There are two tunnels on Section 4, one of 600 ft. 
in length, and the other 2680 ft. The contractors 
are Messrs. Ahearn and Maclean. The small tunnel 
was started on November 6, 1880, and on July 13, 
1881, the headings were joined, the junction being 
effected with perfect accuracy ; the whole drive 
sandstone. 


was through sound In the larger 
tunnel the first shot was fired at the inlet end 
on December 10, 1880, and at the outlet on 
January 8, 1881. <A shaft was sunk to grade 


at 1280ft. from the inlet, and driving from it 
wascommenced on April 13, 1881. Air shafts have 
also been sunk at 50USft. and 2177 ft. respectively 
from the inlet. The driving from the shaft was 
discontinued on August 13, 1881, when the headings 
from it had been driven 156 ft. The work stood 
recently thus: Tunnelling from inlet, 220 lineal 
yards ; tunnelling from outlet, 183 lineal yards ; 
tunnelling from shaft, 52 lineal yards ; total, 460 
lineal yards ; leaving 4331 yards to be still driven. 
The tunnel is in sound sandstone throughout. 
The Sugarloaf tunnel (Section 6) is 390 ft. in length ; 
the contractors Messrs. Ahearn and Maclean. The 
driving was first started from the outlet end on 
May 11, 1881. The inlet end was broken into on 
July 2, 1881. An air shaft has also been put down 
at 400 ft. from the inlet. The state of the work 
7, 1881, was as follows: Tunnel- 
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on September 27, 
ling from inlet, 97 lineal yards ; tunnelling from 


} outlet, 191 lineal yards ; total, 288 lineal yards ; 


leaving 1012 lineal yards still to be driven. TLe 
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tunnelling has been through unsound shale, and 
preparations are now being made to line with brick- 
work. The Mount Anna tunnel (section 7) is 
9250 ft. in length. and Messrs. Topham, Angus, 
and Smith being the contractors, work was started 
here on June 7, 1881, at the outlet end, after having 
reached grade through sinking a shaft 37 ft. in depth. 
The tunnel from the inlet end was commenced on 
August 13, 1881, and a shaft was sunk to grade at 
495 ft. from the outlet on September 20, 1881, when 
the work of driving from it was commenced. The 
state of the work on September 27, was : Tunnel 
from inlet, 41 lineal yards ; tunnel from outlet, 
41 lineal yards ; tunnel from shaft, 9 lineal yards ; 
total, 141 lineal yards leaving 69 lineal yards 
still to be driven. The driving has been through 
unsound shale, and preparations are being made 
to line with brickwork. As regards the canal 
work, it may be stated that section 3 extends 
from two miles 273 ft. to four miles 280 ft. The 
channel excavation throughout this contract is 
practically complete. In the whole contract there 
is only a length of about 150ft., in which there 
appears to be any reason for using puddle or con- 
crete behind the masonry. Section 4 extends from 
four miles 280 ft. to six miles 2200ft. In this 
contract there are two tunnels, which occupy a 
length of 3280 ft. Tho open cutting is in an ad- 
vanced state, so that, as in section 3, little under 
this head remains except when walling will be 
required. Section 5 extends from six miles 2200 ft. 
to ninemiles 3700 ft. The work in this section was 
stopped for some time owing to the failure of the 
first contractor to carry it out. Section 6 extends 
from nine miles 3900 ft. to 11 miles 4450 ft. 
The Sugarloaf tunnel, 3900 ft. in length, is inclu- 
ded in this contract. Section 7 extends from 11 
miles 4450 ft. to 143 miles. Throughout the greater 
portion of this contract an entirely different section 
of canal has been adopted, chiefly through econo- 
mical notions. The canal, instead of having vertical 
sides and a curved bed, has sloping sides and a flat 
bed. The slopes and the bed will be protected by 
pitching wherever necessary. There are two con- 
tracts below Prospect, one known as No. 1 A, 
comprising a length of about three miles, and show- 
ing about 57,000 cubic yards excavated ; and the 
other, No.2 A, a length of about two miles, which 
has recently been let. 


PETROLEUM IN HANOVER. 

Tuk existence of bituminous formations has 
in several parts of Hanover been known for a con- 
siderable number of years, and during a long time 
the peasantry have collected mineral oil partly 
for their own use, partly for sale, in shallow holes 
generally about 10 ft. deep. Water appears in 
these holes and mineral oil floats at the surface 
and is skimmed off and collected. That this occur- 
rence of mineral oils, so close to the surface, should 
have attracted the attention of enterprising people 
at different times cannot be surprising, and nume- 
rous borings have been carried out in places where 
oil was known to exist, but till quite recently, 
with but indifferent results. During the last few 
years, however, experimental borings have met 
with better success, and in several localities petro 
leum boring has become quite a small industry. 
One of the principal centres is a spot near Peine, 
some twenty miles east from the town of Hanover, 
which has been christened Oelheim ; there some 
eight or ten oil wells are in actual operation, pro- 
ducing at present nearly 100 barrels of raw petro- 
leum per day. There are a number of other borings 
in the neighbourhood, but Oelheim appears at pre- 
sent to be the most successful, and it cannot be 
surprising that—since it is proved that petroleum 
does exist in the district at very considerable dis- 
tances from these places, that it has even been 
found and is commercially worked as far north as 
Heide, in Holstein—great expectations of a large 
north-west petroleum district are entertained in 
some circles, while others consider it prudent to 
cry down the whole matter as a speculative swindle. 
Be the future what it may, the facts remain, that 
at Peine alone some 100 barrels are produced daily, 
a refinery is being built close to the railway, and 
the oil will be forced through a line of piping about 
six miles long from the wells at Oclheim, to the 
refinery; these pipes, about 2 in. in diameter, are 
already laid. Up +o the present, comparatively 
low borings only have been made, between 200 ft. 
and 300 ft.,and the formation, at least in this 
locality, has been found pretty regular, 





Two methods are employed for boring ; the one 
through the soft and easily removed layers of clay 
and gravel, consists of using an ordinary round 
earth-boring tool of about 12 in. diameter, worked 
by hand, by three, four, or more labourers, on a cross 
beam attached to the boring rods. The latter, 
which are made in lengths of about 30 ft., require 
a tower to be built over the bore hole, with a plat- 
form about 30 ft. above ground level, and a hand- 
winch placed below with a chain or rope running 
over a pulley above, for lifting the boring apparatus 
when it is necessary to clear out. One rod after 
the other is thus unscrewed, the boring tool cleaned, 
and the work recommenced. The towers, mostly 
of wood, consist simply of four large poles, placed 
about 16ft. to 20ft. apart, in the corners of a 
square at the bottom, and threaded on a strong 
bolt at the top, forming a pyramid about 50 ft. high. 
The sides are roughly covered with boards, and a 
platform fitted up inside 30ft. high from the 
ground level, for the man who attaches and detaches 
the lifting tackle to the boring rods. When hard 
rock is met with, a steel chisel is used, and the 
hole is jumped, the arrangement being such that 
the boring rod is attached at the top to an 
unequal beam, at the long arm of which a number 
of men lift the tackle by depressing the beam when 
at its highest position; the chisel drops, by the 
action of an automatic detaching gear, and is 
attached again to the rod, when the latter passes 
down. The hole thus produced is lined with 
wrought-iron rivetted tubes, about } in. in thickness, 
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and varying in diameter from 12 in. downwards. 
These tubes are made in lengths of about 8 ft. or 
10 ft., rivetted together endwise by butt rings, and 
forced down as the hole increases in depth. When 
at greater depth, smaller boring tools are employed, 
and tubes of less diameter are forced down inside the 
longer one. The annexed geological section, com- 
piled from the results of several bore holes, shows 
the strata penetrated, and it will be noticed that but 
little hard rock, such as sandstone and quartz veins, 
are met with, more than 75 per cent. of the total 
borings being in comparatively soft soil. This fact, 
of course, materially simplifies the method of 
boring, and enables the sinking of oil wells to be 
carried on with but a small capital. One of the 
companies engaged, with its chief seat in Bremen, 
has already erected permanent buildings on the 
spot ; the refinery above referred to, with the six 
miles of piping for forcing the oil from the wells to 
the refinery, also belong tothis company. Below a 
depth of 200 ft., is generally porous sandstone, 
black and brown clay and sands, and finally, 
bituminous gravel, the real oil-bearing strata, called 
in America sands, are met at a depth from 230 ft. 
to 300 ft. below surface. 

When the deposit is region is reached, a pump 
of about 4 in. bore is employed to lift the mixture 





of water and oil. The pump barrel passes down 
inside the lining, leaving room for the gases to flow 
up. The pumps in all the bore holes are driven by 
engine power ; generally a 10 or 12 horse power port- 
able engine drives two pumps by means of inter- 
mediate gearing ; the pump rod is attached to one 
end of a beam and a connecting rod transmitting 
motion to the other. The fitting up of these pumps 
is quite primitive ; beams and columns supporting 
the bearings, and even the connecting rods, being 
made of wood with iron fittings, but they answer 
the purpose well, and as so far the arrange- 
ments are considered temporary, they are very 
suitable. The outcome from the different bore 
holes does not only vary in quantity but also in 
quality, the mixture of water and oil varying 
considerably in composition at different times. 
From the pumps the fluid is run into settling tanks, 
from which the water is constantly discharged 
through a stand-pipe entering near the bottom of 
the tank, but rising outside up to nearly the sur- 
face of the fluid, while the oil runs over an over- 
flow in a thin broad layer. Both fluids are again 
au again subjected to a similar process of sepa- 
ration till at last the oil is collected in large 
tanks, and from these the barrels, holding about 
33 cwts., are charged by means of hand pumps. 
The petroleum gained is a thick dark-coloured 
fluid of a high specific gravity, and is at present 
brought into commerce in its natural condition. 
It produces, we understand, excellent refined oil 
of much higher igniting temperature than most 
American oils. A deep boring with steam power 
is at present in operation, and great expecta- 
tions are based on it, since it is generally believed 
that larger oil reservoirs will be met with at 
greater depths, perhaps 1200 ft. or 1500 ft. If 
this expectation should be realised, it will give a 
great impulse to the new industry, and while at 
present but a few companies are at work, the dis- 
trict will then soon be studded with oil wells in 
all directions. To enter into the geological part 
of the petroleum question, would lead us too far, 
and we refer those interested to two excellent 
little pamphlets on the subject, one by Mr. O. 
Diicker, ‘‘ Petroleum and Asphalte,” J. E. E. Bruns, 
Minden, and the other by Mr. Néldecke, “ Petro- 
leum in North-West Germany,” Aug. Schulze, 
Leipzig. The subject is one of considerable interest 
and probably of great importance in Germany, 
particularly since the petroleum occurs in a dis- 
trict where but little of the land is under cultiva- 
tion, since most of it is either moor or heath, of 
little or no value for agricultural purposes, and 
therefore excellently suited to mining and manu- 
facturing operations. We shall take an early 
opportunity to return to the subject again as soon 
as the results of the deep borings, now in opera- 
tion, are satisfactorily known. 








NOTES. 
Tue PANAMA CANAL. 

Tuk first excavation working was inaugurated 
on the 20th ult. at the station of Emperador before 
the Government authorities, the principal persons 
of the town, and a large concourse of people. The 
first locomotive has arrived at the working. The 
town of Panama celebrated the event by a féte. 
This news is of course telegraphic, and no details 
are to hand ; but none of interest are to be 
expected. The point of importance is the actual 
commencement of the excavation, all that has been 
done hitherto being merely surveying and other 
preliminary work. 

Tue Frencn ACADEMY PRIZEs. 

The awards for the Académie des Sciences for 
1881 were made known at the meeting of the 6th 
inst. We notice that Professor Swift, of Rochester 
(U.S.), received the Lalande prize of 6000 francs 
for his remarkable success in discovering comets, 
having announced seven in the brief space of three 
years. Mr. Gill, astronomer at the Cape, received 
a second prize for his recent determination of the 
solar parallax. This was deduced from _helio- 
metric observations of the parallactic angle of the 
planet Mars, and was found to be 8.78 seconds. 
This value would give 93,080,000 miles for the 
mean distance of our central luminary. The prize 
for the most important discovery in physics was 
granted to M. Gaston Planté for his secondary 
battery or accumulator, whilst that for chemistry 
was awarded to the late M. St. Clair Deville. By 
one of the rules of the Academy its members are 
precluded from becoming the recipients of its 
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awards, hence this posthumous recognition of the 
merits of the eminent chemist who discovered the 
phenomena and law of dissociation. It is note- 
worthy that this is the first time on record such an 
award has been made. 

Tue Evecrric LIGHT AND SHORTSIGHTEDNESS. 

Remarking the number of students who are 
afflicted with shortsightedness, Professor Pickering 
has lately examined some physical causes that may 
bring about this abnormal condition of the eye. 
He finds that it is not the light so much as the 
heat that is mainly concerned in developing the 
prejudicial effects. Heat is radiated from the flame 
of the lamp and the chimney, and is reflected from 
the shade and the surface of the paper. It 
immediately alters the hygrometric conditions of 
the surrounding air and dries the forehead, temples, 
and eyes. This view seems to be confirmed by the 
fact that temporary relief from headache and pains 
in the eyes may be found in bathing the affected 
organs with fresh water. Ordinary gasburners and 
oil lamps give out a considerable amount of heat 
by the energetic combustion of the hydro-carbons, 
and hence their injurious effect. In this respect 
the electric light is not open to the same objection, 
for although the light may be rendered as intense 
as desirable, still there is but very little heat pro- 
duced. The flickering which is especially noticed 
when the arc is employed is certainly a draw- 
back, but this, it is hoped, will be ultimately 
remedied. Almost perfect steadiness is already 
attained in the incandescent lights. 

Tue CANAL FROM THE ATLANTIC TO THE 
MEDITERRANEAN. 

The Commission appointed by the French Govern- 
ment to investigate the plan for this canal, sub- 
mitted by the surveying company presided over by 
M. Duclerc, has sent in an indecisive report. The 
proposed canal would be about 270 miles long, con- 
necting Bordeaux and Narbonne with Toulouse 
one of its ports. Its highest point would be 500 ft. 
above the level of the sea. It would be supplied 
with water from the River Garonne and other minor 
sources, and would admit of the passage of ships 
of war. Its military advantages are those which 
appear most obvious ; but its supporters also claim 
that it would be useful to agriculture by enabling 
the vine to be cultivated along ‘its course. They 
expect a considerable revenue from irrigation and 
water-power rents, besides the ordinary tolls. The 
majority of the Commission estimate the total cost 
of construction at 56,666,160/. ; and while consider- 
ing the work practicable, decline to give an opinion 
as to whether or not it would be worth the expense. 
The minority assert that the construction would 
be exceptionally difficult, and that the canal when 
made would be of little or no use. The Commis- 
sion concludes its report by advising that more 
detailed inquiries should be made into the agricul- 
tural and commercial conditions of the district 
through which the proposed canal would pass, and 
its probable effect upon them. 


L’ETINCELLE. 

The number of small and very tasteful electrical 
novelties at the Paris Electrical Exhibition was 
one of its notable features, and French makers 
have earned a reputation for this class of article. 
L’Etincelle is the name given to one of these, 
invented by M. Chardin, and which promises to be 
a useful domestic appliance. It is in fact a small 
magneto-dynamo-electric machine, and can be used 
for lighting lamps of oil or benzoline and gas jets, 
as well as exciting the primary of an induction coil 
for medical purposes, or ringing an electric bell, 
and stimulating a Geissler tube. For lighting 
purposes it has a decided advantage over the appa- 
ratus of the same kind which employ some sort of 
voltaic battery. It iscleanlier and more durable, 
besides being more easily manipulated. The 
instrument consists of a horseshoe permanent 
magnet with coils of wire round its poles and a 
Siemens armature rotated between them by means 
of a handle and toothed wheels. The currents 
generated in the armature are sent by a Clarke’s 
commutator round the coils so as to intensify the 
power of the magnet. The rotation of the handle 
produces breaks in the circuit and the extra currents 
give rise to sparks which readily light a gas jet or 
oil lamp. The same apparatus slightly modified 
would serve to explode the mixture of gas and air 
ina gas engine. A small hand lamp is supplied 
with the instrument, and also an induction coil and 
Geissler tubes for exhibiting the luminous effects 


as 


GERMAN BRONZE GuNs. 

Tue German artillery possesses seven different 
types of weapons of this material, the heavy 
9-centimetre and 12-centimetre guns, the short 15- 
centimetre gun, the 15-centimetre gun with flat 
wedge breech-block, the 9-centimetre and 15-centi- 
metre mortars, and the 21l-centimetre howitzer, 
which is only now in course of construction. The 
heavy 9-centimetre gun has a round wedge breech- 
block, with the 1873 pattern safety ring. The vent 
tube passes through the tube and breech-block. A 
special iron carriage has been made for fortress 
purposes, but the gun can also be used with the 
ordinary field carriage. The heavy 12-centimetre 
gun is of similar construction, but with copper 
fittings for the breech-block. The carriage is 
formed of two iron frames strengthened with ties 
rivetted on the inner sides. Five degrees of depres. 
sion and 43 deg. of elevation can be attained. The 
projectiles have five copper windage rings. The 
Y-centimetre mortar has a screw breech-block, in 
which is the powder chamber. The vent tube— 
which vertical—passes through the block. No 
elevating screw is required, the weapon being 
balanced on the carriage, which consists of two 
wooden frames secured by three bolts. On the 
front one of these bolts is the sight, and an eleva- 
tion scale is attached to the hinder one. This 
carriage (which has no wheels) has the advantage 
of a very large base, with its centre of gravity very 
low. The 15-centimetre mortar (which is not yet 
completed) will be similar in construction. No 
details of the design of the howitzer are to hand, 
as the construction has not yet been definitely 
decided. 

The following are the more important weights 
and measurements : 
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9-cm 12-cem. 9-cm. 15-em 
—_—s Cannon, | Cannon. Mortar. Mortar. 

Calibre in millimetres 88 121 88 
Length of bore wn ) ft. 2h in 0 in, 
Number of grooves 24 30 24 
Weight of gun com 

plete ... ‘ ' 8 cwt. 25} cwt 2 cwt 
Total weight of gun 

and carriage.. 24 cwt ii ewt 4 t 
Weight of charge 3.3 lb. 7.7 Ib 
Weight of common 

shell . 15.4 Ib, 35 Ib. 15.5 lb 39 Ib 
Weight of shrapnel 18 Ib 43.12 Ib 
Weight of bursting 

charge of common 

shell ... oon . 9.85 2.27 ib 9.85 oz 4.18 lb. 
Weight of bursting 

charge of shrapnel 8 oz. 
Initial velocity of com- 

mon shell oe , 1480 ft 1435 ft 
Initial velocity of 

shrapnel 1390 ft 1300 ft 
Extreme range of com- 

mon shell ... e+» 7700 sds. | 8350 yds 
Extreme range of 

shrapnel ‘ .. | 2750 yds | 4600 yd 


A New Evectric Current METER. 
At the Physical Society on January 28, Mr. C. 
Vernon Boys read a paper on an apparatus for 
measuring the strength of an electric current, which 
so far as we are aware is highly original. The 
rate of a pendulum clock depends on gravity and 
is proportional to the square root of the strength 
of gravity. The rate of a watch depends on the 
strength of the hair spring, and is proportional to 
the square root of the hair spring. The force due to 
acurrent passing through any combination of wires 
and iron is proportional to the square of the 
current strength. If then any of the parts of the 
combination are arranged so that they vibrate 
under the influence of an electro-magnetic force, 
the speed of vibration will be simply proportional 
to the current strength, because the square of the 
speed measures the force and the force is propor- 
tional to the square of the current. Let such a 
contrivance take the place of the balance or 
pendulum of a clock, and the clock will become a 
measurer of the quantity of electric current instead 
of time. In order that the indications should be 
true either the maintaining power must be so con- 
trived that the amplitude does not vary much, in 
which case it does not matter what the law is con- 
necting the force with the displacement, or the 
parts must be so arranged that the force is directly 
proportional to the displacement, in which case it 
does not matter what the amplitude is. The two 
important points, therefore, are the controlling and 
the maintaining powers. Mr. Boys showed several 
ways of producing a controlling power. In the 
first case, which was a combination of two solenoids, 
one moving through the interior of the other, the 


portional to the displacement. As there is no iron 


in this arrangement it will apply to the case of 
alternating currents. In another case a small 
armature is mounted on the balance staff, and 


around it are the two poles of an electo-magnet 
which forms part of the circuit. Another form is 
unaffected by residual magnetism. In it two 
crescent-shaped pieces of iron forming the sides of 
the balance pass through two fixed solenoids. The 
iron pieces are carried by a cross-arm mounted on 
a vertical spindle, and they serve to form sectors of 
a circle like the balance wheel of an English lever 
watch. By passing the current through the coils 
the cores are attracted into the latter, and if the 
current diminishes or increases in strength the cores 
will retire or advance within the coils. In all these 
cases the direction of the current is of no con- 
sequence. The maintaining power may be an 
ordinary escapement driven by clockwork in the 
usual way. In this case the amplitude will be less 
with a stronger current ; but this drawback may 
be overcome by the use of an electro magnetic 
The maintaining power can, however, 
be independent of clockwork if an impulse is given 
to the electricity at each swing of the balance. 
Mr. Boys exhibited a meter constructed on this 
principle for him by Messrs. Elliot Brothers. The 
controlling power in it depends on iron crescents 
mounted like parts of a watch balance wheel on a 
vertical spindle, and each enclosed by a pair of 
solenoids consisting of a primary and secondary coil. 
The main current runs through the primary sole- 
noids, but a portion of it is diverted through the 
secondary solenoids when the balance is its neutral 
position, at which time a variation of the current 
in the controlling solenoids has no effect in dis- 
turbing the period of an oscillation. To regulate 
meters of this class a weigher is screwed outwards 
or inwards according as the meter goes too fast 
or too slow. As this meter depends on dynamical 
principles alone, and is independent of gravity, it 
must work equally well wherever it is planted. 


remoutoire, 





FOREIGN TECHNICAL LITERATURE. 

La Meétallurgie (Paris, February 8) contains a descrip- 
tion of a new type of rail, designed by M. Hunebelle, 
intended to form a protecting case for the railway tele- 
graph wires. The flange and the head are made in two 
separate parts; the tapered portion of the web of the 
upper part fits into a V-shaped channel in the flange 
web, and thus unites the two. It does not, however, 
reach the bottom of the Y, but leaves a space below, in 
which the wires lie. This arrangement is certainly not 
one which we can regard as promising. 





The Russki Invalide publishes the following details of 
the amounts spent by the various European powers on 
fortifications during the past ten years: 


Italy : z 
Fortification proper ... ; 6,400,000 
Armament of fortresses... 2,004,000 


France: 
From 1872 to 1879 


. 16,000,000 
After that date “ 


1,232,000 





To be spent in 1882 ... 2,800,000 
Austria-Hungary : 
Cracow ... soe eee _ sn 100,000 
Peremiischl eee 195,500 
Komorn ‘ 90,000 
ola oes v— 400,000 
Galicia das eae on 850,000 
South Tyrol ... si ae 50,000 
Germany : 
Vote of May 30, 1873 wi = 10,800,000 
(This vote was, however, greatly 
exceeded). 
Vote of February 9, 1875, for 
strengthening the Alsace - Lor- 
raine fortifications ae = 20,000,000 
(3 millions of this, being in hand at 
the commencement of 1882, will 
be devoted to strengthening the 
land protections of Kiel). — 
60,921,500 


La Lumiére Electrique (January 7), reviewing the 
progress of electrical science during 1881, remarks that 
the chief objects which have occupied the attention of 
electricians during that period have been the telephone, 
transmission of power, and electric lighting. With regard 
to the electric light it has been proved that it can be 
distributed, and produced at a sufficiently low intensity, 
and with enough warmth of colour, to satisfy the require- 
ments of domestic use. As to its comparative economy, 
that has yet to be satisfactorily demonstrated, but the 
advance in this direction is certainly considerable. The 
light has also been employed for railway-carriage 
illumination, for the lights of steamships, and for under- 








of the discharge in gases. 


force will, if they are properly arranged, be pro- 


ground purposes in collieries. The transmission of force 
has perhaps advanced more than any other branch of the 
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subject. Up to the end of 1880 comparatively little had 
been done in this direction; but the Electrical Exhibi- 
tion contained machinery driven by electricity of almost 
every class, such as sewing machines, pumps, circular 
saws, rock drills, lifts, ploughs, &c., whilst the electrical 
railway gave evidence of the practicability of employing 
this force for purposes of traction. Although little that 
is absolutely new has been attained in telephones, many 
inventions antl improvements which were before only 
theoretical—have been reduced to practice, and have 
rendered the employment of the instrument more easy 
and useful. M. Du Moncel will continue this review, 
taking up each branch of the science in turn. 





The Moniteur des Intéréts Matériels (Brussels, Feb- 
ruary 5) extracts the following Table of Belgian coal 
imports and exports during 1881 from the general report 
of the state of the trade for that year: 








Coal. Coke. 

188]. 1880. 1881. 1880. 

tons. tons. tons. tons. 
Prussia eee 369,045 483,071 16,065 9210 
Holland nen e-.| 225,255 151 
England 262,773 | 321,465 
France , 39,973 112,190 6,958 8074 
Other countries 18,350 157 200 1933 

It will be seen from this Table that there is a large 


falling-off in the purchases of English coal, whilst the 
importations from Holland have increased from prac- 
tically nothing to over 225,000 tons. This, however, is 
due to the alteration in the route by which a consider- 
able quantity of German coal arrives in Belgium. The 











exports are given as follows: 
Coal. Coke. 

1881. 1880. 1881. 1880. 

tons. tons. tons. tons. 
Holland... 109,321 109,175 4,189 4,562 
France . 4,212,813 4,286,813 782,508 691,976 
Prussia ... “ eee 12,592 197 
Luxemburg. ‘ats eee 115,755 153,311 
Other countries 142,553 129,599 313 

Although the reduction in purchases for foreign account 


is but small, it is none the less significant, especially in 
the case of France, where the development of the native 
coal districts cannot fail to diminish more and more the 
amount of purchases from external sources, 





THE CHANNEL TUNNEL. 
To THE EpiToR oF ENGINEERING. 

S1r, — Sir Garnet Wolseley and Lord Dunsany have 
rendered good service by expressing their firm convictions 
that the proposed Channel Tunnel will be a source of 
danger to England. They have pointed out that the end 
of a tunnel can be captured by an action in the nature of 
a surprise, and perhaps a treacherous surprise. No amount 
of careful preparation can absolutely insure us against a 
danger of this description. Anonymous correspondents in 
the daily press kept the-ball rolling by ill-natured per- 
sonalities, or by quoting books they had recently been 
reading for staff college examinations, whereby attempts 
were made to glibly prove absurdities; such as that a 
large foreign army after crossing the Channel success- 
fully could be shut up and hemmed in by a smaller force 
acting around it. Sir John Adye, who has recently inspected 
the preliminary work, next gave his opinion in a speech at 
an assembly of volusteers at Woolwich Arsenal to the 
effect that ‘‘the tunnel did not present to his mind the 
prospect of any great danger to the country when it was 
completed, if ever that should be.’’ This is not a decided 
opinion one way or the other; and it grants that there 
may be some danger. A distinguished Engineer officer is 
quoted in the Standard as having stated his opinion that 
‘there would in fact be no difficulty in utterly destroying 
the tunnel at any time,’’ and an arrangement is instanced 
which would only flood the tunnel temporarily. 

Now the contention of Sir Garnet Wolseley and of the 
so-called alarmists is that these appliances are not called 
into play, and that they are prevented from acting by 
treachery, surprise, or what not. 

But,has not the matter been examined somewhat narrowly 
Can we always be sure of our brigade of Guards being at 
calling distance, and of our Dover and Shorncliffe garri- 
sons, and of our dynamite mines on shore acting precisely 
as intended, and of our ships of war at sea? Verily not. 

During the Crimean war where was ‘the brigade of 
Guards? Where was our Royal Navy? How were Dover 
and Shornceliffe garrisoned? It is advisable to look at the 
matter from the gloomiest side—everything wrong, every- 
thing going against us, and thus it is necessary to think 
of that national suicide, civil war, the destroyer of all good 
citizenship, the overthrower of the most careful designs. 
Assume that atheistical pamphleteers and lying demagogues 
plunge the country into seething rebellion. Might they 


not arrange to seize the tunnel to bring the Reds of 
This act might constitute the 


France to their assistance ? 








first outburst of such a rebellion, and a most awkward 
commencement it would be for all true loyalists. 

But to return to the more every-day state of affairs. 
Great Britain is a large island, densely peopled with a 
high-spirited race, full of the greatest mechanical resources 
that the world bas ever seen, intersected by a network of 
railways and excellent roads, and is fed by a commerce 
which penetrates every other nation on the globe. Its in- 
vasion is never likely to be undertaken hastily, or encom- 
passed speedily—even if the navy were crippled. But this 
does not disprove the feasibility of seizing a channel tunnel 
by a coup-de-main, and of holding Dover as a téte de pont. 
It only shows that an enemy with the wisdom of the 
serpent would attempt such an undertaking only when 
we are in ectremis. No one can deny that an invasion 
commencing by surprise might succeed at such a time, or 
that an invasion commencing in the usual and more 
deliberate manner would gain a great advantage by the 
investment and capture of Dover, and of the tunnel. It 
appears to me that this work of engineering skill will be 
almost as difficult to destroy as to make, and that flooding 
such a tunnel only produces a temporary stoppage. A 
boring one hundred feet below the bottom of the sea cannot 
be destroyed by a blast of dynamite, or by throwing down 
a wall, or by opening a sluice. The tunnel remains, and 
could probably be repaired and pumped dry in a few,weeks. 

The existence of the land defences of our dockyards and 
arsenals proves that a stubborn resistance is provided for 
after an enemy has effected a landing, and every arrange- 
ment that forethought can provide will probably at no dis- 
tant date be made for placing London in a state of hasty 
defence. But will any one deny that the offensive powers 
of an enemy who has obtained a foothold would be greatly 
enhanced by the possession of the tunnel and complete rail- 
way communication to his base? Much has been said of 
the large carrying capabilities of such a tunnel, and im- 
mense war supplies could therefore be sent by it. 

Again, retreat from an island after a reverse in the field, 
must always be a most difficult undertaking, even when 
there is no fleet to be feared. But how much simpler would 
such a retreat become if conducted by means of a railway so 
far under the ground and sea as to be practically safe so 
long as the termini are secure and the English end sheltered 
by a strong fortress held by the rear guard, which would 
perhaps have to surrender after the escape of the main 
armies. 

The knowledge of a difficult retreat always acts as a 
strong deterrent to attack, and the fact that no tunnel 
exists may have produced the remark which the great 
German strategist is said to have made, that he had five 
projects for the invasion of England, but not one for getting 
out again ; and by this of course he meant an exit under 
adverse circumstances, for there is no difficulty in evacuat- 
ing a country which has been conquered. The people are 
only too glad to get rid of the invader. 

lhe more one examines the Channel Tunnel scheme the 
more certain does it appear that with England strong the 
tunnel is simply an engineering extravagance which is 
never likely to pay its shareholders a dividend unless a 
large portion of the vast Continental goods traffic that 
now leaves the port of London in English bottoms 
be diverted by the tunnel to the benefit of France and 
French Railways. 

With England weak, the tunnel might and probably 
would become a source of extreme danger and great 
anxiety, and this danger would not be averted by flooding it. 

I am, Sir, your obedient servant, 
Army and Navy Club, Feb. 13, 1882. J.T. BucKNILL. 





To THE EpIToR oF ENGINEERING. 

Srr,—I take the liberty of addressing a few words to 
you, on the subject of the Channel Tunnel, and if excuse 
for so doing is necessary, I assure you, it is simply my love 
for my country that causes me to write. 

I believe, and have often argued with friends, that it 
would be the most impolitic thing that England conld do, 
to give up at once and for ever the advantages that we 
have always possessed of a very effective fortification, in 
the form of a deep sea, surrounding this island. 

I some years since had occasion to make some calcu- 
lations in relation to an engineering question connected 
with the proposed tunnel, and considered the subject a 
good deal, and quite came to the conclusion that such a 
high road (military high road, or railway if you will) 
between France and England would injure extremely the 
safety of our insular position ; it would in actual fact, be 
‘* the making a bridge for an enemy to walk over,’’ not 
necessarily a French enemy, but it might be a German or 
Russian enemy, who could not get into Old England any 
other way. 

I attempted to design arrangements by which the tunnel 
might be made safer by its being stopped, or flooded, or 
blown up in an instant, if necessary, but I confess that I 
was not in any way successful in my attempts, and it is 
more particularly on the engineering aspect of the matter 
that I venture to address you. 

I will suppose a case thus; there being no war declared 
between England and any foreign nation, the French end 
of the tunnel would as a matter of course be under the entire 
and sole control of the powers on that side with full right 
and liberty of sending trains through into England; and 
supposing a full train of passengers (or one crammed 
with an unusual number) came through the tunnel and ran 
into Dover Station, the passengers being either disguised 
as peasants or countrymen and countrywomen, or not dis- 
guised at all, but armed to the teeth with revolvers, and as 
they ran into the station they simply shot down every 
official, policeman, soldier, or engine-driver, and jumping out 
took possession of the ventilation arrangements, stationary 
engines, telegraph wires, and wires commanding any mines 
or sluices for the blowing up of the tunnel, or drowning it 
out, and then telegraphing back for other trains to follow 
(if others were not already on their heels), they held the 





station against all comers for an hour or two; they would 
then be reinforced and be able to hold it as téte de pont, 
as has been already said. Such an invasion would not be 
known or dreamt of until it had taken place, when there 
would be some difficulty in destroying the invaders off- 
hand and closing the tunnel. 

I have been met in argument with the suggestion that 
invaders could be prevented from coming out of the tunnel 
at this end by a garrison and batteries commanding the 
mouth of the tunnel, and that they could fire down the 
tunnel; probably they could do so if the garrison were 
always as sharply on the alert as a Leleaguered garrison, 
or if the invaders were to give notice of their approach, 
with full assurance that they were bond fide invaders, 
and not bond fide travellers, but I am sure any English 
officer would require to be well asswred that the travellers 
were invaders before he would destroy the crowd; indeed 
a very slight mistake on this head would no doubt produce 
war. It would practically be impossible to destroy them 
in the tunnel, or to know for certain who they were until 
they were in the station. 

It might be said that we should have inspectors in 
France to see at all times, day and night, that proper 
people only were allowed to come through, and that they 
could telegraph over if improper people were coming, but 
the invaders might be in an express train from the pro- 
vinces, behind time, &c., and the inspectors would certainly 
not be allowed the use of the wires on such an occasion, 
even if they retained their liberty there would be a ‘‘ want 
of contact’’ somewhere, however much they might work 
the instruments and think they were telegraphing. 

Again, to insure the ventilation there must almost 
necessarily be two tunnels, one for the traffic each way, 
and each with its current of fresh air moving in the direc- 
tion of the train, but at a less speed, so that the train 
might keep free of its own smoke and burnt air, but yet 
that such vitiated and papenase gases might be swept or 
blown out of the tunnel shortly after the train was out, so 
as to make room for another to enter ; such being the case, 
both these tunnels might, on such an occasion as I have 
suggested, be used for trains in one direction. Further, 
in order to command the ventilation, and force the fresh 
air through two or three and twenty miles of tunnel, it 
would be necessary to close the tunnel by doors behind the 
train if the air was blown in, or in front of the train if the 
air was drawn out, and probably it would be well, and 
certainly safest, to do both, in which case the coming train 
would (so to speak) be not only out of sight, but protected 
by the doors until the moment of its arrival, when the 
doors would be opened. 

One bone of contention, and one which would be very 
likely to lead to mischief, would be the question as to 
whom the tunnel should belong, in fact who would be 
ground landlord? and I think we should object to be only 
** tenants in common”’ witha second Napoleon Bonaparte. 
We should certainly claim to see that the large pumping 
engines, ventilation engines, telegraphic apparatus, &c., 
on the French side, were all thoroughly strong and efficient, 
and we should want to know every detail about their dyna- 
mite mines and sluices, provided for our people, as they 
would of ours, for their people, to see if they were safe to 
run over, and considering what we know of Custom House 
officers and such officials on either side, I can hardly 
conceive of a more truly delicate matter, or one more likely 
to breed disputes, and there could be no secresy as to these 
arrangements. 

Any apparatus, be it electric or hydraulic, or arranged 
for the use of steam or poisonous gases, if placed near the 
station where the arrival of absolute invaders might be 
ascertained would of course be liable to be seized, and any 
at a distance would be useless on the moment, and no 
doubt would be altogether objected to by the half owners of 
the tunnel ; again, if the tunnel were found objectionable, 
should we be at liberty to plug it up? 

Ido not think that any dynamite arrangements that 
would be efficient to destroy a train of people, or blow up 
the tunnel, would be safe with ordinary traffic, and I know 
of no means (and I have tried to scheme several) that could 
be trusted to make the tunnel or tunnels safe from such 
improper use as I have named. 

‘hat sad wars do break out, with the greater ease owing 
to the want of a natural boundary, such as the sea, or even 
a river, we all know, and it has been so forcibly pointed 
out, that I will not presume to add a word on that head, 
except to notice that we have not had any invasion here for 
hundreds of years, whereas every other nation has had 
enemies over their borders again and again. 

With regard to the commerce of the country, and the 
convenience of a few people who cannot cross sea water, 
I do not think such considerations in any way justify our 
rendering old England less safe than it has hitherto been. 

Goods do not not get sea sick, and are now carried in 
steamers from London, close up to Paris, at acheap rate, 
without breaking bulk at all; these would not go as arule 
by the more expensive carriage by railway, if there were a 
tunnel, and the heavier descriptions of freight, such as 
coal and iron, would as a matter of course go by ship 
from our Northern and Welsh ports, as by far the 
cheapest mode of carriage. 

One word as to our portable fortifications, which unlike 
fixed fortifications, can be moved round by sea to any part 
of the coast that may be threatened by an enemy coming 
by sea: these magnificent fighting ships are extremely 
expensive, and most fortunate it is for England that they 
are so expensive, for England being the richest country in 
the world can best afford to provide such an efficient pro- 
tection, without it being necessary to draw away hundreds 
of thousands of our people from commerce and work, to 
serve in armies. If however a back-door were opened for 
an enemy to come in secretly, and he were not compelled 
to come by sea, the whole value of our fleet would be 
voluntarily thrown away, so far as the prevention of 
invasion is concerned. 
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In view of the considerations I have named, it would be 
almost out of place to talk of the cost of such an under- 
taking, but I believe it could never pay, and it would 
probably cost over twenty millions and take twenty years 
to do, considering the chance of accidents, even supposing 
there were not much more water found in cracks and 
crevices of the chalk, under the middle of the Channel, 
than has already been found in two shafts driven some 
depth into the chalk on dry land. 

What is really wanted to render the crossing of the 
Channel practically unobjectionable is to deepen Calais 
Harbour, so that real good ships, having a deep draught of 
water like the Holyhead boats, should be able to go in and 
out at all states of the tide, as at Dover (the present 
Channel boats being little better than rafts, drawing but 
little water); the passage then could be done in fifty-five 
minutes, and with perfect comfort, except in stormy 
weather, when but few people travel for pleasure; this 
improvement could be made in a short time, and for less 
than a twentieth of the money that a pair of tunnels would 
cost, and would in no way impair the safety of this 
country, whilst it would facilitate the commerce of all our 
ports with France. 

I am, Sir, your obedient servant, 
E. A. CowPER, 
Past- President of the Institution 
of Mechanical Engineers. 
6, Great George-street, Westminster, S.W., 
February 16, 1882. 





STOWAGE OF GRAIN. 
To THE EpIror OF ENGINEERING. 

Str,—Could any of your readers kindly give me the 
results of experiments, or any practical data which will 
enable me to calculate the pressure of grain against high 
walls? A tank 76 ft. deep, hexagonal in plan, 12 ft. wide 
inside, and 7 ft. on each side has to be filled with wheat at, 
say, 47 lb. per cubic foot. The walls are to be of brick- 
work, reduced in thickness from bottom to snit the vary- 
ing pressures I wish to find out. If we use the formula 
for water we should have 76ft.x7ft.=532 square feet on 
one side by 38 ft. x 62} 1b.=564 tons total pressure. Using 





47 instead of 624 as a multiplier and taking off, say, 25 per 
cent. for friction, might give approximate results, but I 
desire something more definite. Then, again, the strength | 
of the walls, considered as beams fixed at ends, has to be 
calculated, as there is no filling in behind them. On this | 
point we have no experiments, or even rules whereby the 
transverse strength of brick or stone walling can be | 
ascertained, so far as I can discover. If any one can | 
throw any light on the above questions I shall esteem it | 
a favour. 

February 15, 1882. J.W.C. H. 

‘Our correspondent will find the information he requires 
respecting the strength of brickwork in some articles on 
the subject which appeared in ENGINEERING, vol. xir., 
pp. 1, 44, and 73.—Eb. E. 


TRAMWAYS. 
To THe EpIToR OF ENGINEERING. 

S1r,- The review on Mr. D. K. Clark’s work on tram- 
ways, which appeared in your impression of the 13th ult., 
is, I think, calculated to mislead many as to the compara- 
tive cost of the tramway systems named therein. 

The writer has evidently incinded in the figures quoted 
a large amount of extraneous matter, the existence of 
which precludes comparison. 

The cost of different tramway systems may be more 
fairly arrived at by ascertaining the cost of sleeper, fasten- 
ing, and laying a line for which a rail of a given weight is 
selected. 

Trusting you will be good enough to insert this in your 
next, I am, Sir, yours truly, 

One AFFECTED. 





To THe EprtTror oF ENGINEERING. 

S1tr,—I have just had occasion to observe that, in the 
summary of cost of construction of tramways which you 
have prepared from my recently published book on tram- 
ways which you have been kind enough to notice in your 
number for January 13, the costs which comprise the cost 
of paving have not been distinguished from those which do 
not. For instance, the Aldred-Spielmann system is said to 
cost 21711. per mile, single line. This is exclusive of 
paving; whilst the Deacon system is said to cost 55081., 
but this includes paving. 

[ trust that you will kindly insert this note in your next 
issue, as I would be sorry if any misapprehension should 
arise from the want of distinction I have indicated. 

D. K. CLARK. 


THE LOCOMOTIVE BOILER EXPLOSION 
AT STOCKTON. 
To THE EDITOR OF ENGINEERING. 

Sin,—The South Stockton jury seem to be of opinion 
that the sling stays were totally insufficient to take the strain 
thrown upon them, and that there should have been addi- 
tional stays of a more efficient character. I think in 
arriving at that conclasion they are not far wrong. 

Messrs. Johnson, Stirling, and Jeffreys, in their report 
say: “‘ We are further of opinion that the materials used 
in its construction were of the best description, and the 
workmanship good.”’ 

No doubt, but what about the design? With most loco- 
motive engineers it seems to be a case of follow my leader. 
What one does, the other does, because some one else has 
done it before ; and so if one makes a mistake in the first 
instance, it gets handed down until it becomes the practice. 

On examining the boiler in question it will be found that 
the girder stays rest partly upon the crown plate, and per- 
haps wholly, as it is much easier to bed a flat surface than 








a curved one, consequently the whole pressure upon the 
crown of box, plus the weight of girder stays, was thrown 
inside its proper support, viz., the vertical edge of the back 
plate. As the metal lost its tenacity through overheating 
along the top back corner owing to the heat being directed 
there by the action of the brick arch, it bulged down, tear- 
ing away the back plate from the screw stays and turning 
upon the comparatively cold part of the crown, which was 
the flange of the tube plate, asa hinge; now, if the back 
end of girder stay had been firmly slung to the outer shell 
it would have been impossible for the crown plate to have 
given way as it did, without dragging the outer shell down 
with it. 

As sling stays are at present designed they are of little 
or no use; the general idea seems to prevail that they 
assist the girder stays by taking their weight, which in 
practice they very seldom if ever do. For instance, the 
shop rule in most places is that when the girder stays are 
in position and sling stays up, the pins should be free to be 
twisted round with the finger and thumb, thereby showing 
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Middlesbrough firm has received another order for pig iron 
for America. 


Restriction of Production.—The arrangement for re- 
stricting the production of pig iron in Scotland and Cleve- 
land entered into last October will terminate on the 31st of 
March next, but it is generally believed that it will be 
renewed in some shape. Yesterday (Tuesday) a meeting 
of the Cleveland Ironmasters’ Committee, who have charge 
of the question of restriction, was held in the Ironmasters’ 
Association offices, Middlesbrough. ‘he arrangement 
come to in September last between the Cleveland and Scotch 
ironmasters for reducing the make of pig iron by 12} per 
cent. will, as stated, expire in March, and steps are being 
taken for determining what course shall be adopted with 
regard to the future as to whether the restriction shall 
continue or not. At the meeting it was decided that the 
committee should confer with the representatives of Scotch 
makers. It was believed that upon reasonable conditions a 
fresh arrangement might be brought about. The Cleve- 





that everything is square, and no spring, or set existing ; 
that being the case it is evident they do not take the weight 
of the girder stays. Very often the pins are put in slack, 
and in nearly all cases the holes in the sling stays are 
elongated to allow for erpansion when the box is hot, | 
which destroys their supposed usefulness again; so that | 
whether a boiler is in steam or not the sling stays are of 
no use in supporting either the girder stays or the crown 
of box. 

One might with equal reason allow the ends of direct 
stays to pass through stuffing-boxes on the outer shell in 
order to allow for expansion, instead of rivetting them | 
over ; and yet a case came under my notice a short time | 
ago in which something similar was done by passing the | 
ends of the two front rows of direct stays throngh slung | 
tee pieces with nuts on the top of flange, then as the copper | 
box expanded the distance between the crown plate and 
outer shell being less, the nuts did not bear on the tee 
piece until the metal had been crushed down and a bearing | 
formed by the nut again coming into contact with the | 
flange of tee piece, so that the first 12in. or 14 in. of the 
crown plate were practically unsupported when steam was 
up, the sequel being that the crown plate was bulged out, 
cracking the rivet holes, and the tube plate also cracking 
from tube hole to tube hole diagonally across the corners. 

If sling stays are used at all, they ought to be designed | 


| 
} 


to fully support the crown of copper box if called upon to | 
do 80. 

For a girder stay to be effective, it should be, as its | 
name implies, a girder, the supports being the tube and | 
back plates, and bearing directly on the vertical edges of | 
those plates, and through them to the forndation ring ; 
in no case ought the ends to touch the crown plate; | 
ferrules should be introduced between the copper plate and | 
stay, with the bolt of stud passing through and firmly 
binding the whole together, and then each stay well slung 
to the outer shell; if the plate is then overheated the 
tendency would be for the copper plate to be pressed over 
the bolt heads or force them off, giving notice in a less | 
sudden manner than in the late disastrous explosion. 

In conclusion I may say that I have very little faith in | 
fusible plugs. Some few years back [ took one out of a} 
firebox crown from which all the metal had dropped, the | 
hole being filled up with soot, while over the hole at the 
top was a conical mass of incrustation which had effectually 
resisted the pressure in the boiler. 

I am, yours obediently, 
J. CAMPBELL. 

169, Railton-road, Fast Brixton, February 14, 1882. 





GAS ENGINES AT THE PARIS ELECTRL- | 
CAL EXHIBITION. 
To THE Epiror or ENGINEERING. 

S1r,—Will you kindly allow me to draw your attention 
to an error at the end of the first paragraph on page 351 | 
of ENGINEERING for October 7, 1881. 

You there speak of ‘‘ gas engines made and exhibited by 
Messrs. Crossley,’’ whereas this firm had no engines what- 
ever at the Paris Exhibition. It did not appear necessary to 
correct this insignificant slip at the time, nor would | trouble 
you to do so now, were it not that a firm who are advertis- 
ing gas engines have been using this error in conjunction 
with other statements to make it appear that their gas 
engine had a higher prize awarded to it at Paris than the 
“* Otto,”’ which is simply opposed to fact. 

The Otto engine had a gold medal awarded, the highest 
prize for gas engines, whereas otber and experimental engines 
had only a silver medal awarded, and this, as I understand, 
without any official test of consumption and efficiency. 

Your obedient servant, 
Rosert WILSON. 

24, Poultry, E.C., February 2, 1882. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Clevelind Iron Market.—Yesterday there was a 
large attendance on Change at Middlesbrough, and the | 
tone of the market was slightly better. There has been a 
good deal of iron on offer since last Tuesday both for | 
prompt and forward delivery. Messrs. Connal and Co., 
the warrant storekeepers here, have a stock of 172,531 tons, 
which is a decrease of 1886 tons on the week. In Glasgow | 
they hold 631,150 tons. Quotations yesterday were based 


| to still further increase their large output. 


| day (Tuesday 


|day. The deceased gentleman did not 


| chalk and flints. 


land ironmasters’ stocks have diminished by 50,000 tons or 


| 60,000 tons since September last ; while stocks in public 


stores in Cleveland have increased 40,000 tons or 50,000 
tons in the same period. Some little modification in the 
previous terms will probably be sought in any renewal of 
the existing arrangement, seeing that Cleveland has shown 
to have performed much more than what was regarded as 
her fair proportion of the bargain. There were at the 
end of September, 1881, 118 furnaces blowing in Cleveland, 
and at the end of January there were 117. The number 
on hematite, spiegel, and basic, in January, was 37 ; while 
at the end of September, 1881, 91 were making Cleveland 
pig iron only. At the end of January, 1882, 80 are shown 
to be making this class of iron. Whether any arrange- 
ment between the ironmasters of the respective districts is 
entered into or not there is no doubt in commercial circles 
that the make will still be limited. 


The Finished Iron Trade.—There is nothing new to 
report in the finished iron trade. Plates are quoted 
71. 2s. 6d. per ton, but consumers being still well brought 
forward, there is very little fresh business being done. All 
the works are in full operation. 

The Steel Trade.—The Cleveland steel trade continues 
most active. Messrs. Boleckow, Vaughan, and Co. have 
their Eston Works in full swing, and will shortly be able 
A notion bas 


| prevailed recently that many of the projected railway 
| schemes in America were to be delayed, but in the face of 


that opinion it is a singular fact that an inquiry for 
18,000 tons of steel rails for America was received yester- 
by a Middlesbrough house. It is more 
singular that the quotatiors for American steel rails have 
advanced 2$ dols. 


Shipbuilding and Engineering.—Both these branches 
of industry on the northern rivers are exceedingly brisk, 
and will be kept fully employed for the whole year. 
Within the past fortnight some beautiful vessels have been 
launched on the Tyne, Wear, and Tees. 


Death of a North-Eastern Railway Director.—Ald. 
Kitching, of Darlington, who was largely interested in 
industrial affairs in the North of England, and one of the 
North-Eastern Railway directors, died at Kedear on Mon- 
appear often in 
public matters, but he was a man of extensive influence and 
good business capacity. * 








Paver CAR Wueets.—The Allen Paper Car Whee! 
Company is now working on orders for Mexican companies, 
the Atlantic and Pacific, the Central Railroad of New 
Jersey, the Delaware, Lackawanna and Western, the 


| Delaware and Hudson Canal, the Lehigh Valley, and the 


Atchison, Topeka, and Santa Fé Railroads. 
has further large additional orders in view. 


The company 





Torpepo Boats.—On Saturday last a trial of the first 
of two improved first-class torpedo boats of the Batoum 
type, built by Messrs. Yarrow and Co., for the Argentine 
Government, took place on the River Thames in the pre- 
sence of the Argentine authorities, when a mean speed of 
19.7 knots was obtained, fully equipped and ready for action. 
These boats will be rigged to sail direct from London to 
Buenos Ayres. The seaworthiness of this class of torpedo 
boat has long since been placed beyond all doubt. I'wo 
similar vessels were sailed across the Atlantic last year, 
and arrived in perfect safety, in addition to which Messrs. 
Yarrow have already sent no less than eleven of them 
round to the Mediterranean ports, and in no case has any 
accident occurred, although in some instances very boister- 
ous weather was encountered. 





| Watrorp Water Works.—The population of Wat- 
|ford kaving doubled within the last fifteen years, the 
‘demand for water outstripped the supply. Accordingly 
last year a new reservoir was constructed, and within the 
| last few weeks an Artesian tube well has been sunk by 
Messrs. Le Grand and Sutcliff, of London. This tube well 
| is 150 ft. deep and 83 in. internal diameter, and it occupied 
four weeks in boring. Surface soil and gravel extended to 
a depth of 17ft., after which the boring was continued in 
As usual with the tube-well system, the 
shaft and cylinders (which would have more than doubled 





| the cost of the work) were dispensed with, the supply 


being taken direct from the tube well. The yield ‘from 
this tube well is about 300,000 gallons per day, which will 
more than meet the requirements of the town for some 








on No. 3 Cleveland pig selling at 41s. 9d. per ton for} years to come. This increased supply now enables the 
early delivery, and 42s. to 42s. 3d. per ton for delivery over | daily pumping to be completed in three hours less than 
the next few months. Shipments of pig iron continue good, | previously, besides doing away with all Sunday working. 
there having been exported during the first eleven days of | The water works is in the hands of the Local Board and 
this month 30,175 tons, which is 10,000 tons more than was | the work was carried out under their surveyor, Mr. C. 
shipped during the corresponding period last year. A C. Lovejoy. ; 
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ENGINEERING. 














APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
FEBRUARY 13, 1882. 


In the Cases of Inventions communicated from Abroad 
of the Communicators are given in 
Italics after the Applicants’ Names. 


the 


Names, §&c., 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


ComprLep By W. LLOYD WISE. 





NAMES, &c. 
| @ APPLICANTS. 
1882 
Feb. 7 

578 | Mills. Thomas 

579 Johnson. De Biss- 
chop 

580 | Morgan-Brown. Fel- 
ton 

581 OC, D. Ekman, Sweden 

582 _ J. Hill, London. 

583 B. Roberts, Wolver 
hampton. 

£84 | J. Heald, Cardiff. 

585 An, Westmin- 

586 J. . sharman, North- 
am 

587 | T. Wi ams, London. 

588 W. B. Dell, F. 
Stewart, London, & 
E. Dav ies, New 
Brighton. 

589 G. Lawrence, London. 

590 Lake. Bray, 

591 Lake. Aenauld and 
Stafford, 

592 | J. A. A. Buchholz, 
London. 

593 T. Rowan, London. 

594 H. L. Wilson and J. 
Clegz, Clayton-le- 
Moors. 

595 Z. Sugden, and E 
Binns, Halifax. 

506 | W.C. Pellatt, London. 

507 +E. G. C. Bomford, 
Pershore. 

598 | Clark. Poupon. 

599 A. Gough, Bucking- 

Feb. 8 ham. 

600 J, G. Smith, Eccles, 

601 | C. H. Openshaw and 
C. H. Rothwell, 
Bury. 

602 Haddan. Araus, 

603 G. C. Parini, Lom- 
yardy. 

604 A. Berthet. Paris. 

605 Barker. Chambers. 

606 Abel. Adaiser, 

607 | R. and M. Theiler, 
London 

608 J.Beeston, Lymington. 

609 «4W. W. Greener, bir 
mingham 

610 L Petitpierre, 
‘Couvet, Switzer- 
land. 

611 | E. Belmer, London. 
612 Carew. S/aden, Mcleod. 
and White, 

613 J. White, Bermondsey 

614 W. B. Haigh and 
a Nuttall, Old- 

1a) 

615 J. H. Miles, South 
ampton. 

616 Lake. Electric Puri- 
fier Co 

617 | W. M. Scott, Bir- 
mingham, and T. 
Baker, Aston. 

618 W. Ash, South 
sea 

619 W. F. Reed, Stow- 
market, and D. 
Johuson, Chester. 

620 | G. Scott London. 

621 J.B. Rogers, London. 

B22 Brydges. Heller and 

Feb 9 

623 H. "beaut, Brad- 
ford, and E. Marsh, 
Leeds. 

624 | S§. J. Humble, and J. 
Walker, Derby. 

25 | J. Winfield, Derby. 

626 | A. A. Common, Ealing. 

27 | Dixon, Aoenig, Meister. 
Lucius, & Briining. 

628 | T. R. Oswald, South- 
ampton. 

629 | J. W. Webster, Little- 
borough. J. Hill, | 
Rochdale, and F. T. 
Greenwood and T. 
Greenwood, Smithy 
Bridge, Lanc. 

630 | Pitt. Peigniet, 

631 , A. Wardrop, London 

632 | 8 0. C. Currie, Lon- 





don, 





ABBREVIATED TITLES, &0. || 





Electric lamps. 
Gas engines. 


Furnaces. 


Treating fibrous plants in order to|| 
obtain fibre for paper-making, &c. || 
Sewing machines. || 
Tricycles. | 
| 


Brake blocks. 
Meters for gas and other fluids. 


Lasts for shoes. 
Suspended lever weighing machines. | 


Treating grain for the removal of 
the germ and dust, &c. 


Refrigerators, condensers, calorfers.| 
and vaporisers. 

Reeds and reed plates. 

Securing stoppers or covers in or | 
upon bottles 

— grain ‘preparatory togrind- | 


Treating coal for transport ana | 
storage 

Machines for washing, 
and mangling. 


Welded boilers. | 

Delivering and receiving ag from || 
ruling and other machine: 

a for the lids of milk cans, || 


Bread-making. I 
Operating railway signals. 1} 


Tricycles 
Ribbed fabrics. 


wringing, | 


I 


Joints or pan for provision || 
receptacles, & 
Propellers for vessels. 


Decorticating textile plants. 
Refrigerating machinery. 
Fluid meter. 

Telephone transmitters. 


Tricycles. 

Crimping and corrugating metal 
cartridge cases 

Watchmakers’ tools. 


Capsules for bottles. 

Treatment of Dangway beans to| 
make a beverage. 

Signalling on railways. | 

Gas engines. 1} 


Window sash and door frames. | 


Purifying middlings. 
specification) 

Breechloading small arms and cart- || 

ridges. 


(Complete || 


Bicycles, tricyles, &. 


} 
| 
| 
| 
| 


Explosives. 


Triple alloys of manganese. the} 
titaniferous steel sand of Tara-| 


naki, and carbon. 
Maintaining the continuity of | | 
— currents between sta-| | 


Increasing the durability of leather 


es. 
Stoves and furnaces. 


Draw-bar and coupling apparatus. 
Spee Sn firegrates. 

Electric lamps. 

Production of colouring matters, 

Twin-screw ships. 


Signalling on railways. 


| 





Lampe for petroleum. 
Corsets. 





Signalling by electricity on rail-| 
ways. | 


| 637 
Feb.10 
638 


Nos. 
and 
Dates. 


Feb. 9 
633 


634 
635 
636 


Q” 


639 
640 
641 


612 
643 


644 
645 


646 
647 


648 
649 
650 


651 
652 


653 
654 
655 


661 


685 
686 


687 
688 


689 
| Feb 13 
690 





NAMES, &. 
OF APPLIUAN?S. 


A. Riegelmann, Ha- 
nau Prussia. 

T. Brindle, Southport. 

W. Arnold, Barnsley. 

E. 8. and E. M. 
oe London. 

La Deschamps, 
Clark, and Burr. 

J, J. Coleman, Glas- 


gow. 
J W. Wood and J. 
Greenwood, Oldham 
J.G. A Haller, Ham- 


burg. 

8. Mart, Sutton-at- 
Hore, and C. W. 
Bradley, London. 

D., J., and 
‘Beatty, Belfast. 

J.W. Plunkett, Dun- 
stall Priory, Kent, 

Johnson. Garand. 

R. Thompson, Wigan. 


Lake. Wildi 
Schambeck. 
C. Slage, Leeds. 


and 


Haddan, Abdvot. 
J. Watling and E. 
Chaston, Lambeth. 
Dufrene. Mange. 


C. H. Wood, Sheffield. 

J. Stainer, - real 
wike, York: 

J. Young, Kelly, N.B. 


T. Fraser, Aberdeen. 
P. W. D’Alton, London 


A. Brossard, Swansea. 


E. and 0. Wright, 
Dudley, Worcester. 
A. McLean, London. 


E. 8. Wastfield, Bath. 
N. Bradley, Manches- 
ter. 


Eldred. Partly com- 
municated by Doo- 
little. 

G. Heidmann and Y. 
Hoffmann, Uerdin- 
gen, Prussia. 

J. F. Williams, Liver- 
pool. 

T. H. Harrison, Derby. 


Bonneville. Joi train. 
Haddan. Cancalon. 
Haddan. (Tietz, 


Von Nawrocki. Red- 


lich. 
P. Claes, Brussels. 


C. Tighe, London. 
J.8. Willway, Bristol. 


Abel. Lafitte. 
T. B. Ligutfoot, Lon- 


on, 
Boult. Zahn. 


Mewburn. Ballier. 
C. Scheibler, Berlin. 
W. E. Langdon, Derby. 


W. Watson, Leeds. 

Gavett. Aiernan, 

D. Ashton, Sheffield. 

J. W. Pitt, Lover- 
sedge, Yorks. 

J. Trotter, Rawten- 
stall, Lanc. 

A. Burdess, Coventry, 


Clark. Staib. 


Decoudun, 
Hopkins, 


Clark. 
Clark. 


Clark. 
Clark. 
Clark. 


Hopkins, 
Hopkins, 


Hopkins, 


G. Schwartzkopff, Ber-_ 


in. ve 

8. Barlow, Castleton, 
Lanc. 

Haddan, Lausies. 

J. Qualter, Barnsley. 

Brandon. 

Morris. 


Nepiii, 
Jessurun, 


Anti-corrosive paint. 


Yonetting walls with slabs of stone. 
Steam boilers. 
Portable urinal. 


Shaft-couplings. 


Promoting economy in the qoume- 
tion of fuel in furnaces, & 
Machines for stamping letters, &.. 
with cancelling marks, &c. 
Presses for copying, &c. 


ABBREVIATED TITLES, &0, 
| 


Refrigerating apparatus. | 
| 
| 
| 
| 


Manufacture of bread. 
| 
Automatic tap for gas burners, | 


Suspenders for trousers, &. 

Mechanism for puddling, decar-| 
buretting, or purifying iron. 

Composition for protection of wood, 
&c., from fire, &. 

Preventing fouling of the inside of 
vertical soil pipes of water-closets, 


&. 

Musical instruments using reeds, 
pipes, &c., operated by air. 

Tip wagons, carts, &. 


Velocipedes. 
tion), 

Erasing knives, paper knives, &c. 

Lifting stones, bricks, &., on 
scaffolding, &e. 

Compounds capable of being em-| 
ployed for bleaching ,&c. 

ar a for vent flues or chimneys, | 


(Complete specifica- 





Machinery for excavating and cut-| 
— into earthy and stony ma- 


rials. 
supsiy and cut-off apparatus for| 
marine and other steam engines. 
Manufacture of anvils. 


Slabs or panels for decorative pur-} 


Manufacture of antiseptic non-hy- 
groscopic powder from liquid ex- 
tract of saponin. 


poses. | 
Gas engines. 
\ 


Telephone exchange systems and | 


apparatus, &c. 
Manufacture of taps and valves. 


Sliding windows. 
Corsets, bodices, waistcoats. &c. 


Medical injecting or irrigating ap- | 


paratus. 
Treatment of my for manufacture | 
of bricks, tiles, 
Purifying and discolouring saccha- 
rine liquids. 
Set squares or plumb rules. 


Distillation and purification of| 
alcohol, 

Shirts. 

Construction of door - mat and | 
scraper combined, 

Welding metals. 

Air refrigerating apparatus. 


“ Starting” or ‘increasing combus- 
pond - freshly lighted fires in fur- 


Raising and lowering heavy boxes, | 


Cc. 
Manufacture of sugar. 
Interlocking electric and other sig- | 
es apparatus for railways, | 
C. 


Gas ng 


Horses. 
Slide valves for steam engines, &c. 
Hinges for doors. 


Introducing anti-crustation mate-| 
rial into steam boilers 
Ball or roller bearings for veloci- 


pedes 
Suspending wall papers in racks to 
dry, and marking web of paper 
at certain intervals. 
Apparatus for raising wate: 
a — 7 call or signalling appa-| 
ratus. 


| Telephonic exchange systems and) 


apparatus employed therein. 
Transmitting or reproducing and re-| 
ting sounds by electricity, a 


Telephone receivers. 


I} 


| 
| 


Fastening rails to sleepers by clamp- | | 


ing levers 
Firebars and furnaces. 


Winding or hauling apparatus. 
Roller mills. 

Fireboxes. 

Pipes for smoking tobacco. 











Hos. NAMES, &., | 
pind’) OF APPLICANTS. | ABBREVIATED TITLES, &0, 
*| 
Feb.13! } 
696 | Clark. C/émandot. Treating metals and metallic com- 
pounds or alloys. 
697  G. Collier, Newcastle, | Horseshoes. 
Ay Arms, Nor- 
ch. } 
698 ee. jfonden, Ape for facilitating —— 
urrel et- of passengers, carriages, &c., over 
| ae _ Norfolk. rivers, channels, &c. 
699 orth, Dob- Looms for weaving. 
cross orks. 
700 | J.8 ay River- | Generation, storage, and utilisation 
of electricity, &c. 
701 | H. i. Davis, London. | Adjustable fire-screen mount. 
702 H. Wilson, Stockton- | Apparatus for blowing, exhausting, 
| on-Tees. heating, cooling, and attemperat- 


ing air, gas, and fluids. 








Applications for Patents. 


L—Announced February 10. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
























































No. Name. No. Name. No. Name. 
1881 1882 1882 
5550 | Thompson 154 | Bodden. 231 | Siemens 
(McDonnell) 158 | Lake (Thimon- (Jacob). 
5610 | Boucher. nier, fils, & 233 | Clarke. 
5612 | Duncan. | Vernay). 235 | Griffiths. 
5625 | Coleman. 160 | Salisbury, 237 | Delmard. 
5647 | Thompson 162 | Angell. 239 | Wirth (Kall), 
| (Cochrane),| 164 | Pim and 241 | Drake. 
5672 | Evans. Sands. 243 | Livesey. 
5690 | Milbourne. 166 Swift, 245 | Lake (De 
5736 | Ridley. 168 | Alcock and Khotinsky), 
1882 Johnson. 247 | Lake 
142 Woods and 172 | Jackson. | _ (Mefford). 
Woods. 174 | Watt. 249 | Ellis. 
144 Haddan 176 | Clark 251 | Pickwell. 
(Boettcher). |  (Oudry). 253 | Woodruff & 
146 Newsum, 183 | Willering- Barson. 
148 | Weston. | haus. 255 | Pearson. 
150 Dennis. 227 | Hart. 257 | Lehmann. 
152 Boden. 229 | Carter. 259 | Richards. 
Il,—Announced February 14. 
No. | Name. No. | Name No Name. 
1881. 1882 | 1882 
|] 45-9 | Roper. 234 | Lake 285 | Howes and 
4839 | Mills and (Hussey & | Burley. 
1 | Brown, | Dodd), 287 | Boulton. 
\| 5454 | Lewis. 238 | Doddand 288 Auchinvole 
| 5466 | Bash, Bash, Little 289 | Humphrys. 
| | and Damsaj 240 Beck 290 | Haddan 
5604 | Burr and |  (Lebjond). (Morel). 
Scott. 242 | Clark 291 | Haddan 
5657 | Eskriett and | _ (Meserole). (More!), 
Eskriett. 244 ouke. 292 Lumley 
749 | De Villiers. 246 Hornsby andj 293 | McKenny. 
1882 Trolley. 294 | Nussey and 
z8 | Wood. 248 ~=Barlow Leachman 
44 | Mills. (Encausse 295 | Terry. 
55 | Perry. et Canesie).| 296 | Engel (Koop- 
180 | Siemens, 250 | Haddan mann and 
182 | Wallner. (Devise). Koopmann), 
184 | Richardson 252 | Lake 297 | Higgin and 
(Smith). (La Societe Higgin. 
186 | Haddan Universelle} 298 | Engel 
(Seibel), d Electricite (Schneider). 
188 | Parrott. Tommast).| 299 | Pitt 
190 | Thompson & 256 | Pendred. (Rocour), 
Thompson,| 258 | Greig 300 ake 
192 | Camerun, (The Maxim, 
194 teliff, | Detroit 301  Haddan 
196 | Brewer Stove Works (Mathison), 
(Brin and Company).| 392 | Bennett. 
Brin). 260 | Hamand. 303 | Sowler and 
200 | Tyler. 262 | Lake | Ward, 
202 | McDougall. (Campbel/), | 304 | Watson, 
| 206 | Wirth 263 | Cowan. 305 | Aronsun. 
| (Pickhardt)] 264 | Bassnett. 306 | Smith. 
|} 908 | Clark 265 | Westley. 307 | Sutcliffe} 
(Stayton). 267 | Lindley. 308 | Smellie. 
210 | Soper. 268 | Lowe. 309 | Stevenson, 
| 212 | Petersen. 269 | Nottingham 310 | Knowles. 
214 | Spencer, (Hathaway.) | 312 | Lake 
Conster- 271 | Haddan (Miller), 
dine, and (Lefebvre & 313 | Plessner, 
Greenwood Nagel). 314 | Haynes, 
218 | Newton 272 | Lander. 315 | Hallett. 
(Soci¢te 273 | Haddan 316 | Brewer 
Anonyme des} a (Neumeister), (Olmsted), 
Appareils 274 | Haddan 317 | Holroyd. 
Automa- (Guttmann). 319 | Sellon. 
tiquee pour | 275 | Gowans. 320 | Clark 
Accrocher 276 | Rowan. | (Hours- 
et Dé- 277 | Hooker. Humbert). 
crocher les 278 Barlow $21 Walker. 
Wagons de (Encausse 323 | Dobson, 
Chemins de et Cancsie). | Gillow, and 
Fer). 279 | Defries. | Davies, 
220 | Cottrell. 280 | Glaser 324 | Ashley. 
222 | Kessell and | (lsaakson 325 | Lawson, 
Kessell. and Uo.) 326 | Seefels 
224 | Lake 281 | Johnson (Klehe). 
| ( Williams). | _ (Maclean). 327 | Trulock, 
228 | Brydges 282 | Wallace. Trulock, & 
(Richter). 283 | Clark Trulook, 
230 | Siemens. (Pidgeon), | 328 | Smith, 
232 | Meyer. 284 | Teodoresco, 330 ) Foley. 
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Name. 


No. Name. Name. 





Lake 
(Johnson), 
Scheibler. 
Corneby 
Robinson. 
Wood 
Clark (Bush) 
Glaser 
(Schdller). 
Chapman 
Lund. 
Cliff and 
Dawes. 
Dewrance 
Haddan 
(Schopfer 
Simon, 
Ingram. 
Collier 
Child 
Lake (White- 
head and 
Atherton). 


Reddie 
(McAdams) 
McEvoy 
Lake (B/ythe), 
Turner. 
Lister and 
Reixach 
Carr (Négris 
and Rizio). 
Revell 
Meyer 
(Jeanket- 
David). 
Abel (Cifsare, 
Donadoni, 
and Pohl) 
Thompson 
(Gary). 
Johnson 
(Allen). 
Henley, 
Moss 


Ovenden 
Handford 
(Delany) 
Abel 
(Patrick) 
Lyon 


Lake (Brion) 
De Pass 
(Abdank) 
Cooke. 
Allen, 
Wright, & 
Williams. 
Bevan 
Cromptox 
Cheesbrough 
(Nemetz). 
Johnson 
(Strupler) 
Chisholm 
Haddan 
(Friahlich 
and Co.). 











ANVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lisis of 
Applications for Patents. 


No. Name. 


1882 


650 


Name. 





Dufrene 
(Mange). 


Lake (Electri 
Purifier 
Co.). 





NOTICES TO PROCKED, 


1,—Time for entering Opposition expires Friday, 
March 3, 1882. 





No. 
1881 


4510 


Name. No. Name. 


Name. 
Reynolds 

| Elliot. 4546 
Thorpe. 1882 
Morgan- 4593 
Brown. 4604 


Turner 
Cre ym ptor n 


1 
| Brydges, 

| (@rousil- 

| liers). 

| Laurie 

| Wightman. 
Dutton. (Campbel’). 
— 1, Hadfield 

Kirk 26 | Haddan 

Tatham |  4Creelman) 
Carr Lloyd Wise 
Upward, | 
Adie 
Hea! 
Love. Mid lleton 
James and Scott 
rhomas 74 | Lioyd Wise 
Nevile. (Mtégy) 
Spittle | Gedge 
Twynam, ___(Vacher Hawkes. 


il, —Time for entering Opposition ‘expires Tuesday, 
March 7, 1882. 


Heaton and 
solas. 
Lowry 
Roemmele 
Lake 
(Wi 
Dick. 
Whitwell 
Robinson 
Beissbarth 
(Beissharth) 
Mackenzie 
Ashworth. 


liams). 


4495 





4391 
4397 





Name. 


Name. 


No. | 
1881 
4382 
4393 
4399 


Name. 


Imray 
(Stearns), 

Coleman. 

Scott. 


Hagen (Brin 
and Brin). 

Farley and 
Bond 

Jensen 


Brassington 
Shields 
Leadbeater & 
Leadbeater 
Weather 
hogg (Montblanc 29 rald, 
Cave, and Gau- Bi ges, and 
Gil bert. lard). Beaumont, 
Stokoe, Mills 
4428 Sennett. Gresham. Birch. 
4443 | Webb Kamensky ) Boden 
4453 | Bibbins (Novikoff). 5 Wood 
(Du Bois). Clark (La }~=6- W illering- 
Kay. Compagnie haus. 
Wearing Générale Abel ( West- 
Reddie de Salu- inghouse). 
( Pneumatic brité). Me Doug all, 
Tramway Pitt (Gaular¢ : Ell 
Engine Co.) & Gibbs) An a ws 
Hallam and | 4989 1 Lake 
Shepherd. r le Ae 
Mewburn 5315 } x 5 Lake 
(Sauvadon) 


4402 
4411 


4417 
4425 


4459 
4519 


4525 


4942 


ndaj/) 


Lane) 








PATENTS SEALED. 
I. —Sealed F Fel, ruary A " 


Name. 





Shepherd 
Matthews 
Abel 
(Twinch). 
Lake 
| (Carmien) 
Edmond, 
Mécke 
(Lesser) 
Otto. 
Fahdt. 
Green. 
White and 
Asbury 
Barlow 
(Welter). 
Abel Ader) 
Abel (La 
Soctéeté 
Générale des 
Telephones). 
Thompson 
(Neuhaus & 
Henniges). 


Snow (A/tman 
& Pommer). 
Parkes, 
Francis 
(Wurtz) 
Vaughan 
(Cristin), 
Sombart 
(Hammer & 
Perschmann). 
4866 Coad. 
4867. Coad 
4964 Fraser 
5313 Dobson 
Dobson 
Macqueen. 
Dobson and 
Wood. 
Lake 
(Jamnig). 
Trobach and 
Cords. 
Clark 
(Massey). 
Clark 
(Horeell) 


Krakaaer 
(Louis) 
Knowles. 
Brewer 
(Stockstill, 
McGeary, 
and Ander- 
son). 
Ullathorne 
Redmayne. 
5 Gibbs. 
3 | Schneider. 
4 Woodward. 
5 Redknap 
Brinsmead. 
derry. 
Stewart. 
Postieth waite 
Benson 
(Salisbury). 
Justice 
( Dewé) 
Lake 
(Meaker), 
Lay and 
Martin 


2935 


3495 


4666 
2509 
3512 2 


3789 5330 and 
3808 
3809 | 


5331 














11.—Sealed February 14, 1882. 


Name. Name. Name. 


No. 
1881 
i771 


3783 | 








Banks 
Johnson 
( Perret). 
Wetter 
(Jennings) 
Crees. 
Haddan 
(Arentsen). 
Wilkinson. 
Clark 
(Silver and 
Page). 
Ashton and 
Sperryn. 
Lake 
(Dunning) 
Lake 
( Wesson) 
9 Semper and 
Fahlberg. 
Lake 


Haurie 
( Wind- 
hausen). 
ark 
(Durand & 
Hauve/) 3831 
Waliwork & } 4255 
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NOTICE OF “APPLICATION FOR LEAVE TO rile A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

B. Cannon. Manufacture of glue and gelatine. January 25, 
1879. No. 313 of 1879. Notice is given that the patentee has 
applied for leave to file a Disclaimer and Memorandum ; and that 
any person intending to oppose such application must leave par- 
ticulars of their objections at the Office of the Attorney-General 
within 21 days from the day of the date of the London Gazette in 
which the notice was published, i.¢,, March 6, 1882 





_ ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING FEBRUARY 11, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery - 
lane, Zz. C,, either personally, or by letter, enclosing amount Of price 
and postage, and addressed to Mr. Hi. READER LACK. 

1873. 

1739. Battery Gun: T. Nordenfelt (Assignee), 
London. (//. Palmcrantz, J. Winborg, and U. Unge, Communica ‘ors \ 
(Johnson's Patent.) [6d.]—Rectifles clerical errors in original 
specification, and makes alteration and reduction in the “ claims,” 
which now number eleven instead of fourteen as before. (Dis- 
claimer and memorandum of alteration. Filed January 13, 1882). 


4142. ae agg ei of ‘White Lead: w. ‘Thomp- 
son, London, (In u hite Lead Manufacturin 
fany, Sign (4a) _ oly ae re rectifications ond 
alte rations, and reduces the number of * claims” from fourteen to 
four. (Disclaimer and memorandum of alteration. Filed January 1; 


1882, 


es.) 


1878 

2033. Apparatus for the Generation and Appli 
cation of Electricity for Ee Plating, &c.: 
Anglo-American Brush Electric Light Corpora. 
tion, (/addan's Patent), [(4¢.)—The whole of that part of the 
invention relating to coating or covering carbon electrodes with 
copper or other conducting material is abandoned. (Disclaimer 
and memorandum of alteration. January 11, 1882). 


4043. Applying Electricity for Lighting and 
Heating: anglo-American Brush Electric Light 
Corporation. (Lane Fox's Patent). (4¢.)—The first, second, 
and fourth claims are abandoned. They read as follows: ** (1) The 
employment for obtaining light by electricity of strips or wires 
covered with earthy or vitreous material as hereinbef¢ 
described, (2) The employment for obtaining light by electricity 
of a continuous conductor of asbestos or other non-conducting 
refractory material impregnated with some refractory conducting 
material, as hereinbefore described. (3) The instrument or 
apparatus constructed substantially as hereinbefore described, and 
represented for regulating electric currents used for lighting or 
heating purposes.” This instrument is a helical rod immersed to 
a greater or less extent in a bath of mercury. (Disclaimer and 
memorandum of alteration. January 10, 1882) 

1880 

781. Sounding Apparatus: Sir W. Thomson, 
Glasgow. [(d.)—Several alterations are made, and the whole 
of the fifth claim as originally made is struck out. (Disclaimer and 
memorandum of alteration, Filed January 10, 1882). 

1881. 

129. Galvanic Polarisation Batteries or ga 
zines of Electricity: J. H. Johnson, Londo C 
Faure, Paris), (4d.)—The words * and the application of mer same 
and in apparatus connected therewith” are now omitted from the 
title. The claims are now as follows: “I make no claim to 
polarisation or secondary batteries generally or to such batteries 
other than those in which supporting plates coated or covered 
with metallic matter are arranged together, and by the passage of 
an electric current through them rendered capable of retaining 
and preserving electric energy, but what | consider, &c., i 
First, the improved secondary batteries constructed substantially 
as hereinbefore described for enabling a large quantity of elect: 
chemical force or energy to be stored up in a small space and 
small weight. Second, the process of obtaining plates or st up 
ports capable of retaining or preserving electro-chemical force or 
energy by covering them with a Jayer of porous or spongy metallic 
matter deposited to any required thickness by galvanising, chemi 
cally precipitating, or mechanical adhesion, substantially as here- 
before described. I employ felt or other suitable materials for main 
taining and holding up to or against the supporting plates the coat 
ing or layer of metallic substance mixed or not with inert matter, but 
I make no separate claim to the use of such felt or other materia! 

( Disclaimer and memorandum of alteration. January 10, 1882) 


1881 
Public Vehicles, &c.: 


902.* 
(2d. 


C. Gulich, Berlin. 

|—Refers to an improved omnibus which has a compart 
ment for smokers, india-rubber tyred wheels, and ventilating 
windows. AProvisional protection not allowed), 


1031. Attaching Door or other Knobs or 
Handles to their Spindles: G. Price, Birmingham. 
. 7 Figs.)}—The spindle is made with a spring catch, which 
(March 10, 


| a S. with a rack fitted into the neck of the knob. 


1881). 


1050.* Water-Closets. &c.: W.B. Bryan, Black 
burn, Lancashire. (2d }—The slop and rain water is col- 
lected in a tank, from whence it is drawn for flushing purposes, 
the object being to dispense with the use of fresh water for that 
purpose. (Provisional protection not allowed), 


1586,.* Preservation of Alimentary Substances : 
G. M. Allender, London. (2d.}—Metapbosphoric or 
orthophosphoric acid is injected into the pores or fibres of the 
meat to be preserved, (Provisional protection not allowed). 


1644." Manufacture of Cast Crucible Steel: J 
H. Wilson, Liverpool. § ([2¢.)—Spanish hematite ore is 
smelted in the usual way, and refined in a reverberatory furnace, 
the hearth of which is covered with pulverised ore equal in weight 
to 10 per cent. of the iron to be refined, The crucible steel is made 
from iron thus prepared, (Provisional protection not allowed). 

1716." Obtaining Ammonia: J. Storer, Glasgow. 
(2d.}—Consists in the application and adaptation of former Patent 
3539 of 1880, for the treatment of various waste liquors, gaseous 
mixtures, and nitrogenous materials. (Provisional protection not 
allowed ). 


1742.* Apparatus for Drying Grain and Making 
Malt: C.E.T. Mew, Newport, Isle of Wight. [2d.)— 
The malt or grain is placed in @ rotating vessel, into which air is 
introduced at the requisite temperature. (April 22, 1881). 


1792.* Apparatus for Discharging Condensed 
Water from Steam Pipes: H Grant, Man- 
chester. (£. Briart, Jeumont, France) L2 1d.J—A lever carries 
atone end a hollow metal ball and at the other a counterweight. 
The ball is in communication with the steam pipe, the condensed 
water from which flows into the ball, which then rocks on its 
fulcrum and opens a valve, upon which steam, enters and blows 
the water out. (Prortsional protection not allowed, April 26, 1881). 


1880.* Application of Metallic and other 
Powders upon Straw Hats or Bonnets: M 
Andrieux, Neuilly, France. (2/)—The metallic powder 
is dusted upon the articles, which are previously coated witha 
glutinous compound formed of soap, oil, varnish, and starch. 
(May 2, 1881). 

2018. Railway Carriages: G. D. Peters, London. 


[2d.]—The interior of the vehicle is lined with enamel or vitrifled 
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material in the form of tiles or meta] plates: cleanliness being the 
object. (Provisional protection not allowed. May 9, 1881). 


2046. Fastener for Boots, Shoes, and Gloves: 
J. Abrahamson, London. (2d.)—Is for a revolving button, 
(Provisional protection not allowed). 


2052." Making Pipe or Tube Connexions, &c., in 
Malleable Cast Iron: H. F. Baker, Smethwick, 
Staffordshire. ([24.)—Sockets, elbows, unions, T-pieces, &., 
are cast in malleable iron instead of being forged as usual. (Pro- 
visional protection not allowed. May 11, 1881.) 


2082.* Syphonic Apparatus for Flushing: H.E. 
Cooper, Great Dover-street, Surrey. [2¢.}—When the 
water reaches a certain level in the cistern a chain or lever 
operates the apparatus and produces the syphonic action for 
flushings. (May 12,1881). 


2158. Apparatus or Vessels for Holding, Mea- 
suring, Skimming, or Testing Milk: H. 8. Fox, 
Oxton, Cheshire. [6¢. 2 Figs.}—A pan or bowl has 
graduated marks upon it to denote the quantity contained, and is 
provided with a vent, valve, and stopper rising above the milk, so 
that any quantity of milk can be withdrawn without disturbing 
the cream, (May 17, 1831). 


2186.* Removing Water from Fresh Peat: M. 
Bauer, Paris. (2. Folsche, Halle, Germany. (2d.}—Consists in 
mixing with the peata certain quantity of ashes to separate the 
pores and enable the peat to be more effectually dried. (Pro 
visional protection not allowed, May 19,1881). 


2228.* Harbour and Dock Works: St. J. V. Day, 
Glasgow. (W. Xk. Kinipple, Ottawa, Canada), [2d.]—Instead of 
applying concrete in a liquid condition when constructing founda- 
tions under water, it is used when ina plastic state. (Provisional 
protection not allowed. May 21, 1881). 


2238.* Manufacture of Respirators: 
Birmingham. 
and formed in moulds. 
1881). 


2278. Couplings for Screw Propellers: A. Verity, 
Bramley, Leeds. [(¢. 11 Figs.J)—Is to enable strained or 
bent shafting or shafts at an angle to each other to be coupled 
together. The illustration shows a longitudinal elevation and section 
respectively ; ef are the two shafts to be coupled and A and B the 
-oupling plates. The ends of the shafts are cupped atgh, and 


I. A. Best, 
(2d }--Are made of horn, metal, or vulcanite, 
(Provisional protection not allowed. May 3, 





receive a balli, which is retained in its place by the coupling 
plates. The outer end] of the coupling plate Bis made convex, 
and carries @ concave plate m, through which the retaining bolts n 
pass. The joggles J K of each coupling are made respectively 
straight and curved to allow for the irregular rotary movement, 
(May 24, 1881), 


2482. Electric Machines, &c.: E. G. Brewer, 
London. (7. A. Edison, Menlo Park, N.J.,U.S,A.) (8d. 9 Figs. 

When a number of “ translating devices” (motors, lamps, &.) 
are included in a circuit fei from one source it is necessary that 
the current should be so regulated that each of such devices will 
receive its proper amount whether part or all of them be in opera- 
tion at a given moment. Figs. 1, 2, 3, and 4illustrate one method 
of accomplishing this. The field magnets of the generator or 
generators are excited from a separate machine driven by an inde- 
pendent steam engine with a governor (Fig. 2) provided with an 
adjustable weight, and a handwheel and screw whereby its posi 
tion can be regulated at pleasure. B, C, D, E (Fig. 1) are four 
generators coupled in parallel circuit: A is the geperator which 
excites their fleld magnet coils, V is an electro-dynamometer in 
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irenit. As the current rises or falls, the attendant 
moves the governor weight out or in, and by so doing varies the 
strength of the magnetic field. The specification also states that 
the weight may be moved by an electro-magnet, but does not 
explain the method. When a dynamo generator is employed the 
governor is applied to its engine. Another method of attaining 
the same result consigts in causing a greater or less electromotive 
force from a magneto machine, used as an engine to oppose the 
current in the field circuit of the generator, the counter electro- 
motive force having the function of a resistance. An electromotor 
M (Fig. 5) of small resistance is included in the circuit of the fleld 
magnets of the generator. Upon its shaft is mounted a copper 
dise C which rotates between the polar extensions of an electro- 
magnet incladed in the field circuit of the generator G, and also in 
the circuit leading to the translating devices7,7. If nolamps are 
in cireuit the entire resistanee of the exterior circuit through A 
and M is comparatively large, and the magnet A is feebly excited, 
consequently the disc C encounters little resistance in cutting 


the main « 


| doubled over at 


into the magnet circuit, by which means the main current is 
diminished. Another portion of the invention is to furnish means 
whereby when one or a number of lamps are thrown into circuit, the 
act of throwing them into circuit shall automatically put in operation 
means whereby the generative capacity of the generators shall be 
proportionately increased. In Fig. 6, the generator helix is con- 
nected to the main conductors 1, 2, between which are the groups of 
multiple arcs 5,6, containing lamps L, The coils of the field 
magnets are connected on one side by a wire 7 directly to one 
of the main conductors. Upon the other a conductor 3 Jeads to 
the most remote group, and branch conductors run to each 
group at 8 and 9, each branch having a resistance R or R'. If 
the switch for the circuit 5 be closed, simultaneously the field 
magnets will receive the proper degree of excitation. When the 
second group is closed the total resistance of the fleld circuit will 
be again reduced, and the current circulating round the magnets 
increased. The upper switch is shown in the open position, and 
the lower one in the closed position. In the former case the wire 8 is 
not in connexion with the wire 2. R* is a resistance through 
which sufficient current will flow to insure a certain definite 
amount of current to pass through the fleld coils at all times. 
When a system contains both lamps and motors, the motion of the 
latter throws an opposing current into the main leads, and when 
the motors are placed in circuit, they cause a temporary disturb- 
ance of the lamps. According to this invention a resistance equal 
to that caused by each motor when in motion is placed beside it, 
and when the motor is started a centrifugal governor on its axis 
draws a finger along the resistance gradually cutting it out of 
circuit as the speed increases. Another method of regulating 
the excitation of field magnets is to drive the exciter machine by 
an electromotor situated on a shunt circuit from the main leads. 
Adjustable resistances can be placed either in the motor circuit or 
in the field circuit. (June 7, 1881). 


2496.* Preparation of Edible Oilsand Fats: A. 
Fenwick, Hampstead, Middlesex. (2d.)—Consists in 
adding ground biscuit to the oil. and afterwards a dressing of rice 
flour. (Provisional protection not allowed, Jane 8, 1881). 

2664.* Compound Food for Cattle: W. Jamaiker, 
Berlin. (2d.)—Agriculwral produce and waste matter such as 
bran meals, malt germs, residuums of oil, and beetroot sugar 
manufactories, &c., are mixed in proper proportion, crushed, and 
pressed into moulds, (Provisional protection not allowed, June 18, 
1881). 

2702.* Envelopes: J, Heu, Paris. (2d.)—The flap is 
stamped into lace so that the envelope cannot be opened without 
its being defaced, (Provisional protection not allowed, June 20, 1881). 


2712.* Transmitting Secret Correspondence by 
Telegraphs, &c.: D. Nicoll, Westminster. [2¢.)— 
A number of plates having slots are made to correspond with the 
position of the spaces in ordinary telegram forms. The message 
is read by placing one orthe ether of the plates over the form, 
and reading the words or parts of words exposed by the slots. 
(Provisional protection not allowed. June 31,1881). 


2744. Manufacture of Metal Cans: C. Laurent 
and H.W.Brand,London. [(7¢. 3 Figs.j)—The top edge of 
the tin can is swaged inwards, and the cover is formed with a Y 
groove, which allows it to lie truly on the swaged edge, and to 
| form a margin for the solder. A tab is formed on the cover which 
| projects some distance. To open the can a split key is placed on 
| the tab and is turned round, by which means the cover is rolled 
around it and separated from the can. (June 23, 1881). 


2777. Signalling on Railways: G. Brockelbank, 
| Anerley, Surrey. [6d. 12 Figs.J—A wheel carried by a 
| crank arm is connected to the steam whistle or other signal on 
| the engine. A plate or flat board hinged to standards fixed outside 
the rails is operated by cranks from the signal-box. When the 
plate is in the inclined position the wheel runs upon it, and being 
forced upwards sounds the alarm on the engine. (June 25, 1881). 


2808. Signalling by Sound in Fogs for Sea and 
River Navigation: J.G. Jebb, London. (W. 3B. Barker, 
New Jersey, U.S.A). [6d. 3 Figs.J}—Is applicable to fog horn, 
whistle, or other sound signals, and consists essentially in the 

| arrangement of gearing connected with the air compressor, by 

| which long or short sounds can be produced. The piston of the 
air cylinder is worked by a rack and pinion: on the inner side of 
the rack are a series of notches and projections, which are 
arranged according to the order in which the long or short sounds 
are to be produced, As the piston rises these notches engage 

with a trip lever and open the valve leading to the fog horn for a 

long or short period according to the length of the notch. (June 

27, 1881). 


2826. Electric Fuses: D. Johnson, Chester, and 
E. Spon, London, [6d 9 Figs.j}—According to this inven- 
tion the electric spark within the fuse is subdivided by causing it 
to jamp from and to more than one point in the fuse head. By 
this means a cheaper and less sensitive fuse composition can be 
employed. Two wires are twisted together (Fig. 1), an untwisted 
portion being left in the centre of their length. The wires are 
the untwisted portion and inserted in a small tube. 
r. 2), wh ch is then filled with insulating compound. 








(as shown in Fig 
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When this is hardened the end nearest the loop of wire is filed 
smooth, and it will then present the appearance shown in Fig. 3, 
where a are the main wires and b the subsidiary wires for dividing 
the sparks. The wires are then connected by a plumbago line. 
The plumbago lines are divided by drawing across them a sharp 
point (Fig. 4) to regulate their resistance, Fig. 5 is an outside 
elevation of the fuse inserted into a case containing fuse composi- 


tion. A modification intended for use with frictional electric 
machines is also described, (June 28, 1881). 
2828. Ventilating Steamships and Sailing 


Vessels: J. Colling, Sunderland. [6¢2 6 Figs.)—The 
object of the invention is to obtain constant carrents of a'r which 
can ba controlled and regulated, so that the temperature of the 
cargo in the vessel can be kept ata uniform temperature. Instead 
of the ordinary ventilator the apparatus is formed with a cowl A 
capable of being turned by a socket and flange joint upon the 
mouth B, which is fixed to the deck. CU are valve seats, carry- 
ing perforated cages in which are placed flotative spherical 
ball valves D, The normal position of these valves is at the bottom of 
the cages, so that air is free to pass by the perforations, through the 
valve seats C, to the ventilating pipes connected to B; but when a 
wave is shipped the flotative valves rise, and closing the seats, 





through the lines of force between the poles, and the motor run- 
ning at a high speed, throws a strong counter electromotive force 


prevent the entry of water to the pipes. When the apparatus is 
used in steamships a steam jet J is applied, Fig, 1 shows the 


arrangement applied to a steamer; a are the downcast cowls set 
facing the wind, and 4 the apcast cowls set back tothe wind. The 
steam issuing from the nozzle J causes a partial vacuum behind 
it, which induces @ strong current from the downcast ventilator a, 
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through the compartments of the vessel, and up the upcast pipes 
h, ventilating boxes g,and pipes 7 When the current is once 
established the steam can be turned off, and circulation maintained 
by the different gravities of the entering cold air and issuing heated 
air, (June 28, 1881). 


2834. Reverberatory Furnaces: G. Fenwick, 
Gateshead, and B. Cochrane, Durham. [6d. 5 Figs.) 
—The invention consists essentially in employing chambers F ex- 
tending over or along the furnace, and communicating at one end 
with the reverberatory or combustion chamber E and at the other 
end with a closed ashpit B, or one end may be open to the atmo- 
sphere and the other end to the ashpit. By adjusting the valves f 
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a portion of the flame from the chamber E is diverted from escap- 
ing to the chimney d and is drawn into the fire chambers F along 
which it passes over and through the firebars, as shown by 
arrows; ee are baffles in the fire chamber F for forming an 
obstruction to the return of any gaseous products under the draught 
of the chimney. (June 28, 1881), 


2844.* Apparatus for Checking and Recording 
the Use of Stamps: F. S. Willoughby, Heaton 
Chapel, Lancashire. (2¢]—The stamps are attached toa 
tablet. When one is taken the blank space left is initialed to 
oo who removed it. (Provisional protection not allowed. June 29, 

1). 


2845. Apparatus for Heating and Soiling Water : 
T. Drake, Huddersfield, Yorkshire. [6d. 4 Figs.j— 
Consists of an outer casing within which are two tubes closed at the 
upper ends, and open at the bottom, and having around them coils 
of pipes through which the water passes. Holes formed spirally 
round the tubes act as gas jets, and the flame playing arouad the 
coils heats the water as it passes through. (Jume 29, 1881). 


2855. ‘Tenoning and Shouldering Machine: G. 
H. Couch, Croydon, Surrey. [6d. 5 Figs.)—Relates to 
improvements on former Patent 1983 of 1866. The present 
invention consists in making the tenoning and shculdering with 
two saws and planes fitted to one sliding plate and capable of being 
moved laterally and vertically. (June 30, 1881). 


2859. Manufacture and Treatment of Gas, &c.: 
J. E. Dowson, Westminster. [6d. 13 Figs.}—This inven- 
tion will be fully described and illustrated in an early issue of 
ENGINEERING. Superheated steam is blown through an injector 
and carries atmospheric air with it through a mass of incandescent 
carbonaceous fuel in a farnace. The resulting gas is Jed through a 
purifier into a gas holder. To avoid danger from leakage the gas 
passes through naphthaline to give it a distinctive odour The 
specification contains no claims, but the invention appears to 
relate to the apparatus rather than to the process, (June 30, 1881). 


2860. Production of Sound Ingots and Cast- 
ings of Steel, &c.; A. Longsdon, London. (/. 4. 
Krupp, Essen,Germany). [6d. 10 Figs.)—The sound ingot is pro- 
duced by admitting gas at a high pressure into the mould, and 
maintaining the pressure until the tendency to form pores has 
ceased. The metalin the upper part of the mould is kept hot, 
either by lining that part of the mould with refractory material, 
or by pouring a layer of molten slag on the surface of the molten 
metal before closing the mould and admitting the gas pressure. 
This method of producing the ingots and the arrangement of the 
mould constitute the claims for novelty. lig. 1 shows a mould and 





gas reservoir, arranged for the mould to be chargea from the top. 
A is a strong wrought-iron reservoir containing, say, carbonic acid, 
and placed in bath P of water or oil. M a steam pipe for heating 
the fluid and consequently expanding the carbonic acid in the 
reservoir A, N a cold water pipe for reducing the temperature 
when required, The reservoir A is connected by pipe B with the 
mould D. The mould D is filled with molten metal to the level 
X X, and a layer of slag poured on the top; a lid W is then placed 
over it and the cover B fixed, after which the valve C is opened 
and the gas pressure admitted. Fig. 2 shows another arrangement, 
in which the metal is run into the mould from the bottom. (June 
30, 1881). 

2866. Looms: F. O. Tucker, Hartford, Con- 
necticut, U.3.A (8d. 10 Figs.)—Relates to self-acting 
mechanism for stopping the loom when weft is absent through 
breakage. The present impro ts are bined with the weft 
fork, rod, and locking device described in former Patent 4592 of 
1880, and consist essentially in the method of raising the dagger 
and needles or weft fork by a bell-crank lever, one arm of which 








has a runner which passes over the face of a spring c»m fixed to 
the bottom rail of the loom, (July 1, 1881), 
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2867. Zelegnense Apparatus: W. E. Potter, | 
Liverpool. [éd¢. 1 Fig).—The switch of the receiving instru 
ment is automatically held in position to open the call circuit by | 
means of a spring or weight which can be raised by a pedal 
| | 
A ' 
oz | 
Oe || om | 
a Ser] ny j | 
4)? | 
2s 
| 
4 
™! >< 
| - 
' 
' 
' 
me | 
=< = 
y | 
a . 
operated by the foot of the speaker or listener; @ is trans- | 
mitte 4 the switch: he call bell: d@ the receiver f the ped 
7 th As ing acting to 1 the switch into posi t mp the 
call circuit. (July 1, 1881). 


2868. Manufacture of Printers’ nk: ee Jensen, | 
(Hi 


lin) [ I | 












London. Giinther, Ber 
antoracene oil, aniline colour, lubri ating 8 ng r i Greet land | 
train oil Void, patent having n Ale final s ficat 
July 1, 1831 
2869. Gas Lamps or Lanterns: F. W. Clark, | 
Westminster. 6d. 6 Figs.)—The lamp or lantern body bas | 
two concentric tubes, the inner one forming »lamp ch m ney 
ter serving for the inlet of air into cl , from whe | 
air (wl ich is previously heated by its e tl 
8 between the two tubes) is conveyed to the outside 
1s flame. The gas passes through a c iled pir 
hamber,. so that both the air and the gas are heated | 
July 1, 1881). 
2878. Wagon Axles: S pretiey.. mieseresinater, 
w Srecstesenens. (4d. 2 Fi 1g 
Ls or projecting arm whic h acts for or carri s tep 
(Jt a 1, 1881), 


2882. Preparing 
Brewing and gm 
Gowner: Ireland. [4d }—Ko 


Vegetable Substances for 
&c.: R G. werty Rath- 


ot, bark see ait 


ir 











‘ | 
&e., is c {ned oF slived and placed in an ex e receiver, and | 
Ww t va is covered with a solution of alkaline carbonate 
Ww bh is sut ue ently withdrawn and replaced with ta r| 
} horic ac id The resalting efferves i s the 
and fibres, and renders the material fit for brew 


(July 2 2, 1881 


2890. Bleaching Animal and vegetahies Fibres, ly 


&c.: 


nm an 
Parts i ] 


W.A yee! Londen. L. Naw 





amr 
4°; 








t x ¥ to thee 8 ym of an pt 
tk the r : | piston rod ed « to 
L ) I il u 2 188! | e ns 4 rd Ss to the t 
2892 Scribbling and Carding Machinery: A. | cv] re : and water 
werner. Leeds. (4d. 2 s.|—Flanges are appl the and (4 g 1 arran of the appa 
I rr pond the ratus as a V J 8, 1881 : 
on se fl 
5 pe fer | 3017." Horse Collars: H. J. Madéan, Renaingtes. 
aration s they run t raga | Middlesex. (D. Duplant, Baillear (2d.] 
> r | bames are ! i to an extensible fram ry ~ ‘the ] ys 
E Pai Rn A for Bracelets, &c.: A. | xT iste it t the neck and shoulders of any horse. J ia , 1881), 
arkes and F. W wood, Birm l 5 
12 Pig “oy rrangement Tenet = .. ine “oy id 3026.* Machinery for Brushing, Cleaning, and 


3 ( 2 1831 












2898 Apparatus for we or ogy Fires &c 
F. _ Grin nell, Providence, USA § Figs. j—A 
m of pipes and valve within a t uilding. The 
s re in closed until ’ eat, a fusible con- | 
n is melted, when they are aut ymat y opened and water | 
admitted to the pipes and passes through pe srforations into the 
t ling. (July 2, 1881°, 

2900. Cases for Paeking Eggs, &c.: W. J. Young, 
—- [6d. 9 Figs.j—The case is divided into suitable com- 
partments, and the lid retaine 1 by hasps and staples. (July 2 
1881 

2902.* Movable Horseshoe: J. Balbi. Paris 
A rim is formed around the shoe and clips a part of the outsi 


the hoof; the shoe is prevented from co off by a fus 


in the frontand rear. (Ju y 4, 1831) 
2909. Crushing and Grinding Millis: W. N. 
Nicholson and W. Mather, Newark-upon-Trent. 


ning 








(td. 3 Figs.j|—The chief novelty of this invention consists in using 
mcave surfaces beneath the roll ers he substance to be nd 
rcr ed enters between the toothed rs A Alin tl a 

r the arrow, and is there partially crushed, it then | 
S\ Os, @ }2 || 
ma? Sao. | | 
Wes ~~ | 
Ss a | 
" a. 
——_— 
6"; = 5 
{ 
j 
\ j 
f 
~~ v 
between the rollers and the concaves BB‘, where it is further 


vedaced, and discharged at the sides of the mill. The two con- 
caves B B' are of the same width as the rollers, and have teeth or 
recesses to correspond ; they are pivotted at c, and receive pres- 
sure from the rollers 6, by means of weighted levers 4 6', In a modi- 
tieation shown springs are used instead of weights. (July 4, 1881), 


2910. Clippers for Hair, &c.: J. Trickett 
Newark-upon-Trent,. [(¢. 5 /igs.)}—The cover plate and 





| Manchester, and J. 


| Manufacture of aerated Waters: J. McEwen and 


ar : i by allowing the rumbent liq juor to flow off, together 
iw the combined _ the manufacture of the under yeast, 
i forming invention July 13, 1881). 
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bottom fixed cutter of the clipper are held together by a central 
bolt, which passes through them both as well as the movable 
cutter, A comb is placed underneath the bottom cutter, by which 
means the length of the hair to be cut can be regulated. (July 4, 
1831). 


2913." Manufacture of Ornamental Glass: 
D. M. Farrell, Bermondsey. Surrey. (2¢.)—Metallic 
nitrates and chlorides are applied to the semi-fused surfac e of the 
glass, which is then subjected to the action of carbonic acid gas. 
lhe glass is subsequently blown or moulded as required. (July 4, 
1881 


2922.* 
Paris. (2d.} 


Ww ing-stan dw 


Bonduel, 
looking-giass, 


Combination Furniture L. 
Consists of a combined cupboard, 
*, anda bath. (July 4, 1881) 


2925. Composition of Matter for Preventing 
and Removing Incrustations in Bollers: H. A 
Bonneville, London. (7. Aldjeri, Naples). (2d¢.)-Carbonate 
baryta, 250 parts; nitrate of ammonia, 325 parts; chloride of 

la, 225 parts; and vegetable charcoal, 200 parts. These are re- | 
uced to powder, mixed with water, and a suitable quantity placed | 
the boiler. (July 


2944. Manufacture of Electric Telegraph 





5, 1831 



















Wire Hepes or Cables: J. P. Hooper, London. [‘id 
| | Fig.J—To prevent springiness and a tendency to kinkiog ‘the | 
8 is made of strands, which have alternately aright hand 
and a left-hand lay, .A isthe core, B the bem CC alternate 

manulactur rey ‘ I 

strands being on or i th ol 

(July 5, 1881) 

2972. Looms: W. Atherton, Preston, Lanca 
'shire. [id 8 Figs.j—Refers to t mode f securing the 
roughened or perforated meta »v » ta g up beams 
rr ers « ms, and consists ess rming the end | 
discs the rollers, 1 3 or jaws i which 1 bars th 

l f the intended ra 1; t» these w len bars tl 

n a ring is attac iby n r tacks July 7, Iss 

3001. Anchors: H seeveti, London. (4. L. Sm 

MW t’, and S. 8. O, Cha su, N k. S.A.) (6d. 10 Figs 

I mprov in Mart 1 mS it i Pa 

1632 of 1872 ‘wos rs or pr tions are f n the 
fluk rms and < within reces at e sides » head of 
t ink ly 8, 1581). 

3004. Steam Pressure Gauges G. Furness, | 





Robertshaw, Senenemer. | 
usual “ bou 8 | 
xd betwe 


the 


S faster 


Instead of 


gm i let | 








3006. Condensing Pumps and Cylinders for 


Ss Spencer, Manchester. 6d. 4 Pigs.)—Has ref 
l ruct cil i i 








Polishing Leather: P. Newall and J. Barker, 

















ke om ge Lancashire. ([2d.)—A revolving brush is 

vr a rising and falling table upon which the leather is 
} : and is pressed against the brush by levers and weights. 
(July 9, 1881). 

3029.* Apparatus for Forming and Binding Cut 
Crops into Sheaves: G Spencer, Ashieyhay, 
Derbyshire. (id¢.)—Thi:s is a provisional specification describ 
ing improvements on former patent, bet without the aid of draw- 
ings, which a clear description of the invention cannot 
be given. snts have reference to the means for 
twisting 3; of the string forming the band, and to the 
method « up the cut crop from the ground. (July 9, 
1881). 

3033.* A. C. Hender- 


Life-Preserving Corsets: 
son, London. (J on, Paris.) [(2d.)}—A number of bar s 
of cork are arranged upon waterproof cloth and form the corse 

(Jaly 11, 1881) 


3035. Metallic Fabric: G. W. von Nawrocki, 
aera, Germany. (Messrs. Schiitz and Juel, Wu zen, Germany) 

—A backing of textile fabric is coated with particles of meta! 
1ixed with adhesive material, such as india-rubber, and when dry 
lendered or pressed, (July 11,1831). 


3047.* Mounting Boots and Shoes with Ice 
Spurs: L Bensel, Iserlohn, Germany. ([2/.)—A metal 

plate having a spar upon it is Pi votted to the heel at the boot in 
a manner that when not required for use it can be turned 
s0 as not to touch the quand. (Provisional protection not 
wlowed. July 12, 1881). 


3060.* Trueing up and Finishing Round Bars, 
Rods, or Tubes: W. H. Brown, Sheffield. (20 )— 


"ref 













Revolving or stationary metallic faces are applied at the back of 
e reeling machine, which act on the bars or tubes as they leave 
latter machine. (July 15, 1881 


3062. Treating Wood for Paper-Making, &c.: 
C.D. Ekman, London. [4d¢.)—The wood is boiled under 
essure with a solution containing on Iphurous acid and magnesia. 
the pressure in the boiler increases, the gas and steam are 
llowed to escape by a valve. (July 13, 1881) 


3063, Manufacture of Yeast and Vinegar: 
Jensen, Newcastle, (V. Rasmussen, Copenhagen 
Relates to what is termed “ander yeast,” or yeast whic h by re ason of 
its greater specific gravity sinks to the bottom. The temperatures at 
which the various processes are worked are stated. Effecting the 
se} paration of the yeast cells from the mot her liquor by gravitation 


2. 








3070.* Boots and Shoes: J. Robertson, Kilburn, 
Middlesex. (2¢.)—A piece of elastic webbing is inserted over 
the instep and covered by a flap of leather. (July 14, 1881) 


3071. Automatic Self-Clamp Guillotine Paper- 
Cutting Machines: H. P. Trueman, Birmingham. 
(2d.)—Consists (1) in an automatic arrangement by which the 
further motion of the knife is stopped when it reac hes the end of 
its return stroke; (2)in a clutch lever and clutch ; (3) in adjustable 
means for the fence; and (4) inan automatic clamp. (July 14, 1881 


3072. Manufacture of Compositions Containing 
Pyroxiline or Nitro-Cellulose: C. F. Claus, Lon 
don. (4¢.)—The admixture of the oxychloride of zinc, of mag 
nesia, or of lead, or a mixture of the same, with pyroxiline or 
nitro-cellulose, in the manufacture of the improved composition 
forms the subject-matter of this invention. (July 14, 1881), 


3073. Lamp Casings or Holders for Containing 
and Protecting Electric Lights. &e.: : D. Graham, 
Glasgow. [2¢.)—The first part relates toa locked and barred 
case for the reception of lights used by miners and divers, 
Secondly, contact makers for use in mines are covered with oil o: 
water, or situated within a sealed tube, (July 14 

3075." Appliances for Locking and Unlocking 


Railway Signal and Point Levers: M Denne, 
Eastbourne, and J. Denne, Red Hill, Surrey. 








1881) 





{2d ]}—Has reference to additional appliances to be used in con 
nexion with the apparatus des bribed in former Patent 5404 of 
i880. The present invention is chiefly for an appliance to be 
attached to signa = levers to rel em without alterin 

m of gnals and leve ohen it danger, July 14 





3076. Disinfection or Purification of Alcohol 
Obtained from Beetroot or Molasses: W. R. Lake, 











Lenden. (L. Salz una {4¢.]—To each hectolitre 

ohol of 90 deg. 60 to 70 grammes of ist I h is added 
After being allowed to re st, and subseq y ag th pera 
tion is repeated several time and the alcol afterward 
filtered through amianthus or asbestos. (Ju 14, 

3077.* Speed Indicators for Velocipedes, &c.: 
H 8. H. Shaw, Bristol, and E Shaw, Clifton. (2¢)— 
The indivator is attached tv the brak ver, and when brought 
in n is operated a hollow roller placed in contact wit 
the periphery of the whe (July 14, 1581). 

3084.* Snap or Fastening +a! Purses Bags &c.: 
R. J. 5. Joyce, tenes [2a 

nged between en »< anh ming t a 

the fast g. july 14, 431). 

3085.* Alarms for meas Vehicles : R. Roger, 
Stockton-on-Tees. [: all pump, t vs bower 
is caused t ind a whistle wh ek into ¢ rwitht he 
° July 14, 1881 





3087." Manetacture of Metallic Tubesand Reds 
3. Vv Jones, bees oy A Warwtenenire. 
i lrawn tl igh the inary draw plate, | thr 
uck re iar, Wh a inj} ) - 
1881 
3088.* Manufacture of Steel from the Residuum 
of Pyrite Roasting Furnaces or from iron gees: 
», B 


yl4 


i} to the exterior. J 








Ww. T. Whiteman, London, ((. Ma 
The residuum is washed and mixe« 
) clay and lime t 
» blocks, and when dried is intro a 
furna (July 14, 1831 





3096.* 
of Books, Cigar Cases, &c.: 


Ornamenting or Decorating the Covers 
L. Dee “onden 2d 





Ihe pattern is formed on metal, miliboard, or other n rial, an 

xented to the book-cover, and covered with ] } t t 

3 pre 1 by a tvol to follow the design ben July 1 
1881), 

3097.* Machine for Sorting, Beating, and Break 


ing the Waste of Wool. Cotton, &o. E. de Pass 









London. H. Blank and Gai nier 

—A evol 

of point or spik , 

and break the w & whi is pl ly 1 the cylinde 

July 15, 1881). 

3098," Ronee Case os Motser : S. Guiterman 
London. (lL. LZ SA 29d)—The sheath 
slide is made up Fy tk 1¢ handle that t 
lead can be readily fixed or released fron » jaws. (July 15,1881. 


3780. Selecting Devices fee Controlling Type- 
Setting Machines. &c.: J Muuson, New York 






USA. [6d 9 Figs.)}—Consists of Pak arrangement of grooved 
plates and perforations, combined with other r anism eperat | 
by Sepressing ton bage by each Sanger an’ thumb rhe inventio 





to type-writing machines, telegraph apparatus, as 
r pur} (August 30, 1851 


Cc. Farrow, London. 


is applicable 
ve il us for type-settin 


4170. Corking Machines: 











(6d. 8 Figs. }—The tubes of the machine are made in two parts 
which are closed by the movement of a lever, and effect the com 
pression of the cork. (September 27, 1881), 
4211. Cartridge Feeder for Machine Guns: R 
H. Brandon, Paris. ((a’ 
} ling Gun Company, Hartford 
t <i) mn., U.S.A.) (6d. 11 Figs.J— 
| The feeder is for the purpose of 
ai Pp receiving the cartridges from ar 
, ~» o dinary paper — ing be 
Jho™> and enabling a special packing 
2 de box to be dispe nsed with. The 
V4 cartridges, which are contained 
/ in two rows ia the papé r box 
BSS are placed in a conduct 
Vv formed with grooves, W hen n 
i \ the paper box is removed the 
: v caps of the cartridges slidedown 
r the grooves, and enter one at a 
ens od time the hopper d, whence they 
engage with recesses in the 
SS S< - wheel or roller A, and passing 
— by the guide v are received into 
the grooves of the revoly'ng cartri lge carrier. (September 29, 1831 


4910 agpereeus for Preserving Eggs: T. Stead 
London. [64. 4 Figs.}—Consists (1) in effecting a thorough 
and instantaneous distribution of the preserving fluid; (2) in a tray 
or rack for supporting the eggs; and (3) in a cut-off valve « 
for opening and closing the communication between the reservoir 
and airpumps. (November 9, 1881) 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offives of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 
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(For Description, see Page 171.) 
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LITERATURE, 


Geological Survey of Newfoundland. By ALEXANDER 
Murray and JAmes P. Howity. London: Stanford. 


1881. 

Tuts large book of 536 pages, divided into twenty 
chapters, is a collection of the Annual Reports on 
the Geological Survey of Newfoundland from 1864 
to 1880. Itis thus a record of a very large and valu- 
able amount of scientific labour. Its form, that of 
an annual and uncondensed record, is necessarily 
extremely inconvenient, and it is mentioned that 
there was an intention of reducing and condensing 
the whole on some methodical single basis, but that 
difficulties and want of time prevented it. Much of 
the geological information has, however, also been 
recorded in geological maps of Newfoundland; 
these unfortunately do not accompany the book, 
and thus leave it less interesting to the general 
reader and the scientific man than it would other- 
wise be. 

The book might also have been rendered more 
attractive by a greater number of geological 
sections, the few given being in some cases meagre, 
cramped, and on a small scale. ‘The opening 
chapter, No. L., consists of an official letter that is 





assumption, pretence, and the gloss of patronage, 
not one is wanting. 

Proceeding to the actual record of work com- 
menced in May, 1864, it appears that the sequence 
and distribution of the rocks of the great northern 
peninsula of Newfoundiand are according to the 
following geological divisions in ascending order. 

1, Laurentian; 2, Potsdam group of Lower 
Silurian; 3, Quebec group of Lower Silurian ; 4, 
Upper Silurian ; 5, Devonian. 

The range, distribution, and extent of these rocks 
are dealt with in detail that may be of local 
importance ; some of the salient points may interest 
the general reader. The Laurentian rocks, extend- 
ing also into Canada, happen to be here destitute of 
enormous interstratified bands of crystalline lime- 
stone, and the usually accompanying Laurentian 
minerals and metallic ores. In the Potsdam group 
are slates, limestones, diorite mica-slates, conglome- 
rates, and, rarely, grey and white sandstones, In 
the Quebec group, which is generally analogous, 
there is also black slate and magnesian limestone, 
serpentines, grey quartzite, and jaspery slate; the 
faults and breaks in the rocks of this group are 
large and important from their connexion with 
metalliferous bands; the minerals met with were 


highly characteristic of officialism ; it is written by | iron pyrites, yellow sulphuret of copper, chromium, 
an official from one office and addressed to an official | and nickel ; the mining operations were conducted at 


at another office, an attorney-general; the subject 
is neither law nor procedure, but geology; 
information conveyed- is the result of a third 
person’s labour, that was evidently communicated 
on January 24, 1866, reduced to a convenient size 
and eventually forwarded on May 1, 1866. Of the 
peculiarities of bureaucratic grandeur, delay, 


| 


Tilt Cove by Mr. C. F. Bennett. The serpentine 
the | is an excellent and decorative building stone, capable 
of receiving a high polish, much used, and available 
in any quantity. 
is very sparse; on the upper beds of the Quebec 
‘group Mr. Billings discovered Macturea canulata, 


Mention of fossils in this report 


M. speciosa, and M, Normani, fossils belonging to 


the calcareous formation, in addition to fucoids, 
trilobites, and orthoceratites, The Upper Silurian 
group consists of conglomerates, micaceous and, 
arenaceous slates, schists, and greying-blue lime- 
stones ; in which faults, dislocations, veins, and dykes 
of granitoid and felsite rocks are frequent ; minerals 
exist in lodes but in small quantities, and the lime- 
stone is too impure for burning into quicklime. As 
to fossils, the genera observed in the calcareo- 
arenaceous flagstones were a Murchisonia, an 
Orthoceras, a Graptolithus, a Syringopora, and 
Favosites Gothlandica, 

The Devonian series consist of conglomerates, 
micaceous sandstones, dolomite, and red, black, and 
green slates; coal is occasionally found in very 
small quantities in some of these strata. A small 
collection of fossils obtained from these strata were, 
according to Dr. J. W. Dawson, of Montreal, 
Psilophyton, Lepidodendron, Sigillaria, Sphenopteris, 
belonging to the upper Devonian period ; and thus 
corresponding to the Gaspé sandstone group of 
Canada and the lower carboniferous of Nova 
Scotia. Superficial drift, otherwise than large 
erratic blocks, hardly exists in the northern penin- 
sula, the surface being generally swept bare and 
scored by glacial action. The rocks of the coal 
formation consist of conglomerates, sandstones, red, 
green, and black shales, with concretionary bands 
of limestone or dolomite. Fragments of carbonised 
plants are abundantly scattered through the sand- 
stones, and small seams and nests of coal occur 
frequently ; gypsum is found in irregular beds and 
unprotruding masses, and is largely used in Canada. 
In the upper measures the sandstone beds with 
argillaceous and bituminous shales yield workable 
seams of coal; the fossil remains are abundant, 
chiefly ferns, The extreme improbability of coal 
being found in rock older than the carboniferous is 
here strongly asserted by Mr. Murray, and the large 
extent of country occupied by carboniferous rocks 
not yielding workable seams is also noted. The 
three distinct areas of such country happen to be 
separated from each other by ridges of older forma- 
tion, and are named the St. George’s trough, the 
Port-a-Port trough, and the inland trough of the 
Humber and Grand Pond. 

The minerals to be found in Newfoundland are 
various and numerous; among them may be 
mentioned native copper and malachite at Fortune 
Bay and Placentia Bay ; lead ore at the La Manche 
mine and near Topsail Kead; magnetic iron ore 
at the Cairn mountain ; plumbaginous slate near the 
Bay d’Espoir; gypsum near Codroy; marbles, 
jaspers, and building stones at very many places ; 
roofing slate at Trinity Bay ; peat in large quantities 
at Codroy; and petroleum at Port-a-Port and 
Bonne Bay. 

The three older mines worked in 1867 were at 
Bay Vert, Tilt Cove, and Placentia Bay; the two 
former yielding copper ore in association with iron 
pyrites, the latter galena. 

The next systematic examination of the New- 
foundland formations is given in the report for 
1868, which applies to the peninsula of Avalon, 
where a Huronian series interposes between the 
Laurentian and the Lower Silurian. This consists 
of diorites, conglomerates, slates, and sandstones, 
with dykes of greenstone and porphyry. The 
minerals and economic substances that occur in this 
part of the country are mentioned in detail as in the 
former report. 

In the report for 1869, the rocks and associated 
minerals of Bonavista Bay and the Bay d’Espoir are 
described. ‘The reports following this deal with the 
coast of Trinity, Placentia and St. Mary's Bays, Bay 
East River, Exploits Bay, Gandes Bay, St. George’s 
Bay, Port-a-Port Bay, Nétre Dame Bay, Concep- 
tion Bay, Grand Pond, and the west branch of the 
Humber. Much of this is topographical description, 
and account of survey; and it certainly seems 
exceedingly bad management in a Crown colony to 
force geologists to make topographical surveys, 
instead of prosecuting their own work, but so it 
evidently was; whether this was due to Crown 
agents or to colonial attorney-generals does not 
transpire ; this blunder had apparently to be counter- 
acted by wonderful energy and persistence at the 
double task imposed, which took seventeen years 
instead of about seven. 

The book concludes with a special report on the 
gold discovery at Conception Bay, dated October 
8, 1880. The gold is there obtained by blasting, 
breaking up, and washing rock of auriferous quartz 
veins of segregation, similar to those of Nova 
Scotia; the distribution of the gold being, like the 
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arrangement of the strata, very irregular; and the 
gold being very minutely disseminated and invisible ; 
it is probable that mining will be confined to the 
stronger bands, and will not extend to any great 
depth. The auriferous rock formation in Newfound- 
land is of the Huronian group; while that in Nova 
Scotia is supposed to be Lower Silurian ; but on 
both of these points there is still room for doubt. 

The lengthy labours of Mr. Alexander Murray, 
and of Mr. James P. Howley, in the field of geology 
under oppressive conditions, deserve the highest 
praise; their records are valuable ; and had some 
more labour been expended in arranging the subject- 
matter of their reports, they might have produced a 
convenient as well as a useful book. 
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The experience of the author as an Indian engineer 
qualifies him to speak with greater authority than 
average writers on many of the more important 
questions affecting that great agricultural estate 
known as the land of Egypt. He does not confine 
himself, however, to the physical characteristics of 
the country, the system of irrigation, and similar 
matters, but deals also with political, financial, and 
strategical problems. It is hardly necessary to 
remark that at the present moment a handy-sized 
volume, treating on these subjects in a fairly able 
and critical way, must be of value to many members 
of the public, and we have little doubt, therefore, 
that Mr. Vyse’s little work will find many readers. 
The author has taken the trouble to peruse 
original documents and reports and to consult those 
in Egypt best qualified to supply the information he 
required, and asa consequence, although the subject 
of Egypt may well be considered to be exhausted 
by previous writers, Mr. Vyse has succeeded in 
introducing a fair proportion of new matter. In 
dealing with the River Nile and the system of cultiva- 
tion he has set forth the actual facts in greater 
detail than might have been looked for ina work 
of this size, and those interested in agriculture in 
any part of the world can hardly fail to find pleasure 
and profit from a perusal of this section of Mr. 
Vyse’s book, 
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ON THE MECHANICAL PRODUCTION 

OF ELECTRIC CURRENTS.—No. IV. 

A GENERAL theory of the action of dynamo-electric 
generators for the production of electric currents by 
mechanical power Las been developed in three preced- 
ing articles (vide pages 77, 101, and 148 ante). In these 
articles we have endeavoured to fulfil our promise 
to explain ‘how electric currents can be pro- 
duced mechanically, and how magnetism comes in 

n the process.” It remains for us to redeem our 





further promise to explain the relation of electric 
currents to the work they can do, and to the energy 
expended in their production, 

We laid down as a fundamental principle that to 
do work of any kind, whether mechanical or 
electrical, requires the expenditure of an equivalent 
amount ofenergy. And that just as a steam engine 
cannot work without using fuel, or a labourer 
without food, so an electric current cannot go on 
flowing, nor an electric light keep on shedding forth 
its beams without a supply of energy from some- 
where or other. 

Now although, as already explained, we use 
magnets in order to generate currents of electricity 
in rotating coils of wire, a magnet is not in itself a 
source of power, It will do no work for us until we 
have done an equal amount of work on it. We 
must pull its keeper away from it before it can pull 
the keeper back and do work. It is just the same 
with other forces, An iron weight is not in itself a 
source of power. It will dono work for us—it will 
not even drive a clock—until we do some work on 
it. We must lift it (and spend our energy in the 
process) from the ground, working our muscles to 
overcome the pull of gravity before it can do the 
work of driving the wheels of the clock in its 
descent. In generating electric currents from 
magnets in the manner explained in the preceding 
articles, we or our steam engines have to supply the 
necessary energy. We spend this energy in moving 
something in opposition to a resisting force. This 
something happens to be a coil of wire, or a combina- 
tion of such coils. The force happens in this case to 
be a magnetic force, and the result of the motion 
happens to be (by the particular arrangements of 
the coils and magnets) the setting up of magnetic 
whirls round the wire, or what we otherwise call an 
electric current in the wire. But itis we (or our 
steam engines) that do the work. ‘Take a parallel 
case in mechanics. House bells are often arranged so 
that when you pull the bell againsta resisting spring 
which when you leave go flies back and rings the 
bell. Now here the spring possesses a certain power 
called elasticity, and were it not for this it would 
not fly back and ring the bell. But the elasticity 
does not of itself do anything. The spring is not in 
itself a source of power. It is only when we do 
work in overcoming its resisting force that it reacts 
or does work for us; and all the time it is we who 
supply the energy. 

Again, an electric current while it lasts represents 
a certain amount of active energy. A heavy railway 
truck shunted along a railway line by the push of a 
powerful engine represents, while it moves, a certain 
amount of active energy, for if it crashed against a 
wall it might knock itdown. But presently friction 
brings it to rest. The electric current also comes 
rapidly to rest if left to itself, being stopped in the 
fraction of a second by the resistance it meets with 
in the metal wire through which it flows. To keep 
the truck speeding on mile after mile requires a 
continuous expenditure of power by an engine. ‘To 
keep the electric current flowing steadily hour after 
hour requires a continuous expenditure of energy in 
the generator. 

This brings us back to the whole question of 
the mechanical production of electric currents in the 
dynamo-electric machine, and to the point how the 
mechanical energy of a rotating axis (derived from 
burning coal in a steam engine) gets converted into 
the electrical energy of a current flowing invisibly 
along a wire, which seemingly is quite a different 
sort of power. 

We must again point out that the energy of a 
current is to be conceived as existing in the space 
outside the wire, quite as much as in the wire itself ; 
that the current itself is always accompanied by 
magnetic; whirls in the space round the wire, and 
that if we can only set up and maintain magnetic 
whirls in the space surrounding the wire we set up 
and maintain currents in the wire itself. Now the 
way to set up magnetic whirls is to move magnets. 
And as we cannot set up or maintain magnetic 
whirls without expending energy, it is clear that 
we shall have to spend energy in moving the mag- 
nets. 

Let us go back a little way in our study, far 
enough to take up again the case of the action of 
an electric current on a magnet. If we go back to 
Fig. 10 on page 10] it will be remembered that this 
diagram illustrated the very important experimental 
fact that where a magnet and an electric current 
flowing in a circuit act on one another they tend to 
move so that the number of lines of force that 





thread through the circuit, increases to a maximum. 


Now the lines of force of a magnet have a definite 
direction of their own, and the positive direction 
along them is that in which a free north pole would 
be urged. A free south pole would be urged, of 
course, in the opposite direction along the lines of 
force. ‘The action of our simple voltaic circuit (see 
Figs. 9 and 10) upon a free north pole would be to 
suck it in from behind, and to drive it right through 
the circuit, as the arrows show, along the lines of 
force to an infinite distance in front. The action 
upon a free south pole would be just the reverse ; 
it would be sucked in from the front and driven 
out behind. If we began with a single free north 
pole at an indefinitely great distance behind the 
circuit it would be gradually drawn up, and more 
and more of its radiating lines of force would be 
drawn into the embrace of the circuit. Imagine 
yourself looking towards the circuit from the point 
of space occupied by this ideal magnet-pole ; as the 
magnet-pole is drawn up nearer and nearer you see 
the circuit subtending an ever-increasing space in 
the horizon of your vision, just as a sixpenny piece 
stuck against a window pane covers up more and 
more of the landscape as you bring your eye nearer 
and nearer to it. ‘Think of the circuit as the base 
of a cone having the magnet-pole at its apex. As 
the pole is drawn nearer the apex grows blunter ; 
its solid angle is ever increasing. Now it can be 
shown mathematically that the work done by the 
circuit in drawing up the pole in this way from an 
indefinitely great distance is proportional to the 
solid angle thus subtended by the circuit. This 
rule is as important in its way as is the rule that 
the force with which the circuit draws the pole is 
proportional to the number of lines of force that 
are drawn into the embrace of the circuit. 

We must now apply one of the first principles 
of dynamics to the case. Potential energy always 
tends to run down to a minimum. Suppose we have 
done work by winding up a spring, or by lifting 
a weight to the top of an inclined plane, or by 
pulling away from a magnet the iron keeper that 
was attached toit. In each case the work done is 
stored up as “ potential energy” ; and in each case 
there is a tendency fur the energy so stored to run 
down. Our spring will uncoil itself; our heavy 
weight will descend ; our magnet will forcibly draw 
its keeper back; and each of these actions will 
result in the work of producing motion. ‘To pull 
our magnet-pole back out of the circuit to which it 
is attracted will require an expenditure of work; it 
will pull back like a spring; but when we leave 
go its potential energy will tend to run down and 
it will be drawn up again into the circuit. 

It is clear then that by pushing the magnet-pole 
up towards the circuit we diminish the mutual 
energy of the system, while pulling the magnuet- 
pole back from the circuit or coil of wire we increase 
the mutual energy of the system. 

But now arises the question; in what part of the 
system is it that the energy is thus increased or 
diminished? Is it in the magnet-pole, or in the 
circuit, or in the space between them? The magnet- 
pole is certainly not the seat of the change, for its 
strength remains the same in all the operations. 
The change of energy must therefore be either in 
the strength of the current orin the strength of the 
‘‘ field” of magnetic force that surrounds it. And 
as you cannot change one without changing the 
other, we conclude that both are affected. 

The application of this very simple principle leads 
us therefore inevitably to the conclusion that when 
we push the pole up nearer to the circuit (and 
diminish the potential energy of the system) this 
very action diminishes—so long as it lasts—the 
strength of the current in the wire coil that forms 
the circuit ; and that on the other hand when we 
pull back the magnet-pole out of the circuit (and 
increase the potential energy of the system) we 
thereby increase for the time the strength of the 
current in the circuit. 

And if the original current flowing round the 
coil were nil? What then? The argument still 
holds good, but with this important difference. 
Seeing that the lines of force of the magnet are the 
only ones originally belonging to the system, the 
only way in which they can increase is by a current 
starting in the circuit, and the only way they can 
diminish is by a counter-current starting in the 
circuit. ‘This is precisely the result which experi- 
ment proves to take place. For, as shown in a 
previous article, when a magnet-pole is pushed up 
into a coil, it produces a momentary inverse current, 
and when it is drawn away it produces a momentary 





direct current in the coil. 
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To produce powerful currents by a dynamo- 
electric generator it would therefore appear that 
arrangements must be made for the revolving coils 
to cut as many lines of force as possible in the 
shortest possible time. This implies (1) that the 
armature should rotate very rapidly; (2) that it 
should be placed in a position where the field of 
magnetic force is very strong ; (3) that it should 
consist of many turns of wire, each enclosing as 
much area as possible ; and (4) it should offer a 
very small resistance to the current. ‘These con- 
ditions are not all equally attainable at once. We 
will examine them separately. 

1). The Armature should rotate very rapidly.— 
The strength of the induced current being prepor- 
tional to the rate of decrease in the number of lines of 
force that traverse the circuit, the advantage of rapid 
rotation is obvious. In the case of those machines 
in which the armature revolves in a magnetic 
field of constant strength (as in the case where the 
field magnets are of hard steel), the strength of the 
current is almost exactly proportional to the number 
of revolutions per second, But if the armature be 
very heavy, or the driving machinery unequal to 
its work, there is a limit to the speed that can be 
maintained with efficiency, ‘The writer has seen a 
small Siemens generator driven at a speed of 2500 
revolutions per minute, yielding a current of about 
91 ampéres, while in contrast to this Edison’s 
large dynamo-electric generator exhibited at the 
Paris Exhibition produced a current of 900 ampéres 
with a speed of only 350 revolutions per minute. 

(2). The Armature should be placed in a very 
Strong Field of Magnetic Force.—It is for this end 
that the field magnets are constructed to concen- 
trate the lines of force as much as possible across 
the space where the armature revolves. In the 
case of the Gramme ring the iron in the armature 
itself aids in intensifying the field of force. Three 
years ago the writer of these lines insisted emphati- 
cally in the columns of ENGINEERING on the neces- 
sity of making the field magnets of dynamo-electric 
generators on a more massive scale, Edison has 
done this in his large generator mentioned above, 
in which the field magnets weigh nearly 10 tons, 
and consist of seven cylindrical coils, 8 ft. long, ter- 

minating in enormous blocks of soft iron as cheeks. 

(3). The Armature should consist of many Turns 
of Wire, each enclosing as much Area as possible.— 
Each turn of the wire adds to the inductive effect, 
for if each cuts across the lines of force of the field 
there will be an electromotive force set up in each. 
If there are a hundred turns of wire in the coil that 
is moved, there will be a force urging a current 
forward a hundred times as great as if the coil con- 
sisted of but one turn. It does not follow that the 
whole current will be a hundred times as great, 
because the hundred turns will offer a hundred times 
more resistance to the flow of a current (supposing 
the wire to be of the same thickness as the “one 
turn”). Practice only can dictate the choice of 
the thickness of the wire and the number of turns. 
Where currents of very great electromotive force 
are desired a thin wire of many turns is right; but 
where (as in electro-plating) it is desired to have a 
great quantity of current with a low electromotive 
force, the turns are few and a very thick wire is 
used. Again, if the area enclosed by the turns is 
large, a great many lines of force can pass through 
them ; but to make room for our large turns the 
magnet-poles must be wide apart, and this makes 
the ‘field’ weaker, as the lines of force are not so 
concentrated as before, It is here agaia a matter 
for experience to determine. One point may be 
noticed, however, namely, that if we try to double 
the power of a coil by doubling the diameter of the 
turns instead of doubling their number we enclose 
four times as great an area. In Edison’s monster 
generator mentioned above as furnishing the extra- 
ordinary current of 900 ampéres, it is not desired to 
raise the electromotive force much above 100 volts, 
and the coils are, therefore, comparatively few. 
And instead of being made of stout copper wire 
they are constructed of solid copper bars bolted 
round the periphery of a drum, so as to offer an 
excessively small resistance to the currents, 

(4). The Coils of the Armature should offer a very 
small Resistance to the Current.—The importance of 
this rule is obvious to any one who is acquainted 
with Ohm’s law. The waste of energy occasioned 
by the heating effect of the current on every part 
of the circuit that offers resistance to the flow is a 
sound economic reason for keeping down the useless 
resistance of the armature. 

Lastly, of these considerations respecting the rela- 








tion of the electric current to the mechanical energy 
spent in producing it, we would recall the all-im- 
portant law of Joule, which is that the energy of a 
current is proportional to the square of its strength. 
If you can by any means double the strength of a 
current you will increase fourfold its power to do 
work. ‘This law resembles the law in mechanical 
science to the effect that the energy of a moving 
body (or its vis viva as the old books used to say) is 
proportional to the square of its velocity. An 
example will illustrate the point. Suppose a cannon 
ball weighing 1 lb. to be shot out of a gun with a 
velocity of 100 ft. per second. A certain quantity 
of energy in the form of the explosive activities of 
the gunpowder must be expended on it to give it 
that velocity, and by virtue of its velocity and its 
weight it is capable of doing a certain amount of 
destructive work. ‘To shoot ¢wo such cannon balls 
at the same rate of 100 ft. per second will obviously 
require the expenditure of twice as much gun- 
powder, and the two balls will do twice as much 
damage in the end. Now instead of sending two 
cannon balls at the same rate of 100 ft. per second, 
let us send one cannon ball at the rate of 200 ft. per 
second. Will the same quantity of gunpowder 
suffice? Will the effective work be the same? No, 
indeed. You will find that you want a fourfold 
charge ‘of gunpowder to impart a double velocity ; 
and that by virtue of the double velocity the destruc- 
tive work will also be increased fourfold. Treble 
the velocity while the weight moved remains the 
same and you increase its effective energy ninefold ; 
but then you will require a ninefold charge of 
powder to produce that trebled velocity. The 
energy of a moving body is proportional to the 
square of the velocity with which it moves. 

Now in like manner the energy of the electric 
current is proportional to the square of the strength 
of the flow, that is to say is proportional to the 
square of the rate at which electricity is conveyed 
through the circuit. And as the heating effect of a 
current is proportional to its energy it follows that 
the heat produced by a current is proportional to 
the square of the strength of the current. 

Again, it has been shown again and again by ex- 
periment that in a generator in which the magnets 
are either permanent or excited by a separate cur- 
rent the strength of the current through a circuit of 
constant resistance is proportional to the speed of 
the machine, that is to say, to the velocity with 
which its armature rotates. Now, by the fore- 
going principle it is certain that the mechanical 
work done in driving the armature will be propor- 
tional to the square of the velocity of the rotation. 
It is therefore intelligible that the energy of 
the current should be proportional to the square of 
the strength of the current if the current be pro- 
portional to the speed. For, by the principle of the 
conservation of energy, the work which the gene- 
rator will do can never be more than the work done 
by the engine in driving it, and should be precisely 
equal to it in amount if there is none lost waste- 
fully in the process. 








A NEW JAPANESE RAILWAY. 


WE have obtained the full particulars of the 
concessions granted and the contracts enforced by 
the Japanese Government to “the Japanese Rail- 
way Company” newly established for the construc- 
tion of a railway between Tokio and Awomori. 
Awomori is 472 miles distant from Tokio by main 
road. The course of the railway, which will run 
through Northern Japan, is shown on the plan on 
p. 169; it diverges west near Tokio, going off to 
‘Takasaki, 66 miles west of Tokio, and meeting 
there the proposed trunk line between Tokio and 
Kioto; there entering together. Tokio or Yedo 
is the capital of Japan, with nearly 1,000,000 of 
inhabitants, and is situated on Yedo Bay. Awomori 
is a large and important sea-coast town, with about 
10,000 population, situated near the northern 
extremity of the main island. The proposed rail- 
way will pass through many of the important silk 
districts, like Maibashi and Fukushima ; and the 
transportation of rice from the Sendai district will 
form a large item in the traflic of the new railway. 

The following is a faithful translation of the 
charter lately given to the company, and issued 
publicly by the Minister of Public Works Depart- 
ment in the name of the Japanese Government : 

1. The Japanese Railway Company (Nippon Tetsudo 
Kaisha) is licensed to make a railway and work its traffic 
between Tokio and Awomori, passing on its way or route 





through or by the towns of Takasaki, Maibashi, Shirakawa, 
Sendai, and Morioka. 

2. Government lands which may lie on the chosen line of 
the new railway, or which may be required for the con- 
struction of stations, stores, goods depots, shall be rented 
to the company. Buildings belonging to the Government 
when required for the same purposes either to be demo- 
lished or used, shall be sold or rented to the company at 
the according to the convenience of the Govern- 
ment. 

3. Private lands and buildings required for the same pur- 
poses as stated in 2 will be bought up by the Government 
according to the ‘‘ Rules of buying Private Grounds for 
Pablie Use,” and then sold to the company. 

4, All the land belonging to the railway shall be free of 

any national tax. 
_ 5. During the construction of each section eight per cent. 
interest shall be paid by the Government on the paid-up 
shares of the company, commencing one month after 
payment. And after the construction of each or any section 
on is completed and the traffic commenced, but when its 
net profit falls short of —_ per cent. per annum on the 
capital expended, the vernment shall guarantee to 
make it up to eight per cent. during ten years for each 
section between Tokio and Sendai, and during fifteen 
years for each section between Sendai and Awomori. 

6. The net profit shall be the balance obtained from the 
whole of the pany after deducting the working 
expenses. (The distinction of capital and working expenses 
shall be made according to the existing rules of Public 
Works Department.) 

7. Widths of the formation level, weight of rails, the 
construction of rolling stock, the designs and constructions 
of bridges and viaducts, site and building or construction 
of station arrangements, shall be all decided and carried 
out after minute and correct plans, drawings, &c., toge- 
ther with specifications, are sent into the Minister 
of Public Works Department, and his approval and sanc- 
tion are obtained; when required by the minister due 
—- of their design or construction shall be 
made. 

8. According to the wish of the company the whole work 
of the railway construction between Tokio and Maibashi 
shall be undertaken by the Board of Railways, Public 
Works Department, the general arrangement as rega 
the position of the line, and mode of proceeding with the 
works, being negotiated between the Board of Railwa 
and the company, and approved by the Minister of Public 
Works Department. 

9. The Minister of Pablic Works Department shall have 
the power to order the company to adopt and use, or 
improve upon, anything relating to railways (whether it 
refers to an invention or not) when the minister thinks it 
useful for the safety and convenience of the public. 

10. The engineering works of the whole line mentioned 
in the Article 1 shall be commenced within six months 
after this charter is given, and shall be completed in seven 


years. 

11. Although the whole line may not be finished, those 
parts which are completed may be opened for traffic after 
getting the sanction of the Minister of Public Works 
Department. 

12. Government shall appoint, firstly, railway inspectors 
whose duties shall be to see all the works carried out 
according to the plans, drawings, and specifications as 
approved by the Minister of Public Works Department ; 
to make the company have all their plant and machinery 
they use in the construction in good order and safe; and 
also to make the company follow the laws and regulations, 
as regards general engineering works, traffic management, 
&c., and the clauses in this charter. Secondly, financial 
inspectors, whose duty it shall be to inspect the thorough 
account of the company. (This inspectorship shall cease 
to exist after the expiration of the guaranteed term 
mentioned in the Article 5). 

13. If the company does not obey the commands of the 
railway inspectors, or in case the company do. > not execute 
the works as required by the inspectors} or without any 
proper reason neglect to execute it within specified time, or 
when executed differently from the way specified by the 
inspector, the Government shall take up the work and 
proceed with it at the expense of the company. 

14, When the diversions (either permanent or temporary) 
of roads, bridges, viaducts, drains, or canals, are necessary 
for the construction of the railway, the company must, 
before proceeding with the works of deviation, get the 
permission of the Local Government Board, and the 
expenses are to be paid by the company. But as regards 
the private or public lands and buildings required for the 
works the Articles 2 and 3 are applicable. 

15. For the purpose of keeping the line of the railway 
safe, ample precautions shall be taken by the company, 
building perfect banks or fences, and keeping guards or 
watchmen along the railway. 

16. Fares of passengers, goods, and luggage, speed of 
journey, and number and times of starting trains shall be 
fixed after obtaining the approval from the Minister of 
Public Works Department. 

17. Within the first third of every month the company 
must send in to the Minister of Public Works Department, 
the preceding monthly detailed account relating to the 
amount of traffic of goods and passengers. The company 
must also forward a yearly report within two months after 
the lapse of each year. 

18. Within the boundaries of the railway, the Govern- 
ment shall have the power to construct telegraphs along the 
line, and the company shall be allowed, without charge, to 
use a portion of each post for putting up their own railway 
telegraph. 

19. In railway stations, or within the railway boundaries, 
the company, when requested, must lend, without charge, 
a part of the buildings or ground for the use of "the 
Government telegraph, or the Post-Office Department. 
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20. Post letters and postal employés shall be carried free | 
of charge on the line. Jnder any special pressure of | 


business and by the order of the Postmaster-General, the | 
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necessary for its working, to public sale, and let other 
people succeed the company, and take charge of the works 
of construction and traffic. In this case the company 


company shall despatch, free of charge, carriages (not more | shall be responsible for the loss or gain thereby may be 


than two) along with ordinary trains. But if more than | 
two carriages be required, half of the fixed fares shall be 
aid. 

. 21. Government officials relating to the railway shall be | 
allowed to travel free of charge on the line. (But it shall 
be limited only to those who have “‘ free pass’’ given them, | 
as may be arranged between the company and the | 
Government offices to which they belong.) 

22. Military men (Army and Navy), and their belongings, 
and policemen and officials, travelling on public duty, shall | 
be allowed to travel for half fare. (But it shall be limited | 
only to those who have Government certificates of public | 
business). 

23. The company shall transport free of charge, prison 
vans and guard officers along with ordinary trains when 
ordered by the Government. These vans shall be con- 
structed at the Government expense and left in charge of 
the company. 

24. In time of extraordinary events, wars, &c., it shall be | 
the duty of the company to let the Government use the} 
railway freely. 
25. In time of bad harvest, when the prices of corn are | 
unusually high, the Government shall have the power of 
ordering certain kind of corn for certain days to be 
transported at half fare. 

26. The company shall not be able to object, in future, to 
the Government licensing others to make branch lines, or 
lines across the railway, or to make roads, drains, or canals 
in its neighbourhood. 

27. The duration of this charter contract shall be 99! 
years after January 1, 1882. But after 50 years the 
Government shall have the power of buying up at any 
time the whole railway and its belongings as stated in the 
Article 30. | 

28. In the case of the Article 27 (or buying up), the 
price to be paid by the Government shall be the whole 
amount of shares issued by the company for the capital | 
expenditure. 

29. In the last five years of the term, if the company 
neglect general maintenance and repairs, the Government | 


} 


shall have the power to demand the company to make all | 
the repairs, and to restore the whole works to complete- | 
ness, so as to have everything in good order at the time of 
delivery. In case the company neglect any of the repairs | 
or maintenance pointed out by the Government, or when | 
they are executed differently from the ways as specified by | 
the Government, the Government shall make them good, | 
and the expenses shall be paid from the income of the | 
company. 

30. In the case of Article 27, railway stores, goods | 
depéts, stations, land belonging to them, and beside every | 
other building, machinery, and plant belonging to the rail- | 
way and necessary for working the railway shall be | 
delivered up together with the railway. | 

31. In the event of the company breaking or acting | 
against any of the articles in this contract, and ‘the 
agreements on the formation of the company,’’ or in case 
the company neglects to obey the articles, thereby obstruct- 
ing the public benefits of railways, the Government shall 
appoint, for the time being, a special committee consisting 
of shareholders or otherwise, to take charge of the affairs 
of the company ; or, regardless of the term in this contract, 
the Government may put the whole railway, the buildings, 
the machinery and plant belonging to the railway and 


incurred. 

32. In working according to the articles or clauses of 
this contract, and the agreement on the formation of the 
company, if there arises any dispute or difference of 
opinion between the Government officials and the company, 
the Minister of Public Works Department shall be the 
arbitrator. 








DRIVING DYNAMO-ELECTRIC 
GENERATORS. 

WE publish above an engravingof a very neat installa- 
tion of Gramme dynamo generators and motors on the same 
baseplate. The motor is a three-cylinder Brotherhood 
engine, the shaft of which is extended to right and left 
and coupled on each side to adynamo-electric machine. 
A very large number of this class of installation is now 
in use, especially for torpedo boat and naval service. The 
illustration is so clear as to require no explanation. 








THE GRAMME ELECTRIC REGULATOR. 


Tue electric regulator of M. Gramme, which attracted 


| considerable attention at the Electrical Exhibition in 


Paris from the steadiness and regularity of its working, 
is a very simple and ingenious piece of mechanism. It 


lis one of a numerous class, of which many have been 


already described in these pages, which depend for their 
action upon a branch current passing through a fine 
wire electro-magnet, which comes into play when the 
distance between the carbons increases and raises the 
resistance. 

Of the drawings, Figs. 1 and 2 are respectively side 
and front elevations of the lamp; Figs. 3 and 4 are side 
and front elevations to an enlarged scale of the auxiliary 
magnet for feeding down the upper carbon, and Fig. 6 
is a plan; Figs. 5 and 9 are an elevation and plan of the 
coarse wire electro-magnets for moving the lower carbon, 


land Figs. 7 and 8 are plans of the upper and lower 
The current is led from the generator | 
! to the terminal on top of the lamp, whence it passes by 


carbon-holders. 


the upper carbon-holder, through the carbons, thence 
through the rods carrying the lower holder, and after 
traversing the coarse wire electros it passes back to the 
generator by the negative terminal which is insulated 
from the lamp. 

Referring to the drawings it will be seen that the 
mechanism of the regulator is enclosed in an iron case, 
below which depend the lower carbon-holder rods. These 


DRIVEN BY BROTHERHOOD’S THREE-CYLINDER ENGINE. 


have only a very slight motion imparted to them, 80 | 


that the feed is wholly on the upper carbon ; the position 
of the arc therefore is not fixed, although in a modifica- 
tion of the arrangement this can be effected. 





mode of coiling in the magnet is shown in Fig. 5 where 
it will be seen that the crosspiece C of the carbon-holder 
rods B B, forms the armature of this magnet ; the mode 
of connexion with the rods is also shown, it being 
adopted to secure freedom of movement for the rods B. 
The connexion with the negative terminal G is also 
shown. It will be seen, Figs. 2 and 5, thatthe rods B B 
are held up by coiled springs H H, hung to the platform 
E. These springs are sufficient to maintain (when no 
current is passing) the armature C clear of the electro- 
magnet F, in other words to hold up the negative 
carbon. 3ut when the current passes through the 
electro, it attracts the armature and forces down the 
lower carbon by the range given to it. 

Passing on now to the second portion of the mecha- 
nism, that for controlling the feed of the positive carbon ; 
the electro-magnet I coiled with fine wire is the 
principal agent in this operation; on top of it rests the 
platform K, having two small standards K’. These 
carry by screw trunnions the balanced lever L, which is 
normally maintained in a horizontal position by the 
coiled spring N, hung to a bracket bolted to the post D. 
This spring can be delicately adjusted to set the lever L 
in its right position. At one end of this lever is the 
armature M; M' is a check screw to prevent its rising 
suddenly. At the other end of the lever L is the 
adjustible screw P, which presses upon the bent spring 
O fastened to the frame K on top of the electro-magnet. 
From the Jever L depends the arm Q, carrying the spring 
Q'. This spring engages in the star-wheel R, which is 
the last of the train of clockwork, the first wheel S of 
which gears in the rack T' on the side of the positive 
earbon-holder T, The derived current to the electro I is 
taken from one of the negative rods B at I'; the other 
end of the wire is led to the insulated spring O. Tho 
upper carbon-holder T is tubular as shown and is guided 
by a socket in the bottom plate of the case, and also by 
the guide E screwed to the standard D. Fig. 7 is a 
plan of the positive carbon-holder shown in side elevation 
at U, Fig. 4. The bar W is attached to the rod T, and 
the carbon is held by the recess in the bar X, which 
swings on the pivot Y, and is held up tight against the 
carbon by the stud Z, and the spring Z'. ‘The lower 
carbon-holder, Fig. 8, is very similar, except that the 
plate W is larger, and is provided with spring openings 
B! to receive the ends of the rods B. 

The action of the regulator may now be described. So 
long as the principal current maintains a certain inten- 
sity, that is to say, as long as the arc is not of too great 
a length, the spring Q! holds the star- wheel R and pre- 
vents the positive carbon from descending by its own 
gravity. But as soon as this occurs, and the resistance 


| is increased, the electro-magnet I comes into action, and 


| attracts the armature M, the movement of which draws 


Taking first | down the lever L on which it is mounted, which lifts the 


the lower carbon-holder, it will be seen to consist of the | spring Q' clear of the wheel R, and releases the clock 
clip A carrying the carbon, the two rods B B, which are | train, and allows the positive carbon-holder to fall by its 
free to slide through the bottom of the case, and the | own weight, bringing the carbons closer together, but at 
crosspiece C at the top of the lamp. Within the case of | the same time the contact between the spring O and the 
the lamp is fixed a post D, and two other uprights D' stud P is broken by the tipping of the lever L, and the 
D", to which is secured by screws a platform E, support- | current ceases to pass through the magnet I. The arma- 
ing the electro-magnet F. The form, arrangement, and | ture M, drawn by the spring N, resumes its horizontal 
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position and the regulator resumes its action, but if the 
arc is not of the normal length the same movement 
recommences. It will be seen at the moment when the 
upper carbon descends and the main circuit is re-esta- 
blished the electro-magnet F F becomes active and 
attracts its armature C, which causes the lower carbon to 
descend also, the electro I becoming of course inactive. 
This stopping of the positive and lowering of the nega- 
tive carbon establishes the distance necessary to produce 
the are. The stud P, by the lever L resuming its hori- 
zontal position, is again brought into contact with the 
spring O, re-establishing the derived circuit a ym as 
the resistance increases by the lengthening of the are. 
But the derived current is interrupted as soon as the 
lever L tilts and opens the circuit; by this arrangement 
the action of the spring N is very prompt in restoring the 
brake Q to its position for locking the upper carbon- 
holder. Five of these regulators, fed with the last pat- 
tern Gramme generator for five lights, which we pub- 
lished on page 58 ante, and each giving nearly 1500 
candles, were maintained with six horse The 
illustrations accompanying this notice have been taken 
from the Revue Industrielle. 


8S so 


power. 








AIR-REFRIGERATING MACHINERY. 

Ar the ordinary meeting on Tuesday, the 14th of 
February, Sir Frederick Bramwell, F.R.S., Vice-President, 
in the chair, a paper was read ‘‘On Air-Refrigerating 
Machinery and its Applications,’’ by Mr. J. J. Coleman. 

The paper first dealt with the thermodynamic laws 
regulating mechanical refrigeration as successively enun- 
ciated by Joule, Sir William Thomson, Rankine, Clerk- 
Maxwell, and others, particularly pointing out the fact that 
atmospheric air having lately been proved to be the vapour 
of a liquid, there was no essential difference in the theory 
of machines for producing cold, whether air or the vapours 
of such substances as ether and ammonia were employed. 
Any machine which was worked through the medium of a 
readily-condensable vapour had its action limited by the 
boiling point of the volatile liquid, and therefore it was 
impossible with such machines to get so large a range of 
cooling in one operation as could be accomplished by air. 
The low temperatures which Pictet required for the lique- 
faction of oxygen and hydrogen were obtained in stages, 
first by ebullition of liquid sulphurous anhydride in vacuc 
producing sufficient cold to liquefy carbonic acid gas ata 
pressure of four atmospheres, and then in taking advantage 
of the still greater cold produced by the ebullition of the 
liquid carbonic acid gas in vacuo. There was, | 


however, 
no reason to suppose that the same or much lower tempera- 
tures could not be obtained by the compression and expan- 
sion of air in a single operation. 

The boiling point of ether in the air was 95 deg. Fabr. 
so that to use it as a medium for refrigeration it must be 
evaporated in at was, a pump was reqnired 
which caused it to boil rapidly, and it became cooled as 
the vacuum increased ; bnt the cooler it became the more 
slowly it evaporated, until when its temperature sank to a 
little below zero, evaporation ceased, although the pump 
might be maintaining the vacuum. It followed that if tl 
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vacuo—t 














brine, which was usually the medium being cooled, returned 
back to the oiling ether without having pi heat 
from the substance being cooled, the action was gradually 
diminishing. This phenomenon was very likely to occur 
when the brine cooled by such a machine cire..lated in pipes 
through a chamber containing atmospheric air, more or 
less saturated with aqueous vapour, and as would be the 


case with a chamber containing fresh meat Leing coole« 

The brine pipes in such circumstances became externally 
coated with a non-conducting covering of ice, which unl 
removed, accumulated to the extent of ral ine in 
thickness, thus interfering with the transfer of heat, and 
preventing the room from being reduced to a lower tem- 
perature than the freezing point of water, or the melting 
point of the exterior surface of the crust which surrounded 
the pipes, whilst the brine was liable to be returned to the 
evaporating ether ut lower temperatures than it should for 
the economical working of the machine. The same remarks 
applied to the employment of sulphurous anbydride and of 
ammonia, the limiting action in the case of ammonia, which 
was considered the most effective in practice, being about 
35 deg. below zero Fabrenheit when it was employed at 


Sey es 


atmospheric tension, as in Carré’s process, or in Keece’s | 


process, though of course much lower when evaporating 
into a vacuum, as in Professor Lindé’s mact 

Almost all the statements as to the performances of these 
machines referred to their employment under favourable 
conditions, namely, the cooling of water or other fluids, or 
the making of ice, in which the temperature of the saline 
solution or glycerine transferring the heat never need sink 
below 20 deg. Fabr. When they came to be employed for 
cooling solids, such as masses of meat, to temperatures 
below freezing p int, great practical difficulties occurred 
in the transfer of the heat through the non-conducting 
air in which the meat was suspended to the pipes contain- 
ing the brine, unless such pipes or other equivalent vircu- 
lating apparatus were brought into close proximity to the 
solid masses. On board ship such arrangements were 
almost impossible if the ship’s hold had to be employed for 
general cargo on the outward voyage, and in any cace net- 
works of such circulating apparatus were inconvenient and 
liable to leakage and injury of the cargo. 

From these considerations, even if the use of dangerous 
chemicals on board steamers were allowable, it was 
aprarent that cold-air machines, in which air was first 
compressed and then expanded, were the most convenient 
form of refrigerating apparatus ; and it wasaiso clear that 
they were the most convenient form of machine for cooling 
the air of apartments generally. 


line. 





encountered in the working of the machinery, particularly 
that which resulted in the development of heat in the 
expansion cylinder. In regard to the prime cost o 
machinery, experience had proved that not much difference 
existed for a given amount of cooling power whichever 
system of refrigeration was adopted. 

The general principles upon which cold-air machines 
should be construeted, as regarded the arrangement of 
cylinders, had been laid down by Rankine and Sir W. 


form of thermodynamic machine for the reverse process of 
heating buildings, and various practical attempts to make 
cold-air machines successful, and which were minutely 





the year 1877, none of them being thoroughly 

| excepting the machines of Mr. Kirk, introduced in 1862, 
and which was not a machine for circulating cold air, but 
for producing ice or cooling liquids by the alternate com- 
pression and expansion of a confined volume of air. ‘These 
attempts were failures, chiefly because of disregard or 
ignorance of the peculiar behaviour of aqueous vapour 
which formed a constituent part of the atmosphere. 

An attentive consideration of the matter upon general 
principles had led to the following conclusions : 

1. That atmospheric air was really not air alone, but a 
mixture of aqueous vapour and air, and that when such 
mixture was compressed into pipes surrounded externally by 
water of the same temperature as the air before compres- 
sion, the invisible vapour of the air became condensed in 
the direct ratio of the compression, in virtue of the law of 
physics demonstrated by Dalton, and expressed by the 
statement that a cubie foot of air in contact with water 
contained exactly the same weight of vapour, whatever 
might be the density of the air. If the density was 
increased, the vapour liquefied—if it was diminished, water 
evaporated into the air. 

2. Therefore compressed atmospheric air of usual 
humidity was not made wetter by injection of water, pro- 
vided the surplus water was run off continuously by auto- 
matic traps, air being actually dried by compressing it in 
contact with water, removing the water and expanding it. 

3. Direct injection was the quickest and most effective 
method of cooling air to the temperature of the water, which 
was a condition necessary to the working of a machine with 
the least expenditure of power. 

4, Injection of a shower of water into freshly compressed 
air tended to settle the fog caused by the sudden condensa- 
tion of the invisible atmospheric vapour, thus facilitating 
its removal by traps. 

5. That whilst the direct injection of water was desirable 
| for cooling the air to the temperature of the water, it was 
not absolutely essential, if the compressed air was passed 
through a sufficient number of pipes surrot ] 
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ed 
| water, the ultimate result being that the compressed air 
| could only be reduced to the temperature of the water, 
which was not suflicient to liquefy the vapour usually con- 
tained in the air, except the air pressures employed were 
excessively high, which was fatal for working a machine 
economically. 

6. That every pound of vapour unnecessarily condensed 
liberated as much heat as would raise about four thousand 
times its weight of air 1 deg. Fahr., and that air absolutely 
| dry wasacondition that would abstract the fluids of animal 
|} tissue, and indeed was a2 phenomenon unknown In nature, 
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| the degree of humidity being generally over 50 deg., even in 

| what was, in common parlance, called ‘* dry air. 

| 7. Thata convenient way of liquefying such vapour was 

| to apply a portion of the cold air produced by the machine 

|} to the external surface of the pipes conveying the com- 
pressed air already cooled by water to the cylinder in whic 

| it was to be expanded, the liquid being removed by auto- 


| matic traps. 
| ‘Lhe last principle had not been applied in practice in this 
| country prior to the author adopting it in conjunction with 
| Messrs. Bell. 

rhe author commenced to design machines in 1877 whict 
afforded a uniform degree of dryness in the cold air, 
able for carrying provisions without drying up their 
and used principally for the importation of meat from 
the United ate The experimental machine which 
brought the first cargo from New York, in 1879, and the 
tecargo of meat from Australia, in 1880, was described 
| in detail, as also the construction of the machines generally 
|}employed in Transatlantic -traffic, which had a pair of 
| compressors of 16 in. diameter, steam cylinder of 18 in. 
eter, an expansion cylinder of 17in. diameter, 
t. length of stroke. These machines had been worked 
continually from leaving New York to the arrival in British 
waters, and had bri t over, to the end of 1881, meat to 
the value of between 2,000,0002. and 3,000,0001. sterling 
Several machines constrncted for land purposes and erected 
at Sydney, Barrow Furness, Waterford, Limerick, and 
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Hamburg, &c., were described with the cooling chambers 
attached ; also machines erected in the West Incies, on 
the Cunard liner Servia, and on the Spanisno mail steamer 
| Antonio Lopez. A list of the machines at work in thu 
Australian traflic was given, which included those on the 
| Cuzco, Dunedin, Chimborazo, Lusitania, Kaiser-i-Hind, 
Rome, and Carth: erected by the Bell-Coleman Com- 
| pany ; and those on the Protos, Europa, Clyde, Orient, 


Garonne, and Sorrento, erected by other makers, the sizes 
of the cylinders, and comparative powers being described, 
and which had brought into the United Kingdom frozen 
meat to the value of about 50,0001. sterling. 

The latter part of the paper dealt with the efficiencies of 
cold-air machines and formule for their calculation ; and 
stated, that air-refrigerating machines of the larger sizes 
were giving an efliciency not much different from that of 
ether and ammonia machines; and it also pointed out the 
probable future development in ventilating and cooling 
| buildings, especially in India and other tropical countries, 
| which, by calculation, should not cost more than one-tenth 
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| 





»y cooling 


Thomson in 1852, the former at the same time proposing a | ments were, first, to ascertain the weight of water use 





described by the author, were made between that year and | jack 
suecessful, | parison wit 


| 











The great enemy of cold-air machines was friction | of a penny per head per hour. 





COMPOUND ENGINE TRIAL. 
| Trial of the Engines and Boiler at EK. Heyworth’s 
J.P., Audley Hall Weaving Shed, Blackburn, conduc. 
ted Jehalf of the Engine, Boiler, and E 
Liability Insurance Company, Limited, 
3y MicuakL Loneripar, M.A., M. Inst. C.E. 
Chief Engineer. , 


on mployers’ 


Objects of the Experiments.—The objects of the experi- 
- , roe d by 
the engines per indicated horse power per hour, also the 
weight evaporated by the boiler and economiser per pound 
of fuel burnt; secondly, to ascertain the effect of the steam 
jackets, collectively and separately ; and thirdly, by com- 
some experiments made by the company last 
year, to check the results then arrived at.* 

The trials were commenced on Tuesday, October 25 
and were continued till Wednesday, November 2, with the 
exception of the Saturday and Sunday, on the former of 
which days the works stopped at mid-day. On Tuesday 
October 25, the engines were worked without steam in the 
jackets; on Friday, October 28, with steam in all the 
jackets ; and as these were considered to be the most import- 
ant experiments, they were repeated on Tuesday and 
Wednesday, November l and 2. On Wednesday, October 
26, the jacket of the condensing cylinder only was in use; 
or Thursday, October 27, that of the receiver only ; and 
on Monday, October 31, that of the non-condensing cylinder 
only. It would have been interesting to have tried the 
effect of working one day with the jackets of the non- 
condensing cylinder and the receiver im use, and another 
day with those of the condensing cylinder and the receiver, 
but time did not permit. A preliminary trial was made on 
Monday, October 24, for the purpose of making the obser- 
vers acquainted with their duties, but as the observations 
were not complete they are not given. 

In tabulating the results of the trials an attempt has 
been made to follow the method indicated by Mons. G. A. 
Hirn, whose clear and practical exposition of the subject 
the writer here desires to acknowledge. 

Unless otherwise mentioned the figures in the Tables refer 
to a single stroke of the engines, the object being to 
eliminate the element of speed, and so render the results 
more easily comparable with those obtained from other 
experiments. 

Description of the Engines and Boilers.—The engines 
are a pair of horizontals working compound, with a receiver 
between the cylinders, and the cranks at opposite ends of t! 
shaft set at right angles. ‘The non-condensing cylinder 
fitted with a single slide valve, worked by an eccentric, with 
a grid cut-off valve on the back, actuated by the governor 
through McNaught and Varley’s motion. The regulation 

the expansion is automatic. The condensing cylinder 
us a single slide valve, worked by an eccentric. Both t 
cylinders and the receiver are steam-jacketted with th: 
boiler pressure on the sides, but not on the ends or steam 
chests ; these, well as the connecting pipes, are we'll 
covered with composition. There i 





of e 


as 
non-conducting 
separate steam trap and drain pipe from the lowest point in 
each jacket. In ordinary working the jackets drain into a 
cistern from which the boiler is fed, but during the experi- 
ments these pipes were disconnected from the cistern, and 
the discharge from them received into separate boxes for 
measurement. Th ump, 21 in. in diameter by 


Is i 


e air} 23 in. 





stroke, is worked by a bell-crank, from the piston rod 
crosshead of the ¢ g engine. ‘The power is trans- 
mitted by a belt 3 ft. 1. wide, the drum being 25 ft. in 
diameter. The engines were made by Messrs. W. and J 
Yates, of Blackburn, in 1878, and have run almost con- 


tinuously since. 


rhe principal dimensions are : 
Diameters of eylind 








f cylinders i 20 in. and 34 in. 

Stroke of pistons cee 5 tt. 
Nominal number of revolutions per 

minute ove 43 
Diameter of piston rods 32 in. and 3} 
Length of connecting rods ... ‘i 15 it 
Volume of clearance, smailer eylin- 

der, front (8.25 per cent.) 0.870 ec. ft 
Volume of clearance, smaller cylin- 

der, back (8.37 per cent.) aes (913 
Volume of clearance, larger cylinder, 

front (6.8) per cent.) ove 2.115 


Volume of clearance, larger cylinder, 
back (6 85 per cent.) 





= ai 
Volume of space between cylinders ‘ 
Volume of smaller cylinder, including 

clearance ... nas ooo eee 11.62 ,, 
Volume of larger cylinder, including 

clearance i eco 30.43 , 
Relative volumes of cylinders 1:28 
Internal diameter of steam pipe in 
Length of ditto oa 67.5 it 





The boilers are two in number, also made by Mes 
und J. Yates. ‘They are of the ordinary Lancashir 
30 ft. long by 7 ft. diameter, with two internal ti 

2 ft. 9in. in diameter, tapering to 2 ft. 3in. in the last ris 





at the back end. In each flue are five Galloway tubes. ‘The 
grates, 2ft. 9in. wide by 5ft. Gin. long, are fed by 
Proctor’s mechanical stokers. There is also a Green s 
economiser of 120 pipes. During the experiments one 





boiler only and the economiser were used for raising steam 
for the engines, the other boiler supplying steam for the 
donkey, and for sizing and heating the works. ‘Tle 
connexion between this boiler and the engine and econo- 
miser was cut off by blank flanges on the steam and feed 
pipes, and the gases from the furnaces were caused to pass 
through the “ by-flue’”’ to the chimney by a partition wall 
built in the main flue. 

The boilers are covered with non-conducting composit on 


_* Trial of the engine and boilers at Messrs. Thom is 
Nuttall and Sons, Oak Mill, Farnworth. See ENGINRER- 
ING, vol. xxxi., page 166. 
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and bricked over on the top; the front ends are also well 
covered. In fact every precaution is taken to prevent 
waste of heat by radiation. 
The leading particulars of the boiler used for the trial 
are as follow : 





Grate surface 30.25 sq. ft. 
Heating surface : 
Internal flues ... . 515 sq. ft. 
Side flues, external 310 
3ottom flue, external 110 


” 


— 935 sq. ft. 
Economiser 1200 —,, 
Total ... 2135 ,, 
Ration of grate to heating surface, exclu- 
sive of economiser 1:31 
Ratio of grate to heating surface, inclu- 
sive of economiser 1: 70.9 


Grate surface per I.H. P., { taking I.H.P. 


at 320 0.094 sq. ft. 
Hes ating surfac e per LELP. , taking I H.P. 
at 320 ... 6.€8 


The gases, after leavi ing the iia flues, pass along the 
sides of the boiler, then back along the bottom, and so 
through the economiser to the chimney. 

Description of the Observations made and of the} 
Apparatus used.—The observations giving the data re 
quired for making a complete estimate of the performance 
of the engines and boiler may be divided into four distinct 
groups, Viz. 

“A.” Of oak done, giving the absolute, indicated, and 
effective horse power developed by the engines, and the 
work done during admission and expansion. 

“> 
the weight of water discharged from the condenser and | 
steam jackets, and the weight of coal burnt. | 

“*Q.”’ Of temperature, giving the temperatures of the 
injection, ejection, feed to economiser, feed to boiler, of | 
the steam entering the cylinder, of the furnaces, and of | 
the hot gases at different points in the flues. | 

“D.”’ Of chemical composition, giving the analysis of 
the fuel and products of combustion. 

The mode of making these several observations must now 
be more particularly described. 





Group “ A.”’ 

Power. —'The mean pressures on the pistons were 
measured from a series of indicator diagrams, t taken half- 
hourly by four Richards indicators, the springs of which 
were tested before and after the trials. The number of 
revolutions made was taken from the engine counter. The 
speed varied very little, except on the afternoon of the 
lst of November and on the 2nd of November, when it was 
slightly increased, the weather on those days allowing the 


Of weight, giving the weight of feed water used, | ~ 





looms to be run rather quicker. The diagrams have been 
measured by one of Amsler’s planimeters, and the mean | 
pressures checked, some by the usual method of ordinates, 
and some by the planimeter by a second computer. The 
load is such that the power required is not subject to any 
great or sudden variations, though it was slightly different 
on diffe cont days; the intervals at which the diagrams 
were taken are, therefore, sufficiently near to give a very | 
close approximation to the power developed. 

The effective horse power could not be determined, as 
the belt could not be taken off the drum. The power 
required to drive the engines and the shafting in the works 
was, however, ascertained. It was 104.87 indicated horse 
power. 

The data derived from these observations are given at 


the end, in Table XI., lines 3—17. 
Examples of the indicator diagrams are given in Figs. 1 


to 12, page 176. 
Group *B.” 

Feed to the Boilers.—To measure this two pairs of casks 
were placed near the donkey engine, to which they were con- 
nected, as shown in Figs. 13 and 14, page 176. The two casks 
of each pair were connected by a pipe at the bottom, soas to 
form practically a single cask, but with this difference, that 
by feeding into one of the pair, a still surface was obtained 
in the other, in which the overflow was bored, and thus the 
casks could be filled exactly to the required height, with- 
out allowing any appreciable quantity of water to pass the 
overflows - a point of some importance, as will be seen 
presently. The feed to,the casks was supplied through 
pipe A, fitted with a tap to regulate the discharge, and a 
swivelling elbow to distribute it to either pair of casks at 
will. The water was taken from the trongh below the 
tumbling bay, and forced by the engine pump through a 
copper coil in the exhaust pipe of the condensing engine, 
and thence through the pipe A to the measuring casks. 
The temperature was, therefore, raised from that of the 
hotwell to that at which the water reached the measuring 
casks, by heat abstracted from the exhaust steam ; hence 
the importance of preventing waste at the overflows of the 
casks, as all such waste would have been so much heat 
received from the engines, but not accounted for. ‘The 
method . registering was as follows : 

Cask No. 2, say, was filled, and the temperature noted 
and written down in the fourth column of the form given 
below, which is a copy of the register for Thursday the 
28th of October. The feed was then turned into No. 1 
cask, the valve B was opened, and the donkey started. 
When No. 2 was empty the valve B was shut, and the 
time booked in the first column of the sheet, a mark being 
made at the same time in the third column to show that it 
was No. 2 cask which had been emptied. No. 1 cask 
would now be filled up to the proper level, and the valve C 
at the bottom opened. The temperature would then be 
noted and the donkey started. When the cask was empty 
the donkey would be stopped, the v alve C shut, the time 
booked, and a mark placed in column 2. 


































































































TaBue I.* 
-——-~ | Tuesday, | Wed, Thursday.) Friday, | Monday, | rues: day, | Wed., 
October 25 October 26 October 27 |October 28 ‘October 31; Nov.1, Nov. 2. 
a 1E Jackets in use 2 eee Vics tee A None. LP. Rec. | All. ELP. None, All, 
Initial pressure, absolute, mean of back and front, } £ oe Yi 
“| pounds per square inch mn | 964 | 967 97.1 98.8 95.5 95.2 94.7 
3 | Duration of admission in decimal parts of J 
\ ane ‘ “as . fe 024] 0.2973 0.275 | 0.235 0,279 0.293 0.285 
4 | Total ratio of ex ansion . eee 827 | $78 8.71 : 9 82 8.58 | 8.29 8.49 
} Indicated horse ge den 313 62 314 63 318.67 313.78 313.48 | 31429 338,02 
¢ | Total horse power 362.29 365.17 36417 865.23 360.75 | 35890 389.82 
7 | Feed water per indic ated horse Pp »wer per hour Ib. 16.87 17.54 17.29 17.00 16,26 | 16.97 17.16 
s | Dry saturated steam per indicated horse — per . : 
hour Ib 16.68 17 36 17.12 16.83 16.10 16 80 16.93 
9g | Fuel per inc dicated horse power: per hour Ib. 1.88 19 | 89 1.85 1.86 1.96 2.04 
10 | Pure coal per indicated horse power perhour Jb 1.68 17 3 1.72 ove 1.62 1.89 1.86 
11 | Feed water per total horse power per hour.. Ib. 14.60 15.13 15.12 14.61 14.14 14.86 14.88 
Dry saturated steam per total horse power per! 
5 hour me . ¥ oo . - 14.53 14.95 14.97 14 53 14 00 14.71 14.73 
13 | Fuel per total horse pow er per ‘hour Ib. 1.63 1.65 166 | 1.60 1.68 1,72 1.78 
14 | Pure coal per total horse power per hour Ib. 1.46 149 1.5 eo 1.46 1,58 1.62 
15 | Heat rejected per inticated horse power per mi- | 
nute, discharge from jackets excluded, thermal 
—_— — pate ia 292 308 306 289 279 300 297 
16 | Heat rejected yer r indicated horse power per mi- 
nute, discha: ge from jackets, included, thermal] ' 
units am re ont pee * ee: 292 310 308 295 282 300 303 
* » See n note 4 in Ap pendix. 
TABLE 1I.* 
. = ~ | | 
— Oct. 25 Oct. 26. Oct. 27. | Oct. 28. | Oct. 31, | Nov.1. | Nov. 2. 
1 | Heat supplied to engines in dry steam, thermal | | 
units ; ee 1120.45 1166.65 1161.92 1125.60 108297 | 1115.39 | 1191.99 
2 Heat supp sie ‘d to sngines in water, thermal ‘units oe 3.08 3.21 3.18 3.09 2.93 2,99 3.27 
3 Total heat supplied to engines, thermal units 1123.53 1169.86 1165.10 1128.69 1085.90 1118.38 1195.26 
Heat receive i from engines: " a 
4 In raising temperature of injection,thermal units 876.89 911.76 920.32 851.71 831.92 880 20 916 69 
5 In raising temperature of feed, thermal units 13.14 18.36 13.61 17 85 15.95 16.88 20.04 
6 In the condensed steam. thermal units 89.62 91.24 93.67 86.21 82.26 87.49 89.95 
7 in discharge from jackets, thermal units... 0.20 8.23 7.77 22.81 841 0.20 20.87 
8 Total heat received from engines, thermal units .,, 979.85 1029.59 1035.37 978 58 938.54 984.77 1047.55 
9 Balance available for conversion into work, thermal Ps 
nits «.. 143,68 140.27 129.73 150.11 147.36 133.61 147.71 
10 Heat equ ivalent of work as m measured from indi- n 
cator dis agrams, thermal units ° ose « 141.83 141.91 143.25 141.30 142.11 140 26 148,27 
1l_ | Error per cent. of total heat expended —0,15 +0.15 +1.15 —0.83 —0.48 +058 +0.05 





* See note 5 in Appendix. 


With this arrangement it was easy to keep a practically 
constant feed and a constant water level in the boilers. 
This level was the same at the beginning and end of each 
experiment, the water gauge being blown through two 
minutes before the height of the water in the glass was 
measured. The capacity of the casks was ascertained by 
weighing them full and empty. 

Regi-ter of Feed Water referred to above. 


l 














on 4 oe ag ask ino. 1. [No. 2 | Temperature. —— 
8.52 -— i) & 112 
9.0 i ie 117 
9.8 Owe Be 117 
9.18 . To 118 
9.28 ons 1 116} | 
9.38 1 | 117 


The Discharge from the Condenser.—The weight of 
water discharged by the air pump per minute was caleu- 
lated from the head of water passing over a rectangular 
notch, such head being measured every ten minutes by the 
point and hook gauges as used by Messrs. B. Donkin and 
Co. The gauging tank was placed in the cellar below the 
engine room, close to the air pump. The dimensions are 
given in Figs. 15 and 16, page 176. The coefficient used in 
calculating the discharge is 0.595, and the reason for adopt- 
ing it is given in note 1 in the Appendix. 

The Discharge from the Steam Jackets.—As stated 
above, each jacket was provided with a separate steam 
trap; the water discharged from these traps was led by 
vipes into separate measuring boxes, which held ten gal- 
lons each. At the bottom of each box was a tap, through 
which the contents could be run off rapidly, there being 

also a tap in each drain pipe to shut off the discharge from 
the jacket while the box was being emptied. In the calcu- 
lations the steam is supposed to be condensed at the tempe- 
rature recorded by the thermometer in the main steam 
pipe, and therefore only to give up the latent heat due to 
this temperature. On examining the summary of these 
observations in lines 21-23 of Table XI., it will be seen 
that some water was discharged from the jackets which 
were not in use; this was owing to the valves leading to 
these jackets not being quite tight. 

The coal was weighed ina tin box 2 ewt. at a time. That 
used during the dinner hour, to make up the fires after 
cleaning, was weighed separately. The ashes left at the 
end of each day were also weighed. The fires were cleaned 
at breakfast-time before the beginning of the day’s trial, 
and again during the dinner hour. They were left, as 
nearly as could be judged, in the same state at the com- 
mencement and end of each experiment. For these obser- 
vations see lines 18—26 of Table XI. 

Group ‘C.” | 
Temperatures.—Those of the injection, ejcction, feed to 








economiser, and external air were measured by ordinary 
mercurial thermometers—of the injection half-hourly, of 
the ejection every ten minutes, of the feed to the econo- 
miser about every nine minutes, as above described, and of 
the external air at intervals. 

The temperaturls of the feed from the economiser to the 
boiler, and of the steam in the main steam pipe, were mea- 
sured half-hourly by thermometers plunged into cups of 
mercury in the usual way. 

The temperatures, and the latent and internal heats of 
the steam in the cylinders are obtained from indicator dia- 
grams by means of Regnault’s tables. Those published in 
** Richards’ Steam Engine Indicator,’’ by Charles T. 
Porter, have been used. 

The temperatures of the gases at the end of the internal 
flues, at the end of the side flues, and before and after pass- 

ing through the economiser, were measured by a pyrometer 
at intervals. Unfortunately these temperatures were 
utterly unreliable, and therefore have not been given. To 
show that they were so, it is only necessary to state that the 
average temperatures of the gases before and after passing 
through the economiser were, according to the pyrometer, 
379 deg. and 280 deg. respectively. The average weight of 
eal burnt per minute was 10.18 lb. Assuming the weight 
of the gases and of the air required for dilution at 24 lb. 
per pound of coal, and the mean specific heat of the mixture 
at 0.238, we should find the loss of heat in passing 
through the economiser to have been 10.18 x 240.238 
x (379 — 280) =5754 thermal units per minute, whereas the 
real quantity of heat imparted to the water was about 
15,000 thermal units per minute, as will be seen further on. 
This group of observations is given in Table XI., lines 

27 —32. 

Group ‘“D.” 

The composition of the gases in the flues was not ascer- 
tained. ‘The coal was from the Wigan - district, principally 
slack. The calorific value of that used on the first and last 
days of the trials was determined by Thompson’s calori- 
meter. ‘The first determination is the mean of eight expe- 
riments, the second the mean of three. As will be seen 
there is a considerable difference. 

The results will be found in line 14 of Table XIII. 

The duration of each day’s trial was accurately noted by 
one of the observer’s watches. It was nominally 74 hours, 
viz., from about 8.45a.m. to about 5.15 p.m., less one hour 
for dinner. The engines commenced running after the 
breakfast-time at 8.30 and stopped at 5.30. They were 
therefore thoroughly warm, and drove the full load during 
the whole time of the trial, except during the time of stop- 
ping for dinner and starting again. After careful conside- 
ration of the time the engines ran after the steam was shut 
off, of the time required to get up speed at starting, and of 
the rate at which the load was thrown off and put on, it 
has seemed proper to deduct fifty revolutions from the 
number registered by the counter, and two minutes from 
the actual time of running. The figures given in line 3 of 
Table XI. are the actual figures corrected in this way. 

The drain taps on the cylincers and steam pipe were 





176 


ENGINEERING. 


[Frs. 24, 1882. 





— 





opened before breakfast in the morning, but not during 


the day, so that all condensed steam went through the | 


cylinders to the hotwell and tumbling bay. 

The boiler safety valves were loaded to 110 Ib., while the 
working pressore did not exceed 90 Ib., so that no steam 
esca The valves and pistons of the engines, and also 
the jackets, with the exception of that of the receiver, were 
‘ested. The smaller piston was not quite tight, otherwise 
there was no escape. 














t 


| ment direct, we obtain the quantity, and rise of tempera- 
ture of the injection, and the discharge from the steam 
jackets, whence we calculate the quantity of heat given up 
or accounted for at the termination of the stroke. And by 
a third set of observations, again entirely distinct, viz., the 
indicator diagrams, we can find the mean effective pres- 
sures on the pistons, and thus the number of foot-pounds 
of external work produced each stroke. But this external 
work cannot be done without expenditure of heat, for 
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Consumption.—Having now described the method of 
taking the observations and the circumstances under which 
the trials were made, we may proceed to the results, a 
summary of which is given in Tables XII. and XIII. 

In calculating these we need something more than the 
data given in Table XI. We must also know the loss of 
heat by radiation and the quantity of moisture in the steam, 
at least approximately. ‘lhese points have been considered 
in notes 2and 3 of the Appendix, and in what follows 
it is assumed tbat the boiler produced dry saturated steam, 
which contained one per cent. of moisture on entering the 
cylinder owing to loss of heat by radiation from the steam 
pipe ; also that the loss by radiation from the cylinders 
and receiver was balanced by the heat produced by friction 
of the valves and pistons. 

These premisses being granted, we may now proceed to 
the conclusions, and in doing so it will be best to treat the 
engines and the boiler separately, beginning with the 
engines. The proper test of merit applicable here is 
the weight of dry saturated steam required to develop one 
horse power for one hour at the strap connecting the engines 
to the mill machinery ; but inasmuch as the power required 
to overcome the friction of the engines alone could not be 
determined, we must be content with ascertaining the 
weight of feed water and of dry saturated steam used per 
hour for one horse power developed in the cylinders both 
as measured by the indicator in the ordinary way, and as 
calculated on the supposition of a perfect vacuum in the 
larger one. The results are given in Table I., page 175. 

Verification of Consumption.—As the credibility 
of these results depends upon the accuracy of the 
premisses from which they are deduced, it is desir- 
able to see how far these premisses are concordant, 
or, in other words, to check them one against the other. 
This is easily done. For, on the one hand, we hare, by | 
measurement direct, the weight of water fed into the 
boiler, and the temperatare of the steam produced, from 
which we know the quantity of heat with which the 
engines were supplied. On the other band, from an 
entirely distinct set of observations, but still by mcacure- 





** heat and mechanical energy are mutually convertible, a 
a & heat corresponding to a certain fixed amount of 
work.” 
steam drives the pistons of the engines forward, it loses one 
unit of heat for every 772 foot-pounds of work done. If 
therefore our observations be correct, we should expect to 
find the heat given back by the engines less than the heat 
received, by a quantity equal to the work done divided by 772. 
Whether it is so or not will appear from Table II., page 175. 

Here we have, first, the heat supplied to the engines as 
deduced from one set of observations ; second, the heat 
received from the engines, deduced from an entirely dif- 
ferent set of observations ; and, third, the heat equivalent 
of the work done, deduced from a third, and again an 
independent set of observations; and it will be seen that 
the difference between the first two quantities agrees with 
the last within a very small fraction. We may then fairly 
conclude that the data furnished by the observations are 
correct, and therefore that the results given in Table I. are 
correct also. 

(To be continued.) 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
The Midland Iron Company (Limited).—The directors 
of this company, in their annual report, state that the 


| trading for the past year has resulted in a profit of 


50491. 0s. 1ld. This, together with the amount brought for- 
ward from last year, 822/. 17s., makes an available balance 
of 58711. 17s. 1ld., which the directors propose to dispose 
of as follows: To write off bad debts 1761. 18s. ; to amount 
expended in the erection of two new cinder kilns, includ- 
ing stock, also roofing, crane, &c., for axle hammer, 
7091. 13s. 7d. ; for depreciation of plant and machinery, 
1000/7. ; dividend at 74 per cent., viz., 7s. 6d. per share on 
the original shares (51. paid up), and 18s. per share on the 


new shares (121. paid up), amounting to 31871. 10s. ; balance 


to be carried to next year, 7971. 16s. 4d. 
Opposition to the Hull and Barnsley Railway Exten- 


The practical outcome of which is that when the | 





sion.—On Thursday a town’s meeting convened by the 
Mayor (Ald. Brady), was held in the Town Hall, Barnsle 

for the purpose of considering what should he done “ 
respect of the Hull and Barnsley Railway Extension Bil] 
and to pass a resolution empowering the Town Council to 
take steps for opposing the Bill and to use the rates of 
the town for that purpose. The mayor, who presided, said 
they did not wish to offer any factious opposition to the 
proposed extension, but the extension, as at present pro- 


PP _. tet entan 
> 4= 
— 


< ae 




















= 
~ > to donkey 





WAV By 








ie 






































We SS 


posed, did not pass through Barnsley, but went from 
| Felkirk by way of Notton, Midgley, Flockton, and South 
Elland to Huddersfield and Halifax. They wished that 
route to be altered so that the line should pass through 
| Clay Cliff by way of Barnsley, Cawthorn, Clayton West, 
to Kirk Barton, where it would join the North-Western 
Railway. Thus Barnsley would be placed on the main line. 
He said that by the latter arrangement not only Barnsley, 
| but Huddersfield, Halifax, Hull, and the company would 
be benefitted. The resolution authorising the opposition 
was adopted. 

Scarborongh Central Tramway Company (Limited). — 
|The first annual meeting of this company was held at 
| Scarborough yesterday afternoon, the Mayor of Scar- 
| borough (Alderman Woodall, J.P.), the chairman of the 
company, presiding. ‘The report, a summary of which we 
have already published, and which recommended a dividend 
of 2/1. 10s. per cent. was adopted, and the retiring directors 
re-elected. 

Iron Trade.— Tiere is a lull in this market at present, 
occasioned by over-production of pig iron, but as soon as 
| the spring orders have been placed there is sure to be a 
| recovery. Bessemer steel manufacturers have plenty of 
| work on hand on the basis of 7l. per ton for billets of even 
| temper delivered in Sheffield. 


| Engineering Branches.—There is a great improvement 
| in the engineering branches, all the shops here are full of 
| work and likely to continue so for some time to come, and 
prospects never looked brighter for a good summer’s work. 
There are indications, however, of a ‘* storm’’ with the 
men, who are organising quietly but evidently with a set 
purpose—and that, the obtaining of a concession in wages. 





NATIONAL HEALTH Society.—Notwithstanding the 
exhibition of specimens of handicraft shown at the Inter- 
national Exhibition, each competitor for the prizes offered 
by the National Health Society will be required personally 
to exhibit his skill in plumbing at a competitive examina- 
| tion which will be held on Tuesday the 28th of February 
|} and Wednesday the lst of March, in the Eastern Arcade, 
| Horticultural Gardens, South Kensington (entrance Exhi- 
bition-road), where the late Smoke Abatement Exhibition 
|has been held. Competitors will be required to be in 
| attendance at 10 a.m. on each day, and to bring their 
| labourers and tools with them. As specimens of 4 in. pipe 
| bending will be required, competitors may bring their own 
| dummies. 





Large LeatHer Drivine Beit.—About four years 
| ago we had occasion to notice some large leather belts 
| upwards of 60 in. wide, made by Messrs. Samp:on and Co. 

belting manufacturers, Stroud and Manchester. We are 

informed that the same firm have recently supplied to the 

order of the Société Anonyme de Loth (woollen mills), near 

Brassels, a double belt 75 in. wide and 1534 ft. long, to 
| transmit 650 horse power indicated ; it is made on their 
| patent system without cross joints. ‘he poweris obtained 
| from a Corliss engine 800 horse power {constructed by P. 
| Van den Kerchove, of Ghent), from the flywheel, which is 
| 28 ft. in diameter by 6ft. 9in. wide; the force is trans- 
| mitted direct to the weaving shed, which contains 1000 
| looms, and spinning mill adjoining. The belt runs perfectly 
straight and gives entire satisfaction. The mills are the 
largest of the kind in Belgium, giving employment to over 
3000 workpeople. 
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FOUR-COUPLED EXPRESS PASSENGER LOCOMOTIVE. 


CONSTRUCTED AT THE LOCOMOTIV-FABRIK WIENER-NEUSTADT (FORMERLY G. SIGL), FROM THE DESIGNS OF MR. EMIL TILP. 
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Last week we published on our two-page plate a 
longitudinal section and plan of a four-coupled express 
locomotive at the Locomotiv-Fabrik Wiener-Neustadt, 
from the designs of Mr. Emil Tilp, and this week we give 
on the present page and page 180 further views, Figs. 3, 
4, and 5, of this locomotive.* 

The engine is of a very heavy type, designed for 
express service, drawing trains of a gross weight of from 
125 to 140 tons at an average speed of 38 miles, on 
a line which for about 20 per cent. of its length consists 
of gradients of 1 in 70, while during some parts of the 
year the engine has to take passenger trains up to 
150 tons at a speed of about 35 miles per hour. 

The adhesive weight of the engine was fixed at 28 
tons, resulting in a total weight of 46 or 47 tons, of which 
about 19 tons rests on the fourwheel leading bogie truck. 
The available fuel being a poor hard coal, evaporating 
only about 3.5 1b, of water per pound of coal, a large fire- 
grate, amounting to 22 square feet, had of necessity to be 
provided. The engine is designed with outside framing 
—an arrangement very generally adopted in Austria— 
the cylinders are placed horizontally outside, the driving 
axle is placed nearly under the centre of gravity, but a 
little in front of the latter, and the coupled axle is below 
the firebox. As will be seen from our two-page plate 
published last week, the driving and coupled wheels are 
© {t. 102 in, in diameter, with a rigid wheel base of 
8 ft. 23 in. 

_The fourwheel bogie truck with wheels 3 ft. 4 in. in 
diameter, and 5 ft. 62 in. wheel base, is connected to the 
buffer beam of the main frame by two short links, having 
universal joints at each end (see Figs. 1 and 2 published 
Jast week), an arrangement suggested by Mr. F. Kamper, 





_* By an error last week it was stated that this locomo- 
tive was for the Kaiser Ferdinand Nordbahn, of which line 
Mr. Tilp is now the locomotive superintendent, 




































































| engineer of the State railways. As will be seen from Fig. 2, 
the plan, these links are placed radially to a central pin, 
connecting the back end of the bogie to a cross-stay of the 


main frame. Half way between the wheels, and about in 
a line with them, the truck is slung from the main frame 
by short links shown in Figs. 1, 2, and 4, having also 
universal joints at each end, and being also placed on an 
incline. This construction has been adopted for the 
purpose of securing the greatest possible steadiness of the 
engine in rounding curves, and with a view to insure as 
nearly as possible that the centre of gravity of the upper 
part should travel in the centrelineof acurve, It permits 


thé engine to slightly rise and fall on the bogie, to which it | 


is in no way rigidly connected, since the central pin is 
spherical and work: longitudinally in a slot, the horizontal 
links in front always dragging the bogie truck. In 
addition to this arrangement, the engine and tender are 
connected by Mr. E. Tilp’s coupling, published on page 94 
of vol. xxi. of ENGINEERING, and we are informed that in 
.consequence of this complete system of flexible connexion 
the engine runs with great smoothness even at speeds 
of 62 miles, the oscillations not exceeding in. sideways. 

The reversing gear of the engine is a combination of a 

lever and screw arrangement, admitting of either being 
used independently. The nut of the spindle is fixed to 
the arc, the latter being pivotted; if the lever be 
fixed in the arc it follows the motion of the screw, while 
it may at any moment be used quite independently. As 
a rule, the screw is used for altering the expansion while 
the lever is resorted to for reversing. 

On a trial trip the engine ran over the road as de- 
scribed above, with sixteen carriages, a distance of 
| 218 miles in six hours, including several stoppages. 

Like to a large number of engines on the Kaiser 
Ferdinand Nordbahn, this new express locomotive is 
) fitted with the Hardy brake, ’ : 











| 
| 





For convenience of reference, we append a list of the 
principal dimensions of this engine, which embodies 
several novel features in its design, and will no doubt be 
interesting to many of our readers : 


Cylinders and Working Gear : ft. in. 
Diameter of cylinders exe ee ie 1 4.73 
Stroke of piston _... a aa ner 2 0.8 
Valve gear, position outside. 

a type, Stephenson. 
Maximum throw of eccentrics... me Se 
Length of ports eve eee eee «-- 011.02 
Width of steam ports ae ee oe O 1.38 
», exhaust ... 0 3 


Lap of valves, outside 1 in., inside .08 in. 
Boiler : 
Diameter of barrel inside longest plate... 4 4} 


Height of centre above rail 6 6} 
Length of firebox at bottom inside | ee 
Width - mo he =| Sean 
Tubes, diameter outside ... coe ss OF 
ee ica inside... 0 1.85 
s» number ae kas ads 
»» length between tube plates 13 14 
sq. ft 
Heating surface: Firebox ... ss ove ‘$0 4 
Tubes, external ew. 1265.8 
>, internal oo 1144.2 
Total with external tube surface (a) 1356.2 
- internal ” (b) = «se 1284.6 
Area of firegrate... os tes one 22.0 
Flue area through tubes ... ae die 3.4 
Proportion of total heating surface (a) to 
firegrate area eco as oss .. 61.6:1 
Proportion of firegrate area to flue area... 6.47:1 
+ firebox surface to tube sur- 
1:14 


face... ekt ose wes ooo a 
Blast nozzle variable from 8.43 sq. in. to 
24.2 sq. in. 


Pressure of steam .., 1» 142 Ib, 





































































































































It is clear that when 


setting forth a table of 


attempt in the 
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Wheels : ft. in. leave for England, of a party of some twenty-six or twenty- | incurred when in towns and suburbs naturally included 
Diameter of coupled wheels , 5 104 eight French artisans that had landed there hearty and | paving ; in many instances the total cost was therefore the 
bogie wheels ... ‘ ove 3.4 well but two months previously. real cost, and was hence quoted. 
Wheel base, total 19 44 These things made me reflect, and I determined to keep | there was no paving the cost was less, as on rural lines. 
“ fixed 8 2} from shore as much as possible, to take plenty of quinine, | Who can suffer from this? 
of bogie eve 5 6) and to trust in Providence ; as — fever had not broken Had it been an original article, 
Ww eight of engiue empty . 42} tons | out on board our vessel I hoped we might pull through. comparative cost of tramways due to tlie adoption of diffe- 
xe he in working order 2 7. One day we made up a boating party from our ship and | rent systems, and the cost of any system were compara- 
- a on coupled wheels in another with a friend or two from the town, to go for a| tively over estimated, the case w ould be different. 
working order... = ‘ae ; picnic up the Chagris river. All went off well “till our There was, however, not the slightest 


THE KIMBERLEY WATER WORKS. 

Wr give this week a two-page engraving showing the 
general arrangement of the engines and boilers at one 
of the pumping stations of the Kimberley Water Works, 
these engines and boilers having nstructed by 
Messrs. Simpson and Co., of Pimlico, under 
intendence of Mr. E. A. Cowper, the consulting engineer 
for the Kimberley Water Works Company. We shall 
in an early issue publish further engravings of this 
plant, which possesses many features of special interest, 
and we shall then describe it fully. 


been c¢ 


he super- 


THE FOUNDERING OF STEAMSHIPS 
To THE EDITOR OF ENGINEERING. 

Str,—It is with great pleasure that I read in ENar- 
NEERING of the 10th your excellent article on ‘* The 
Foundering of Steamships.’’ Since that letter of mine 
which appeared in your issue of November 4, a very large 
number of vessels have foundered which would have been 
afloat to this day if they had possessed pumps such as it is 
now the custom to fit in new ships owned by the best firms. 
There is no doubt that the bulkhead question is a most 
important one, but it must not be lost sight of that in 
the coasting trade, as also in the Mediterranean and Baltic 
trade, in consequence of the small size of the vessels 
employed, it is almost impossible to carry out the bulk- 
head system in its entirety, as to do so would encroach 
still more on the already erowded deck space, and render 
the time occupied in loading and unloading a still more 
serious item in the working expenses than it now is. 
It is worthy of note about 50 per cent. of the vessels 
that founder take several hours to do it, in other words 
they are well within the scope of a good pump, provided, 
of course, that waterways exist to admit the water to the 
pump, and provided also that the penny-wise and pound- 
foolish system of economy so often, unhappily, to be seen, 
does not throttle the action of a good pump by a very small 
suction and discharge pipe. I regret to find this is too 
often the case, even where large centrifugal pumps are 
fitted 

I am compiling some information as to the total number 
of ships annually lost from preventible causes, the tonnage 
of such ships, and their approximate value, and shall be 
very glad if any of your readers feel inclined to assist me 
— statistics that may have come under their individual 

en 





I am yours faithfully, 
STEPHEN HARDING TERRY, 
Assoc. Memb. Inst., C.E. 
P.S.—I should like to say something on stokehole air 
gratings and stokehole plates as a source of danger, but 
will defer my remarks to another occasion. 
161, Finboro-road, S.W., February 16, 1882. 








THE PANAMA CANAL. 
To THE EDITOR OF ENGINEERING. 

Sir,—There are so many conflicting statements as to 
whether the climate of the Isthmus of Panama is really un 
healthy or not, that you may possibly care for some per- 
sonal experience on the subject. 

Over a dozen years ago, when returning from South 
America, I was detained in Colou about three weeks, and 
as far as my memory serves me, in the spring of the year. 
I lived most of the time on board ship, but I went a good 
deal on shore looking about the place. The town of Colon 
is situated on a coral bed intersected and surrounded by 
low-lying swampy ground, on the edge of Navy Bay, the 
distant landscape being completed with beautiful and richly 
wooded hills. The scene in early morning, of the streaks 
of white mist lying in the hollows of the green hills and 
clearing away before the rosy tints of the rising sun, will 
live long in my memory. Besides this, on the Isthmus 
itself, the palms, ferns, orchids, lovely flowers, together 
with the flocks of beautiful birds and butterflies, contribute 
to make it one of the most beautiful (even if one of the 


return in the evening, when the rain came down upon us 
as it only can in the tropics; after au hour or so in wet 
clothes we got back to the ship. In a day or two the fever 

broke out aboard our ship, and among the other members 
of our party. Tocut a long story short, out of the boat- 
ing party of fourteen or fifteen, all but one, including 
myself, had the fever; some died on board, two on shore 
before we left, some we left in the hospital, and I heard 
afterwards that eleven died altogether. Besides this, we 
lost several of the crew of the ship. 

I shall not forget my feelings of thankfulness as I landed 
in England, though I was as yellow as a guinea, and so 
weak and ill that I had some difficulty in getting lodgings 
until I was well enough to undertake the journey home. 

No sum of money would tempt me again to visit the 
deadly spot in the sickly season. I have not mentioned 
Panama, which I visited during my stay. Fever was bad 
there too, but not so bad as at Colon. It is a grand old 
town, with extensive ramparts, and several beautiful old 
Spanish churches, one of the finest of which was being used 
as a theatre! 

The Church and Stage Guild might take a note of this. 

I could tell you much that is interesting about these 
places, but I fear I have already too much trespassed on 
your space. My excuse is the desire to prevent young 
fellows from leaving England for such a place, no matter 
what pay is offered, without first ms aking fall inquiries as 
to the truth of my assertions about the climate. 

Your obedient servant, 
A.I.C.E, 


COLD-AIR MACHINES. 
THE Epiror OF ENGINEERING. 

Sir, account published in your issue last week 
referring to a Bell-Coleman cold-air machine implies that 
the s.s. Orient is fitted with this apparatus. This was 
the case in the first instance, but last year this machine 
was removed and replaced by my ‘‘dry air freezing machine.”’ 
The machine supplied by my firm and fitted on board the 


To 





s.s. Orient has been at work nine months, giving great 
satisfaction. The second large cargo of meat brought 


over in this ship, and preserved by my apparatus, is now 
being delivered, consisting 150 tons of meat all in prime 
condition. 
Yours faithfully, 
A. SEALE HasLam. 
Derby, February 18, 1882. 





TRAMWAYS. 
To THE EpITOR OF ENGINEERING. 
Str,—In reviewing the new edition of Mr. Clark’s book 
on Tramways (in your issue of the 13th January), you pub- 
lish a Table showing the cost of construction per mile of 
single line of various tramways, inclusive in every case of 
the cost of paving, save with regard to Messrs. Aldred and 
Spielmann’s system, where this cost is excluded. 

As the Table in question has been reprinted in a trade 
circular issued by that firm, I think it but right to point 
out to 2 the error, which is at least calculated to mis- 
lead, and, for this purpose, append a Table of the cost of 
construction per mile of single line of the various systems 
exclusive of paving; this ‘should, I think, afford your 
readers a better comparison of their relative costs than the 
one published by you. 








most deadly) spots in the world. 

During: the first week or ten days, I had no suspicion 
that the place was so unhealthy. I had missed two young | 
fellows who were looking after cargo, and it was not until | 
the French Consulate flag was seen lowered, which an- | 
nounced the consul’s death, that I — from a friend as 
a great secret that they were both dead and buried. I was | 
begged not to talk about it on board ship, as it could do no | 
good, and would only make people feel nervous. 

I attended the French Consul’s funeral at the well-known 
cemetery at Monkey Hill, and never shall I forget the 
dismal]-looking spot. As we followed the coffin through 
the cemetery we passed through a sort of valley where the 
rains had partly washed away the earth from above the 
coffins, and I heard the hollow rattling noise of the land- 
crabs coming scrambling from them to the surface, either 
disturbed by our tread or else because their instincts 
promised them a renewal of their horrible feast. I have 
never tasted land crab since. On making further inquiries 
about the death rate in the town, I was told, privately, 
that the fever had decimated the people in a few weeks and 
that funerals were conducted at night so as to lessen the 
alarm. But this I do know, I saw the only two survivors 





* Steel Cost 
a System. Place Rails per per 
> Yard Mile 
lb £ 
187¢ Kin ‘aid Leicester 47 5 
1879 e Saliord 62 
188 ° Bristol 50 
1879 Aldred and Spielmann London 64 
1881 Trusw Birstall 55 
1581 Vignoles Tottenham 424 
1877 Deacon Liverpool 40 
1879 Mackison Dundee 36 
1880 Shaw Rusholme 45 
1881 Dugdale Huddersfield 43 
1878, Winby and Levick Nottingham 3 
1879 a Newcastle 65 
188] Kerr Woolwich 58 
1880 Meakins Southwark 112 
1831 Page North Metropvlitan 42 
1879 Gowans Dundee sO 
187% “< Brixton 85 
1880 pe Sunderland 85 
1879 Macrae Edinburgh 106 
1879 Johnston and Rankine Glasgow 79 





Sir, yours truly, 
. J. Bopmer, A.M.1.C.E. 
Dashwood House, New Broad-street, K.C., 

February 20, 1882. 


I am, 





To THE EDITOR OF ENGINEERING. 

S1s,—I have noticed a Je tter in your last paper com- 
plaining as ‘‘ A Sufferer’’ from certain statistics of tram- 
ways quoted from Clark’s book in a review of it. 

The sufferer complains on entirely wrong grounds, pro- 
vided that he suffers atall. Mr. Clark’s book gave certain 
statistics of the cost of tramways carried out at various 
towns and places in the last six years ; the cost or expense 


review to compare costs of systems; the real intention 
was to compare actual costs incurred in a concise tabular 
form. Whether Mr. Clark might or might not haye 
rendered his figures clearer in some instances is another 
matter. 

If more original statistics on this subject be required, 
the complainer can refer to an article on ‘* English ‘Tram. 

ways’’ on page 13 of your current volume. 

Iam, Sir, yours obediently, 
THE WRITER OF THE REVIEW AND ARTICLE. 


NOTES FROM 1 THE NORTH. 
G.Lascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market showed 
signs of further improvement last Thursday morning, but 
in the afternoon sellers began to press sales, and prices 
gave way, and the morning’s advance was lost. During 
the forenoon the quotations ranged from 49s. 4d. up to 
19s. 7d. cash, and from 49s. 7d. up to 49s. 10d. one month, 
and at the close there were buyers at 49s. 6d. cash and 
493. 9d. one month, and sellers near. Prices receded in the 
afternoon from 49s. 6d. to 493. 4d. cash, and from 49s. 9d. 
to 49s. 8d. one month, and the close was as on the previous 
ds ay—sellers asking 49s. 5d. cash and 49s. 8d. one month, 
and buyers offering $d. per ton less. A moderate amount 
of business was transacted both forenoon and afternoon. 
The market was flat on Friday, with business done on 
forenoon Change at from 49s. 5jd. to 49s. 14d. cash, also at 
40s. 8d. to 49s. 44d. one mouth, and the close was sellers at 
19s. 14d. cash and 49s. 4}d. one month, and buyers near. In 
the afternoon business was done at 49s. O}d., 48s. 114d., 
an 19s. 2d. cash, also at 493. 4d., 49s. 3d., and 
493. 5d. one month, and the close was sellers wanting 
493. 1jd. cash and 493. 44d. one month, and buyers near. 
At ‘a » opening of the come +t on Monday there was a good 
deal of firmness, with an advance of 4jd. per ton secured, 
but after a time sellers began to press sales, and a smart 
decline resulted, the close being 4/1. under last week’s 
final quotation. ‘There were transactions in the course of 
the forenoon at from 49s. 6d. down to 493. cash, and from 
49s. 4d. down to 49s. 3d. one month, and at the close of 
the market there were buyers offering 49s. cash and 
49s. 3d. one month, and sellers asking ld. more per ton. 
The market was flat in the afternoon, with business done 
at from 493. 34d. down to 49s. ld. one month, also at 49s. 
down to 483. 9)d. cash, sellers remaining at the close at 
19s. 1d. cash and i8s. 9}d. one month, and buyers near. 
Yesterday’s warrant market was also flat, and prices 
declined to the extent of 6d. per ton, but recovered slightly, 
and closed 4)d. under those of the previous day, and 8}d. 
under last week’s final quotations. Business was done in 
the morning at from 48s. 8d. down to 483. 4d. cash, and 
from 48s. 1ld. down to 48s. 7d. one month, and at the close 
there were buyers offering 48s. 4d. cash and 483. 7d. one 
month, and sellers near. The quotations in the after- 
noon ranged from 48s. 3jd. up to 48s, 6d. cash, and 
from 48s. 7d. to 48s. 8d. one month, and the market 
closed with buyers at 48s. 5d. cash and 48s. 8d. one month, 
and sellers near. This day’s market was somewhat firmer. 











Business was done during the forenoon at 48s. 5d. up to 
48s. 9d. cash, and at 48s. 9d. up to 49s. one month, the 
close being sellers at 48s. 9d. cash and 493. one month, and 


buyers offering 1d. per ton less. ‘Transactions were 
reported in the afternoon at 483. 9d. up to 49s. cash, and at 
49s. up to 49s. 2d. one month, and at the close there were 
sellers asking 48s. 10}d. cash and 49s. 14d. one month, and 
buyers offering 4d. per ton lower. There seems to have 
been a little check imparted to general business during the 
past few days, and while the feeling which now prevails is 
still one of great hopefulness it lacks the strong confidence 
which seemed a short whils ago to be almost universal. 
The speculative business which had recently been — has 
been chiefly between the merchants in the trade, the out- 
side public for the present being rather disposed to look on 
passively. It would almost seem if the immediat 
future of warrants were to depend in a great measure upon 
the action to be taken by the ironmasters of Scotland and 
those of the Cleveland district as regards the continuance 
or modification of the restrictive policy in production. 
There have lately been held certain preliminary maiogs 
with that object in view and for the purpose of consider 
ing the advisability of continuing the present arrangemen t 
as to restriction of output, which in ordinary course will 
cease on the 3lst March. All the facts of the case have 
not been allowed publicly to transpire, but it is pretty 
generally understood amongst the Scotch ironmasters that 
the restrictive arrangements now in force will be continued, 
if there be not even some additional furnaces blown out. 
It appears that the reduced make is quite ample for the 
supply of all the present requirements. Such orders as are 
now coming from Germany and the United States are 
ohly for very moderate quantities of iron. A few orders 
have been received from Canada for spring shipment. As 
regards consumption, there is still a great amount of 
activity in the home trade, almost the only exception to the 
rule in that respect being the business in manufacturing 
large pipes. Considering the season of the year,the shipments 
continue to be good, amounting to 10,933 tons last week 
as compared with 74 5 tons in the corresponding week last 
year. Amongst the former shipments reported last week, 
the largest quantities were despatched to the United States, 


as 





Italy, India, Australasian colonies, Germany, and Spain 
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and Portugal. Up till yesterday the stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores amounted to 
631,645 tons, which differs very little from the stock in 
store a week ago. There are still 106 blast furnaces in 
operation. 

A Novelty in Hopper Dredgers.—On Monday a new 
patent hopper dredger of 500 tons, built and engined by 
Messrs. William Simons and Co., was launched complete 
from their works at Renfrew. It is named Alexandra, and 
is the property of the Manchester, Sheffield, and Lincoln- 
shire Railway Company, and has been constructed under 
the direction of Mr. Sacre, C-E., their engineer. It is the 
second hopper dredger supplied to them by this firm. This 
vessel is fitted with twin screws and two sets of separate 
compound engines and two boilers of 80 horse power. Its 
bucket girder traverses beyond the bow for the purpose of 
cutting shoals or dry banks, and thus dredges its own 
flotation down to 25 ft. depth of water. It will carry 500 tons 
of its own dredgings at a speed of seven miles per hour, and 
on board are fitted steam appliances for mooring, lifting, 
dredging, traversing, and manceuvring. A duplicate 
dredger to the above (named Neptune) has, during the last 
six months of winter weather, removed 80,000 tons of soil 
from Newhaven (Sussex) alone, with eight men, and without 
barges, punts, or tug steamers. ‘The vacant slip will forth- 
with be occupied by a larger hopper dredger for a foreign 
Government. 

A Sunday Launch in Scotland.—A novel and exciting 
scene was witnessed in the quaint old town of Kinghorn, 
Fifeshire, on last Sunday last. There was an immense 
concourse of spectators, estimated at from 10,000 to 15,000, 
congregated in the neighbourhood of Messrs. John Key 
and Sons’ shipyard, to witness the launch of a large new 
screw steamer. It was intended to have launched the 
vessel on Saturday afternoon, but on receipt of a telegram 
from the insurance company warning the builders that if 
the launch took place then, the wind and sea being both 
most unpropitious, it would not be at the wish of the 
company, it was agreed to defer the operation of launching. 
But as the delay of the launch till another suitable tide 
meant the loss of a fortnight and something like 6000/., 
the builders resolved that they would make an effort to 
put the vessel into the water on the following day 
(Sunday). The launch was accomplished by means of a 
number of charges of dynamite placed in the wedge blocks 
along the sides of the keel. These were exploded one by 
one, beginning at each end; and when the last of the 
wedge blocks were removed hydraulic power was applied, 
and the vessel glided off the ways in excellent style amid 
the cheers of the vast crowd. She was afterwards towed 
over to Leith, in order that her engines might be put 
aboard and her fittings completed. 

Hanging of Telephone Wires in Edinburgh.—Mr. R. 
Morham, city superintendent, Edinburgh, has prepared a 
report regarding the hanging of telephone wires over the 
public streets. In reference to the measures to be adopted 
to improve the existing state of matters and provide for 
future regulation, he points out that the Parisian system 
meets most completely all the points indicated. The wires 
are conveyed in the sewers underground, for which the 
parties must obtain permission of the authorities, while by 
this arrangement all danger of accident through wires 
breaking, or interference with the amenity of the streets, 
is entirely avoided. But the expense of applying the 
system to places not prepared for it must be a serious 
obstacle to its adoption; and, short of this, some such 
arrangement as the following is suggested: That lines 
should be laid over houses rather than over thoroughfares, 
and that where really necessary to cross a thoroughfare, 
the crossing should be as nearly as possible at right angles 
to the street. By this means not only would opportunity 
of points of support be more frequent, and long stretches 
of wire avoided ; but even should a wire break, it would, 
except at crossings, have only a few feet to fall, and would 
fall where no one would have any chance of being injured, 
and the wires with their fixings would not only be less 
conspicuous, but even where visible their subjection to 
something like a system could scarcely fail to be more 
sightly than where tbe chief guiding principle is the 
shortest cut. 

Water Engineer Appointment.—At their last meeting 





the Edinburgh and District Water Trust appointed Messers. | 


J. and A. Leslie, C.E., Edinburgh, engineers to the Trust, 


instead of Mr. James Leslie, to take charge and supervise all | © 
the works of the Trust at 4 salary of 4001. per annum, the | 


engineers being entitled to their commission on works 
executed outside the municipal boundaries under special 
contract. Mr. Coyne is still retained as the actual 
engineer-in-charge of the works now executed and in use. 


Serious Injury to Arbroath Harbour Works.—The 


| 
| 





severe storm of last Saturday proved to be very destructive | 


to the harbour works at Arbroath; indeed, the harbour is 
rendered practically useless, and the repairs, which will 
take some months for their execution, will cost some 
thousands of pounds. When the dock was originally con- 
structed it was built partly with the aid of a Government 
loan of 20,0001., and at present there is 
80,0007. on it. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, but business was quiet. 
During the past week the market has moved up and down 
a little, and last Friday and Saturday there was more 
business done, and prices were firmer. ‘lhis state of things 
was maintained on Monday, but yesterday there was a 
rush on the part of some Glasgow operators to sell Cleve- 
iand iron for delivery neat quarter. Pr.ces were based on 





No. 3 Cleveland pig selling at 41s. 6d. to 42s. per ton for 
prompt delivery, and 41s. 9d. for the next few months. 
Messrs. Connal, the warrant storekeepers here, have a stock 
of 172,649 tons, which is an increase of 118 tons on the 
week. In Glasgow they hold 630,945 tons. Shipments 
continue good, there having been exported this month up to 
Monday, 44,000 tons of pig iron from Middlesbrough com- 
pared with 37,000 tons during the same period last year. 
A large volume of trade is being done. 


The Restriction of the Make of Iron.—The arrangement 
for restricting the production of pig iron in Scotland and 
Cleveland will not terminate till the end of March, but a 
movement is being made to renew the understanding on 
some similar basis. A deputation from Cleveland iron- 
masters is now in Glasgow with the view of ascertaining 
what will be the main points of discussion at the forth- 
coming meeting of ironmasters of both districts to be held 
at Carlisie next week. From whatis known in commercial 
circles it is understood that any change which may be made 
will be in the direction of further restriction. 


The Manufactured Iron Trade.—Continued activity 
characterises the finished iron trade, and all the available 
works are in operation. Plates are quoted 71. 5s., and 
angles and bars 6l. 12s. 6d. per ton. There is a good 
demand for puddled bars. Preparations are being made for 
restarting the North Yorkshire Iron Works at South Stock- 
ton, which have been standing idle for so long atime. 


The Wages Question.—The iron manufacturers have 
agreed to refer the claim of their workmen for 7} per cent. 
advance to an arbitrator, and on Friday at a meeting of 
the standing committee of the Board of Arbitration to be 
held at Stockton, it is expected that the operative represen- 
tatives will agree to the same course. 

The Darlington Iron Company.—The shareholders have 
agreed to a scheme for reconstruction, and it is anticipated 
that this company will soon reap the advantages of the 
jproved trade. 


Shipbuilding and Engineering.—Both these branches of 
industry are fully occupied. Some splendid steamers have 
recently been launched on the northern rivers. 


NOTES FROM THE SOUTH-WEST. 

Newport.—The record of local iron, steel, and coal trades 
continues satisfactory. In the two former branches activity 
still prevails, and in steel especially the Monmouthshire 
works are taking a prominent part. Prices are steady. 
The following shipments have been completed during the 
week under review: ‘l’o Pensacola, 522 tons; Galveston, 
1900 tons; Newcastle (N.S.W.), 2500 tons; San Diego, 
1020 tons ; Guagamas, 1450 tons; Bahia, 1060 tons ; Rot- 
terdam, 429 tons. With regard to steam coal pressure 
still prevails, and seliers are firm at Jate rates. Last week’s 
coal clearances amounted to 26,380 tons. There were also 
cleared 8881 tons of iron. From Bilbao there arrived 
4460 tons, and from other places 4500 tons of iron ore. 

The Rhymney Valley.—At some of the house coal 
collieries round the Bargoed district the house coal men did 
but little during the greater part of last month. Happily, 
however, things have improved, and the pits last week in 
most instances were working full time. The steam coal 
trade in the upper part of the valley continues good, and 
the men are working regularly. There does not appear 
to beany great demand for coke along the valley, and the 
quantity made at most of the ovens is by no means large, 
while prices still rule low. 


Cardif.—Business in steam coal continues brisk, and 
prices all round are well sustained. In iron ore there are 
no fresh movements to report; only a moderate quantity 
has come in during the week. The inquiry for tonnage 
home from Bilbao is good, and rates are maintained ; this 
condition of things is, however, rather caused by the 
necessity of fulfilling old contracts than from the fact that 
there is much new business opening up. Last week’s coal 
clearances comprised 116,575 tons of coal, 8023 tons of iron, 
and 2830 tons of patent fuel. From Bilbao there arrived 
1887 tons, and from other sources 1717 tons of iron ore. 


Swansea Tramways.—The Swansea Corporation and the 
Swansea Tramways Company have at length settled their 
differences, and there is now almost acertainty of a scheme 
for an extension of the tramways being carried out in its 
ntirety. The company, it is said, intends to make three 


additional sections, which are included in the Bill. Imme- 


| diately after the passing of an Extension Act they purpose 


connecting their Morrison and Cwmbwrle sections with 
the Mumbles section by a line from High-street through 
Alexandra-road, Grove-place, Delabeche-street, and Cradoc- 
street into Northampton-place. The company proposes to 
construct next a line through Union-street, Greenfield- 
street, and Rutland-street, to the bottom of Wind-street, 
which will practically give a connexion between the resi- 


| dential suburbs in the western part of the town and the 


a debt of about | 





docks. ‘The time allowed for the completion of this section 
is two years. Owing to want of capital the company is not 
able, to! widen Greenfield-street and pull down part of the 
Rutland Arms; works which the corporation insisted upon 
as absolutely necessary. Now, however, the council do not 
insist upon the widening of Greenfield-strect, and instead 
of partly demolishing the Rutland Arms, they will remove 
the premises in Chureh-street on the opposite corner, 
whichthey have acquired under the Artisans’ Dwelling 
Act, andthe company will pay them a yearly rent for the 
property thus dealt with. ‘The Walter’s-road line is also 
provided for, but the company asks for two years anda 
half in which to construct it. 

Machen Waterloo Tin Works.—It iz stated that the 
Waterloo Tin Works at Machen will be restarted shortly, 
and that a furnace for steelmaking will ke erected at te 
works, which are being put ia order. 





The Forest of Dean.—From returns relating to the out- 
put of coal and iron ore in the Forest of Dean in 1881, it 
appears that the former amounted to 814,837 tons, and the 
latter to 89,884 tons. In both cases the percentages of 
increase are exceptionally large. 


The Telephone at Cardiff and Newport.—We learn that 
the Post Office department has found it necessary to erect 
a second double wire trunk circuit between Cardiff and 
Newport, to provide for the additional renters who have 
joined the exchanges in the respective towns. This second 
telephone line was fully don W day, and 
it will, doubtless, be found to be of great service to those 
who have business relations in the two ports. 


Severn and Wye and Severn Bridge Railway.—The 
engineer’s report states: ‘‘I am pleased to report that 
the Severn bridge and all important structures are in good 
order. The works of the canal and docks have been effi- 
ciently maintained, and the dredger has been partially 
rebuilt and repaired. The maintenance of way and works 
has been somewhat increased owing to heavy traffic and 
extensive repairs to the coal tips. Further portions of the 
main line have been relaid with steel rails. The cost of 
locomotive power per train mile has been slightly less than 
previous half-years. Additional sidings have been laid 
down at the docks and loop line. An increase has taken 
place during the past half-year in minerals, general 
merchandise, and in passengers.” 


Gloucester Wagon Company (Limited).—A meeting of 
the directors of this company was held on Tuesday, when 
it was agreed to recommend a dividend for the past half- 
year at the rate of 6 per cent. per annam. 


Milford Docks Company.—At a special meeting of the 
proprietors of this company, held at the offices of the com- 
pany, 122, Cannon-street, London, on Wednesday, Mr. J. 
R. Armitage in the chair, a Bill now before Parliament 
asking for authority to create additional capital and to 
extend the time for the completion of the works, was 
unanimously approved,-and a resolution was also passed 
authorising the creation and issue, as soon as Parlia- 
mentary power is obtained, of further capital. 


a 











Laxes Bay.—A South Australian parliamentary return 
laid on the table of the House of Assembly, shows that 68 
ocean-going steamers called at Largs Bay from October, 
1880, to September 30, 1881, their total registered tonnage 
being 2,160,012. These vessels brought 9592 tons of cargo, 
and 5046 tons were shipped by them. The total number of 
passengers conveyed inwards and outwards was 2232. 





Souip PerroLeum.—Itis stated that Herr Dittmar has 
practically solved the problem of rendering petroleum solid, 
a problem considerably studied by chemists of late, in view 
of the large question of transport. A company has been 
formed in Russia to work the patent when completed. The 
mode of treatment is not yet disclosed, and chemists to 
whom small samples of the solid petroleam have been sent 
have not been able to make out the nature of the foreign 
substances which are added in a proportion of two, or at most 
three per cent., to solidify the petroleum. In this connexion 
we may note the fact that a whole cargo of petroleum was 
lately shipped in New York in paper casks. These casks 
are made by a company which has three works for the 
purpose, at Hartford, at Cleveland, and at Toledo. Some 
3000 are delivered daily ; they are painted blue, and have 
iron boops, and cost 1.35 dols. a piece, a price which could 
be reduced in case of large production. The advantages 
of these compressed paper barrels consist chiefly in the 
absence of joints, and less loss on that account through 
leakage, also great elasticity and less liability to fracture 
than where wood is used. It is said that the Standard Oil 
Company intends to substitute the manufacture of paper 
barrels for that of wooden ones, of which they at present 
export in large quantity. 





METEOROLOGICAL Socrery.—The usual monthly meet- 
ing of this Society was held on Wednesday the 15th instant, 
at the Institution of Civil Engineers, 25, Great George- 
street, Mr. J. K. Laughton, M.A., F.R.A.S., President, in 
the chair. The following gentlemen were balloted for and 
duly elected fellows of the Society : W. Aronsberg, J.P., 
W. G. Birchby, J. Rand Capron, F.R.A.S., P. Crowley, 
F.Z.3., W. W. Culcheth, M. Inst. C.E., D. Cunningham, 
M. Inst. C.E., F.S.8., S. Cushing, W. N. Greenwood, E. 
Kitto, J. Mansergh, M. Inst. C.E., G. Oliver, M.D., 
H.S.H. Shaw, Assoc. M. Iast. C.E., G. W- Stevenson, M. 
Inst. C.E., F.G.S., and W. H. Tyndall. The papers read 
were: (1) ‘‘ Notes of Experiments on the Distribution of 
Pressure upon Flat Surfaces perpendicularly exposed to 
the Wind.”” By C.E. Burton, B.A., F.R.A.8., and R. H. 
Curtis, F.M.S. Inthe present state of aéro-dynamies it 
seeins to be impossible to make an a priori investigation 
of the distribution of pressure on a surface exposed to the 
impact of the fluid in motion without introducing such 
limitations as render the solutions arrived at widely diver- 
gent from the results obtained by the experiments hitherto 
made. The authors therefore proposea to themselves to 
attack the problem from the experimental side only, by a 
method which, as far as they know, has not been applied 
in the case of air, viz., the application of Pitot’s tube, 
suitably modified in form to the simultaneous measurement 
of the pressures at the centre and at any en-centrically 
situated point of a pressure plate of known dimensions. 
The results of the preliminary experiments are given in 
the present paper. (2)‘‘The Principle of New Zealand 
Weather Forecasts.” By Commander R. A. Edwin, R.N., 
F.M.S. (3) ‘‘ The High]Atmospheric Pressure of the Middle 
of January, 1882.’’ By H. Sowerby Wallis, F.M.S. The 
electrical thermometer lent by Messrs. Siemens Brothers 
for observing the temperature of the air at the summit of 
| Boston Church ‘lower was also exhibited. 
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NOTICE OF MEETING. 

Tue [INSTITUTION OF CIVIL ENGINEERS.—luesday. February 28th 
at 8 p.m, Paper to be read and discussed; “ Steel for Structures,” 
by Ewing Matheson, M. Inst. C.E. 
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ELECTRICAL PROGRESS AT THE 
CRYSTAL PALACE. 

Tue exhibition of electrical appliances at the 
Crystal Palace is now assuming fair proportions, 
and is beginning to repaya visit. Although not 
quite complete yet, it isnearly so, and the majority 
of the electric lights are in their places. The 


absence of M. Gravier’s lamps still constitutes a 
yap in the series of arc lights illuminating the nave ; 
and Mr. Swan’s incandescent globes are not yet 
fully installed, but there are Lane-Fox lamps now 


in the Alhambra Courts, and the British Electric 
Light Company have now suspended several elegant 
but rather feeble lamps in the Egyptian corridors. 
We refer more particularly to the incandescenve 
system, because it is that in which the public 
interest chiefly centres, on account of its adapta- 
bility for domestic lighting. Taken as a whole the 
exhibition of incandescence lamps at the Crystal 
Palace is eminently calculated to display, to the 
best advantage, the merits of this new illuminant 
for lighting homes, not only in point of health and 
convenience but in point of decoration. The single 
bulbs hung by slender cords from the pointed 
roofs of the Alhambra, and enclosed in small racks 
of crystal drops, illustrate how well adapted the 
incandescent system is for hot countries, and the 
rich colours of Oriental architecture ; the globes 
burning under the water of the pond, and among 
the fern fronds of the tropical department, show 
how it may be turned to the illumination of 
aquaria, fountains, or foliage; and the bulbs of 
coloured glass employed by Edison demonstrate how 
the tint of the light may be modified to harmonise 
with the furnishing of a room, the eyesight of an 
invalid, or the requirements of some chemical 
process, 

The exhibit of Mr. Edison is complete now with 
the exception of the stalls and avenues leading to 
the high-level railway station; and the verdict on 
it is one of unqualified admiration. Never before 
has the electric incandescence light been seen to such 
advantage, thanks in great part to the floral designs 
of Messrs. Verity and Sons, of King-street, Covent 
Garden, who supply the fittings. The incandes- 
cence lamp Jends itself to the fancy of the brass 
worker in a way that gas, oil, or candles cannot do; 
chiefly because there is no open flame requiring to 
burn in a particular position, giving off fumes 
which would smoke or tarnish gilding, and requir- 
ing more or less bulky supply pipes and holders. 
The electric bulb will glow in any position, it is 
fed by a slender wire, and does not tarnish the 
finest gilding. Messrs. Verity and Sons have 
utilised these privileges to the utmost, and the 
chief result is a magnificent chandelier, which 
is suspended from the ceiling of the entertain- 
ment court and comprises ninety-nine lamps. 
Some idea of its size may be gathered from the 
fact that it weighs nearly half a ton. In design 
it represents a large conical bouquet of flowers 
standing in a gilded basket. The stalks of the 
flowers are of hammered brass gilded, and each 
flower, in shape like a hare-bell or tulip, is of 
coloured glass of various shades, red, blue, and 
green. In the centre of each flower-bell is stuck 
an incandescent globe, and the effect of the rich 
gilding is to give a mellow splendour to the light. 
The lights can be lit up in zones or all together, 
according to the degree of illumination required. 

There are other very elegant chandeliers in the 
entertainment court and in the concert-room, and 
also a fine collection of brackets; hall lanterns, 
drawing-room shade lamps, billiard lamps, and 
single or clustered bulbs either naked or under opal 
shades. The latter are intended to take the place 
of ordinary single gas-jets on stands and brackets ; 
and one is shown which can be regulated in 
intensity by turning a switch and introducing 
carbon-resistance bars in circuit, Another applica- 
tion of the Edison lamp is its use in conjunction 
with mirror sconces for decorating rooms. The 
lamps are generally supported in front of the 
mirror ; but in the case of one mirror the bulb is 
put inside the frame behind the silvered glass, and 
shines out through side panes of semi-transparent 
glass on the face of the observer. 

Besides these illustrations of his lighting system, 
the entertainment court is filled with small tables 
containing specimens of Mr. Edison’s various tele- 
graphic inventions, similar to those displayed at 
Paris. No attempt, however, is made to show these 
instruments in operation, and, therefore, they are 
of little interest to the general public. 

The display of are lights at the Crystal Palace is 
very fine ; Messrs. Siemens exhibiting a very hand- 
some chandelier of pendent globes, and Mr. 
Crompton, the Brush Electric Light Company, the 
British Electric Company (the Brockie lamp), 
Messrs. Strode and Co. (the Mackenzie lamp), and 
others, show some splendid lights. It would, 
however, be an improvement if a more concerted 
action existed amongst these exhibitors, so that a 
combined effect could be obtained. As it is they 
do not all light up at the same time, and thus some 





sections of the naye are dark while others are 








illuminated. When all the systems are in opera- 
tion the rule should be that all should light up 
simultaneously, and be simultaneously extin- 
guished. 

There is, however, a general want of method in 
the whole Crystal Palace Exhibition, and there are 
other symptoms of neglect. For example, the 
western gallery is filled with stalls containing 
many interesting objects ; in fact, a great part of 
the exhibition is located there. Yet the western 
gallery is not properly lighted in the evening, and 
as a consequence remains unvisited. Many people 
do not even know that there are any stalls there at 
all. What, it may be asked, is the use of inviting 
manufacturers and others to go to considerable 
expense to exhibit their apparatus there and not 
even supply sufficient light to see them by? It is 
obviously unfair to exhibitors to keep the western 
gallery and the eastern unlighted at night, anda 
very different course to that pursued by the manage- 
ment of the Electric Exhibition at Paris. 

The Post Office collection is now complete, but we 
miss the operators who were to show the apparatus 
in action. The War Office exhibit, too, is installed, 
but it is very far from justifying the assertion of 
Professor Abel that we, as a nation, are even on a 
par with, far less ahead of, other nations in the arts 
of militant electricity. The most interesting objects 
are a set of Mance heliographs, a variety of sub- 
marine mines and torpedoes with their discharging 
apparatus, and a horse equipment for laying a 
field telegraph in mountainous regions. 

As might have been expected, the display of 
apparatus illustrative of submarine telegraphy is 
very fair, owing to the important part played by 
England in this domain. Two of Sir William 
Thomson’s syphon recorders (see ENGINEERING, 
page 28 ante) are here shown in action, working on 
the duplex system through a Varley artificial cable 
belonging to the School of Telegraphy. There is 
also in connexion with that school a very pretty 
experiment showing the retardation of a signal 
through a long submarine cable, by means of ten 
mirror galvanometers connected in circuit so as to 
show the progress of the signal through the line. 
The specimens of deep-sea bottom and other 
trophies, such as coral, shells, and sponges, brought 
up by the lead and submerged cables in repairing 
operations, are also very curious and instructive. 
Submarine telegraphy has done incalculable benefit 
to navigation in supplying accurate soundings to 
to our charts; and the naturalist will also find a 
good deal to interest him in the samples of the 
Eastern Telegraph Company and the Eastern 
Extension Telegraph Company. One specimen of 
cable picked up by the latter company in the East 
Indian seas is literally encrusted with corals so as 
to be quite invisible ; and it is sometimes necessary 
to abandon cable submerged for a very short time 
because the coral insects have inseparably cemented 
it to the bottom. The teredo is also very common 
in these waters, and several specimens of this cable 
pest are shown. The length of these animals 
(from two to three inches) is surprising to those who 
have only seen the small Atlantic teredo ; and one 
san readily understand how the Eastern Extension 
Company have recently found it necessary to cover 
the gutta percha core with a thin brass tape laid on 
without interlapping under the sheathing in order 
to stop their ravages. We may take this oppor- 
tunity of referring to the very successful inaugura- 
tion of the series of lectures which is to form a 
conspicuous attraction at the Crystal Palace during 
the next few months. On Wednesday evening 
Professor Sylvanus P. Thompson addressed a very 
numerous audience on the subject of the electric 
light. Professor Thompson is a very able and 
experienced lecturer, and it was therefore only 
natural that his lecture should have been in ail 
respects successful. He will give three other 
lectures, on Wednesday next and the two succced- 
ing Wednesdays. When this course has been com- 
pleted, it is the intention that a lecture on cach 
system of electric light exhibited, shall be given. 








WATER SUPPLY AND MUNICIPAL 
GOVERNMENT. 

‘‘ SHUFFLING” is scarcely too strong a term to be 
used in reference to the manner in which the 
Government has dealt with the question of the 
water supply of London. Mr. Ritchie recently 
asked the Home Secretary whether he proposed to 
introduce a Bill, during the present session, dealing 
with the metropolitan water supply. In reply, Sir 
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W. Harcourt said that the Committee of 1880 on 
the Water Supply came to the unanimous resolution 
that the question with respect to the cost and 
quality of the supply was a matter which could only 
be dealt with by a body representing the ratepayers, 
and that it was not a question which could be dealt 
with by the Government, It was the expectation 
and the hope of the Government, if the House 
approved of a measure which they intended to 
submit to it, in reference to the extension of the 
municipal government of London, that such a body 
would be created as would be able to deal with this 
and every other question which interested the 
inhabitants of London. 

Mr. Ritchie, however, was not so easily disposed 
of by this suaviter in modo method of burking an 
inconvenient but very important subject, and boldly 
asked whether it was a fact, that, in the early part 
of last session, the Home Secretary had stated that 
the Government hoped to introduce a Bill on the 
subject. In reply, Sir W. Harcourt said that the 
Government desired last year to introduce a Bill to 
create a water authority, as represented by the 
Committee of 1880, but it was quite obvious that if 
the Government intended to create a municipal 
body for the government of London it would be 
idle to create a separate water authority, as the 
greater necessity included the less. Mr. Ritchie, 
in reply, stated that he would, on an early day call 
attention to the neglect by the Government of the 
interests of the inhabitants of London by failing to 
deal with this subject. 

Such is the position in which the water supply 
of London now rests, and is likely to rest perhaps 
for years, if any step in improving it is left to the 
success of Mr. Gladstone in passing his proposed 
measure, which we have no doubt will receive the 
most vigorous opposition in both Houses of Parli- 
ment. However, if passed, the powers of the new 
municipal government will require a long time to be 
regulated and set in action; its members, after 
election, will be long before they actually set to 
real work, and subjects of much more instant 
importance will occupy their attention before the 
question of London water supply will be even 
thought of, let alone settled. 

In anticipation of ‘“‘something being done,” we 
gave at page 36 ante, a careful analysis of the 
financial condition of the London water companies, 
derived from the last accounts published by order of 
the House of Commons, from which our readers will 
be able to draw all necessary information in respect 
to the actual value of the property, and its probable 
value in the event of purchase or other arrangement. 
At a recent meeting of delegates from vestries and 
district boards of the metropolis, it was pointed out 
that while in 1878 loans, which could be paid off at 
a short notice, amounted to about 1,200,000/., in 
1880 this amount had been reduced to 52,500/., the 
evident object being to create a claim for compensa- 
tion for fixed debenture stock, which had increased 
from 1,969,643/. in 1878, to 2,522,281/. im 1880. On 
this subject we have made remarks at page 36 ante. 
The net receipts from the water rents had increased 
from 1,298,677/. in 1878, to 1,442,419/. in 1880. The 
receipts and the dividends had both largely increased 
in the two years. In fact, in every respect, the 
longer any settlement is delayed with the water 
companies, the greater will be the increase in their 
demand for compensation. About 25,000 new 
houses are annually erected in the metropolis, and it 
has been calculated that every year’s delay in dealing 
with the companies adds a capital sum of 1,250,000/. 
to the value of their share property. 

With the question of the municipal government 
of the metropolis we have nothing to do, but we 
may here incidentally mention that the proposal of 
the Government has disturbed the equanimity of at 
least one authority. On the 7th inst., the Metro- 
politan Board issued a letter to all the vestries and 
district boards of the metropolis, calling attention to 
the proposed new legislation. It appears that the 
object of the Board is to lay before Parliament such 
information as will enable it to judge of the 
efficiency with which the various local authorities 
constituted under the Act of 1855 have exercised 
the powers entrusted to them. It is evident that 
the Board wishes to make the most of the improve- 
ments they have effected, so that they may appear 
good and faithful servants. Why do not the gas 
and water companies of London follow so good an 
example, and show how much they have improved 
the article they have supplied by ‘due care and 
management,” by erecting new purifying apparatus, 
enlarging filtering beds, lowering the prices to their 


customers? of course, not adding that, at the same 
time they have increased their dividends, and 
enriched their shareholders. 


THE DANIELL CELL. 

Ir is well known that the electromotive force of 
a Daniell cell falls after it has been in action for a 
time, and the fall is usually said to be due to 
“ polarisation.” The causes of the fall have been 
studied by Dr. C. R. Alder Wright, F.R.S., who 
recently read a paper to the Physical Society on 
the results of his investigations. The experimental 
cell he employed contained two pairs of plates, one 
pair exposing double the area of the other, and the 
back of the plates being covered with gutta-percha, 
so that only the exposed surfaces were in action. 
The cell was of the gravity pattern, the two zinc 
plates being immersed in strong sulphate of zinc 
solution, and the two copper ones in a weak solu- 
tion of sulphate of copper, which floated on the 
zinc solution. The zine plates were both in the 
same horizontal plane, as were the copper plates, so 
that whether the large or the small plates were used 
the same compound column of fluid was between 
them, and hence the internal resistance B was the 
same. Withthisapparatus Dr. Wright first found the 
total fall for increasing current densities; and his 
results showed that there was no appreciable fall 
when the current density did not exceed 8 micro- 
amperes per square centimetre of plate surface 
(corresponding to a cell exposing 500 square centi- 
metres of surface to a current of .0U4 ampéres). 
With four to six times this density a diminution 
of the electromotive force of from 0.5 to 1 per 
cent. was brought about; and with currents 
exceeding in density 3000 micro-ampéres per square 
centimetre (1.5 ampére witha cell of 500 square 
centimetres), the diminutions exceeded 10 per cent. 
It was further found that little difference was 
produced by using pure, commercial, or amalgamated 
zinc, or zinc coated with a film copper 
respectively. Amalgamated copper plates gave 
more rapid rates of fall than electro-coated ones ; 


or 


and with dilute sulphuric acid surrounding 
the zinc the rate of fall was somewhat less 
rapid than with zine sulphate solution. Dr. 
Wright also made a long series of observations 


to find out the maximum electromotive force when 
various qualities of solution were employed, in 
order to see how far the fall could be accounted for 
by the migration of the ions causing a stronger 
solution of zine sulphate to accumulate round the 
zinc plate, and a weaker one of copper sulphate 
round the copper plate, than previously existed. 
This result shows that with nearly saturated zinc 
sulphate solution (specific gravity 1.4) and very 
dilute copper sulphate solution, the maximum fall 
in electromotive force is developed, it being less 
than .04 volts. Hence of the total fall in electro- 
motive force produced when moderately strong 
currents pass, only a fraction can be accounted for 
by the effects of the migration of the ions. The 
general conclusion of Dr. Wright is that of the 
total fall in electromotive force of a Daniell cell 
on generating a moderately large current, usually 
referred to under the inappropriate name of “ pola- 
risation” only a small portion can be accounted 
for by the effect of migration of ions in causing 
differences of specific gravity between the fluids sur- 
rounding the plates. Of the remainder the majority 
is due to actions having their seat at the surface of 
the copper plate, and the rest to actions having 
their seat at the surface of the zinc plate. Asa 
practical result it appears that the electromotive 
force of a Daniell cell with zine and copper sul- 
phate solutions of equal specific gravity, pure zinc 
amalgamated plates, and either freshly deposited 
electro-copper, or amalgamated copper plates, is a 
tolerably readily reproduced standard, and it has 
this merit over the Clark standard element that a 
number of such cells will agree more closely among 
themselves than other forms of Daniell cell or than 
the Clark elements will do. The limits of variation 
umong such Daniell elements being as +0.25, 
whereas among Clark’s cells it is +0.8, or there- 
abouts. On the other hand a standard Daniell 
falls in value in a few hours, or a day or two 
at most, whilst a Clark cell can be so constructed 
as to remain absolutely permanent in its indi- 
cations (at a constant temperature) for months, 
and even one or more years. In the discus- 
sion which followed the reading of Dr. Wright’s 





paper, Professor Clifton, of Oxford, the new Presi- 





dent of the Society, stated that he had not found 
the Clark cell to justify his expectations ; but that 
might be due to some fault in the particular cel] 
he used, Its value had run down after being a few 
months in his possession. This remark led Dr. 
Wright to explain that the ebonite tops supplied 
with the cell sometimes deteriorated under the 
influence of sunlight and became conductive. The 
cell ought, therefore, to be kept in the dark, or the 
ebonite should be discarded. These cells could be 
set up by taking a piece of glass combustion tube 
(which was free from lead) and bending it into a 
U shape, one limb being very small, and the other 
thick. Pure mercury is placed in the bottom, and 
the mercurous paste poured in till the thicker limb 
is nearly filled, then a square of pure zinc is put on 
the top ; the whole being sealed in melted paraffin. 
A platinum wire mercurialised by dipping it in 
sodium amalgam serves for the mercury electrode, 
and a copper wire soldered to the zine plate for the 
zinc electrode. Care has to be taken to expel air 
from the cell, and to keep the paste from shrinking. 


NOTES. 
Luminous Paint IN THE SPECTRUM. 

SoME recent experiments of Captain Abney, 
R.E., with sheets of Balmain’s luminous paint are 
calculated to throw light on the phenomenon of 
phosphorescence in calcium sulphide and bodies of 
that phosphorescent order. Balmain’s paint, which 
contains calcium sulphide, gives out a violet light 
when excited by daylight, and Captain Abney finds 
that when an excited surface of paint is exposed to 
the blue rays of the spectrum the violet light given 
off by it is enhanced, whereas the other rays of the 
spectrum from green to red extinguish the violet 
light and cause a well-defined dark space, which is, 
as it were, a shadow of the red end of the spectrum 
on the paint. Rays of an electric lamp sent 
through red glass also extinguish the violet light. 
Curiously enough, however, there appears to be a 
series of octaves between G and H in the spectrum 
which do not possess active power and refuse to 
quench the rays from the excited paint. The 
wave-length of the rays exciting phosphorescence 
has been measured by Captain Abney and found to 
be 4300. 

Tue Transport oF Power py Evectriciry. 

The experiments made hitherto on the trans- 
mission of power by means of electricity have 
always been over short distances. In the plough- 
ing trials at Noiziel the distance did not exceed 
two miles; and the two stations were connected 
by cables of very low resistance. Never more than 
six to eight horse power of work has been trans- 
ported over distances upwards of three miles, M. 
Marcel Deprez has however quite recently made 
some interesting experiments which point to greater 
achievements in the near future. With Gramme 
machines of the small type, weighing about 220 lb., 
modified in accordance with the principles which 
he has already indicated, he obtained a useful work 
of about 260 foot-pounds (37 kilogrammetres) ; 
the resistance interposed between the motor and 
the receiver being 786 ohms, representing a dis- 
tance of about fifty miles of ordinary telegraph 
wire. This was effected without any sparking 
at the brushes, and in keeping the machine quite 
cool ; while there were no special precautions taken 
to insulate the conductors. The yield or rendering 
of work was 25 per cent., but M. Deprez hopes 
to increase this efficiency in subsequent experi- 
ments. 

ELECTRICITY AND WIRE CovERING. 

In the Italian Section of the recent Paris Elec- 
trical Exhibition there was exhibited an interesting 
apparatus not entered in the catalogue. It was the 
invention of Signor G. Serrvalle, and was designed 
to tell when a thread broke in a wire-covering 
machine while in action. The breakage of a silk 
or cotton thread in covering copper wires for 
electrical purposes is, of course, a thing to be 
guarded against, since it spoils the insulation of the 
length of wire subsequently covered, minus that 
particular lay of insulator. Signor Serrvalle, 
therefore, applies the electric current in such a way 
that an alarm bell is sounded whenever a thread 
breaks. His device consists in mounting the 
bobbins of thread on an ebonite disc, which in 
revolving lays the thread on the wire. This disc 
is penetrated by a series of brass rods or needles, 
there being as many needles as there are bobbins. 
Each thread passes through the eye of one of these 
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necdles on its way to the wire, and the tension of 
the thread pulls on the needle eye. The necdles 
are prevented from being drawn out of the disc, 
however, by spiral springs on their other ends 
behind the disc. Opposite these ends is fixed an 
insulated metal disc, connected to one pole of a 
battery, while the other pole is connected to all the 
needles. Now when the thread is running freely 
the tug of it upon the eye of a needle prevents the 
point of that needle touching the metal disc 
behind ; but when that thread breaks te spring 
throws the needle back into contact with the metal 
disc behind, and the circuit being completed the 
current rings an electric bell. This contrivance is 
similar to those in use for telling the rupture of a 
thread in reeling yarns, and it is worthy the 
attention of electric wire manufacturers, 
New Mernop or PuriryinG Correnr. 

Successful experiments described in the December 
numbe r of the Compt sR ndus, have r cently been 
made by M. J. Garnier, at the works of Messrs. 
Laveissiere ct Fils, Déville, near Rouen, with the 
purpose of removing arsenic and antimony in 
the commercial copper. From a theoretical stand- 
point the method now generally employed might 
be more satisfactory. The refining hearth is 
covered with silica, supposed to absorb the 
arsenic and antimony which are oxidised during 
the process, and to make them go into the slag. 
In reality this combination is formed very imper- 
fectly, and an amount of ,,;, of arsenic 
considered sufficient to impair the quality of the 


18 


copper. M. Garnier’s process in some respects 
resembles the Thomas-Gilchrist process. He em- 
ploys a sole of chalk and tar, over which, for 


each separate operation, he places a false sole of 
and manganese peroxide. With the 
melting of the copper, a generation of car- 
bonic acid and oxygen begins from the upper 
sole. which oxidises the charge. As soon as the 
metal is sufficiently liquid, the lime and manganese 
protoxide rise and dissolve the arsenic acid. By 
this one operation the amount of arsenic, according 
to M. Garnier, is reduced to one-fifth. Subsequent 
fusions with basic fluxes are said almost completely 
to eliminate the arsenic. An analysis of a cement 
copper of Rio Tinto is added. Of .8 per cent. of 
arsenic only .023 could be determined at the end of 
the third operation, the amount of iron contained 
being at the same time all but removed. No men- 


limestone 


tion is made in this analysis of antimony. As 
special advantages of this system M. Garnier 
claims that the roasting of the black copper 


becomes unnecessary, and that the loss of copper, 
arising from parts, of the copper combining with 
the silica of the slag are avoided. 


ATLANTIC TELEGRAPHY. 

Low as is the rate for Transatlantic telegraphy 
it is evident that it is developing business, but not 
yet rapidly enough to make up for the reduction in 
the price of messages. In the last six months the 
receipts of the three associated companies, the 
Anglo-American, the Direct United States, and 
the Paris and New York Company, have been able 
to transmit so large a volume of words that the 
receipts of the three, during the period at which 
the charge wasone shilling per word, have averaged 
1674/. per day. In 1877a tariff of the same amount 
realised 01/. per day, so that in four years there 
has been an increase of about 92 per cent. This 
remarkable increase in the volume of the work 
done under the Atlantic,is yet more startling when 
it is borne in mind that there have been in the four 
years covered by the contrast very remarkable 
fluctuations in the rates charged—they have been 
as low as sixpence per word and as high as three 
shillings ; that if with these variations there 
has been a growth in the work done, it is to be 
believed that if the rate had been at low rates all 
the time there would have been a very marked 
further increase. The carrying power and number 
of the cables in operation has been increased, and 
thus there has been an ability to do that large 
volume of work. Indeed, it may be said that the 
capacity of work of the cables is scarcely known as 
yet, whilst it is well known that the number is 
about to be increased by the two cables that have 
been made for Mr. Jay Gould. It may be that fora 
time when these latter two cables are opened there 
will be increased competition, but if the experience 
to which we have referred continue, it must be 
anticipated that work will be found for the whole 


S50 


of the cables. And their “life’—though longer | 


than it was—is still short, and though two out of 


the associated companies have large reserve funds— 
the Anglo-American one of 345,069/. and the Direct 
United States one of 250,000/.—yet there is, so far 
a3 is known, no intention to add to the present 
number of cables, so that for some time to come 
with a low tariff increasing the number of messages, 
it may be believed that the cables that are now laid 
will be worked with increasing fulness, and that 
the cable owners will derive increased dividends. 

Nove. Meruop or CueckinG LEAKAGE IN A 

GRravinG Dock. 

The following brief description of some experi- 
mental work recently made on the old graving 
dock in the west harbour at Greenock may be of 
interest to many of our readers, as embodying 
some feature of novelty in a practical attempt to 
overcome leakage. For some years past, in conse- 
quence of the very leaky condition of the entrance 
works of this dock, a question has been pending 
with the Greenock Harbour Trustees, as to whether 
or not those works should be reconstructed at an 
outlay, probably, of 40001, or to remove the dock 
altogether. Constructed, it is believed, from the 
designs of James Watt about the year 1785, this 
graving dock is one of small dimensions, namely, 
223 ft. in length by 50 ft. in breadth, and having 
an entrance of 34 ft. in width, with about 10 ft. 
of water on the sill at high water spring tides. Be- 
fore determining that the trustees should be recom- 
mended to adopt either of the two courses already 
mentioned, their professional adviser, Mr. W. R. 
Kinipple, M. Inst. C.E., resolved to try what could 
be done by putting down 3 in. boreholes at 
from 1 ft. to 2 ft. apart, through the masonry 
behind the heelposts, down into the sand for 
several feet below the foundations. He also had 
similar boreholes put down through the outer and 
inner aprons close to, and at a few feet from, the 
pointing sill. All the holes were sunk well down 
into the foundations, so that when a thick grout 
of “neat” Portland cement was poured down the 
holes, it would permeate through the various 
fissures and open joints and virtually join the bore- 
holes together, and thereby form, in fact, a water- 
tight sheeting of “ neat” Portland cement. Stand- 
pipes were set up in the various holes about the 
aprons, and the grout was run into them only 
when the dock gates were open, or when the water 
was at the same level inside and outside the dock, 
which prevented any disturbance of the cement 
grout by runs of water until it was “set.” The 
thick grout carried down the level of the water in 
the stand-pipes to 6ft. below the level of the water 
outside of them. These experiments were carried on 
during the month of January with some four or 
five men, and about five tons of cement were used 
in grouting up the holes. The result of the opera- 
tions is that, while formerly it required an 18 in. 
pump to keep the leaks down, the dock can now 
stand for forty hours without the necessity for more 
than one hour’s pumping during the same period. 
The leakage which nows exists is almost entirely 
due to the defective meeting-faces of the gates and 
sill. 

REORGANISATION OF THE ITALIAN CIVIL 
ENGINEERING SERVICE. 

Signor Baccarini’s Bill for this purpose has passed 
the Chamber of Deputies by a large majority. 
The Italian civil engineers form a Government 
department, and have the charge of the public 
roads, the railways, drainage works, public build- 
ings, &c. In every provincial capital there is a 
central office, on which local offices are dependent ; 
and all are divided into inspection districts, to each 
of which an inspector is annually assigned. The 
supreme authority is vested in the Superior Council 
of Public Works, consisting of all the inspectors 
in active service, assisted by three especially dis- 
tinguished engineers or architects. All projected 
public works have to be approved by this council 
before being sent on for the authorisation of the 
Council of State. It is divided into three sections: 
roads and buildings; hydraulic, earth, and coast 
works; and railways. The members of each sec- 
tion consider only their own class of subjects, and 
can call in the assistance of engincers of the first 
class, who would for the occasion have a vote. 
The President of the Council is appointed for two 
years, and can be reappointed ; but the Minister of 
Public Works presides when present. The service 
consists of 30 inspectors (first and second class), 
100 chief engineers (first and second class), 
420 ordinary engineers (first, second, and third 
class), and 8) pupil engineers. A lower division 














is formed by 900 assistants (first, second, and third 
class), and 200 pupil assistants. There are also 
250 clerks. Appointments are only made to the 
lowest class of each category, the rise from class to 
class being for four-fifths in order of seniority, and 
one-fifth in order of merit. But promotions to the 
rank of chief engineer or inspector are made only 
for merit. Eminent private engineers or architects 
may be admitted to the rank of chief engineers, 
in recognition of some remarkable work or dis- 
tinguished merit. Youths who have obtained their 
diplomas in the colleges prescribed are eligible as 
pupil engineers. Half the appointments are given 
by open competitive examination, and half are 
divided among the affiliated schools, in proportion 
to their successes in the preceding year. ‘The 
appointments to the lower grades are made solely 
by competitive examination, under certain condi- 
tions. Salaries are increased by one-tenth after 
every six years’ service in the same class, until 
they become equal to those of the class above. 
This rule only applies to officers whose pay does 
not exceed 8000 lire (320/.) per annum. A fixed 
sum is allowed for travelling and office expenses, 
according to rank ; and there are allowances for the 
expenses of temporary absence from home on 
Government business, and for compelled residence 
in exceptionally lonely or unhealthy situations. 


HULL AND BarnsLey Raitway. 

The progress made in the construction of this 
line during the past half-year has been great. 
The contractors have obtained possession of all the 
land which they at present require, and have 
erected 140,000 lineal yards of fencing. They have 
excavated the total quantity of 1,300,000 cubic 
yards of earthwork. Headings have been driven 
through all the tunnels, and the excavation and 
brickwork for completing them to their full 
dimensions are now rapidly proceeding. The 
ordinary bridges crossing roads, and the culverts 
through the embankments, and accommodation 
works, are either completed or well advanced, 
especially in the neighbourhood of Hull, where thirty 
bridges have been finished or are being erected. 
The important bridges intended to cross the Ouse 
and the Hull, and the Knottingley and Goole 
Canal, have been commenced. The number of 
men employed on the railway is now greater than 
ever, and reaches a total of 3800. In order to 
expedite the works, and to bring about their 
present rapid rate of execution, the contractors 
have made elaborate arrangements, and have pro- 
vided a very large quantity of plant, as an indica- 
tion of which it may be stated that 30 miles of the 
main line are traversed by temporary railways laid 
with steel rails, and for some part of the distance 
witha double line. Everywhere, except in some flat 
country near the River Ouse, where there is less 
to be done, a commencement has been made at 
every available point. In many places the embank- 
ments and cuttings are complete, especially at the 
Barnsley end of the line, and in the neighbourhood 
of Hull, which are the districts in which the bulk 
of the work is to be found. The whole of the 
company’s dock property having been enclosed 
within a substantial permanent fence, and a tempo- 
rary protection bank having been constructed for 
the partial exclusion of the tide, the excavation for 
the north wall and graving docks has been vigorously 
prosecuted ; the latter being completed, and the 
masonry of both works commenced. Upwards of 
450,050 cubic yards of earthwork have up to the 
pres nt time been excavated and utilised in the 
tor:aation of the embankments for the dock quays. 
‘he river bank, together with the cofferdam for 
the lock entrance, will be completed during the 
ensuing month ; the water will then be excluded 
for three-fifths of the whole dock area and 
quay, including the site of the lock, and as a 
large portion of the stone required is already 
on the ground, the masonry of these works 
will be prosecuted with the utmost vigour night 
and day, the contractors having arranged for an 
extensive use of the electric light. The remainder 
of the river bank to the Holderness drain is in rapid 
progress, and will be completed early in the spring. 
‘The hydraulic engine-house and house for pump- 
ing engines are also in progress, and the gaol sewer 
has been diverted along the Hedon-road, for a 
length of 2000 ft. to the Holderness drain, at which 
point the sewage is pumped in the Humber, pend- 
ing arrangements for the future construction of a 
permanent outfall. About 1000 men are at present 


employed in connexion with the work, and this 
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number will be largely increased on the completion 
of the river bank. The practical trials of the 
nature of the ground in connexion with the works 
already in progress indicate generally a secure 
foundation, particularly in regard to the site of the 
lock and entrance. 


Cotour CHANGES IN THE MEDITERRANEAN AND 
OTHER WATERS. 

It may be remembered that the scientific world 
was greatly interested about a year ago by the 
remarkable results of experimental investigations 
instituted by Mr. John Aitken, F.R.S.E., of 
Darrock, Falkirk, with the view of determining 
the causes which lead to the formation of mists and 
fogs, and the condensation of watery vapour. 
That gentleman has since been working on a some- 
what cognate subject, namely, the cause of the 
constant change in the colour of the Mediterranean 
and other waters, which he dealt with in a paper 
read at a recent meeting of the Royal Society of 
Edinburgh, and in the course of which he explained 
a series of experiments which he had made to find 
out the cause of the change. He remarked that 
the colours of the waters referred to were extremely 
beautiful, and that they changed from hour to 
hour and from day to day. The most brilliant 
effects were seen in the Mediterranean after high 
winds had been blowing towards the shore, and the 
tints were so varied that no artist’s colours could 
produce them. Many theories had been pro- 
pounded in order to explain the phenomena, and 
one of them was that they were caused by the 
marvellously blue sky being reflected from the 
surface of the water. But that theory did not 
explain any of the effects, because he had frequently 
seen the Mediterranean deeply and richly coloured 
under a white or cloudy sky. Another theory, 
called by Mr. Aitken the “selected reflection 
theory,” was that the blueness was produced by 
the presence in the water of very minute particles, 
or something’in a very minute form, which reflected 
light. A third theory, called the “selected absorp- 
tion theory,” was that the blueness was produced 
by the absorption of light. The author then pro- 
ceeded to explain the experiments which he had 
made at Mentone last spring in order to determine 
which theory was the correct one. By passing the 
water through long tubes, blackened inside, and with 
a piece of paper at one end and a mirror at the 
other, he found that the Mediterranean matter trans- 
mitted a blue-green light; and by sinking vertical 
tubes under the surface of the water with reflectors 
at the lower end, and looking down at a plate, he 
found that the blue was of a colour too exquisite 
to describe in words. These results proved that 
the absorption theory was the true one, and that 
the selected reflection theory did not hold good. | 
He next sank different colours under the water to 
a given depth, and found that white changed to 





| mented upon. 


| combination, the red oxide proved useless ; 


Sutton urges that no system of applying electric 
force can be considered as perfect until some 
means is used to so store the force generated that it 
may be drawn off equally and regularly, and that 
reservoirs ought to be between the generating 
machinery and the apparatus of whatever kind, to 
prevent the apparatus from being influenced by 
accidents in the machinery. Mr. Sutton himself has 
done a good deal to bring us nearer this aim. In 
the long series of his investigations, which comprise 
many different forms of cells, he first largely used 
one, as a special feature of which he claims that the 
injurious effect of the hydrogen, generated at the 
negative electrode during charging was avoided. A 
sheet of lead in a porous pot, filled with dilute 
hydric sulphate formed the positive electrode ; the 
negative electrode, also a sheet of lead, was placed 
in a solution of acetate of lead. The positive 
electrode of this cell is peroxidised during the 
charge, whilst at the negative the hydrogen replaces 
the lead in the solution, so that metallic lead, 
deposited on the sheet, and acetic acid, result as 
products. During the discharge the peroxide is 
reduced, and the just deposited lead oxidised and 
dissolved in the acetic acid ; thus the original 
materials are reformed. Amalgamating the positive 
electrode had a very marked success. The lead is 
then more uniformly and rapidly peroxidised, and 
Mr. Sutton found this advantageous with the 
various modifications of this cell that he experi- 
He constructed, among others, cells 
with porous conglomerates of either red or peroxide 
of lead as electrodes, also cells with parallel plates 
and red or peroxide between them. In this latter 
perhaps 
because, as Mr. Sutton remarks in another part of 
his paper, red oxide of lead is a bad, whilst 
peroxide is a good conductor of electricity. The 








| During the charge the metal of this solution would 





blue, that yellow became green, and purple became 
violet. Perhaps the most satisfactory test was the 
sinking of a purple-coloured object about 2 it. | 
below the surface of the water. It became per-| 
fectly blue, the whole of the red component being 
absorbed. By means of vessels filled with blue 
solution, Mr. Aitken demonstrated how solid | 
matter in suspension was necessary to produce the | 
phenomena witnessed in the Mediterranean. The 
amount of suspended matter in the Mediterranean, 
he remarked, was something enormous. He sub-| 
sequently detailed the results of his examination of 
the waters of Lake Como and Lake Geneva, and} 
stated, in regard to the latter lake, that the white | 
bottom influenced the appearance of the water. | 
He also referred to the examination which he had | 
made of the waters on the west coast of Scotland, | 
pointing out that the appearance of green water | 
was a proof that it was due to absorption, and that | 
the solid matter determined the brilliancy of it. | 
Yellow sand particles produced green water. By | 
distilling water he had ascertained that blue was| 
the colour proper to water. Amongst the speakers | 
who took part in a discussion which followed the 
reading of the paper was Mr. J. Y. Buchanan, who 
was the chemist in the “Challenger Expedition.” 
He mentioned that the result of his own observa- 
tion supported the theory that the brilliancy of the 
colour of water was due to the effect of reflected 
particles suspended in it. 
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by Mr. Henry Sutton, of Ballarat, Victoria, 


read before this Society by its President, Mr, 


cells for which Mr. Sutton finally decided are not 
different in principle from the one that we described. 
As positive electrode he retained amalgamated 
lead ; as negative he used zinc, iron, or copper, 
placed in a solution of their respective sulphates. 


be deposited, the resulting solution, sulphuric acid, 
being such that should, on the oxidation of the 
deposited metal, combine with the oxide and again 
form the original solution. The results with these 
cells were not only more powerful but also very 
constant. Really practical and economical, how- 
ever, of these is only the copper cell. Zinc was 
discarded, as the plate would have to be kept 
amalgamated to prevent local action ; and iron was 
set aside as it oxidised when not in use. The 
copper cell is free from such faults, and the change 
of colour that here takes place during the charge 
makes it so exceedingly easy to tell when the cell is 
charged, that Mr. Sutton speaks of this change 


of colour as a veritable charging gauge. We 
know that the charge is effected by the blue 


<= 
new method of conserving energy will have a wide 
field before it and benefit fellow-workers, he gives 
it freely without reservation and untrammelled by 
patent rights. 


FOREIGN TECHNICAL LITERATURE. 

AccorpInG to the Revista Minera (Madrid, Feb- 
ruary 8), the Spanish School of Mines has made 352 
analyses of metal ores during the past year. Of these 
595 were silver, 113 lead, 39 copper, 27 gold, 18 zine 
and 10 nickel. Only six specimens of iron ore and five 
of coal were operated upon during the same period. 





The Wiener Zeitung of February 17 reports that the 
previous day two trials were made with the Westing- 
house brake on the Western Railway. Two separate 
trains, fitted with this system, left the Western Railway 
station in Vienna with a large number of engineers 
and superior officials of various companies. After a 
journey occupying seven or eight hours the trains 
returned to Vienna. The Westinghouse was considered 
to be somewhat more complicated than the Hardy brake, 
but its greater rapidity of action and efliciency more 
than compensated for this. 

The American Iron Age (February 9) copies the fol- 
lowing from the Syracuse Herald. ‘*The Fontaine 
engine did not make a successful trip between this city 
and Buffalo with its freight train. It pulled out from 
here twenty cars loaded with iron, salt, &c. The load, 
including cars, weighed about 356 tons. This is less by 
several hundred tons than an ordinary engine is expected 
}to draw. The Fontaine did not prove equal to the task, 
and had to be pushed over all hills, and otherwise coached 
on its journey. In its present state, competent railway 
| men declare that it is not a success.” : 





La Gaceta Industriel (Madrid, February 10) reports 
the purchase by the Madrid, Saragossa, and Alicante 
Railway Company, of the Villanueva del Rio Colleries, 
formerly owned by the Guadalquivir Company. It is 
not known whether this property has been bought by 
the railway company to furnish the fuel for its own 
requirements, or if only with the object of monopolising 
the supply of coal to Seville. The latter is probably the 
case, as the coal from Belmez or Puerto-Llano would be 
more suitable for railway consumption. If, however, the 
Villanueva coal should be withdrawn from the Seville 
market, this place will again be dependent upon the 
English supply. 

Les Annales des Travaur Publics (Paris, February) has 
a description and diagrams of the viaduct over the Rio 
Daé at Santa Comba, on the Beira Alta Railway. This 
railway is intended to establish communication between 
France and Lisbon, passing of course through the north 
of Spain. The viaduct in question, although not the 
longest on the line, is specially interesting, owing to the 
great length of the spans, its height, and the form of 
construction of the iron piers. It consists of three spans, 
the centre one being 246 ft., and the other two 184 ft. Gin. 
each. The ironwork of the piers is 108 ft. 6 in. high, 
springing from stone bases 46 ft. in height; both they 
and the bridge girders are constructed on the lattice 
system. Drawings are given of all the details of the con- 














sulphate of copper being decomposed into metallic 
copper and colourless sulphuric acid and water ; | 
the charge will therefore be completed when the 
liquid has become colourless, and again the dis- 
charge will approach its end when the deep blue 
reappears. Mr. Sutton used the two metal sheets 
rolled up in a spiral, the copper sheet being a little 
shorter, and both perforated to allow a free cir- 
culation of the liquid ; rubber bands, cut every 
5in., kept the two plates separate from one an- 
other. With such a cell, 4in. deep and 4 in. in 
diameter, Mr. Sutton obtained over two hours’ | 
effective work, in heating to red heat 1 in. of 
No. 28 iron. As a practical form of this cell 
Mr. Sutton proposes to fix a series of amalga- | 
mated leads in a box in grooves, as in Cruikshank’s 
trough battery, and to fill the intervals between | 
the plates with copper sulphate. He has himself 
two boxes on this plan, each containing 25 plates, 
equivalent to 50 cells; they can be charged from | 
30 Bunsens. It is not advisable, according to Mr. 
Sutton, to suspend crystals of the blue sulphate in | 
the solution, as they would prevent the oxidation of 
the lead, it being essential that the solution becomes 
slightly acid before the peroxide will form. The 
addition of a few crystals, with the help of which 
the decomposition and thereby charging might be 
carried a little further, would perhaps not as such 
interfere with the acid character of the solution ; 
other points will also have to be studied in this 
respect probably, the right proportion between 
lead and copper for instance, as the reduction at 
the negative electrode can only proceed with a 
simultaneous oxidation at the positive one. Con- 
cluding his paper, Mr, Sutton remarks, that as this 


struction. The work was carried out by Messrs. 


| Eiffel and Co, 


The Giornale de i Lavori Pubhblicit (Rome, February 15) 
has an article on the value for Italy of the new trade 
route rid the St. Gothard. It points out that the benefits 
of this line will not be fully felt for a considerable time. 
The Italian line destined for the through tratlic—the 
Novara-Pino—is not yet completed, though it is to be 
opened within the year; and in the mean time the morv 
expensive and difficult Monte Ceneri line (which must not 
be confounded with the Mont Cenis) to Milan must be used. 
Some time must also elapse to allow of the expiry of 
existing contracts for carriage of goods before many 
merchants could experiment on the new route, and many 
will do so at first tentatively and partially. The com- 
petition with the Marseilles and Trieste routes must be 
chiefly a matter of tariffs. It is reported that the French 
railways—who have hitherto refused all mutual accommo- 
dation with the Italian lines, or immediately nullitied it 
by lowering their own chaiges—are now willing to enter 
into an agreement for maintaining the traflic vid the Mont 
Cenis, in face of the competition of the St. Gothard. 


February 15) publishes a long paper on the Mining 
Industry in Greece and Turkey, by Dr. Gurlt, of Bonn. 
In the former country, metallic minerals and coal are the 


| property of the Crown, and concessions for their working 


can only be obtained on payment of a royalty of 10 per 
cent. In Greece, they consist of lead, silver, zinc, copper, 
manganese, nickel, sulphur, and lignite. On _ stone, 
marble, asphalte, bitumen, and petroleum, a royalty of 
5 per cent. is charged, if the material is exported. 
There are about twenty companies or firms engaged in 
mining, but only a few of these are practically working 
owing to want of capital. Zinc ore is worked to the 
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largest extent, the average annual output being about 
90,000 tons. The richest mineral district is the Attic 
Peninsula; lead, iron, coal, and various kinds of marble, 
exist in the Peloponnesus, but little has been done in 
exploring, owing to the disturbed state of the country. 
In many of the islands are found iron, manganese, 
sulphur, copper, &c. The emery of Naxos is chiefly 
worked by a syndicate in Syra, which rents the pro- 
perty from the Government. The mining industry in 
Turkey is very limited, In 1880, only about 12,000 tons 
chrome ore, 8000 tons emery, 1000 tons lead, and 3000 
tons boracic lime, were exported. Notwithstanding the 
delay and expense in obtaining concessions, 172 were 
secured in 1880, chiefly for working in Asia Minor and 
the Turkish islands. 





The Army and Navy Journal (New York, February 4) 
publishes in extenso the text of the report of the four 
members of the Naval Advisory Board who formed the 
minority which dissented from the report submitted by 
the majority. Eight points are taken up in the report, 
and are as follow: 

1. The weights of the armaments respectively assigned 
to the different classes of vessels by the majority are 
considered excessive. The principle upon which these 
were estimated was that of calculating them as forming 
acertain percentage of the total displacement; but as 
the proposed vessels would carry more than twice the 
weight of coal allowed to the foreign vessels upon whose 
dimensions this estimate was based, it is clear that the 
weight of the armament should not be the same. 

2, A poop-cabin on the 13-knot single-deck cabin is 
objected to, as it would prevent the use of a stern gun, 
would retard the speed of the ship, and would endanger 
the vessel in case of her shipping a sea. 

3. The second-rate 14-knot spar-deck vessel is strongly 
opposed, as it is considered imperative that all the ves- 
sels should be first-rate of their type, thus securing the 
superiority over those of other navies which cannot be 
expected to be attained by means of the guns. 
of this type, a single-deck ship-rigged vessel is recom- 
mended. 

4. In the absence of experience with rams, it is con- 
silered that only one should be built experimentally, 
instead of five. 

5. The statement that “it is the experience of foreign 
navies up to the present time, that any type of iron-clad 
vessels introduced becomes so inferior as to be almost 
obsolete for general purposes, in a period of about ten 
years,” is objected to, the minority considering that no 
evidence which could justify it was laid before the 
Board. 

6. The employment of steel recommended in the 
original report is opposed. It is alleged that the idea 
was borrowed from England, where a sufficiently high 
class of ship iron could not be obtained, and that the 
1easons which led to its adoption in that country do not 
apply in the United States. 

7, The reasons which modify the design of the vessels 
ought to have been given by the Board. The inferiority 
of the coal consumed, compared with that used in the 
English Navy, and the greater shallowness of the 
American rivers and harbours, render it impossible that 
their model should be compared with that of any other 
vessels, and make it imperatively necessary that they 
should be designed specially according to the require- 
ments of the service, 

8. Owing to the proposed adoption of iron instead of 
steel, a revised estimate for three of the types is 
submitted, The 15-knot unarmoured spar-deck ship is 
calculated to cost 1,426,000 dols.; the 14-knot un- 
armoured single-deck sloop, 1,040,000 dols. ; and the 13- 
knot ditto, 750,000 dols. 








Tux Surz CANAL.—In 1871 the revenue of the Suez Canal 
amounted to 359,7491. In 1881, it had grown to 2,048,9061. 
Where will it end ? 





In place } 





TORPEDO BOAT FOR THE DANISH 
GOVERNMENT. 
WE illustrate above a first-class torpedo boat recently 
built by Messrs. Thornycroft and Co., of Chiswick, for 


the Danish Government. The boat is a very large one, 
being 110 ft. long and 12 ft. beam, with a displacement, 
loaded, of 55 tons. The beam is rather narrow in pro- 
portion to the length, but 12 ft. was the maximum 
width that could be allowed, as the torpedo boats belong- 
ing to Denmark are designed for transport to different 
points of the coast by railway. The armament consists 
of four Whitehead torpedoes of the largest pattern, 19 ft. 
long and 15 in. in diameter, which will be discharged 
through two tubes placed in the bow. The torpedoes 
are launched by compressed air, an initial velocity of 
about thirty miles an hour being given to them. On 
going into action two turpedoes will be placed in the 
firing tubes, and two more 1n readiness for firing. The 
charge of the torpedoes is 80 lb. of gun-cotton, and they 
have a range of 1000 yards at a speed of about twenty 
miles an hour. In addition to the torpedoes the boat 
carries a Hotchkiss gun on the top of the couning tower. 

The boat is built of steel throughout, and she is 
divided into a number of compartments by bulkheads. 
Five steam ejectors, each lifting 20 tons of water an 
hour, are distributed throughout the vessel to keep 
down any excessive leakage that may take place. The 
engines are compound condensing of Messrs. Thorny- 
croft’s usual design, the boiler is of the locomotive type, 
and the coal bunkers carry 10 tons, sufficient fuel to 
drive the boat 1200 miles at a speed of 11 knots. The 


contract speed was 18 knots, but the boat did far better | 


than this on her trial, having made 19.91 knots as the 
mean of a number of runs. 





FOREIGN AND COLONIAL NOTES. 
Artesian Wells in Queensland. —The Queensland 
Government intends, we hear, to devote a certain sum to 
a search for water on the Artesian principle. Machinery 
for the economical manufacture of tanks is to be obtained 
from England, and water supply is to be made a prominent 
feature of the Government programme next session. 


Bridging the St. Lawrence.—Surveys and soundings for 
a new railway bridge over the St. Lawrence west of the 
Victoria Bridge are being pashed forward rapidly. The 
engineer-in-chief hopes to makes his report as to the site in 
a few days to the directors of the Atlantic and North 
Railway. 

Handling Petroleum.—The handliog of petroleum in 
considerable quantities is always attended by more or less 
danger, on account of its highly explosive properties. Mr. 
Schlumberger, who has devoted much time and attention 
to the subject, has recently proposed a method by which he 
considers all dangers of fire resulting from explosion of 
petroleum can be avoided. His planis to place upon the 
separate barrels of petroleum vessels of moderate size, 
filled with ammonia water. 
these vessels would be broken, and the escaping ammonia 
vapours would speedily smother the spreading flames. 


Sun Spots.—Mr. Liznar has compared observations at 
St. Petersburg, Caterinenburg, Barnaul, Prague, Briinn, 
Vienna, Kremsmiinster, Trieste, Rome, Calcutta, Batavia, 
and Hobart Town, and finds marked evidence of a relation 
between the oscillations of daily temperature and of sun 
spots. The minima of daily oscillation corresponds very 


closely with the maxima of sun spots; the maximum of | 


oscillation precedes the minimum of sun spots by about 
two years. In the annual temperature the maximum of 
spots corresponds to the maximum of oscillation, and the 
minimum of spots to the minimum Of oscillation. 


The Telephone at the Antipodes.—An attempt to place 
Melbourne and Sydney in direct telephonic communication 
was made on September 4. Mr. E. W. Pearson, the 
Australasian manager and agent of the Crossley Telephonic 
Company, of London and Halifax, England, who has 
recently arrived in Sydney, superintended the arrange- 
ments at the Sydney end. The day was rather unfavour- 


Should an explosion occar, | 





|able for the attempt, as a very high wind prevailing up 
| the country caused the telegraph wires to vibrate violently, 
and created considerable disturbance. Only very faint 
| sounds of the voice were heard between the extreme 
| ends of the line; but perfectly audible speech was trans- 
mitted between Melbourne and Albury, thus establishing 
| the important fact that even on telegraph wires not 
| specially constructed for the operation of telephones, oral 
messages can be sent a distance of 200 miles. 


| Locomotives and Mileage.—The Great Western Railway 
| Company had, at a recent date, 2147 locomotives to 1550 
| miles of open line; the London and North-Western 2182 
| locomotives to 1760 miles of open line; the Midland 1716 
| locomotives to 1580 miles of open line ; the North-Eastern 
| 1490 locomotives to 1364 miles of open line ; and the Great 
Northern 601 locomotives to 659 miles of open line. On 
the other hand the Pennsylvania Railroad Company had 
at the same date 627 locomotives to 1120 miles of open 
line; the New York Central and Hudson River 639 loco- 
motives to 1018 miles of open line ; the New York and New 
Haven 97 locomotives to 202 miles of open line; the 
Chicago, Burlington, and Quincy 441 locomotives to 2772 
miles of open line; and at the Lake Shore and Michigan 
Southern 494 locomotives to 1178 miles of openline. It 
might be supposed from this that more work was obtained 
from American locomotives than from English engines, but 
we must take account of the fact that American railroad 
companies have much more single track than English 
systems, while the number of trains run is probably much 
| fewer than in this country. 


| Java.—Swedish iron continues to compete with 

| against English iron in Java. France and Belgium, too, 
are enjoying a share of the large orders given out for 
machinery for the sugar, coffee, and tea plantations, 
although the great majority go to Great Britain. 


| Tin in Queensland.—The tinfields of Queensland con- 
| tinue to yield well. The principal attraction now is the 
| Herberton (or Wilde River), and from its present appear- 
}ance and recent discoveries in the western districts, 
together with the prospecting of Messrs. Mulligan and 
| Halpin’s parties in the north, the stanniferous wealth of 
| the colony seems in a fair way of being brought well to 
| the front. 
| Iron Lighthouses.—Two iron lighthouses are being 
| erected the United States Government, one of 
| which, just completed, is situated on the White Rock, 
Narragansett Bay, where the steamer Rhode Island struck. 
It is of cast iron, and consists of the foundation piers in 
| three sections, 8 ft. high each, and with 40 pieces in each 
| section. Upon the top of the pier is a four-section light- 
house, crowned by the lantern, the whole being 69 ft. above 
| the water line. Other iron lighthouses are to be built for 
| Connecticut, and also for Border Flats, Fall River. 


Dynamite.—lt is stated by Mr. Gautert, in a paper re- 
| cently read before the Verein Deutscher Ingenieure, that 
| the annual production of 15 dynamite manufactories now 
| under Nobel’s control is between 4500 and 5000 tons. In 
| 1867, it was only 11 tons; in 1870, 424 tons ; and in 1874, 

3120 tons. According to a rough estimate, the production 
| of dynamite and other explosives containing nitro-glycerine, 
|in Europe and America, is between 7000 and 80U0 tons 
| equal to at least from 40,000 to 50,000 tons of ordinary 
| powder. 


Canada and Brazil.—The promises of support made to 
the new Brazilian line of steamers by Canadian manufac- 
turers are exceedingly encouraging, and probably a large 
export of Canadian goods will be the result of the enter- 
prise. With the aid of three subsidies, to which the 
Governments of Frauce and Brazil contribute as well as 
the Dominion, the line ought to prove profitable. 


American Locomotive Building.—The New York, Lake 
Erie, and Western Railroad Company has placed an 
order for ten locomotives with the Pittsburgh Locomotive 
Works. 


The French Iron Trade.—The French steel works are so 
full of orders that in some cases they have purchased 
material from German makers. The imports of iron ore 
during the first half of the present year exceeded by nearly 
100,000 tons those of the corresponding period in 1880, the 
greatest increase being in the purchases of Spanish ore, 
which have risen from 188,000 tons to 205,000 tons. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


FEBRUARY 20, 1882 


NAMES, &0. 
OF APPLICANTS. 


C. T. Wordsworth, 
Leeds, and H. Lind- 
ley, Salford. 

J. Knott, Sheffield 

J. Darling, Glasgow. 

F. H. Valpy, London. 

Thompson, Miller & 
Rohrer 

W. C. Dredge and W. 
J. Cordner, West- 
minster. 

J. Camp, Lowestoft 

J. McCammon, Bel- 
fast. 

W. J. J. Robinsoz, 
Limerick 


Vaughan. Wernd’, 

Lake. Bénoist. 

Lake. Beck, 

R. M. Chevalier, Lon- 
don. 

T. E. Jones, Tottsn- 
ham. 

Bibo. Scherf 

Dutton. Atherton 

J. Cooke, Richmond. 

Abel. Lorenz 

W. Burgess, Malvern 

ells. 
J. W. Randall, Chat 


m 
G. B. Goodfellow and 
' R. Matthews, Hyde 


G. Webb, Miles- 
Platting. 

BR. = Pope, Dumbar- 
8. Hudson, Leicester 
A. Verey, Dover 

W. Reissig, Munich. 
E. I. Billing, Ch 
C. A. Faure, London. 


lten- 


E. V. Gardner. Lon- 
don 

W. Gentles, Widnes 

C. H. Maxted, Gal- 
gate. 


W. H. Hacking and 
E. Gruxe, Bury 

R. Hall and J. Walms 
ley, Bury 

Johnson. Johnston 
Johnston, Johnston 
and Johnston 

Johnson. Mallett. 

J. Ferguson, Ashton 
Keynes, Wilts 


G. Bower, St. Neots. 


Clark. Solignac and 
Co 
Clark. Wilhdé/t. 


W. J. Lloyd, Harborne 
G. H. Gersoua, Berlin. 
W. Randle, Birming- 


Tassigny freres 
et Cie. 
T. F. Wintour, London 
A. H. Pear, Exeter. 
J. Brown, London. 
G, L. Anders, London. 
Spence. Covirarrd. 
J. B. Howie, Glasgow. 


G. E. Webster, Not- 
tingham 

C. H. Keith, Bradford. 
Benson. Doremus 

R. Weaver, London. 
J. Brockie, Brixton. 


ve Nawrocki. Fag 
burg 

Chees 

Dixon. 


Shaw. 


brough. 
bri 


nner. 
Siemens. Siemens. 
C J. Chubb, Clifton. 


G. Kearsley and E. 
Whitworth, Ripon. 


R. Harrington, Wol- 
verhampton. 
H. Fanshawe, 


Dulwich, and C. J. 
Griffith, Islington. 
W. May, London, 


J 3 


In the Cases of Inventions communicated from Abroad | 
‘§c., of the Communicators are 
Italics after the Applicants’ 


given in| 


Names. 


ABBREVIATED TITLES, &o. 


Gas engines. 


ee er | 
| 


Umbrella furniture. 

Match- boxes 

Fastenings of made-up ne 

Machines for rolling 
covers. 

Apparatus for signalling on rail- 
ways. 


ties. 
pamphlet 


Shoes for draught animals. 

Controlling the speed of motive 
power engines. 

Diminishing the vibrations of air 
supplied in lamps 

Repeating mechanism and cartridge 
magazines for breechloading fire- 
arms. 

Valve-cock. 

Lamp-wick. 

Venetian blinds. 

Purification of 


oal gas. 

Preserving of milk 

Process for causing naps to adhere 
to hat bodies. 


Propelling and steering ships or 
vessels. 
Ovens for baking or cooking 


Humane trap for catching vermin 


Night commode and cupboard 

Apparatus for governing steam 
engines. 

Glass goblets. 

Feeding mechanism of sawing ma 


chines 
Block king the fronts o? boots. 
Vertical steam boilers. 
Indelible ink 
Folding packing 


Cases. 
Measuring and registering electric 
urrents. 
Manufacture of white lead and car 
bonic acid. 

Sulphate of alumina. 

Spinning and doubling machinery. 
Looms for weaving. 
Sectional warping and 


chines. 
Apparatus for propelling torpedoes. 


beaming ma- 


Boiler and other furnaces 

Cases for aerated water bottles, | 
and means for drawing off the 
contents. 

Ornamentation of metals. 

Electric lamps or regulators, and 
generators of electricity for use 
therewith. 


Urethral syringes. (Complete speci- 


Sication 
Revolving show stands. 
Utilisation of sewage 





Cases and staples of socket bolts. 

Regulating the speed of warp beams 
in looms. 

Ventilating apparatus. 

Revolving cutter 

Wire tramways. 

Telephonic exchange systems 

Apparatus for transmitting motion. 

Motive power mechanism for ope- 

rating sewing machines, & 
Gas governors. 


Travelling building for a circus. 

Machinery for making hooks 

Appliances for water-closets. 

Machines for prolucing electric 
currents. 

Dyeing cotton yarns. 






Telegraph instrument. 

Process of purifying anthrachinone 
and alizarines. 

Dynamo-electric or electro-dynamic || 
machine. | 

Dynamo - electric 
electric machines 

Making up cut crops and straw into 

eaves 
Loo « nuts for screw bolts. 


and magneto- 


Apparatus for obtaining motive|| 
power, 1] 
il 


2am and other ferries. 


Nos. 
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814 
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818 
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820 
821 
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824 


© 
— 


ComPILeD BY W. 


LLOYD WISE. 








NAMES, &c. 
OF APPLICANTS. 


J. 8. i ce River- 
ton, USA 


Gates. J/. K. and F. 
B. Thurber and Co. 

H. T. Grainger, Cam- 
berwell. 

Weston. Lockwood, 

E. Latham, Birken- 


head. 
J. Tushaw, London. 


J. Ridge, Sheffield. 
J. Poole, Bradford 
Mewburn. Jarriant, 


‘estminsts ar. 
Schulte 


F. C. Winby 
minster 
E. Outram, Greetland, 

Yorks 
D. Greig and M. Eyth, 


Leeds. 
A. Ashwell, West 
Dulwich 
W. T. Stubbs and J. 
= oe Manches 
"Y. Benven 
‘Swansea. 
Lake. Levalley, 


J.B. Hutcheson and J. 
J. Dobbie, Glasgow 


, West- 


uti, 


J. M. Lamb, Hamp 
stead 

W. H. Duncan, Coal- 
brook Dale 


T. Brown, Sheffield 


G. W. Murray, Banff, 
N.B. 


J.R. Wigham, D 
Ww Willeringhaus, 

London. 
E. G. Lakeman, Mod- 
rd, 


bury, Devon, 
A. Craven, Bradf 

& G.J. Warburton, 
Heckmo newike. 





Barlow. fe 1ch 
H. Knight, Liverpool 
J. Harrington, Co- 


ventry. 

F. Robinson, Bradley, 
Yorks. 

H. C. F. Stormer, 
Paris. 

J. B. Hamilton, Gree 

P wich 


ich. 
hnson. E£ngelson, 
W. Crookes, York 


W. Morton and P 
Robinson, Burton- 
on-Trent. 

K. J. Foster, Bol- 


tor. 
W. C. A. Holzapfel, 
Ne vcastle. 
B. J. Bing, Paris. 
J. Rapieff, London. 
PI B.. as and W. 
Lock- 


Macfarlan, 
* Ric hmond. 

F. 0. Ross and A.§ 
Buxton, London. 

A. 8. Buxton and F. 
0. Ross, London. 


J. Elland. 


or 
Beck. L. ry and Aler- 

andre 
E. J. Evans, Sud- 
bur, 
Abel. 


~ 


Jacobsen, 


F. J. Rowan, Glasgow 
F. Davis, London. 


C. Parsonage, Liver- 
pool. 

Thompson, Cochrane 
and Mothershead. 
Pitt. Starr, 

T. Vickers, Scar- 
borough. 


es * poe New 
York, 


J. D. Ellis, Rother- 
ham 
Lake. 


Lake. 


i Grout. 


Heysinger. 


Dublin. 


ABBREVIATED TITLES, &0. 


—| 


Generation, storage, distribution, | 
regulation, and utilisation of 
electricity. 


Manufacture of cans. 1} 


Rails, chairs, sleepers, and fasten- 
ings for railways, &c. 


Attaching door knobs to spindles. i 


Bolt fastenings for doors, &c. 


Machine for punching holes in hoop | 
iron, teeth in steel for “band |} | 
saws,” &c. 

Lock-up stands for bottles, &c. 

Knitting machines. 

Protecting wires or cables 
ducting electricity. 

Photography. 


Marine engines. 


Recovering tin contained in waste 
metals, alloys 
Fish-joints for railway rails 


Pianofortes. 


Brasses fo ir bearings, connecting rod 

>, and engine governors. 

4ting door fastenings for apart- 
ments, &c 

Winding two or more 
cotton on to one bobbin 


yarns of 


Fountain ink holders and ruling 
pens or points for same. 
Mowing and reaping machines. 


Treatiz ag fat rics to eee a 308 nove, 
_or toa ply or brighten colou 
Ventilators and cowls. 


Apparatus for guarding and 
ing ships. 


protect 





Hoops for securing picks to thei: 
hafts, & 
Potato planting 





Illuminating lizhthouses, & 
Exhi iting buttons aod show-cards 
therefor. 
Pl yughs 
lensers and air-pumps of steam 
eugiues, 
ather and varnishiz 
pigment 





tam ey &o. 


Apparatas for distributing artificial 
manures, &c., applicable for dust 
ing turnips and sowing grain. 

Recovering soda used in making 
wood pulp stuff, &c. 

Organs, harmoniums, &c. 


Candlesticks or holders. 

Machinery to be employed in the 
manufacture of wceoden packing 
cases, &c. 

Apparatus for cooling liquids, ap- 
plicable for heating liquias, &c. 


Extinguishing fires. 
Com 


Shape of minefal teeth. 
Steam boilers and heaters. 
Drying wool and other fibre. 


Man ufacture of animal charcoal 
Water filters. 


Ventilating valve for preventing 
bursting of water pipes duriug 
frost. 

Lubricators, 

Solid lye composition for washing 
&c., linen 

Disconnecting and connecting boats 
from and to ships, &c. 

Colouring matter 
printiog. 

Rivetting and drilling apparatus. 

Machines for making cigarettes. 

Stereotyping for printing machines 


Reaping and mowing machines. 


Electric lighting apparatus for rail- 
way trains, &c. (Complete speci- 
Jicatix m) 

Photographic camera shutters. 


Electric telegraph and messenger 
apes, and apparatus adapted 
ther 

Casting ‘ingots of steel. | 

Tube for holding paint, oil, con- 
densed milk, &0. | 

Mechanism for driving and clinch- 
ing metallic staples in paper, &. | 


for con- 
Hl 


mpositions for ships’ bottoms, &c. 


GRANTS OF PROVISIO {AL PROTECTION FOR SIX MONTES 
For Particulars, see Vorresponding Numbers in Lists ¢f 


| 1881 


}| 4607 


45384 


5492 
5536 


or 


lio 


169 
Is7 


198 
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130 | 


261 | 
| 340 | 


343 


349 | 


351 


do3 


855 | 


307 


359 
Jol 


665 


499 


| INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
for dyeing and 


| 
No. 


1881 
4248 





1] 


| 
| 4423 
4429 





| 


Appiications for Patents, 


1.—Announced February 17 


























Name. No. Name. No. 
1882 1882 
Ward 399 | Slater and 468 
Young Hancock. 470 
(Brosser) 401 | Wright 47 
Bolton, 409 | Ashworth. 
Gordon. 413 | Toomson, 476 
415 | Hillman, 482 
Smythies 417 | Withers, 454 
Pieper 419 | Lake 
(Walllof (Terttan). 4838 
Henley 421 eras, 
Raisou 423 | Barlow 
Whitlock & ( Wetter), 
Smale. 425 Stierlin 
Radcliffe 427 | Jensen 
Voice. ( Wilms- 490 
Goodes, mann) 
Tansley 129 Cliffe, Ainley 492 
Thomson. & Shaw 
Loads 452 | Myers 
Holroyd, 433 | Mond. 4 
Davies 43 Bahn. 498 
Doubleday. 45 Newton 500 
| Hinks, (Condé, 5v2 
Hooper, & Schmid, & 504 
Saker, Du Houx). 
Aronson. 457 Imray 
| Lake (Clark (haf). 06 
Clark (£l- 439 | Burdess. 
bing) 440 “Neilson. 508 
Macmeikan. 412 | Myers 510 
Windus 44 Fosber 514 
Clark 444 Gatty 516 
Dawson and 445 Jaffcey. 
416 Fux 518 
(Sanderson), 
447 
520 
450 22 
t 452 928 
454 Asbworth 
Thompson & Ashworth 
(Carleton, 456 Shili iS 
j nd 458 Burnett and 
burnett 
460 Bauman. 540 
462 Turner baz 
466 McLaren Ot 
Il,—Announced | ary 21. 
Name No 
1882 
ool 
) vw 
ile and 513 R on) 
Greenwood] 515 | Pratt, ‘57 
Hartung 517 | Lake (Burley 59 
Andrew 519 Von Naw- 
Barker rocki 
Lake ( Vander (Miller) 
straeten), 521 Wallwork. 
Byfield. 524 | Woollacott. 
Parkinson 527 | Wagner 61 
Brock (Hudson). 564 
Haddan 531 | Mayers 
(Barnes). 533 | Reddie 69 
Baker. (Requier) 
Edge. 537 | Verity. 571 
Rose. 539 | Taunton and 
Lake (Gillet Aston 573 
et fils 41 Morgan 
Skrivanoff (Cuff & Judd 575 
Jones. 545 Fletcher, 677 
Smith 545 | Lee 
Little 547 Pain and 
Conloog and Gritton 
Robertshaw] 549 rhomas 








OOMPLETE SPECIFICATIONS. 


Applications for Patents. 


741 Clark. Wilhd/t. 


HOTIves TU PROCsED, 


For Particulars, sce Corresponding Numbers in Lists of 





Wilkins. 
Richardson 
Newton 
(Allen), 
Church 
Wethered 
Lake 
(La Grange), 
Lake 
(Matthews 
Seam 
Sp 
Packing 
Company) 































wy 








Jenkins 
Lrowao 
Wirth ( Wide- 


mann 





































Name. 


Wirth 
(Society , 
the Manu 
Sactur 
Wood Pui) 

Bayliss. 

Springmuhl. 

Gatty. 

Lake 
(La Soci¢éte 


, q 


e of 








































Secondo 
Roos and 
Frances 


Ostrogovich). 
Van Gelder 
Jarman. 
Clark, 
Simmor 
ullidge. 
Crawford 
and Mellor 





Haythorn- 
thwaite. 

Lipscombe. 

Morgan x 
(La Sceiété 4 


Anonyme de 
Produits 
Chimiques) 





1,—Time for entering Opposition expires Friday, 


March 10, 1852. 














Name. No. Name. No. 
1881 1881 
Schwarz and | 4440 | Budenberg 4465 
Hupperts- (Budenberg 
berg. & Shacffer)| 4477 
Parlow 4446 | Lees & Ali- | 4479 
(Finger). son, 4481 
Swarbrick. 4460 | Norton. 


Name. 


Lodge and 
Vidroyd. 
Turner, 
Joynes, 
Groth 
(Him me!l- 
man 
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Fes. 24, 1382. ENGINEERING. 187 
a | . 2907. Manufacturing Cut Nails and Tacks: B. 
No. Name. No. Name. No. | Name. PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP J.B. Mills, London. (D. J., J. P., and 8, Farmer, Penn Yan. 
ee. << — aio aad eo DUTY OF 50/. HAS BEEN PAID AND REGISTERED. Yates, New York, U.S.A.) (6d. 13 Figs.)—Plates are rolled with 
1981 1881 | 1881 . ; transverse ridges and depressions, and are cut up into tapered 
4487 | Bennett, 4644 | Norcombe. 5744 Batchelor, | nail plates, which are fed toa nail machine and cut into blanks, 
| Herd, and | 4715 | Lake 1882 | No, | Name. No. Name. No. | Name. after which they are headed in the ordinary manner. (July 4, 

Walker. (Dowse). 200 | a. panies ry — | 1881). 
‘ y (La | 4747 | Johnson 257 zehmann, 

owe (Petit). 262 | Lake | cles  { 4 |_2911. Mechanioal Stokers: T.B. Kay, Bolton-le- 

Soeté 593 ayton. 584 olling 813 | Lawson an 

Anonyme | 4748 | Lake (Campbell), | 595 | Wilson and worth. Hodgetts Moors, and R. Heywood, Salford, Lancashire. 

des Produits (Aymonnet)} 268 owe. , Clegg 608 | Owen and 630 | Tellier. (6d, 2 Figs.)— Consists in applying an intermittent lock motion by 

| Chimiques | 4899 | Imray 277 | Hooker. 612 | Aylesbur Dy<on 632 | Newsam which the firebars are alternately moved and held stationary with 
du Sud- (Koechlin), | 281 | Johnson 633 yoo al 616 | Eames. — 639 | Johnston & their upper surfaces in the si1.e plane. instead of being moved 

Ouest). 4911 | Cheetham _,, (Afaclean). 728 | Scharr. 693 | Wright and Vaughan. contiuuously as heretofore, (Ju'y 4,1881). 

4492 | Harrison. | (Konshin &] 284 | Teodoresco. 778 | Mewburn Laidler. 679 | Thomson. 2915. Breechloading Firearms: C. D. Abel, 
4497 | Haddan — — Charnock), Auchinvole, (Soei/té 618 | Mills 1096 | Butler. London. (/. Mannilicher, Vienna). [8d. 25 Figs.]—Relates to 

(Kinleyside) 5283 | Redfern : Stevenson. Petit (Norton) 1933 | Sombart firearms in which the breech is closed by a sliding breech bolt or 
4499 | O'Neill a: (Buc zkowski, Handford Freres). 535 | Phillips. (Buss). piston. The invention consists in the arrangement of the bolt, 
4501 | Manbré 5390 | Petri, a (Delany), 8*3 Abel (Jamin)} 668 | Rippengille. | 625 | Terry and and the general mechanism for operating the striker, extractor, 
4517 | Hedicke 5439 K 8A, 373 Richards. 1175. Imray 687 | Lake (Lewis) Scott. &c , and in the construction of cartridge magazines in the stock of 

(Grauel). 5550 eae 416 | ¢ .s and (Société 723 | Morgan- 640 | Hill. arifle. (July 4, 1881). 

4533 | Gibbs (McDonnell). tery Généra'e Brown 785 | Gottheil 
ne mee a 5353 | Chapman & | 650 | Dufrené 9 : a ‘s 2917. Thread Bobbins or Winders for Sewing 
yee pring ~~ | Seren. (Mange). = fasell & Vy | g Stadtvot7)- | Machines, &c.: G.W. von Nawrocki, Berlin. (4. 
(Boivin), 5648 | Grimshaw. UCR po )» ' "- , Engisch, Basie, Switzeriand), (6d. 19 Figs.)—The winders are 
4 Bac a - made of two pieces of cardboard, each having a half circular 
recess along its length, so that when the two pieces are fixed face 
F ao ; PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP | to face a central hole is formed which fits over the spindle used for 
seacihememetathenan?> de «Amma DUTY OF 100/. HAS BEEN PAID AND REGISTERED. winding. (uly 4, 1881). 
March 14, 1883 — Paty 9 nnn “era” Exploding Gases in Gas Engines: w. 
Saat — y y r z atson, Leeds, [6d. 7 Figs.]—A bar or tube d of iron, porce- 
' } l 2 No. fom, bate | ame, No. | Name. lain, vr other material is heated toa state of incandescence by a 
No. | Name. No. | Name. No Name. 1875 — 1875 — 1875 mar = 
a) ee ne) i> ere 76 Newt 730 | Currall. 569 | King ( West- 
1881 | 1862 876 | Newton aa) | Vaceae. ; 
-— | Gott 4820 | Lloyd Wiss 303 | Sowler and “ ite 599 | Livesey. jon ame 
4506 | Onions and (htirgin). | Ward. ” coawsn. . omeon, 
Tvoth. 4876 | Teague. 310 | Knowles. ee eS Se 
4516 | Azulay. 4938 | Davison. 334 | Abel 
4538 | Engel (Boldt | 4997 | Allison and (Patrick). PATENTS WHICH HAVE BECOME VOID. 
| and Vi gel). | Senior. 361 | Lake 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
4529 | Engel 5049 | Lake | (Clark) —_____-_-—_-——_ —- 
(Eggers). | (Decauvilie)} 366 | Lister and . . = { 
4530 | Dearden. 419 Chubb and | Reixach. No Name. No, Name. No. | Name. 
4534 | Dollheiser, Chubb. 383 | Moss. —7 io 7 ad | er, 
, " rrag | 3mi as | “hej 5 79 18 i) | 1879 | 
4536 | Lake (Long). | 5599 | Smith. 398 | Scheiblor. i Ripley 487 | Floyd and 523 | Bousfield and 
4539 | Carmont 5645 | Walke r. 400 | Corneby 460 Hallam | Penning Bousfleld 
4543 Hi wre | go re } oe 461 | Wheeler, 488 | Smith and 524 | Lomax and 
pone | a Batis 5740 Pickering andl 489 | Wethered. 462 | Saxon. Smith, | Bradbury. gas flame. The explosion of the gaseous mixture in the cylinder 
508 | = es pe re cam ea ane | ane . 43 | Turner and 493 | Morton. 527 | Clark or chamber a is produced by the insertion of the bar d through 
| Pynamo- | 129 | Preece and (Matthews Ruscoe. | 496 | Silber. | _ (Lindon), | the opening ¢, tae valve e being moved away to admit it, The 
| moter Co ¥ James Steam 464 Tomlinson &] 497 | Trotter. | Tizard. necessary reciprocating motion of d is produced in the ordinary 
4560 a " 160 Salisbury. Spring Tomlinson 409 Benson. Holden. manner, (July 4, 1881), 
4574 | Fox. 180 | Siemens eg) Se ee eee | ee oe 2920. Screw Apparatus for Conveying Cement, 
4575 | Fox 190 | Thompson &] 490 | Lake — ae he 503 | Wieder | Wirth &c., from Place to Place: W, W. Hewitt, Swans- 
4585 | Gye. Thompson.f (Larimore) 470 | Creat nt 504 ga errr combe, Kent. [6¢. 8 Figs.)—A U-shaped trough contains a 
4655 | Hartley. 238 | Dodd and 616 | Lake : (Vi a8 nee Blac a as 542 | De Pee ech!). | revolving spindle carrying screw blades, The invention is for the 
4707. | Thompson - Little (Electric 72. Hk Fi “ 307 | Biackwell, wet (Tuabe) making the trough in sections and forming the screw blades 
Prevost) 276 oan. Purifier aie ry ite ad 508 i one | Seacae }. separately, and threading them on the spindle.’ (July 4, 1881). 
‘ loy« jise 287 joulton. Co a to ta A 
saad fer caginie White 510 | Wiikinson, (Weidknecht) | 2924, Combined Steam and Hand Steering En- 
: Organ Co.).{ 511 | Orendi. 544 ike gines, &c.: G. W. Robertson, Glasgow. (84. »¥ Figs.) 
473 Wirth 512 | Gilsow, (Murphy). —The invention comprises a three-cylinder engine applicable for 
IETS SEALED (Bloem)., 520 | Lake 545 | Lake steering, hoisting, or winding, but chiefly for the former purpose. 
PAIEY A . . 1. : . _—, 
. * # = 477 Slater. (Briegles). (Murphy). The chief feature of novelty is for the arrangement for admitting 
1.—Sealed February 17, 1882. 481 | Walker. 621 | Mewburn 547 | Clark (Heil- and exhausting the steam from the oscillating cylinders. The 
- _ — — 484 Johnson (Quatravaur mann-Du- illustration shows in vertical section a combined steam and hand 
; : (Atwater & | 522 | Ramsay and communand | Steering apparatus; B, C, D are three vertical standards carry- 
No. | Name. No. Nama. No. Fame. W hitall), | Shoebotham {tein/en). ing between B and C three oscillating single-acting cylinders G, 
: | in ne 4683 | Cufferata the piston rods of which are connected to a crank F. One of 
1831 1881 4 1881 , SS - the re epee eos of each cylinder is formed hollow, and is con- 
3.47 | Thomp:on & | 3815 Simpson and] 5257 ‘Pitt —7 A Non- t of the Seventh Year's St nected by pipe J to a valve chest K. The admission and exit of 
Thompson Simpson, (Harmet), L.—Through Hon ay re oom ~ ~_ — steam is governed by slide valve, operated from the shaft N to 
Stephenson 3842 Tweedale, 5380 «Hid and y — which the steering wheel is fixed. Motion to the valve is trans- 
| Lucia, 3855 Hollis , Clark, SS ee — ae eee mitted by means of bevel gear 0, P,S, T, screw and nut Q!, and 
36¥8 | Brock 4086 Clark 5584 ake . y y * z 
( Walker), (Vibbad & (Divine), ae Name. = Name. No. Name. fi. 
3699 | Sefton Brooks) 500 ake - 7 tems | * 
on : { 7 1875 | : 
sua | Herrlich 4062 | Thompsea (Norton). ists Harrison. iors Cooper, oo Haseltine é oe 
_.. |p hUsne y)- | (Baz). 5596 Lake 466 | Smith. Clarke, anj | (Winchester 4! 
137 | Kooblauch 4350 Titley (Divine). Corah | «& Phelps) Pr 2 es 

( Dietrich), | 4:81 | Wirth 5670 = Lluyd Wise , a0 | Swarbrick. SEB — 2 
3746 | Cutlerand (Ribbert). (Doo'ilt €;. 497 | Marillier S$ 

Chapman 4596 | Harvey, 5695 Haddan = Rested: y 2 Te 
3785 | Alexander & | 5098 | Harvey. (Miles). _—_— 

- _MeCosh. Fo! o 2 Se ABSTRACTS OF SPECIFICATIONS PUBLISHED , 4 
DURING THE WEEK ENDING FEBRUARY 18, 1882. Je G 4 ws 
anal ‘eb y 2 882 Abstracts marked with a * relate to applications not proceeded ¢ 
{1.—Sealed February 21, 1882. with, The number of Views given in the Specification Drawings 
- —— “ is stated in each case after the price; where none are mentioned ] 
7 7 , x : the Specification is not Illustrated. | 
Name. No. Name. No. | Name. Where Inventions are communicated from abroad, the Names é&c., of the 
1881 - Commuhicators are given in italics. 7" dies | 
: . @038 : Copies of Specifications may be obtained at 38, Cursitor-street, cery- E 
Sachs. Samson. , 3936 Stone. ‘ion E.C., either personally, or by letter, enclosing amount of price i & 
Morgan- Lord Eleho. | 3937 | Heywood & and postage, and addressed to Mx. H. READER LACK. 

Brown Salderston Spencer . 

(Stevens (Bonamy). | 3952 | Weiter 1472. Steam Steering Gear, &c.: G. W. Robert. 

Pearson). 3738 | Haske!l aud ( Berrel/). son, Glasgow. (6d. 10 Figs.) - Consists in the general arrange- 

3669 | Morgan- Bayly. 4117 | Allix. ment and combination of parts forming a three-cylinder oscillating 

Brown Pilbrow. 4125 | Harrison. engine employed in conjunction with steering gear. The general — 

(Hersey and a7 Kellett, 4284 | Beiiby. form of the apparatus is similar to that described below, No, 2924. rod M', The shaft N is tarned by the steering wheel, which, turn- 
oii Hersiy). 3762 | Clira #515 | sturgeon and | (April 5, 1881). ing the wheels O P and spindle Q, causes the screw Q! to revolve 
oe | eee ani aw 595 | . ~ rls. 2857. Pumps, Ventilators, &c.: K. W. A. Leverkus, | in the nut and verticaliy move the valve roi and valve; steam 

Brown 8767 Fox 4595 c ullngworth | wanechester. [ls. 4d. 58 FigsJ—Consists chiefly in @ new | is thereby alternately admitted through cither the upper or lower 
coe | py fitichards). | 8772 | Gutensohn. | 4630 | Guilleanme. | ¢5-m of ladle constructed as a varying Archimedean spiral in- | ports of the valve faca, to one of the channels in each pipe J lead- 
3663 | Galley, 6 | Butcher. 4813 Ghedbiil. eals of the ordivary ladle used in centrifugal pumps, ventilators | ing to the cyjinders G, the exhaust steam from the previous stroke 

Smith and mond Foster. 4409 | Webster. : turBines, &c., by which it is stated the pump is rendered con-,| passing out through other channels in the pipes to a common 
acne eae - asi oe frer) $140 | — one siderably more effective, (June 30, 1881). exbaust port j. The steoring chain is fixed to the “ gipsy” X, to 
J6SE atkins, | ofzer), Saunders, vhic ion is smit y pinion W', h W, pini 
3704 Stuart, 3841 | Gardner, 5226 | Brewtaall, 2885. Cranes or Hoists for Working Excavators, 7 and men Uhorv Wim ean Oe stonring from the bridge 

3 | Dou.ls. 3925 | Von Naw- pores | Fleming. &o.: W. D. Bruce, Calcutta. (6d. 7 Piys.|—Relates to the bevel wheel P is unkeyed and motion is given by rod Z instead 

Wetter rocki 5347 | Post. self-filling skips and the means of working them, The invention of shaft N. (July 5 1881). 

(Blachhall). (Schmetzer)4 5469 | Crossley and | consists in the arrangement of a winch barrel composed of two ag ye 4 

| Holt. drums, one fixed to the shaft and the other allowed to run loose 2926.* Metallurgic Furnaces: H.A. Bonneville, 


February 11, 1882. Nos, 3472. 3473, 3474, 3480, 3483, 
: 95, 3496, 3507, 35 

16, all of the year 1831. 

3, 3568, ail of the year 1881. 

1, 3554, all of the year 1831. 

3537, 3538, 3539, 3540, 3541, 








FINAL SPECIFICATIONS FILED, 


12, 
1k, 
15, 


16, 


48 








7, 3488, 34 
, 3525, i 






2, 3583, 

} 881, 

3546, 3547, 8555 
3564, 2566, 357 
the year 1881, 





0, 


3569, 3576, 3579, 35380, 3581, 
3606, 3610, 3629, 3630, 3636, 3649, 


Soe 


3y 


Bey7 
oovi, 






8572, 85 


all of the year 1881. 





3485, 3486, 


19, 3512, 





44, all of the 





7. 3561, 3563. 
75, 3578, all of 
3584, 3598, 
3674, 








for the distance required to open and close the skip. (July 2, 1881). 


2886. Machinery for Making Casks, &c.: F. M. 
Scott. Liverpool. (J. Stark, Ingersol!, Oxford, Canada), [6d. 
10 Figs.)—The staves (which are preferably fed by the means 
described in Patent 3264 of 1881, to Haddan (Stewart), are placed 
between a revolving drum and temporary hoops. As the drum 
revolves the staves are cut to the required length and champfered, 
and at the same time grooves are cut in the ends. The cutters 
begin to act when a certain number of staves have been placed in 
position, and continue to operate whilst the rest of the staves are 
being laid on. The drum is made in four parts, and is so arranged 
that by actuating a lever it can be collapsed to allow the cask to be 
removed. (July 2, 1881). 

2905. Purifying Feathers, &c.: J.Martin, Liver- 
Pool. (6d. 3 Figs }—The feathers, flocks, &., are placed in a 
cylinder in which are revolving agitators. In this apparatus the 
articles are cleaned, scalded, and baked. (July 4, 1831). 








Paris. (W. Moller, New York, U.S.A.), (6d. 4 Figs.]—A retort is 
surrounded by the furnace, and highly heated by the hot gases. 
The air from flues, connected with the furnace, passes into the 
retort and promotes the combustion of sulphur, phosphorus, and 
other impurities contained in the ore, whilst the products of com- 
bution from the furnace are not allowed to come into direct con- 
tact with it. (July 5, 1881). 


2927. Propelling and Steering Road Vehicles 
by the Hands and Feet: J. Simmons, Brixton, 
Surrey. [éd. 3 Figs.}—A framework is mounted between two 


large wheels and by means of a combination of cranks, rods, and 
handles, the operator can use his hands as well as his feet in pro- 
pelling the vehicle. (July 5, 1881). 


2928. Apparatus for Attaching and Detach- 
ing Horses’ Harness from ges: C.D. Abel, 
London. (i. Fleischauer, Berlin), (6d, 15 Figs.)—The fiat 
end of the trace is passed into a slot in a metal bracket fixed to 
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the splinter bar. A vertical pin capable of sliding up and downa 
casing passes through a hole in the trace and retains it, (July 5, 
1881). 


2931. Gas Engines: E. De Pass, London. (£ 
Kérting, Hanover), (8d, 27 Figs.}—The salient features of this 
invention are (1) the mixing valve; (2) 
(3) means of regulating quantity of gas to be exploded according 
to the desired power of the engine; and (4) an automatic lubri- 
cating apparatus 
are slides formed in a piece with valve plug ¢. The orifices oo are 
simultaneously opened more or less by the movement of the pluge 
The gases leave the valve by orifices r, The gas enters by pipe r. 
the amount admitted being according to the extent to whicb the 
orifices o! are opened. Fig. 2 shows the igniting apparatus. The 
mixed gases issuing from the small bore r lose their velocity, and 


























become ignited by the outside flame f. The flame retires into the 
interior of tube A, and continues to burn until the mouth of the 
pipe is closed, when finding no longer free escape it retires still 
further back into the tube, and passes into the main body of the 
explosive mixture. The regulating apparatus has a pump for 
driving the mixture into the working cylinder, the quantity being 
regulated by the governor, which opens more or less the admission 
passage. Fig. 3 shows the lubricating arrangement, which consists 
of a vessel divided into two compartments, communicating with 
each other at the bottom. The vessel is connected by a small tube 
to the exhaust pipe of the engine. When the engine is running 
the pressure in the exhaust pipe raises a small piston and opens an 
oil valve, from whence the oil is led to the parts to be lubricated. 
(July 5, 1881). 


2938. Automatic or Self-Binding Attachments 
to Harvesting Machines: W. P. Thompson, Liver- 
pool. (H. D. Blakemore, Cincinnati, Ohio, U.S.A.) (8d. 13 Figs.) 
—Is for binding mechanism to be attached to a harvester, and 
arranged so as to be capable of binding the sheaves either with 
wire or string. In the former case a twisting device is employed ; 
in the latter the twister is removed, and a revolving knotter sub- 
stituted, the knot produced being in the form of a bow. (July 5, 
1881). 


2941. Manufacture of Boxes or Cases: C.R.E 
Bell, London. [6d. 38 Figs.|—Cigar cases, match boxes, & 
are made, from cardboard covered with cloth or coloured paper 
(Jaly 5, 1881). 

2953. Thermometer: M. Immisch, London. [6/ 
9 Figs.)|—Consists in the employment of a volute tube, either fliled 
with highly expansive fluid, or having the air exhausted from it, 
and a surrounding space in the case filled with an expansive and 
heat-absorbing vapour. The expansion or contraction of the 
volute tube communicates motion to a hand or pointer, (July 6, 
1881). 


2954. Electric Machines: P. Jensen, London. 
(T. A. Edison, Menio Park, N.J., U.S.A.) (6d. 8 Figs.]—The object 
of the first part of the invention is to produce an electric generator 
in which the iron core of the armature will not be necessary, and 
the loss of power caused by the heating of the same will be avoided, 
only the inductive portion of the armature being passed between 
the polar extensions of the fleld magnets. Another object is to 
construct a machine of this character so that it will generate a 
continuous current of high electromotive force in the same direc- 
tion without the use of * pole changers,” all the inductive portions 
of the armature being constantly in circuit, and the internal 
resistance of the machine very smal). This object is accomplished 
by constructing the armature in the shape of a disc divided into 
radial sections 1 to 16 (Fig. 1). These sections, which form the 
inductive portion of the armature, are naked copper bars joined 
edgewise by non-conducting material, shown by solid black radial 
lines in the drawing. The radial bars are turned outwardly at 
their inner ends (Fig. 2), and are each separately connected to one 
of the insulated circular plates E surrounding the hub. Each 
plate has a tongue, which is turned outwardly and secured ina 
groove of the commutator cylinder. “ The bars nearest to diame- 
trically opposite positions are in this way connected together in 
pairs,and with a commutator between them,” as is diagrammati- 
cally shown in Fig. 1. The bars revolve between magnetic poles 
(Figs. 2 and 3), and outside such poles are surrounded by concentric 
copper rings G' to G* insulated from each other. Each ring is con- 
necied to two of the metal bars as shown diagrammatically by white 
lines in Fig.1. The number of exterior rings and of plates on the 
boss is severally half that of the radial bars. Each ring connects 
two radial bars, the terminal bar of one opposite pair being thereby 
connected to the initial bar of another pair. so as to make a con- 
tinually closed circuit through all the bars. Calling the inner rings 
No. 1 and the outer rings No. 8, No. 1 wiil connect the bars 
land 11: No. 2, 8 and 15; No. 3,6 and 13; No. 4,4 and 10; No, 5, 
Sand 9; No.6, 7 and 16; No. 7, 5 and 14; and No.8, 2 and 12 
The bars are connected together at their inner ends, and to com 
mutators in pairs as follows: 1 and 8; 2 and 11; 3 and 10; 
4 and 13; 5and12; 6and 15; 7and14; 9and16. The concentric 
rings are outside the polar fleld, and excite no electromotive force. 
The neutral line extends vertically through the centre of the 
srmature, while the commutator brushes P N make contact at 
the end of a horizontal diameter, the bars next the neutral line 
being connected with the central side commutator bars as shown. 


c, 


method of igniting; | 


! On the left-hand side of Fig. 1, all the currents run inwardly, while 
| on the right side they all run outwardly. In the position shown, 
one portion of the current will pass from the negative to the 
positive commutator brush, vid 1G' ll; 2G* 12; 5G’ l4; 
| 7 G* and 16, and the other portion, vid 8 G* 15; 6 G5 13; 4G*10; 


3G*9; the proper plates E and straps H being included in the 


The mixing valve is shown in Fig. 1; a and | 








circuits, There are two ways of giving extra strength to the disc, 
neither of which is shown in the drawings. (1) A supplementary 
strengthening disc can be added, formed by winding a thin strip 
of iron around the hub with a strip of piper interposed in spiral 
convolutions. Around this disc there is shrunk an iron ring, and 
radial bolts are passed through holes in the disc and screwed into 
the bub. This strengthening disc from its spiral shape does not 
cut the lines of force, but becomes a detached portion of the magnet 
which revolves with the armature. (2) Another way is to make 
the copper bars double with a spiral strengthening disc between 
them. Fig. 4 illustrates the remaining portion of the invention, 
and relates to the »pplication of concentric rings for making the 
multiple are connexions of the copper bars in an electric generator 
or motor, having an armature of cylindricilform. This appears 
to apply to Edison's generators of the kind shown in the Paris 
Exhibition, wherein the armature consisted of a cage of copper 
bars united at their ends in pairs by discs At each end of the 
cylindrical armature is arranged a series of insulated copper rings 
Cc, placed outside the polar extensions of the exciting magnet. 
Zach ring is provided with two projecting flogers c which are 
turned inwardly and connected with the ends of the proper longi 
tudinal bars. Midway between such fingers at the commutator 
end of the machine, each ring is connected with a bar of the com 
mutator cylinder by means of an angular pieced. (July 6, 1581). 


2955. Lamps for Burning Light or Volatile 
Oils: F.R,. Baker, Birmingham. [(id. 5 figs.)—A roller 
is fixed at the top of each wick cuse, and over this roller the wick 
passes, the part which is doubled over the roller is ignited so that 
when the lamp requires trimming the charred part of the wick 
can be wound away and a fresh part exposed, (July 6, 1581) 


2958. Looms: J. Bullough and E. and S. Twee- 
dale, Accrington, Lancashire. [(d. 5 figs.)—Is for an 
arrangement for preventing * floats” by stopping the loom when- 
ever the healds are not properly raised, or the shed is imperfectly 
formed The invention consists in the use of elastic loops, and 
metallic connectors combined with a lever acting as an armature, 
When a heald is not properly lifted the elastic loops cause a metal 
cone to make contact between two wires and make circuit, where 


| upon a catch or stop is brought into position to act on the 


| pool. 


* hammer head” ana stops the loom. (July 6, 1881). 


2961. Gas Motor Engines: C. G. Beechey, Liver- 
(8d. 7 Figs.)}—Has reference to gas engines having a 
second cylinder in which the gas and air are partly compressed 
before being forced into the main cylinder, Briefly the invention 
may be said t> consist in (1) the arrangement of the exhaust valve, 
which remains open during nearly the entire return of the power 
piston ; (2) the relative position of the cranks and pistons of the 



































two cylinders and the valve which transfers the charge to the main 
cylinder, by which communication between the two cylinders is 
closed before the compressing piston has quite completed its 
stroke, so that by the further pressure the exploding burner is 





supplied with the gaseous mixture at a greater pressure than that 
in the main cylinder; (4) forming two ports dd between which 





an exploding burner moves and produces an explosion alte~nately in 
them ; and (4) regulating the opening and closing of the gas inkt 
valve by an ordinary governor and a tapered or stepped cam 
Fig. 1 shows the engine in horizontal mid-section and ‘ig. 2 an 
enlarged vertical section of the inlet valve box. A is the compress. 
ing cylinder ard B the main cylinder, D the slide valve. In the 
first outward stroke of the piston A', air is drawn by inlet J, and 
gas by inlet | and mixing together in the chamber H', pass by the 
back pressure valve H* and passage H$ to the cylinder A, On the 
return stroke of the piston A' the contents of the cylinder A are 


compressed during half of the stroke, by which time the piston 1: 
(which has been driving out the products of combustion through 
exhaust K) is within one-tenth of the completion of ita stroke. at 
this moment the valve K is closed, and the slide valve D opens 
communication between the two cylinders through passages 
a, b,c, and dd,so that the gases are compressed between the two 
pistons until the completion of the stroke of piston B!. (July 6, 
1881). 


2962. Railway Vehicles: W.R, Lake, London 
(W. Robinson, Boston, U.S.A.) [8d. 19 Figs,}—Relates to means of 
mounting the whe-ls and axles, so that they can adjust them 
selves in positions radial to the axes of the curves over which 
om pass, The invention is also applied to tramways. (July 6, 
881). 


2968. Vehicles forCommon Roads: R. Brabyn, 
Saint Wenn, Cornwall, [id. 7 Figs.)-The road wheels 
iustead of being attached to ordinary axles, are mounted on short 
spindles, which are carried at each end by bearings riding on 
springs. (July 7, 1881). 


2969. Apparatus for Ventilating Buildings: E. 
Aldous, Peckham, Surrey. (6d. 5 Figsj—Two concen- 
tric tubes communicate with each other, the inner one has a 
conical bottom, and has a hood to conduct the wind into a concen- 
trator tube which passes down the inner tube of the ventilator. 
(July 7, 1881), 


970. Machinery for the Manufacture of Nails: 
H. Booth, Bilston. Stafford. [tid 6 /iys.)—The nails are 
cut from a metal strip (preferably steel) rolled to the required. 
section, the blanks being afterwards heated by ordinary machinery 
The invention consists in the arrangement of cams, slid ng tool 
holders, and tools, and in the use of vertical guides for the purpose 
. oe the strips to be fed by their own gravity to the cutters, 

uly 7, 1881). 


2977. Millfor Grinding Paints, &c.: W., Jun.,and 
F. Hawley, Duffield, Derbyshire. [(d. 2 Figs.)—Makiog 
the lower stone revolve, and the method of raising and lowering it 
by means of a handwheel and screw constitute this invention 
(July 7, 1881) 


2981. Middlings Purifiers: E. G. Brewer, Lon- 
don. (A. Smith, St. Paul, U.S.A.) (6d. 3 Figs.)—The bran is 
Separated by attracting it to an electrified surface, which is moved 
in proximity toa falling stream of middlings. (July 7, 1881), 


2982. Machinery for Gathering and Binding 
Cut Crops into Sheaves: W. Woolnough and C. 
Kingsford, Kingston, Surrey. [6¢ 6 Figs,)—lRelates w 
improvements on former Patents 4155 of 1878 and 1417 of 18-0 
The first part of the present invention applies to the knotting 
mechanism, and the second part to the manner of attaching or 
combining the mechanism with an ordinary self-delivery reaper. 
(July 7, 1881). 


2986. Telephonic Signalling and Commu- 
tating Apparatus: J. Imray. London. ((. Ader), [t. 
14 Figs.)—The use of a relay consisting of a coil or solenoid without 
a core, free to move in a magnetic field, so that on the passage of 
an electric current it makes contacts which close a signalling 
circuit, forms the first part of this invention; the second part 
refers to the use of commutators end keys for connecting the 
telephones ata central office or exchange. (July 7, 1881). 


2988. Telephonic Apparatus, &c.: G. L. Anders, 
London. (8¢. 10 Figs.)—The transmitter and the receiver at 
each station are combined in the same case, and have a mouth- 
piece common to both. The inventor states, “ By thus causing the 
sound waves to act upon the receiver as well as upon the trans- 
mitter in the operation of transmitting I not only practicaliy 
eliminate the resistance of the receiver but am enabled to evoke 
the influence of the receiver in co-operation with the transmitter 
in the operationof transmitting, whereby the clearness or distinct- 
ness of the articulation isaugmentedor improved. (July 7, 1881.) 


2989. Apparatus for the Transmission of Power 
by Electricity: J. Hopkinson, Westminster. [(.. 
7 Figs.)}—This invention will shortly be illustrated and described 
at length in ENGINEERING. The claims relate (1) to the use of a 
spring in combination with the reversing arrangement, forming 
the subject of Letters Patent 2481 and 4653 of 1879 for throwing 
the brushes into a neutral position. (2) The use of a self-holding 
Wes on clutch with the above reversing arrangements. (3) The 
method of varying the speed of a vehicie propelled by electricity 
by using two or more motors with two or more independent 
circuits and throwing them into parallel circuit, or series for high 
or low speeds respectively. (July 7, 1881). 


2990. Gas Engines: C. and C. T. Linford, 
Leicester. (3d. 21 figs.)—Relates to the means of feeding 
the gaseous mixture, the ignition of the charge, exhausting the 
residual gases through the same valve as that which the feed and 
scavenging charge pass, and a tappet motion to be used with the 
governor for regulating the gas supply. The arrangement of 
valves and the method of operating them, as shown in Fig. 1, is 
claimed as part of the invention, as is also the arrangement of 
cylinder and ports shown in Figs, 2and 3, Assuming the piston a 
(see Fig. 1) to be at the end of its upstroke, the valve d commences 
slowly to descend, the valve e having cut off the ports é é leading 
to the exhaust pipe, whilst the feed port j is about to be opened. 
The rotating valve 4 opens communication with the gas supply o, 
the valve ¢ continuing to descend while the piston makes its out- 
stroke. On completing the outstroke the port / is closed and the 
valve d descends, when the piston makes an instroke and com- 
presses the charge in the space C and ports c!, Upon again com- 
mencing the outstroke the slide valve Q opens commanication 
wita the ignition ports and port c', whereupon ignition takes 
place and the pistun is forced to the end of its outstroke. ‘The 
return stroke drives out the products of combustion by the vaive 
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d, whilst the valve ¢ opens the ports i to the exhanst pipe, (July 7, 
1881) 

2992. Steam Engines, &c.: J. E.Outridge, Egham, 
Surrey. [‘d. 6 Figs.}—The inventor claims the means of 
obtainivg a rotary motion from a reciprocating motion without the 
intervention ef cranks or connecting rods, and utilising the motion 
for driving screw propellers, &c. Essentially the invention 
consists in a direct-acting steam pump which forces water between 
two revolving drums of a rotary engine. The two drums are 
geared together by two wheels, one or the other of which can be 
put in gear with a wheel on the propeller shaft, according to the 
direction the propeller is desired to turn. (July 7, 1881). 


2994. Putting up and Preserving Articles of 
Food. &c:: F. Pool, Charleston, U.S.A, [d.7 Figs.)}—The 
bottle or case is made in two halves, and the articles pressed in and 
between them — this insures the thorough filling of the bottle- the 
joint is made air-tight by paper or other material. (July 7, 1881). 


2995. Telephonic and Telegraphic Signalling 
Apparatus: A. C. Brown and H.A.C. Saunders, 
London, [6d. 9% Figs.)—Is for facilitating the intercommunica- 
tion between several telephone or telegraph stations on one and 
the same wire. The chief claim of the invention is fora step-by- 
step or clock mechanism controlled by pulsations in the line 
current, and capable of being thus set from a distant station toa 
position in which alone the telephone or telegraph instrument is 
in effective communication with the line wire. The pulsations 
are produced by a key or contact maker, which is rendered in- 
operative by a locking device as soon as the clock is moved from 
its zero point by an incoming signal. (July 7, 1881). 


2996. Propulsion and Construction of Ships and 
Vessels: W. Coppin, Jun, Londonderry, Ireland. 
[6d. 3 Figs.)—A chamber is formed at each side of the ship and 
into each is placed a paddie-wheel. The chamber is open to the 
water at the bottom and closed at thetop. By forcing compressed 
air into the chamber water is forced from it until the level is 
sufficient to enable the paddles to operate. The object being to 
cause the paddles to work in deep water. (July 7, 1881). 


2999.* Machine for Cleaning and Polishing 
Knives: H. H. Lake, London. (?. V. Godard, Paris), 
[4d. 6 Figs.}—The handles of the knives are fixed, and the blades 
rest upon a plate over which a brush travels. (July 7, 1881). 


3000. Self-Closing Taps, Valves, &c.: G. Craw- 
ford, Glasgow. [(d. 2 Figs.)—The tap is formed with a 
cylinder containing a piston and valve, and is so arranged that the 
pressure on the larger surface of the piston serves to close the 
valve, which is of lessarea, (July 8, 1881). 


3003. Taps: G. Furness and J. Robertshaw’ 
Manchester. [(d. 8 Figs.J—A ping of lignum vite or other 
bard substance is arranged to serve the purpose of the usual flexible 
washers. (July 8, 1881). 

3009. Money Tills: B. W. Webb, London. [8d, 
11 Figs.)—By means of clockwork the money put into a till is 
recorded and the act of putting in such money causes electric 
belis to be struck. (July 8, 1881). 

3014. Photographic Cameras: G. Smith, Lon- 
don, [6d. 9 Figs.)—Relates to methods of connecting backs of 
cameras to their baseboards, and to constructing the compound 
legs of tripod supports. (July 8, 1881). 

3018. Spinning Machine Rollers: H. J. Haddan, 
London. (/. B. William Ober, Soultz, Germany). [4d. 3 Figs.)— 
Uses a covering of seamless tubular web of textile material instead 
of the usual leather and india-rubber coverings. A special fabric 
formed of wool and india-rubber threads is referred to and claimed. 
(July 9, 1881). ’ 


3020. Sashbar for Horticultural Buildings, &c: 
W. Howitt, Ilford, Essex. [6d 5 Figs.|—Bars of wood 
oblong in cross section are used, the sheets of glass abutting against 
the two opposite longer sides. Sheets of soft metal are fastened at 

op and bottom of the bars, their sides being best respectively down 
and up to retain the glass in position. (July 9, 1881). 


3021. Automatic Cut-off and Engine Regulator: 
R. Marchant, London. [td. 4 Figs.)—Consists of a slidin 
drum a, a bar or rod a! on which the drum works, a slotte 





spindle } connecting the valves 62, a link c, andstaffing-box d. As 
the pressure on the drom a varies with the velocity or flow of the 
steam, the valves 62 are more or less raised, and a greater or less 
amount of steam allowed to pass or cut-off. The valves are 








normally kept in a raised position by an adjustable spring 7 
(July 9, 1881). 


3022. Wagon or Carriage Wheels: W. F. Lotz, 
London. (A. Wilké, Brunswick, Germany.) [6d. 17 Figs.j— 
Relates to a wheel consisting of a nave composed of three parts, 
and connected with spokes of iron or steel tubing. Various forms 
of spokes are shown and described, as is also the manner in which 
the three parts of the nave are joined together, &c. (July 9, 1881). 


3024. Grinders, &c.: R. R. Gubbins, London. 
(6d. 6 Figs.}—The grinding material is in the form of an annular 
ring, and is driven by frictional wheels which act on its circum- 
ference. By this arrangement facilities are gained for grinding 
forms of irregular contour. (July 9, 1881), 


Hammerless Breechloading Firearms, 
&c.: T. Woodward, and T. Woodward, Jun., Bir- 
mingham. (6d. 9% figs.1—Claim the combination of parts for 
effecting cocking of the gun. the application to double breechload- 
ing guns of the self-cocking principle, and a safety bolt for 
hammerless guns, (July 9, 1881). 


3028. Axles for Carriages, &c.: 
London. (A. Cohen, Thaszewice, Poland.) [6d. 13 Figs}—Is to 
enable axles tobe lubricated without removal of the wheels, For 
this purpose the axle has a central longitudinal hole in connexion 
with radial apertures, The end of the axle has a screw cap 
which has a hole in it to receive a screw, and by removing which, 
lubricant can be introduced. (July 9, 1881). 

3030. Machine for Making Cigarettes: A.M. 
Clark. London. (J. A. Bonsack, Roanoke, Virginia, U.S.A.) 
[ 14 Figs.)—Relates to details of construction of such appa- 
ratus. (July 9%, 1881). 

3034.* Movable Window Show-Cases: R. Laws, 
London. (4d. 1 Fig.)—The show-case fills the whole window 
space, runs on rollers, and may be turned round on a pivot, the 
object being to enable the operator to have the front of the case 
before him while he is filling it. (July 11, 1881). 


3036. Rollering Machine for Raking Hay: H, J. 
Macey, Wootton Bassett, Wilts. (4d. 2 Figs.)—Claims 
the application of an oblique rake bar in combination with a 
spindle parallel to it, to which are fitted spirally arranged cams 
which carry the hay to one side of the machine. (July 11, 1881). 


3037. Securing the Joints of Earthenware 
Piping, &c.: J. Goody, Wombwell, Yorks. (64. 3 Figs.) 
—The ends of the pipes taper, one fitting within the other, the 
annular space between the two and also an annular groove in the 
inner face of the socket end being filled up with flexible material. 
(July 11, 1881). 

3038. Fire-Lighters: J. F. Wiles, Old Chariton. 
[4d. 4 Figs.j—Relates to fire-lighters, which are made of sawdust, 
small strips of wood, &c., and consists in forming same with 
draught passages through them. (July 11, 1881). 


3042. BandSaw Machines: A. Dodman, King’s 
Lynn, and N. G. Kimberley, London. [6d 5 Figs.|— 
Relates to arranging such machives so that the cutting angle may 
be altered and controlled without altering the position of the table 
carrying the material being sawn; to devices for enabling pieces 
of circular form to be cut, and to mechanism to enable pieces with 
curved or other forms capable of being produced from a template 
to be sawn out. (July 12, 1881). 


3043.* Bicycles, &c.: G. J. T. Barrett, London. 
(2d. }]-—Relates to attaching the saddles, the application of a sun- 
and-planet motion to the cranks, &c, (July 12, 1881), 


3046. Machinery for Spinning and Doubling 
Cotton, &c.: T. Coulthara, Preston. [6¢d. 8 Figs.J)— 
In self-contained ring spindle tubes there is a chamber made 
below the footstep to receive the dirty oil and sediment which 
flows into it through a duct in the step. The chamber can be 
emptied by the removal of a screw plug. The illustrations show 
an adjustable sheet-metal ring holder for double flanged rings ; & is 


H. H. Lake. 




















a flat annular ring whose centre opening is large enough to pass 
easily over the ring j. A pair of lips / rest upon the upper side of the 
lower flange of the ring; n nare holding-down screws passing 
through slots, by which the holder may be adjusted concentrically 
with the spindle, (July 12, 1881), 


Electric Lamps: F. W. London. 





3049. . Haddan, 
(L. G. Woolley, Mendon, Mich, U.S.A.) (6d. 8 Figs.|—The points 





of novelty in this lamp are, firstly, placing the whole of the 
regulating mechanism inside the dash-pot, and keeping it con- 
stantly immersed in glycerine or other lubricant. ndly, 
im arranging the regulating device within the upper carbon- 
holder. Thirdly, in forming the upper carbon-holder in two 
pieces united by easily fusible solder that gives way when 
the electrode gets too short. Fig. 1 shows the upper part of a 
lamp; Fig. 2 is an enlarged view of the dash-pot, and .3is an 
elevation of the carbons and clamps. D is an axial magnet, the 


Fig. 

















core of which is connected by the rod O to the lifting lever P. 
This lever is pivotted in a groove in the frame Q, and when the 
core israised it bites into the inner surface of the carbon-holder 
and draws it up. When the core falls the lever and holder drop 
with it and come into contact with the piston ‘or dash J depend- 
ing from the rod I, when the frictiona! connexion is broken and 
the carbon-holder descends by gravity until an upward motion 
of the core causes the lever again to bite. If the glycerine be found 
objectionable a spring between Q and J may be substituted for it. 
The clamp I' of the upper carbon-holder (Fig. 3) is secured to the 
adjustable bar D'! by solder, which will melt when the arc 
approaches too nearly. An insulated chain L serves to catch the 
clamp as it falls. (July 12, 1881). 


3050. Furnaces or Tanks used in the Manu- 
facture of Glass, &c.: J. A. King and J. Little, 
Dublin. [5d. 6 Figs.j]—Refers to the use of floating rings or 
bands in combination with the covered pots for the continuous 
manufacture, and to an outer and inner ring for the intermittent 
manufacture of glass; to a double furnace in which, while one 
a is being coated the other is at full heat, &c. (July 
” )- 


3051. Apparatus for Causing Force to Act and 
Effect Motion to Bodies, &c.: G. Wilson, West- 
minster. [8.9 Figs.)—This specification is too long to be con- 
densed within the Jimits of an abstract, The following quotation 
will serve, however, to indicate the nature of the invention. “ The 
methods hitherto adopted in effecting motion to a body or bodies 
consist in causing forc> to react on some other body or bodies 
external to and constituting no part of the mass of the body or 
bodies to be moved; such for example, as vessels on water and 
locomotives on railways, which are moved, through mechanism, 
by the steam power reacting respectively on the water and the 
rails, Now, this invention differs therefrom in causing the matter 
or inelastic fluid on which, through suitable mechanism, the power 
reacts to move with and constitute a portion of the massof the 
body or bodies to which motion is to be effected.” (July 12, 1881). 


3052. Hauling or Winding Engines and Wagons: 
D. Greig and R. H. Shaw, Leeds, Yorkshire. [6d. 
6 Figs.|—Consists (1) in arranging on a hauling engine a pair of 
winding drums and coiling gear upon a vertical axis beneath the 
boiler. (2) Ina tipping wagon in which the tipping is effected by 
a windlass arrangement operated by the pull of the hauling engine, 
which, drawing a rope from a drum beneath the wagon turns a 
barrel and winds up a chain attached to the hinged body of the 
wagon. (3) In effecting the tipping of a wagon by a hydraulic 
jack carried upon the underframe beneath the body of the wagon, 
The engine is illustrated at page 233 and the wagons at page 308 of 
the last volume of ENGINEERING. (July 12, 1881). 


3053. Battery Telephones, &c.: L. Jacobson, 
Berlin. (6d. 14 Figs.)—The invention consists in the applica- 
tion of a speaking tube to the transmitter. If the sound be too 
loud, part can be allowed to escape through a door f or by moving 








the tube with relation to the diaphragm, The “fluctuating con- 
tacts” of the microphone may be of iridium or of alloys containing 
that metal. The secondary bobbin of the induction coil is wound 
between two layers of the primary coil. (July 12, 1881), 


3054, Brooms and Brushes: A. Denjoy, Auch, 
France. {[6¢. 97 Figs.—The brushes are made with an 
appliance by which they can be attached to long handles to obviate 
the necessity of employing scaffolding. (July 12, 1881). 

3055. Disinfecting Apparatus: C. M. Scott, 
Dalkey, Dublin. [6¢. 8 Figs.)—The disinfecting chambers 
are made in sections for ease in transport and erection. They are 
heated by atmospheric gas burners, and are provided with a 
safety apparatus, formed in fusible metal for shutting off the gas 
when a dangerous temperature is attained. (July 12, 1881). 

3056. Treating Fiuid Slag from Iron Ore Smelt- 
ing or Blast Furnaces: A. M, Clark,London. (4. 
D, Elbers, Hoboken, NJ., USA.) [6d. 3 Figs])—The fluid slag is 
run into a rotating annular gutter or mould, by which means it is 
laid in thin layers one above another, which weld together and form 
a solid homogeneous mass. (July 13, 1881), 


3064. Drying Sugar, &c.: A.and J. D. Scott and 
T. R. Ogilvie, Greenock. [6¢. 5 Figs.)—Relates to an 
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improved process of drying sugar in the form of plates, sticks. 
pieces, crystals, grains, or powder, by causing rapid currents of 
heated air to act on it, and comprises an elongated chamber com- 
bined with carriages, endless straps, or equivalent means for 
moving the sugar gradually step by step through the chamber, 
and one or more adjustable inlets and outlets. (July 13, 1881). 


3067. Induc or Accelerating an Outward 
Draught from neys, &c.: J. Gilmore, Nor- 
wood, and W.R. Clark, Peckham. [iid 8 /igs.)—Con- 
sists of a chimney cow! with two or more rings in an axial line, the 
object being to form the smoke outlets into annular wide-mouthed 
apertures narrowing towards the centre. (July 13, 1881). 


3068. Flexible Strips for Strengthening Stays 
or Corsets,&c.: R. Auerbach, London. [iid 3 Figs.) 
—Thin metal layers are united with shellac, and enclosed in an 
envelope or cover. (July 13, 1881). 


3078. Machinery for Manufacture of Cakes, 
Biscuits, Sweetmeats, &c.: W. R. Lake, London. 
(J. H. Mitchell, Philadelphia, U.S.A.) [6d. 2 Figs.)—Comprises a 
material box, a pan-supporting table, and mechanism for moving 
one vertically towards and away from the other. When the 
machine is in operation the material flows from nozzles upon the 
pan, and is subsequently dealt with by shaping ard baking. (July 
14, 1881). 


3079. Open Firegrates and Cooking Ranges for 
same: J. Cornforth and E. T. Burton, Sirming- 
ham. [6d. 11 Figs.}—The grate bars are made hollow or tubular, 
They are open at their front ends and at their back ends enter 
into vertical channels constituting a perforated bridge through 
which currents of hot air from the hollow bars pass. The flame 
and volatile matter rises from the burning fuel, and passing over 
the bridge, mingles with the hot air; by which means the unburnt 
matter is oxidised, and the maximum heat obtained. (Jul y 14, 1881). 


3080. Looms: G. Clayton and T. Richmond, 
Burnley, Lanc e. (64 5 Figs.j—Is for an arrange- 
ment of shedding motion or index apparatus for changing the 
order of succession in which the heralds are to be moved when 
weaving patterns. The invention consists (1) in mounting loosely 
on a shaft eccentrics or cams, which are selected and placed in or 
out of working position by peg, lags, or cards operating upon a 
series of levers; and (2) in the method for equally lifting both 
ends of the healds; this is accomplished by a cord or wire passed 
over a pulley and connected by one end to the heald and by the 
other end to a jack lever operated by an eccentric. (July 14, 
1881). 


3081. Water-Closets and Urinals: W. Dawes, W.- 
H. and D. Thompson, Leeds, Yorkshire. [(d. 6 Figs. 
—Relaies first to a definite supply syphon. and consists in employ- 
ing acompound* boot” or service cistern instead of the usual 
single cistern. The second part of the invention consists in 
making cisterns of upright wood stakes secured by hoops after 
the manner ofacask. (July 14, 1881). 


3089. Apparatus for Heating Fluids by Steam: 
J.H. Frazer, Bromley-by-Bow, Middlesex, and J 
C. Welch, Manchester. [6¢. 7 Figs.}—Consists essentially 
ina steam jet or nozzle, which is for mod somewhat after the 
manner of an atmospheric gas burner. The nozzle is enlarged at 
its back end and receives the conical or tapered end of the steam 
inlet, which directs the jet of steam centrally through the nozzle, 
whilst some of the liquid to be heated passes through openings in 
the enlarged part and condenses the issuing jet of steam before 
it reaches the body of the fluid; by this means it is stated the 
objectionable noise usual when liqnid is heated by a jet of steam 
is prevented, (July 15, 1881). 


3090. Ladies’ Saddles. W. F. D. Schreiber, 
Roundwood, Ipswich. [6¢. 2 figs.|—An additional point 
or rib is fixed to the off side of the saddle to prevent wringing or 
twisting by the weight of the rider. (Ju!y 15, 1881). 


3091. Fluid Meters: T. R. and T. W. Harding, 
Leeds, Yorkshire. [6d 10 Figs.j}—lInstead of the several 
dials and pointers usual with gas meters. the consumption of gas 
is recorded by a series of wheels mounted on a common axle, each 
having on its periphery numerals No. 0 to 9. A second axle 
parallel! with the first carries a series of toothed wheels which 
gear with teeth on the recording wheels. These are decimally 
arranged, that is to say, when the unit whee! has completed one 
revolution it causes the next wheel to it to turn one-tenth, and so 
on throughout the series. (July 15, 1881). 


3094. Propelling Ships or Vessels, &c : 
Allison, London. (7. 8. Widmer, Boston, l 
—Hollow rotative floats or paddle wheels are arranged at each 
side of the vessel, and form the means of propulsion, as weil as 
increasing the buoyancy of the ship. (July 15, 1881). 


3095. Mining Machines: W. Mather, Man- 
chester, and F. M. Lechner, Columbus, US.A. [l0d. 
12 Figs.)— The object of this invention is to adapt the “heading 
machine” described in tormer Patent 1469 of 1881, so thatit may 
be used in undercutting the coal on the “long wall” system, in 
which case the machine works para/lel with the breast or face of 


oo 
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the coal, but in the previous case the heading machine worked at | 


right angles. A cutter-bar extending laterally from the machine 
and supported at or near its outerendin a bearing or shoe, is 
caused to revolve, while the part of the machine in which the 
cutter-bar is mounted, receives at the same time a progressive 
movement by which means a slot is produced in the coal. (July 15, 
1881). 


3099. Apparatus for K - | Screw Threads on 
or in Metal Tubes, &c. . Lake London. (/. 
Armstrong, Bridgeport, Connecticut, os 8 bs (8a. 21 Figs.)—Relates, 
first, to the means of setting and resetting the cutting tools when 
used in lathe screw cutting; secondly, to die blocks or cutters; 
thirdly, to hand stocks and dies. (July 15, 1881). 


3101* Automatic Railway Brakes: W. Parsey, 
Brighton, (2¢.)—The blocks are applied by springs, the ten- 
dency of the eee being counteracted by fluid pres sure acting 
against pistons in cylinders, The brakes are applied bye ommuni- 
cation being established between the cylinders and the atmosphere 
(July 15, 1881). 

3104.* Making up Bread from Whole Meal: G. 
W. Simmons. London. (2¢.)—To obviate the hard crusts 
usual with such bread, the loaves, before baking, have a thin layer 
of superior dough placed onthem. (July 16, 1881). 


3105.* Metallic Plates for the Soles of Boots and 
Shoes: R. Jones, Abercarn. Mon. (2d.)—Plates with 
raised portions are used, the object being to keep the remaining 
portions free from contact with hot floors, cinders, &c. (July 16, 
1381). 

3107.* Heating Apparatus: H. J. Haddan, Lon- 
don. (J. F. Lebreton, Besancon, France). [(2d.)—Is to utilise the 
ealoric resulting in apparatus for burning hydrogen gas and 
consists of a series of small tubes. which serve as a multiple 
chimney and reduce the volume of gas to be condensed in eack 


chimney. (July 16, 1881). 
3108.* Apparatus for Scouring and Cleansing: 
H. J, Haddan, London. (ZL. Poitevin, Amfreville-sur-Jton, 


S.A.) [6d. 10 Figs.) | 


France). [2d.)—Has for object to extricate tissues mechanically 
from such machines and to dry them. (July 16, 1881). 


3109.* Firearms: L. de la Bastide, Grignols, 
Dordogne, France. [2¢.}—This cannot well be understood 
in the absence of drawings. (July 16, 1881). 


3110.* Propelling Tricycles, &c.: W. H. Howorth’ 
Clackheaton Yorks, (2¢.)—The tri-ycle carriesa reservoir 
of water connected by pipes toa pump which rotates a turbine. 
The pump is actuated by levers or wheels. (July 16, 1881). 


3112.* Apparatus for Packing Tea, &c.: E. 
Ormerod and J. Higson, Atherton, Lanc. (2¢.)—Con- 
sists of an arrangement of plunger and mould, (July 16, 1381) 


3113. Motive Power Engine Operated by Hy/ro- 
Carburetted Air: E. Eteve and C. C. Lallement. 
Paris. [6d¢. 5 Figs |—Petroleum and air are admitted to the 
cylinder where they become incorporated and mixed, a further 
quantity of air is then admitted, and when the piston has accom- 
plished two-fifths of its stroke, the mixture is ignited by an electric 
spark and the expansion of the ignited gases acts during remaining 
three-fifths of the piston stroke. The electricity is produced bya 
magneto-electric apparatus driven by the engine, The charge is 
admitted alternately to each end of the cylinder, so that the engine 
is double-acting. The products of combustion are released by a 
slide valve. (July 16, 1881). 


3115.*° Apparatus for Flushing Water-Closets, 
&c.: F. Wirth, Frankfort. (¢@. Mack, Frantfort.) (24.)— 
An arrangement of syphon flushing apparatus. (July 16, 1881). 


3117." Boots and Shoes: A Christophe, Liege, 
Belgium, (2¢.)—A steel sole is sewn on tc one of thin leather, 
the edge of the steel sole has holes in it for rivets. The steel sole 
has also other holes and slots which hold an outer half-sole of 
leather, (July 18, 1881). 


3118.* Carriage Lamps, &c.: C. Saunderson, 
London. (2¢.)—The lamp has a metal case which fits into a 
space at the back of the carriage, access to the lamp being possible 
either from the inside or outside of the carriage. One face of the 
lamp lights the interior of the vehicle, the other acts as a signal at 
the back. (July 18, 1881), 


3120.* Washing Machines and Kiers: H. Brandes, 
Hamburg. (7. Harbect and A. Hasperg, Elmshorn, Prussia). 
(2¢@.}—Relates to machines in which a stream of boiling water 
passes through the material to be cleaned, and consists of a per- 
forated basket which receives the material, and which has a 
reciprocating motion given to it within the boiler. (July 18, 1881). 


_3121* Range-Finder: G. W. Hart, Portsea. [2¢.)]— 
On a quadrant are two vertical wires, one being able to rotate 
round the other. A prism is used to obtain a view of the object 
obliquely, and then, by comparing the object seen thus with 
it seen direct, a chord of the circle can be measured by the 
quadrant, the distance of such chord being the radius, whose 
length, which is the distance sought for, can be read off. (July 18 
1881). 


3122. Electric Bridges for Lamps: St. G L. Fox, 





Westminster. (2¢)—Employs certain grasses or fibres, more 
particularly from the roots of the Italian grass (Andropogon 
Ischeemum, or Chrysopogon Gryllus). The fibresare boiled in a 
solution of caustic soda or potash, their outer skins are then 
removed and they are boiled in water. The fibres are straightened 
while still damp, they are then bound by being stretched ona 
block of carbon, buried in plumbago, or hermetically sealed in a 
crucible, and raised to a white heat in the usual manner. After 
carbonising, if desired, the fibres are ready for mounting as 
electric bridges. (July 18, 1881) 


3124.* Boots and Shoes: J. Robertson, Kilburn. 
(24.}—A piece of elastic webbing is inserted in the instep and 
covered with a flap of leather. (July 18, 1881). 


3129.* Apparatus for the Mechanical Repro- 
duction of Sound: J. J. Walker, London. (2d.}— 
A perforated band is caused to travel past an orifice from which 
a stream of air issues. Sound vibrations are thus produced and 
are intensified by resonators, (July 18, 1881) 


3133.* Aerated Beverage, &c: C. Kempster. 
Nesscliffe, Shropshire. (2¢.)—Barley is steeped and the 
liquor boiled with hops. After cooling it is subjected to the pres- 
sure of carbonic acid. (Ju!y 19, 1881). 


3136. Manufacture of Decanters, Bottles, &c.: 
T.P. Richardson, Wordsley, Staffordshire. (2¢.)— 
The metal is gathered on the blowing iron and partly blown into 
sape, it is then biown into the mould, which is formed of movable 
plates. (July 19, 1881). 


3138. Treatment of Soap Lyes for the Separa- 
tion of Glycerine therefrom : F. Versman, Charl 
ton, Kent. (2d.)—The salts after being separated from the 
lyes by boiling are treated in an apparatus termed the * osmogene,” 
such as is used in beetroot sugar manufacture. (July 19, 1881). 


3144." Pickers for Looms: C. F. and E. Burslem, 
Cheadle, Cheshire. [2d.)—The buffalo leather forming the 
picker strap is folded around a tube or bush, which is capable of 
sliding upon the spindle or guide of the shuttle box (July 19, 1881) 


3146.* Effecting Intercommunication in the 
Lighting and the Working of the Brake Me- 
chanism of Railway Trains by Electricity: G. K. 
Winter, Norwood. [(4d.)—Relates (1) to details of electrical 
connecting hooks (Patent 2637 of 1874) between carriages ; (2) to 
a combination of electric intercommunpication and electric brake; 
(3) to an electric brake system. (July 19, 1881). 


3153.* Manufacture of Pneumatic Despatch 
Tubes, &c.: J. J. Mayall, Reading, Mass., U.S.A. 
( i.)—The tube is a compound of rubber, graphite, and sulphur 
(July 20, 1881). 


3154* Manufacture of Melting and Annealing 
Pots: J.Brown, Cradley, Worcester. (2¢)—They are 
made of steel. (July 20, 1881). 


3168.*| Breechloading Firearms and Cartridge 
Boxes for same: H. Simon, Manchester. (/. Betterli, 
Paris). [4d.)—Relates to the construction of breechloading fire- 
arms, ip which the breech is closed by a sliding breech bolt, and it 
consists mainly in the application to such firearms of mechanism 
and devices whereby they are made to act as repeating rifles, sup- 
plying the cartridges from a magazine formed in the front part of 
the stock underneath the barrel. The invention is also applicable 
to existing guns. (July 20, 1881). 


3169. Electric Machines: A. M. Clark, London. 
(W. Laing, Paris), (4d.)—Describes the combination with & mag- 
neto or dynamo-electric machine of a commutator (including any 
collector or circuit breaker), working in water or other fluid of 
little or no conductivity, for the purpose of rectifying the whole or 
a part of the machine current, and dependent or independent of 
the machine at will. This was described in ZNGINEFRING of 
February 3rd inst. (July 20, 1881). 


3172.* Sounding Machines, Pressure Gauges 





drawings the arrangement cannot well be understood. 
1881). 


3174.* Manufacture of Fence Wire: A.C. Hen- 
derson, London. (Witte and Kamper, Osnabruck, Germany). 
(2d.}- Star or diamond- shaped spikes are inserted between the 
wires of the strands. (July 21, 1881), 


3177. Insulated Coatings and Covers, or Cases 
for Telegraphic Wires and Cables, &c.: T. J. 
Mayall, Reading, U.S.A. [4d¢.)—Copper wires are laid 
parallel with each other between continuous bands of india-rubber 
3 in, wide, and are then vulcanised, Such strips are packed edge- 
wise in troughs underground. (July 21, 1881) 


3183. Decoration of Paper Hangings, &c.: W. 
and W. Cunnington, London. ([2¢j}—Powdered mica, 
metals, &c., are blown on to a paper in which the design has been 
printed in adhesive paste. (July 21, 1831) 


3185.* Solitaires or Studs, &c.: 
London. (2d.)—Relates to details of 
made in two pieces, held together by a spring clip. 
1881) 


3197.* Gallery for Globes and other Lamp 
Glasses: J. W. Cade and T. W. Duffy, Liverpool 
(z@.]}—In place of the ordinary retaining screw a spring clip is 
used that permits the expansion of the glass. (July 22, 1881) 


3198.* Fastener for Cords and Ropes: J. W. 
Cade and T. W. Duffy, Liverpool. (2¢.)—This is a catch 
plate for holding blind cords in any position. (July 22, 1881). 


3205.* Writing Instruments: J. Kuttner, London. 
[2@ }—Relates to the details of stylographic pens, (July 22, 1881). 


3209. Apparatus used in the Manufacture of 
Gas: C.S. Ellery. Bath. [6d 6 /igs.}—By this apparatus 
the pressure in the retort caused by the dip in the hydraulic main 
is obviated, but it is so arranged that it can be worked with an 
adjustable dip or seal, The gas passes under a sliding partition 
that can be raised and lowered, so that the gas may either have a 
free passage over the liquid in the main or be obliged to bubble 
through it. (July 22, 1881.) 


3250. Steam Cooking Apparatus for Military 
Purposes: D. Grove, Berlin. [(d. 4 Figs.)—This is a 
transportable military steam cooking apparatus consisting of 
framework and wheels, a furnace, boilers, vessels, or receptacles, 
and a steam-generating space. (July 25, 1881). 


3275. Gas Motor Engines: R. Ord, Devizes, 
Wilts. [6d. 11 Figs.}—The following constitute the essence of 
the four ‘* claims” made for this invention: (1) the use of a pump 
for forcing gas into the lighting chamber; (2) the combination of 
this pump wlth another for forcing air into the lighting chamber; 
(5) the use of a compound pump for the double purpose; and (4) 
constructing the piston with ports for the admission of the air of 
the explosive charge, The operation of the engine is as follows: Air 
enters pump K through valve 8,and gas enters pump L through 
pipe 1. When the piston B has arrived at the bottom of its stroke, 
the plungers & / have accomplished one-half of their upward stroke, 
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L. A. W. Lund, 
manufacture of studs 
(July 21, 




























the plunger / passes a groove so that all the gas above it passes 
through valve 2 and pipes 3 and 4. The cam G depresses the 
valve F ana opens the lighting chamber i to the outer air and also 
opens the small port 5. The gas is lit by the lame at n when the 
charge is admitted beneath the piston B through valve F. At 
about one-third of the upstroke of the piston the cam C causes 
valve F to suddenly rise thereby, closing all the ports in the back 
plate v and opening the lighting chamber i to the port W, thus 
igniting the charge. When the piston is forced to the top of its 
stroke, the port 15 in valve H is brought opposite the passage 16 
in the cylinder, and the port 14 in the back plate M, and the pro- 
ducts of combustion are discharged, (July 26, 1831). 


3304. Protection of Iron and Steel Surfaces: 
F.S. Barff, Kilburn, Middlesex, G. and A.S8. Bower, 
St. Neots, Huntingdon. (6d. 5 Figs.)}—Has reference to 
improvements on severa! former patents, and consists essentially in 
ewploying a gas furnace heated externally, and containing within it 
the articles to betreated. Petroleum is introduced for the purpose of 
freeing the articles from rust, and a film or coating of magnetic 
oxide is deposited upon them by the action of superheated steam. 

(July 28, 1881), 


4154. Valves: W. J. F. Thompson, Cashirciveen 
Camp. Ireland. [4¢. 4 Figs)J—A truncated cone of india- 
rubber is placed on aspindle, which passes through it, and is 
secured by a washer at the smaller end. This constitutes the 
valve. (September 27, 1881). 

4249. Umbrellas: J.Miniere, Paris. [4¢. 12 Figs] 


—Relates to the closing action and to a special shape of rib. 
(October 1, 1881). 


4993. Horseshoes: H. J. Haddan, London. \/. 
D. Billings, New York), (4d. 4 Figs.}—The shoe has a continuous 
calk or projecting rib extending all round from heel to heel, 
(November 15, 1881). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINBERING, 35 and 36, 





&c.: T. Bassnett, Liverpool. (24.)—In the absence o% 
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‘THE HYDRODYNAMIC EXPERIMENTS 
OF DR. BJERKNES.—No. III. 


In the former articles of this series we have 
described (lst) the experiments of Dr. Bjerknes 
illustrative of the dynamical influence of pulsating 
bodies upon one another and upon the medium in 
which they are immersed, as well as the influence 
or reaction which that medium so affected, exercises 
upon the bodies themselves ; we have also pointed 
out the very remarkable analogy which may be 
observed between those phenomena and the pheno- 
mena of magnetic attraction and repulsion.* (2nd) 


— =e 


Fig. 30 is an illustration of an extremely simple 
piece of apparatus employed by Dr. Bjerknes for 
investigating the part played by specific gravity in 
determining the influence which pulsating or oscil- 
lating bodies have upon bodies of greater or less 
specific gravity than the medium in which they are 
immersed. This apparatus consists of a stand car- 
| rying two supports to which are attached by means 
of silk thre: two little cylindrical bars, one of 
which, that to the left, being lighter than the water 
in which they are submerged, and the other to the 
right of the figure being of greater specific gravity. 
In the experiments shown by Dr. Bjerknes at Paris, 


























Fis. 34. 


We have described another series of Dr. Bjerknes’s 
experiments, in which the action of pulsation upon 
oscillating bodies, or that of oscillating bodies upon 
one another, has been investigated, and here again 
a most interesting analogy between them and mag- 
netic phenomena is to be observed.t{ We now come 
(3rd) to another and particularly interesting phase 
of the research in which not only are some of the 
less familiar magnetic phenomena illustrated by 
hydrodynamic analogies, but the very curious phe- 
nomena of diamagnetism and the differences between 
magnetic and diamagnetic substances are capable of 
very exact representation by the action of pulsating 
and vibrating bodies upon other bodies immersed in 
a medium capable of taking up and transmitting the 
impulses communicated to it. 
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Fig. 35, 











* see ENGINEERING, page 23 ante. 
+ lbid., page 147 ante. 


Fie. 41. 


the former was made of elder-pith while the latter 
was of sealing-wax. In all other respects the two 
bars were precisely alike, and the lengths of the 
silk attachments were so adjusted that the two 
bars rested at the same level in the liquid, It is an 
interesting fact that these two bars are respectively 
influenced by a pulsating body in totally different 
manners: thus, if the pulsating drum figured in 
Fig. 6 (page 24) be brought into the neighbourhood 
of the light or floating bar so as to place the latter 
within its field of influence, the bar will immediately 
place itself in such a position that its axis will 
be perpendicular to that of the pulsating drum or 
parallel to its membrane when at rest, as is shown 
in the diagram Fig. 31. 

If, on the other hand, the pulsating drum be 
approached to the heavier bar, the latter will 
immediately set itself with its axis diverted to 








the pulsating body, and_as near as may be in 
a line with its axis of pulsation, as is illustrated 
in the diagram Fig. 32. The above experiments 
bear a most remarkably close analogy to the highly 
interesting phenomena of dia- and para-magnetism. 
The pulsating body is in both experiments the 
analogue of the magnet; the haavler bas 2 ts 
very exactly in its behaviour a bar of soft iron 
suspended by a thread or balanced on a centre, and 
which under the influence of a magnet would set 
itself axially with respect to the lines of force con- 
stituting the magnetic field. The behaviour of the 
lighter bar, on the other hand, is a very close 
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analogue to that of a bar of copper, or other dia- 

magnetic substance suspended within the field of a 

powerful magnet, and which would under its 

influence set itself equatorially, or more correctly 

speaking in a positive perpendicular to the lines of . 
etic force. 

The explanation of the hydrodynamic phenomena 
observed in the above experiments will be more 
clearly understood by referring to another and 
closely allied series of experiments made by Dr. 
Bjerknes with the extremely simple apparatus shown 
in Figs. 33, 34, and 35. Fig. 33 is nothing more thana 
small sphere of some material heavier than water, 
such as sealing-wax or metal, suspended by a silk 
thread from a small cork float. Fig. 34 represents 
a sphere of similar size, but of a material lighter 
than water, kept below the surface of the liquid by 
being attached by a silk thread to a heavy wire or 
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bar which is itself suspended from two cork floats, 
and Fig. 35 is a heavy ball rigidly attached to a 
similar wire suspended, as is that of Fig. 34, to two 
little floats of cork. 

If now the little apparatus, Fig. 33, be placed 
in the water, and the pulsating drum (Fig. 6), 
or the vibrating body (Fig. 12) be brought 
near the suspended ball, the latter will be 
attracted by the vibrating or pulsating body in 
whatever position it may be, but if the pulsating 
drum or the oscillating ball be approached to the 
floating body, Fig. 34, then repulsion will take 

lace. Here again the magnetic analogies are 

orne out, for the heavier ball behaves, under the 
influence of the pulsating body, as a piece of soft 
iron would under the influence of a magnet, while 
the lighter body acts in a manner analogous toa 
diamagnetic body placed within a powerful mag- 
netic field. In referring to these experiments, while 
it is convenient to speak of the one body influenc- 
ing the other, it must not be lost sight of that the 
medium in which the two are immersed and sur- 
rounded is the real transmitter of the influence and 
plays as important a part in the phenomena as 
do the oscillating bodies themselves. This fact 
makes the analogy between the hydrodynamic phe- 
nomena and the diamagnetic phenomena still closer, 
for while the bodies under observation represent 
the magnetic apparatus employed, so does the water 
in Dr. Bjerknes’s experiments become the analogue 
of the ‘‘ medium” by which Faraday explained what 
would otherwise be a mysterious action at a dis- 
tance by which the one body is influenced by the 
other. If we regard all bodies, whether solid, liquid, 
or gaseous, as subject to magnetic attraction, al- 
though in different degrees, the importance of the 
medium in the action of the phenomena will be at 
once apparent, for if within a magnetic field a body 
be placed which possesses greater magnetic properties 
than the medium with which it is surrounded, it will 
be subject to direct magnetic influence, and attrac- 
tion will take place. If on the contrary the sur- 
rounding medium be more magnetic than the body 
under investigation, then the phenomena of dia- 
magnetism come into play, the difference between 
the two on this theory being explained by the 
nature of the difference between the magnet’s 
attraction for the body under examination and the 
magnet’s attraction for the surrounding medium. 

In Dr. Bjerknes’s experiments the water is a very 
exact analogue of the magnetic medium, for by its 
own motion, which is communicated to it by the 
pulsating or vibrating body, it sets the suspended 
body into vibration, the phase of which is deter- 
mined by the facility with which the body is influ- 
enced by the oscillations of the water or the resist- 
ance which it offers to that influence. If, for 
example, the body be heavier than the water, its 
motion is necessarily smaller than that of the water 
in its neighbourhood by reason of its greater mass, 
and therefore its oscillations are with respect to 
the water in opposite phases to the oscillation of the 
water itself, and attraction takes place. On the 
other hand, the oscillations of the lighter body, by 
reason of its smaller mass, are greater than those of 
the water with which it is surrounded, and there- 
fore relatively to it both are moving in the same 
direction and repulsion is the result. 

This very interesting series of experiments, illus- 
trating this particular branch of the research, may 
be repeated with either pulsating drums or vibrating 
balls, the results in either case being precisely the 
same; that is to say, a body which is of greater 
specific gravity than the medium in which it is 
immersed is attracted towards the pulsating or 
oscillating body, while a substance lighter than the 
surrounding medium is influenced in the opposite 
direction. 

We now come to refer to another branch of this 
curious investigation in which what Dr. Bjerknes 
calls a hydromagnetic field is produced by the action 
of two pulsating drums, having a common axis, but 
separated by a short and adjustable distance so as to 
enclose a fluid space between them. Within this 
space, or hydromagnetic field, bodies, such as the 
little sphere illustrated in Fig. 35, are floated, and 
another series of very remarkable analogues to 
magnetic phenomena are produced. The very 
ingenious and beautiful piece of apparatus by which 
this vibrating field is produced, and which was 
designed by Mr. Vilhelm Bjerknes, is shown in 
Fig. 36, and consists of a pair of pulsating drums, 
each of which is in construction identical with those 
figured in Figs. 3 and 6, and by means of suitable 
attachment these drums can be connected up with 





the pump, Fig. 4, so as to be vibrating together or 
in opposite directions. By a screw adjustment 
shown in the figure the drums can be separated 
to any required distance, and by the simple altera- 
tion of a screw they can be fixed in any position 
ranging between the horizontal position shown by 
the full shaded portion of the figure and the vertical 
position shown by the dotted lines, 

If the little apparatus, Fig. 35, be floated beneath 
the surface of a vessel of water and the pair of 
pulsating drums, Fig. 36, also immersed, be adjusted 
in such a position as to lie in the same vertical axis 
and with the little ball of Fig. 35 equidistant 
between them, a very interesting series of pheno- 
mena may be observed by varying the conditiuns 
under which the hydrodynamic field exercises an 
influence on the body floated between them. If the 
two drums be connected respectively to opposite 
ends of the pump cylinder the one will expand 
while the other contracts, as shown in the diagram, 
Fig. 37, and in other words the membranes will be 
moving in the same directions, Under these condi- 
tions the little ball between them will be attracted 
to the common axis of the drums, and if it be 
drawn away to any distance within the field of in- 
fluence of the pulsating apparatus it will return to 
its position and come to rest when coaxial with the 
drums. This is very exactly represented by the 
magnetic experiment illustrated in the diagram, 
Fig. 38. In this diagram, Ais a little pellet of soft 
iron imbedded in the top of a circular disc of cork C 
which floats upon the surface of a vessel of water ; 
above and below this pellet are fixed in a suitable 
stand two permanent bar magnets S N and SN, 
the position of whose poles can be varied at will. It 
will be found that when opposite poles are directed 
to the floating pel’et, the latter will take up a posi- 
tion lying in the common axis of the two magnets, 
for by induction the pellet will be polarised verti- 
cally, its upper and lower surfaces being of opposite 
polarity to one another and to the ends of the per- 
manent magnets respectively presented to them. 
If, however, the position of the magnets be so 
altered that the poles of similar name are presented 
to the pellet as shown in Fig. 40, a very different 
result is obtained, for in this case (assuming the 
impossibility of the magnetic axis of the pellet being 
and remaining in exactly the magnetic axis of the 
permanent magnets) the iron is by induction pola- 
rised horizontally, and the pellet with its float is 
repelled to a short distance away from the axis of 
the magnets, but yet is attracted from distances 
greater than that. If the float be drawn away to 
near the limit of the field of influence it will return 
and will oscillate under the opposing influence of 
the attraction of the magnet poles for one side of 
the pellet, and then repulsion for the other, and 
it will come to rest in a position similar to that 
shown in Fig. 40, at which the two influences are 
equilibriated. This phenomenoa is perfectly well 
illustrated by Dr. Bjerknes’s apparatus, for by so 
connecting the pulsatory drums of Fig. 36 that they 
both expand and contract together, the little floating 
ball, although attracted from regions outside the 
axis of the drums, cannot be maintained in that axis 
but is in every case repelled to a position eccentric 
to that axis, as shown in Fig. 39. 

For the purpose not only of exploring the fields 
of influence produced within a medium by the 
action of pulsating or oscillating bodies, but also 
of producing a permanent record of the directions of 
the different lines of force within such fields of 
influence, Dr. Bjerknes has designed the very pretty 
little instrument shown in Fig. 41, which consists 
of a hollow metal ball or cylinder of the form shown 
in the figure, mounted on a fine elastic steel wire 
which is free to bend in all directions, but which 
by its elasticity causes the hollow cylinder to return 
to its normal and vertical position when disturbing 
influences have been removed. Above this cylinder 
and rising along it and above the surface of the 
water, is a light rod to which is attached a marking 
point or, as is shown in the figure, a camel’s hair 
pencil, and by which any horizontal displacement 
of the cylinder can be recorded on a horizontal 
sheet of paper or of glass, lowered so as to be 
touched by the pencil in its excursions, and receive 
an ink mark from the previously charged pencil. 
In Fig. 42 we have an illustration of the method 
of exploring the field of influence produced by 
the two pulsating drums of the instrument shown 
in Fig. 36, in the position indicated by the 
dotted portion of the figure. The stems of the two 
pulsating drums are passed through two holes in a 
plate of glass which is supported in a horizontal 





position above the surface of the water, and just out 
of reach of the point of the pencil, by four little 
clips, each of which is attached to an adjustable 
stand by a short flexible flat spring. When the 
drums are caused to pulsate by the action of the 
pump, the indicating instrument, Fig. 41, is set into 
oscillation, vibrating in a direction determined by 
its position within the field of force, and by the 
combined action of the two pulsating drums. If 
now, while the cylinder is vibrating in any given 


Fig. 4%. 














direction, the glass be slightly pressed down so as to 
be touched by the ink-charged brush, a little mark 
or dash is recorded on the glass, and that mark is a 
record of the direction of force produced in the 
hydromagnetic field, at that part oczupied by the 
vibrating ball. This instrument is then moved to 
another spot, and its record taken as before, until by 
repeating the experiment all over the field of 
influence a diagram or map of the lines of force all 
over that field is produced; and it is a highly 
interesting fact, as verifying theoretical predictions, 
that such diagrams are identical with the figures of 
the lines of force within a magnetic field produced 
by scattering iron filings over a sheet of glass or 
paper beneath which two permanent magnets 
are placed. If the two drums expand and 
contract together, a figure is produced exactly 
like the diagram a magnetic field produces by 
two similar magnet poles, whereas if the drums are 
pulsating in opposite directions, the figure indicated 
in Pig. 42 is produced, which is identical with that 
representing the lines of force in a magnetic field 
produced by two magnet poles of opposite polarity. 

Dr. Bjerknes has prosecuted this most interesting 
research still further by exploring the fields of force 
produced not only by oscillating and pulsating 
bodies, but also by rotatingand circularly oscillating 
bodies within a medium such as syrup or jelly 
capable of being influenced and set into motion by 
the surface friction of the rotating bodies within it, 
and by this means he has produced figures identical 
with those produced by scattering iron filings 
within the magnetic field produced in the neigh- 
bourhood of strong electric currents as well as 
within the field of pairs of currents transmitted in 
the same or in opposite directions, This further 
branch of the research is, however, still in progress, 
and is too important to be treated in connexion 
with the present subject, but we hope to return to 
it on another occasion. 

There can be little doubt that the researches of Dr, 
Bjerknes have opened up to the physical world an 
altogether new line of experimental investigation, 
and one from which great scientific results may 
accrue. Already several eminent experimenters are 
working in similar or parallel lines of research. 
Among these we may mention Mr. Augustus Stroh, 
who has obtained some highly interesting results 
from a series of experiments upon the influence of 
vibrating bodies, such as tuning-forks upon bodies 
in air, and these results will in a short time be 
made public. We may remind our readers that the 
International Jury of the Paris Electrical Exhi- 
bition awarded to Dr. Bjerknes the highest honour 
for the researches which form the subject of these 
articles, and we hope that the success which has 
attended his research may induce him to prosecute 
them still further, and that before long we may 
hear of still more important scientific results. 





PHOSPHOR-BRONZE FOR TELEPHONE 
WIRES. 

Some months since, in the course of our articles on 
the Paris Electrical Exhibition, we called the atten- 
tion of our readers to the employment of phosphor- 
bronze wires for overhead telephone lines, and we 
indicated in general terms the leading advantages 
to be incl by the use of the alloy for this 
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purpose (see ENuinEERING vol, xxxii., p. 430). If 
we now return to the subject it is because during 
the last few months the question has assumed, theo- 
retically and practically, very considerable import- 
ance, and we can now give a number of interesting 
results of experience obtained since the date of our 
last article. 

Two special characteristics recommend the use of 
phosphor-bronze wire, and justify its substitution of 
iron or steel for overhead telephone réseaux. The 
first quality is that of electrical conductibility, which 
allows the comparative coarse wires of iron or steel 
to be replaced by fine threads of phosphor-bronze. 
The second quality is high tensile strength which 
renders it feasible to adopt larger spans than with 
iron or steel. ‘The investigation of these two 
qualities has been very carefully conducted by a 
French manufacturer, M. Lazare Weiller, of Angou- 
Jéme, who has been very active in promoting the 
employment of this metal, and who since several 
months has furnished considerable quantities of wire 
to the leading telephone companies of Europe. The 
following is a summary of Mr. Weiller’s investiga- 
tions and experiments, which we consider have a 
high practical value. 

The numerous and important improvements 
which have been successively introduced into tele- 
phonic apparatus, by English and foreign elec- 
tricians, too numerous to mention here, are well 
known. But attention has been chiefly concen- 
trated on transmitting and receiving apparatus, 
while the question of conductors has been left 
almost unconsidered. The construction of under- 
ground telegraphs, and the progress that has been 
made with them, suggested, in the early days of 
telephonic industry, the employment of a similar 
canalisation for telephonic réseaux, and the adop- 
tion of buried cables. The idea is excellent in 
itself, and in all towns where there is a suitable 
systems of sewers, it can be carried out economi- 
cally, as to firat cost and subsequent maintenance, 
But such cases are quite exceptional, even in large 
cities, As to the installation of subterranean lines 
in trenches, that is quite out of the question. It 
would be very costly in firat establishment, and 
impracticable in maintenance. 

Overhead lines, on the contrary, are essentially 
practical. They do not involve great first cost; the 
wire does not require to be insulated, and the chief, 
indeed the only difficulties met with, are in certain 
cases the objections raised by the proprietors of 
houses who imagine that the placing a of post upon 
their roofs may interfere with the sacred rights of 
property. It is in this foolish opposition that tele- 
phone companies find their chief difficulty, a 
ditficulty which of course is greater as the points of 
support necessary, are more numerous. This con- 
sideration, which is one of primary importance in 
the installation of telephonic lines, has for a long 
while been studied by M. Weiller, who addressed 
himself terthe solution of the problem of substituting 
for ironvangteel wire, conductors of higher capacity, 
that is, such conductors as may be used of smaller 
diameter, and at the same time of equal strength. If 
the intrinsic value of phosphor-bronze be greater in 
the first instance it always preserves that value, and 
it should be remarked here that the remelting of the 
old wire is always easy, while the old iron or steel 
conductors have practically no value. The con- 
ductibility of phosphor-bronze wire of various 
diameters has been the subject of very numerous 
laboratory experiments carried out for the Com- 
pagnie Générale d’Electricité, by M. H. Vivarez, a 
well-known electrical engineer in Paris, by the aid 
of the Wheatstone bridge and the reflecting 
galvanometer of Sir W. Thomson. The results 
obtained by M. Vivarez are summarised in the fol- 
lowing Table, in which are given the values of the 
resistance in ohms, and of Siemens’ units, of 
phosphor-bronze wires from .08 mm, (.031 in.) to 
3 mm, (.12 in.) diameter, and their weight in pounds 
per mile. 

The results thus tabulated show that phosphor- 
bronze wire possesses a conductibility one-third that 
of copper, and two and a half times that of iron or 
steel. Conductors made of the first-named material 
may therefore be of a smaller diameter, and 
consequently of- a less weight, requiring lighter 
supports, and offering a reduced surface for the accu- 
mulation of snow and frost, which often in cold 
climates are the cause of breakage. 

In Austria, where up to the present time the 
introduction of phosphor-bronze conductors is most 
extensive, weestins than one millimetre in diameter 
are employed, and give results quite satisfactory as 








to their conductibility, and resistance to rupture. 
Within the ordinary limits of temperature the con- 
ductibility of metals present variations indicated by 
the formula K=a—b t+<c ¢?, where K is the coeffi- 























Cross- . 
A . Resistance 
Diameter | Section of Resistance) Dor Kilo. | Weight in 
in Milli- 8 : metre. Pounds 
metres. “og metre. | Siemens’ - r Mile 
Milli- Ohms. Unit pe ; 
metres. _ 
0.8 0.5026 93.760 98.317 15.02 
0.9 0.6361 74.081 77.682 19.01 
1.0 0.7854 60.000 62.915 23.47 
1.1 0.9502 49.859 51.999 28.40 
1.2 1.1309 41.660 43.685 33.81 
1.3 1.3273 35.509 37.229 39.68 
1.4 1.5393 30.613 32.103 46.04 
1.5 1.7671 26.667 27.966 52.83 
1.6 2.0104 23.432 24.576 60.11 
1.7 2.2698 20.761 21.770 65.91 
1.8 2.5446 18.529 19 419 76.24 
1.9 2.8352 16.621 17.429 84.77 
2.0 3.1415 15.000 | 15.728 90.38 
2.1 3.4636 13.605 14.266 100.02 
2.2 3.8013 12.397 | 12.999 113.66 
2.3 4.1547 11.342 | 11.894 124.24 
24 | 4.5238 | 10.419 | 10.925 135.28 
2.5 4.9087 9.600 10.065 146,77 
2.6 5.3093 | 8.876 9.307 158.74 
2.7 5.7255 8.230 | 8.630 171.19 
2.8 6.1575 7.653 8.025 184.10 
2.9 6.6052 | 7.134 7.481 197.49 
3.0 7.0685 | 6.665 6.989 211.34 





cient of conductibility, ¢ the temperature, a ) and:e: 





moment of rupture the dynamometer index remains 
fixed, so that the load under which the fracture took 
place is seen, while the difference between the 
displacement of the dynamometer and that of the 
carriage indicates the extension up torupture. We 
need not examine the details of the apparatus, as 
the sketch explains them sufficiently, pat we may 
add that a device is introduced to lessen as far as 
possible the shock produced at the moment of - 
rupture, @ necessary precaution to preserve. the 
instrument from damage. The following are some 
of the results obtained with phosphor-bronze wires of 
various diameters, 


Diameter of Wire. Resistance to Rupture. 

in. Ib. 

031 104 

035 131.5 

04 162.4 

043 196.5 

047 233.8 

051 274.5 


The ultimate resistance being between 59 tons and 60 
tons per square inch; the size of wires adopted 
in practice are among those given above, these 
affording ample conductibility, and at the same time 
sufficient strength. The establishment of the wires 


| involves a number of interesting points, to which we 


shall refer on another occasion. One of the most 
important is that of joining the ends to one another, 
in a word, the formation of knots. To connect in 
the strongest possible manner the ends of two wires, 
and to arrange the knot in such a way as not to 
render it liable to failure at the point of junction, 














Fig 7 


positive constants; ) a very small number, and ca 
number inferior to the hundredth part of b. This 
formula is deduced from experiments made by M. 
Mathieson, and recorded in the Philosophical Trans- 
actions of the Royal Society. It will be seen that 
if the foregoing equation is represented by a curve 
in which the ordinates represent the conductibility 
and the abscissz the temperature, this curve will bea 
parabola with a vertical axis, the lowest pointof which 





will be given by the equation ¢ B=1+2 c t=0, 
C 
whence ¢ = b and K=a-2 Under the 
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special conditions of the problem it will be seen that 
t is a relatively high temperature, and that the 
minimum conductibility approximates closely to the 
conductibility at 0 deg. 

The strength of phosphor-bronze wire is practi- 
cally the same as that of steel, and may be taken at 
63 tons per square inch. We, on a previous occa- 
sion, referred to a very interesting experiment 
shown at the Palais de l’Industrie, to illustrate the 
tensile strength of the material (see p. 430 of our 
last volume). This quality is of the highest import- 
ance for overhead lines, more important indeed than 
that of conductibility, which does not require to be 
very high for the currents of low intensity employed 
in telephonic transmission, A point of considerable 
importance is the maximum distance apart of the 
supporting posts, and the deflexion that will be 
assumed by the stretched wire, and M. Lazare Weiller 
has recently had constructed by M. Dumoulin- 
Froment, an apparatusintended to measure the tensile 
strength of phosphor-broaze wires, and their exten- 
sion under strain, As is shown in the sketch, Fig. 1, 
the apparatus consists of a dynamometer measuring 
up to 264 1b. that is connected to the wire by a 
small carriage which can be moved on rails with a 
handwheel. When this latter is actuated the wire is 
extended, and the dynamometer in advancing, draws 
with it an index that moves before two graduated 
scales, one of which indicates the extension and the 
other the corresponding tension, The carriage, 
which is connected direct to the lever, also moves 
an index, marking its own displacement. At the 





is the general problem to be solved. This has been 
carefully studied by M. Weiller, under the fol- 
lowing conditions. He sought first to establish 
with precision the conditions which the best mode 
of splicing would satisfy. A detailed examination of 
these conditions enables us to arrive at the solution 
of the question. We propose to connect two wires 
of phosphor-bronze, or any other metal highly malle- 
able, but presenting such a tenacity that they can- 
not be handled in the same way as two threads of 
silk or cotton. It is impossible, for example, to form 
a close knot (Fig. 2) without having recourse toa 


Fig. 2. 





heavy pull ; we can only make an open knot as in 
Fig. 3. This is an important consideration to be 
borne in mind in the series of researches. The two 


wires assumed to be connected together are of 
course subjected to practically equal tension, if the 
knot is of very smali dimensions. If, moreover, we 
suppose that the two wires are of identical materials 
and of the same diameter, we shall see that after 
being fastened they ought to remain in identical 
conditions, in such a way that if at any given mo- 
ment one end of one of the wires is subjected to a 
certain strain, the end of the second wire B should 
also be subjected to an exactly similar strain. 
This can be stated more simply by saying the knots 
made ought to have a geometrical configuration. 
With the testing apparatus already described 
the manner in which rupture takes place at the knot 
can be investigated ; strain forms at one part of the 
wire a reduction in diameter, which is the point 
where fracture takes place. The phosphor-bronze 
has a certain amount of malleability, this charac- 
teristic showing after rupture (Figs, 4and 5). From 
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this it results that in the formation of knots it is 
necessary as-far as possible to avoid contraction at 


the points of union. This is to be done by so 
arranging the fastening that at the point where the 
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wire becomes free, that is to say, where it leaves 
the knot, it should have no change of direction. 
The mode of fastening indicated by the diagram, 
Fig. 7, is preferable to that shown in Fig. 6. It is 
evident that a wire distressed by repeated bends is 
almost certain to break under relatively slight 
strains at the point where it has been most twisted. 
Let us take the knot shown in Fig. 8, which is 





—=— y = Fig. 8. 


easily made in silk or cotton; but with{an elastic 
metallic thread it can only be formed with consider- 
able tension. This tension compresses the parts 
a and b, and rupture will always take place 
either at a or at b, and under a strain less than the 
normal strength of the wire can resist. Fig. 9 re- 

resents the end of the wire broken at a. ultiple 

nots can be made similar to that shown in Fig. 8, 
in which each free end is rolled several times round 





(For Description, see opposite Page.) 


GONG ALARM FOR RAILWAY SIGNALLING. 





























the fixed portion. This mode of carrying out the 
conditions indicated in Fig 7 gives the form Fig. 10. 
But here also contractions will arise at a and 3, 
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which cause rupture prematurely. Moreover, such 
knots are not practical under the ordinary condi- 
tions of installation ; they are difficult to make, and 
involve the necessity of bending and rebending 
several times portions of the wires not used in the 
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knot. Fig. 11 shows another form. It is essential 
that the wire A should be in contact with the wire B, 
and we may assume that they join in the plane mm', 
ing by the centre of the rectangle and perpen- 
icular to the line of the wires; the part A is then 
rolled spirally round B, whilst B is rolled spirally 
round A, In this way the knot shown in Fig. 12 is 
produced. If the number of coils is sufficient the 
fastening will be solid, but on subjecting it to 
the test of traction it is found that such a knot 


B FQ -12. R ¢ r 
, . 


having 22 coils from C to D is broken under 
a low strain; though not so low as that which 
breaks the knot shown in Fig. 10. Finally, we come 
to a more satisfactory solution shown in Fig. 13, in 
which the spirals A are commenced, not in the 
plane m m but in the plane p p', and they enroll 
the wires B and A, going from p p' to m m'; in 
the same way the coils of B which go from q q' to 
mm, The ends of the wires A and B are thus joined 
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FEIN’S DYNAMO-ELECTRIC GENERATOR. 
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in the middle of the knot in the plane m m where 
they are twisted together. Fig. 13 shows the com- 
mencement and Fig. 14 is the completed fastening. 
This knot fulfils the various conditions required. It 


~ (4 Fig. 18. x 
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Fig.14. 














is easy to make, and it forms a perfect contact 
between the wires. In the various specimens tested 
it was found that rupture was not produced at a or 
bas in the knots Figs. 8 and 10, but at an inter- 
mediate point, and under a strain precisely similar 
to that breaking a similar wire without any knot. 
It will, therefore, be seen that the fastening at which 
M. Weiller arrived after a series of careful trials 
presents many advantages for the installation of 
telephone wires; possibly, it is not the best solution, 
and the question is of sufficient interest and import- 
ance to be studied by the light M. Weiller has 
thrown upon it. 








FEIN’S DYNAMO-ELECTRIC GENERATOR. 

M. Fein, of Berlin, patented in May, 1880, a modifica- 
tion of the Gramme machine illustrated above by Figs. 1 
and 2, and the details of which are described by the 
inventor substantially as follows: In dynamo-electric 
generatorsconstructed on the Pacinotti-Gramme principle, 
the poles of the electro-magnets exert their inductive 
action only on the exterior part of the ring, whilst the 
other parts of the wireonthearmature are scarcely affected 
and serve only to increase the resistance of the circuit, 
which gives rise moreover to a very disadvantageous 
heating. In order to avoid these inconveniences some gene- 
rators have been constructed with a flattened ring instead 
of the more common cylindrical form, in such a way that 
the coils can be subjected on both sides to the action of the 
electro-magnets. By this arrangement the wires, instead 
of being parallel to one another, are wound radially ; from 
this it follows that in order to have on a flat ring, groups 
of coils of the same total length, and the same number of 
turns as with a cylindrical ring, it is necessary to give a 
much larger diameter to the ring. But this increase in 
diameter produces an increase of resistance, and in order 
to drive the flat ring, more power is required than for 
the circular armature. The way by which M. Fein 
proposed to obviate this inconvenience, and at the same 
time to secure the most efficient action of the electric 
magnets, is shown by the form of generator in the 
illustrations, of which one is a perspective view, and 
the other a longitudinal section. In the latter the 
ring is shown at R; it is fixed by means of screws m 
to the body S, which is keyed fast on the shaft A, on 
which is the driving pulley J. The ends of the wires 
from each group of coils on the ring pass through insu- 
lated holes in the body S, and are led to the commutator 
C which is placed outside the frame. The current is 
collected by the two brushes B B’; to avoid cross current 
in the ring, and consequent heating, the core is formed 
of a number of thin plates insulated one from the other. 
The cores of the electro-magnets E E are connected to 
the pole-pieces M M, which are brought round to envelop 
the outside of the ring, and there are also auxiliary pole- 
pieces A A bolted to the pole-pieces M, which envelop 
the inner side of the ring as shown in the longitudinal 
section. In this way almost tho whole surface of the 
ring is exposed to the action of the electro-magnets, there 
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being only the small part adjacent to the body S which 
does not assist in the production of electromotive force. 
It is stated that a very simple experiment illustrates the 
efficiency of this machine; after measuring the intensity 
of the current it produces in its normal state, if the pole- 
pieces A A be removed it will be found that the intensity 
is hardly one-half that which it was before. The advan- 
tages claimed by the inventor for this arrangement are: 
1. The coils on the ring are subjected to inductive action 
for almost their entire length in such a way that the 
resistance of those parts which produce no electromotive 
force is very slight. 2. The mode of constructing the 
ring is such that the formaticn of cross currents is prac- 
tically prevented; consequently the loss of power and 
production of heat are small, and the ring never becomes 
unduly heated. 3. On account of the relatively small 
diameter of the ring the latter can be driven at a very 
high speed, and a high degree of efficiency is attained, 
in proportion to the power expended. 

Whether all these advantages claimed by the inventor 
have been tested by experience does not appear; it may 
be pointed out, however, that several other makers have 
arrived at the same result of utilising nearly the whole 
surface of the ring, in what would seem to be a more 
practical manner—Schuckert, Heinrich, and Jiirgensen 
may be mentioned among others. As for building up 
the core of the ring of a number of thin plates insulated 
from each other, that has been done also by many 
inventors. 








SIEMENS’ RAILWAY GONG SIGNALS. 

Tue gong system of railway signalling, though little 
known amongst English railway engineers, is extensively 
employed on the Continent, and Mr. R. von Fischer 
Treuenfeld has performed gvuod service in bringing it 
before the Society of Telegraph Engineers and Electri- 
cians at their last meeting on February 23rd. There 
are several reasons why gong signalling has not been 
adopted on English lines. For example, in a country 
like ours, with numerous railways passing through 
thickly populated districts, and therefore often crossing 
roads, it is natural that level crossings should be voted 
dangerous, and subways or bridges are resorted to. By 
Act of Parliament, wherever level crossings exist, gates 
must be erected, and as more than one gate-keeper is 
required in each case, it would sometimes be cheaper to 
erect a bridge instead. Gongs are therefore seldom 
required on English lines where crossings are either 
bridged over or worked upon some one of the block 
systems in use. Nevertheless, there are places in this 
country where they would be very useful, many instances 
having occurred of trains dashing into gates which were 
not attended to in time from want of proper signalling 
appliances to warn the gate-keeper of the approach of 
the train. Gongs are more especially recommended for 
long single lines of railway, particularly those which 
run through flat countries. Public crossings in this case 
would be numerous, and it proves less expensive for the 
companies to employ gate-keepers at such places than 
to erect a large number of bridges. 

The cost of erecting and maintaining gates is not so 
great a burden to Continental railway companies as 
might be supposed, for the gate-keepers are permanently 
stationed at the gong-houses, and perform the duties of 
linemen, besides attending to the gates, There is no 
doubt that this system of signalling would be as useful 
in India, Australia, Canada, and other British colonies, 
as it has been, and still is, in France, Russia, Germany, 
Brazil, and so on. 

Railway gong alarms can be combined with any of the 
block systems, or they may be used alone in cases where 
a small population and little traffic make the more com- 
plicated block system unnevessary. The departure of a 





train from either the advance or rear station on the circuit 
in which the gong is included is announced to the gate- 
keeper by means of a loud gong signal or signals, which 
can be heard at a distance of 500 yards. He therefore 
has timely warning of the approach of the train, and 
attends to the gates, signals, points, &c., as the case 
may be. 

The gong-house is shown in Fig. 1, see opposite page, 
and the apparatus required to work the gongs is protected 
from the weather inside the house, whils the gongs are fixed 
outside on theroof. The bell hammers are connected by 
cords totwo levers which are moved upand down by clock- 
work, when it is freed by the passage of an electric current 
through the electro-magnets of the apparatus. As there 
are always uncertainties and difficulties connected with 
the use and maintenance of batteries, the currents obtained 
from them often being irregular and inconstant, magneto- 
inductors have been constructed, as shown in Fig. 2, for 
producing and transmitting the currents required to 
work the gongs. These consist of twelve permanent 
steel magnets with a Siemens armature placed on an 
axis between the poles and turned by a handle. By 
means of gearing, one revolution of the handle causes 
the armature to revolve thirteen times, simultaneously 
transmitting twenty-six currents into the line wire. 
These currents are alternately positive and negative, 
and move a small escapement fixed to the polarised 
armature of the eleetro-magnets in the gong apparatus ; 
this escapement engages with a toothed segment, and as 
the alternate currents pass through the bobbins of the 
electro-magnets, this segment is gradually raised, tooth 
by tooth, until it reaches acertain point, when it frees the 
apparatus and causes the gongs to be struck. The great 
advantage of the alternate currents is that a lightaing 
discharge, or one impulse of current sent through the 
electro-magnets, can have no effect on the gong, and 
would only move the segment one tooth. Each of the 
inductors is fitted with two small plungers, L and IL 
(see Fig. 2), each respectively connected with the up and 
down line wires. One of these plungers must always be 
depressed when a signal has to be sent, the operator 
at the same time turning the inductor handle, 
and sending currents into the line. Hence it is impos- 
sible to work the gongs by merely touching the plunger 
or turning the inductor handle accidentally, as both 
require to be used simultaneously. 

This gong apparatus can also transmit a series of pre- 
arranged signals for help, in the event of an accident 
occurring near the place where the gong is fixed. 

If necessary, the men in charge of the magneto- 
inductors at the stations in advance and rear of the 
gongs on that particular circuit, can by turning their 
inductor handles, with an interval between each revolu- 
tion, and at the same moment depressing the up or down 
plunger, send signals to the men in charge of the gongs. 
Supposing one turn of the inductor handle produces two 
strokes on the gong the following signals can be com- 
bined : 

One turn of inductor handle o 0, to mean train in up 
direction. 


Two turns of inductor handle 0 © oO 60, trainin 


down direction. 

Three turns of inductor handleo o ° Oo ° Oo, 
train stopped. 

Four turns of inductor hand to mean=o Oo ° Oo 
oo © oO 120’clock. 

Seven turns=o O ° oOo oo oo oo 


°° © o=stop all trains. 

It is undoubtedly advisable to have two line wires 
between any two stations, one for telegraphic corre- 
spondence and the other exclusively for the transmission 
of gong-alarum signals, but this is not absolutely neces- 
sary, a8 both speaking and signalling can be carried on 
upon the same line wire. Should the gate-keeper in 
charge of any one of the gongs be aware of a break- 
down on the line or any other casualty, he then uses a 
number of keys of different lengths, which, when placed 
into a keyhole in the gong apparatus, automatically 
transmit a series of telegraphic code signals by inter- 
rupting the closed battery current. These code signals 
are received by a polarised bell or Morse recorder, or by 
both, and thus the news of the accident is conveyed to 
the stations on both sides of the gong. Assuming the 
man at a gong-house wishes to send a signal for help, he 
places one of the above-mentioned keys into the keyhole 
of the alarum apparatus and turns it round once, which 
causes his own gong to strike and at the same time 
interrupts the closed battery current in the line, thereby 
ringing the polarised bells at each station. The clerk in 
charge on hearing the bells, places his foot on the pedal 
switch with which each Morse recorder is provided, and 
at once receives the signal on the paper strip. The signal 
for help is repeated by the gate-keeper until its receipt 
is acknowledged from one of the stations. Some improve- 
ments have been made and the keys done away with by 
using separate contact wheels, which are placed on an 
axle in the gong apparatus one at a time, and each one 
sends its own special signal automatically. 

Fig. 3 shows the spindle apparatus with spindle S, 
which is connected with the bell hammer. A reciprocat- 
ing motion is imparted to it by the teeth in the wheel R 
as it revolves, thus causing the hammer to strike the 
gongs once for each tooth. 
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The Morse recorders at the stations are arranged so 
that by the use of spring contacts they may be removed 
from the tables on which they are placed without inter- 
rupting the circuit. Being all made exactly alike, they 
can be exchanged from one place to another, and replaced 
without the assistance of an inspector or mechanic, and 
without the use of tools. 

In proof of the success of the Siemens gong system 
abroad some official statements were cited by Mr. Treuen- 
feld. A few years ago the French Government, after a 
series of railway accidents, ordered a special commission, 
not only to inquire into the causes of these accidents, but 
also to examine the existing signalling systems, and 
express its opinion as to the best means for materially 
reducing the number of such casualties. A committee 
for this purpose was formed on the 29th of August, 1879, 
by order of the Minister of Public Works, and consisted 
of seven public inspectors of railways. They examined 
218 systems, among them being the gong system. 
With reference to level crossings they say in their 
report, ‘that as an alarm apparatus of great security, 
we have the German gongs of Siemens system, which 
give an increase of security to the traffic to be preferred 
to that which could be attained by means of the tele- 
graph ;” and further: “The gong apparatus are gene- 
rally considered of a more practical application, and of 
an efficiency which has been proved a long time since in 
Germany, Austria, Italy, Holland, &c., where they 
became generally used.” Relating to the utility of these 
gongs where gate-keepers are employed, the report says: 
** Even on lines where they have been to a certain extent 
abused by employing them for the purpose of trans- 
mitting a great number of special signals, they have 
never caused, but, on the contrary, have often prevented 
accidents.” The commission concluded by recommend- 
ing the gong alarm as the most practical and useful 
auxiliary system for increasing the security of railways 
consisting of a single line of rails, and where more than 
six trains run in each direction during the twenty-four 
hours, and the Minister of Public Works decreed the 
compulsory adoption of the system under these condi- 
tions. 

In the discussion which followed the reading of Mr. 
Treuenfeld’s interesting paper, Mr. Spagnoletti and Mr. 
W. H. Preece advocated the adoption of a uniform code 
of bell signals on English railways. At present the 
signal meaning “line clear” on one railway might 
actually mean “train on line” on another railway, and 
there is a needless source of danger in the confusion, 
which ought to be abolished as speedily as possible. 
Professor Ayrton also pointed out the serviceableness of 
magneto and even dynamo-electric currents for telegra- 
phic and signalling purposes. Recent experiments made 
by him had shown thata magneto-electric machine could 
be turned by hand at the rate of 1000 revolutions per 
minute and could generate a current of one-tenth ampere 
through 100 miles of ordinary telegraph wire, a stronger 
current than that used in telegraphing. 








NEW DOCK AT BO'NESS. 

Ox page 202 we publish an illustration of a new dock 
recently constructed at Bo'ness, on the Firth of Forth, and 
formally brought into use about three months since. 
Although set in a mineral field of great wealth, and of 
which it is the outlet, the town of Bo’ness has undergone 
many commercial vicissitudes. Many years ago it held 
high rank in the foreign trade of Scotland ; indeed, about 
150 years ago it even ranked as the second port of that 
country. But while other ports made rapid progress, 
certain circumstances transpired which caused the 
harbour of Bo’ness to decline in importance very con- 
siderably and rapidly. One of them was the war with 
France in the beginning of the present century, another 
was the making of the Forth and Clyde Canal, and there 
was likewise the want of dock accommodation for 
steamers. Doubtless, also, the construction of the port 
of Grangemouth at the eastern extremity of the canal 
contributed in no mean degree to put Bo'ness into the 
shade. Some forty years or so ago the port was in a 
very languishing condition, and it continued in that 
state until a comparatively recent period. Then it took 
a start again, and it was brought within the reach and 
benefits of the railway system of the North British Rail- 
way Company, with the result that public works of 
various descriptions were erected. For many years the 
mineral wealth of the district and the blast furnaces at 
Kinneil, close by the town, have contributed to give a 
certain degree of vitality to Bo’ness; and the formation 
of a branch line of railway to Manuel and on to Sla- 
maunan and Airdrie, where are the famous collieries and 
iron works of the Monklands districts, marked the com- 
mencement of returning prosperity. This railway opened 
the way to the great coalfields of Lanarkshire, and shortly 
thereafter the harbour assumed its wonted appearance 
of activity, with the result that the extent of quay front- 
age became much too limited for the number of vessels 
frequenting the port. : 

In the year 1870 the value of the exports and imports 
at Bo’ness was something like 82,0007, and in 1875 
it was about 177,000, being an increase of more 
than 100 per cent.; and that increase has since been 
going steadily onwards. Frequently from thirty to 
forty vessels might be seen lying in the roads waiting 





their turn to enter the harbour, and some of them 
had to lie three or four weeks without finding a 
berth. Some were obliged to discharge their cargoes in 
the roads, while others were discharged on the beach, or 
they went to other ports and discharged there, rather 
than wait for berths. With such a condition of things 
ruling, and with such a large increase of traffic practi- 
cally knocking at the doors uf the port for admission, it 
was but natural that the people who were interested in 
the welfare of the town and surrounding district should 
feel that they were in duty bound to do their utmost to 
put the harbour into a proper state for taking advantage 
of that traffic and of all future developments that could 
reasonably be looked forward to. 

About eighteen or twenty years ago there was a large 
shipment of pig iron at Bo'ness, then there was a very 
large trade done in the shipment of the famous Boghead 
coal; and about the year 1866 the question of increased 
harbour accommodation was mooted, as on several former 
occasions. The trustees of the harbour were impelled to 
bethink themselves, and devise several minor improve- 
ments, but all too inadequate to meet the growing traffic. 
A large addition to the accommodation at the port 
became imperative, but that meant a large outlay and 
heavier responsibilities than the trustees unaided cared 
to incur. Having, however, given the subject their most 
careful consideration, and acting on the advice of their 
engineers, the Harbour Commissionerseventually resolved 
in the year 1874 to apply to Parliament for powers to 
lengthen the then existing piers and construct a new wet 
dock of about four acres in extent. They were success- 
ful in their application, for on the 19th of July, 1875, the 
royal assent was given to the measure. Under the pro- 
visions of the Act they borrowed funds to the extent of 
30,000/. from the Public Works Loan Commissioners, 
with which they commenced the necessary extensions of 
the piers seawards, and also to form the entrance to the 
proposed new dock. But as the commissioners had but 
limited means at their control they were unable fully to 
carry out their intentions until the beginning of 1877, 
when an arrangement was entered into between them 
and the North British Railway Company, under which 
the company undertook to find the money requisite for 
the formation of a dock on a much larger scale than that 
originally contemplated. The arrangement also provided 
that a new harbour commission should be appointed, 
consisting of four members of the Town Trustees, pro- 
prietors of the harbour, and a similar number as repre- 
senting the railway company. Messrs. Thomas Meik and 
Son, C.E., Edinburgh, were forthwith commissioned to pre- 
pare plans for the new dock, which they estimated would 
cost about 180,0002, and an Act was obtained giving 
powers to the North British Railway Company to 
advance 185,000/. for the construction of the proposed 
works. Operations were commenced in the month of 
September, 1878. 

The first requirement in carrying out the plans was to 
make an extensive reclamation of land from the Forth 
upon which to construct the dock. For this purpose a 
barrier 2500 ft. in length was erected, and the area thus 
reclaimed extends to thirty acres, of which seven and a 
half were utilised for the dock proper, five for a timber 
pond, and the remainder for railway sidings, &c. The 
ground upon which the walls of the dock were to be 
erected was found upon examination to consist of soft 
and treacherous material, and in order to overcome this 
physical difficulty and secure a firm foundation, timber 
piles were driven to a considerable depth into the ground, 
and these being braced together at the top with strong 
timbers, a solid basis was formed for the superstructure. 
The timber work thus used consisted of about 140,000 
cubic feet of the best pitch pine. The wall rising from 
this foundation starts at about 8 ft. below the dock bottom, 
is 19 ft. in width at the base, and 38 ft. in height. With 
the exception of the coping, sills, and quoins, which 
are of Cornish granite, the dock walls are composed 
throughout of concrete, the proportions being from seven 
to one in the lower portion, and from five to one in the 
remainder. Most of the materials used in making the 
concrete were brought from the neighbourhood of Inver- 
keithing, and in filling them in they were mixed with 
quantities of burnt shale, whinstone, and sand. This 
combination, which was used at the suggestion of Mr. 
Jopling, the resident engineer, was found to be highly 
successful. The quantity of concrete used for the walls 
amounted to nearly 40,000 cubic yards. In length the 
dock measures 566 ft., and its greatest width is 240 ft., 
while the length of the amount of berthage provided 
extends to about 1200 ft. While concrete has been 
proved to be exceedingly suitable for the construction of 
dock walls, it has hitherto been considered necessary to 
have the facing protected in some way against damage 
from the bumping of vessels, and in this instance 
timber fenders have been fastened to the concrete by 
iron bolts. The entrance to the dock, leading from the 
old harbour, which has been deepened by dredging, is 
120 ft. in length and 50 ft. in width, Its walls are ofa 
very massive character, the foundations in some places 
being not less than 16 ft. below the level of the dock 
bottom, and the arrangements are such as to give a depth 
of 22 ft. on the sill at high water of ordinary spring tides, 
while it is intended to maintain in the channel outside a 
depth of 24 ft. The invert is contructed partly of heavy 
docks of granite, and partly of brickwork, and is fitted 





with a pair of gates constructed of selected greenheart 
timber. 

Recognising the fact that the main exports from the 
harbour would consist of coal, the dock commissioners 
decided to introduce machinery of the most improved 
description specially applicable to this industry. With 
this end in view they visited a number of coal-shipping 
ports, including Burntisland, Ayr, and Hull, where they 
carefully examined the coal-loading apparatus employed, 
The result of their inquiries coincided with the foeling 
which prevailed amongst the coalmasters in the Bo'ness 
district, that hydraulic machinery should be brought 
into requisition. Accordingly the work of laying down 
the necessary machinery was entrusted to Messrs. Brown 
Brothers, Rosebank Iron Works, Edinburgh. It is 
scarcely necessary to say that the machinery put down 
by that well-known firm of hydraulic engineers is 
eminently creditable to them, while it will certainly 
confer a great boon on the traders at the port of Bo'ness. 
There have been erected three hydraulic-balanced coal 
hoists, the rails leading to which have been laid down 
on the self-acting gradient system, by which means a 
large saving of labour is effected. It is calculated that 
the three hoists now in operation will be capable of load- 
ing a million and half tons of coal per annum, providing 
that the trimming could be as rapidly adjusted ; indeed, 
so expeditiously may the work be done that a thousand- 
ton ship entering the dock in the morning may receive a 
full cargo and be ready to leave at night. Making every 
allowance, however, for stoppages, it is computed that 
each hoist will be capable of shipping from 300,000 to 
400,000 tons of coal per annum at a cost, including 
labour, coal trimming, and interest upon all necessary 
plant, of 24d. per ton, or possibly even 2d. per ton, which 
is about half the cost at such a port as Burntisland, 
Connected with the North British Railway sytem, whose 
line runs right down to the dock, there is a length of 
railway standage for coal wagons of 34 miles, giving 
room for 1000 wagons, or 8000 tons. 

Ten ordinary vessels can be loaded simultaneously, 
The wagons of coal go down to the hoists by gravitation, 
as already indicated, and are received on a platform, then 
raised to full lift of 17 ft. by hydraulic power, tilted up, 
and their contents deposited in the hold of the ship; and 
after the coal is shipped the empty wagons run off 
into the “light road” by their own weight. By this 
method horse power is altogether saved, and manual 
power to a great extent. As we have mentioned, there 
are three coaling hoists already erected, and should the 
development of the trade require them, two more may 
be fitted up, which will still further increase the coal- 
loading capacity of the dock. The machinery also sets 
in operation three cranes on the outer face of the north 
quay for the loading or discharging of small vessels that 
do not require to enter the dock proper. The dock- 
gates are likewise opened and closed by the hydraulic 
machinery, and it is intended eventually to have the 
same kind of power in use for doing the necessary work 
in several store sheds with which the dock is to be 
furnished. 

The contractor for the works was Mr. T. S. Hunter, 
but about a year after they were commenced, that gentle- 
man died, and they were completed by his trustee, Mr. 
T. G. Gordon, W.S., Edinburgh. The total cost of the 
entire works has been 170,000/., or 10,0002. less than the 
original estimate. About 50,000 cubic feet of granite 
were used in the construction of the dock, and the 
amount of excavation was about 200,000 cubic yards. 








STEEL CASTING. 
To THE EpiToR oF ENGINEERING. 

S1r,—The deep interest which you have always taken in 
the steady and progressive development of the steel manu- 
facture in this country, and your full appreciation of the 
importance of this material to the engineer, will, I trust, 
be a sufficient reason for my trespassing on your valuable 
space on a subject which is of much personal interest tu 
me, and is not less so to that portion of your readers who 
are interested in the use and production of steel castings. 

In looking through the abstracts of specifications in your 
journal of the 17th ult., I found that a patent had been 
obtained in June last by Mr. Alfred Longsdon, of London, 
purporting to be a communication from F. A. Krupp, of 
Essen, and having for its object the prodaction of sound 
ingots and castings of steel and other metals by the 
employment of carbonic acid or other gases at a high pres- 
sure, acting on the fluid metal prior to, and during the 
solidification in the mould. The patentee tells us that 
‘*after the steel or other metal has been poured into the 
mould, the latter is tightly closed and immediate communi- 
cation is then made, between the space above the molten 
metal in the interior of the mould, and a vessel or reservoir 
which contains a substance in liquid or solid form, such as 
carbonic acid, which under ordinary pressure and tempera- 
ture is in a gaseous state, and which can be placed or 
maintained under great pressure as required.”’ 

In order that you may judge of the novelty of this so- 
called invention of Herr Krupp, I will briefly allude to 
what had previously been done by myself in that direction. 

In a patent gran to me for improvements in the 
manufacture of steel so far back as May, 1856, I first 
described the casting of ingots in hooped moulds of great 
strength, and the compression of the metai therein durin 
solidification by means of a plunger, forced on to the me 
by an hydraulic press. After speaking of the pr 
of carbonic acid gas to lessen the formation of bubbles, 
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by checking the combustion caused by the presence of 
atmospheric air in the mould, my specification continues in 
these words : 

**T have observed that the cellular condition of steel, 
and more particularly of malleable iron castings, is more 
or less owing to the spontaneous disengagement of gaseous 
matter in the interior of the fluid mass. Now it is well 
known that substances capable of vaporising, or of evolv- 
ing gaseous matters, do so with greater difficulty if sur- 
rounded by a dense atmosphere; I therefore make use of 
this peculiar property of matter in order to increase the 
soundness of ingots or other articles formed by casting in 
fluid malleable iron or steel.’’ I provide a reservoir into 
which I force, by neans of a suitable pump, “air or other 
gaseous matter, alone or mixed with air, preferring in all 
cases that the gaseous matter should be such as will 
extinguish flame.”’ Hence the carbonic acid gas proposed 
by Herr Krupp would certainly come under this denomina- 
tion as an extinguisher of flame, even if I had not men- 
tioned carbonic acid gas in my patent. 

It will be seen from the above that the whole principle 
involved in Herr Krupp’s so-called invention was clearly 
laid down both in theory and in practical detail by myself 
more than twenty-five years ago ; and what is more 
singular 1s the fact that Herr Krupp had agreed to pur- 
chase the patent for Prussia, of which this very invention 
forms a part, and Mr. Alfred Longsdon acting here as his 
agent negotiated the proposed sale with Herr Krupp, who, 
however, failed in his attempt to obtain the Prussian 
patent for my invention, and consequently acquired the 
right to use my process in Prussia without the payment 
of any purchase money or any royalty whatever; hence 
you will easily understand how much I was surprised to 
find that my old system of rendering steel ingots free from 
blowholes by casting under gaseous pressure, had been 
furbished up and converted into a brand-new Prussian 
invention, to be promulgated in England, and thus afford 
another proof of the great originality of invention and 
deep scientific research of the celebrated steelmaker of 
Essen, who in his specification makes no mention what- 
ever of any former use of gaseous pressure in casting steel 
ingots, and leaves it to be inferred that the whole process 
from beginning to end is a perfectly novel discovery of 
his own. 

Daring the early part of the year 1869, I became deeply 
impressed with the importance of obtaining malleable iron 
and steel castings, not merely free from air-holes, and the 
small cavities produced by the disengagement of occluded 
gases during solidification, but the exertion of such a pres- 
sure on the casting during and after solidification as would 
effect such a condensation of the metal as would more 
firmly unite the crystalline particles of which the mass is 
composed, and produce an effect similar to that which 
results from the blows of the hammer or the squeeze of 
the forging press; toeffect this object a very high degree 
of gaseous pressure is necessarily required. 

In the early part of my patent in 1869, I say that 
‘*T entirely dispense with the hydraulic press and plunger, 
and I also dispense with the air force pumps and engine 
power necessary for forcing in the air or gases as 
described in my former patent of May, 1856, and in lieu 
thereof I generate gases of extremely high pressure by the 
combustion of inflammable matter or by the vaporisation 
of fluids either in the chamber containing the casting, or 
in a chamber or vessel in communication therewith.” 
Now in this so-called invention of Herr Krupp he proposes 
to use an extremely high gaseous pressure not obtained by 
pumping, but by the spontaneous vaporisation of carbonic 
acid, or other matters, in close vessels, which is precisely 
the system of obtaining pressure described in my patent of 
1869, and which is still in force. 

But Herr Krupp has entirely failed to appreciate the 
great importance of removing all bursting strain from the 
mould itself, which he could readily have done by employing 
an enclosing vessel in which the moulds are placed, and by 
which means I am enabled to use any ordinary cast-iron 
ingot mould, or any kind of mould boxes such as are now 
used to form castings of irregalar form moulded in fireclay 
composition, but by applying the pressure in the interior of 
the mould only, as he proposes, every mould so used must 
be made of enormous strength, and be provided with 
expensive mechanical fittings, almost impossible to keep 
air-tight in a red-hot mould, while the use of mould boxes 
for irregular-shaped castings becomes impossible. . 

But this one deviation of Herr Krupp from my previous 
invention has other fatal objections, for it is well known 
that when ingots of two or three tons in weight are cast 
the iron mould has to absorb an immense amount of heat, 
and rapidly becomes red-hot, and is thereby rendered so 
weak as frequently to crack from irregular expansion and 
burst open during the casting operation, even when no 
foree is applied. It is in the interior of such a weakened 
mass of red-hot iron that Herr Krupp proposes to apply 
gaseous pressure varying from 52 to 800 utmospheres. 
Now let any one conversant with the nature of molten steel 
imagine the danger of standing near an ingot mould — 
an internal dimension of 2 ft. square by 5 ft. in height, an 
containing some four tons of fluid steel, under an expansive 
gaseous pressure of some thousand pounds to the square 
inch, acting on each of the 48 square feet of surface exposed 
to this enormous pressure, and seeing the mould grow 
gradually red-hot, and getting weaker and weaker, and at 
every moment liahle to burst and scatter destruction 
around. Did ever a practical man propose such a monstrous 
instrument of destruction for daily use in a workshop? 

Now in carrying out my invention, I construct a vessel 
of steel built up like a piece of ordnance, and perfectly safe 
to carry a pressure of ten tons per square inch ; I make ‘it 
large enough to contain an ordinary mould, either made in 
cast iron for ingots, or in composition for other castings ; 
I line this strong vessel with a bad conductor of heat so as 
to keep it cool, leaving a space between this non-conduct- 

ing lining and the hot ingot mould. The gases generated 


therein, or in a neighbouring vessel, thus act not only on 
the top surface of the ingot, but press equally on the metal 
and on the exterior surface of the ingot mould just as the 
ordinary air acts with one atmosphere of pressure in all 
directions and on all things, and hence there is no burst- 
ing strain whatever put upon the mould, and consequently 
no danger of bursting it is incurred, nor is the containin 
vessel weakened by heat as the mould containing the finid 
metal must always be. 

It will be obvious that the adoption by Herr Krupp of a 
dangerous and more expensive and less efficient me > wha 
tion of a part of my invention cannot give him the right to 
appropriate the main principle on which it is based, or to 
override the following claim in my patent of 1869, which is 
still inforce. This claim is as follows : 

‘I claim the application of gases or vapours under high 
pressure generated in close vessels, and acting by their 
expansive force on metals or alloys of metals in the process 
of casting or founding articles of such metals or alloys 
substantially as herein described.” 

I feel assured that no impartial person can view Herr 
Krupp’s patent of 1881 other than as a direct infringe- 
ment of my patent of 1869, and that both heand his agents 
are bound in honour and common honesty to place the 
above recited facts before any persons with whom negotia- 
tions may be opened either for the sale or license of this 
so-called invention in Great Britain. 

I remain, Sir, yours truly, 
H. BressEMER. 

Denmark Hill, February, 1882. 








ACCUMULATING BATTERIES. 
To THE EDITOR OF ENGINEERING. 

Sir,-—A paragraph appeared in the Times of February 
25th, which has been reproduced in other newspapers, 
announcing the advent of a new electric accumulator, 
stated to be infinitely superior in durability and storage 
capacity to that of Faure. 

During the past six months similar announcements have 
repeatedly been made, not only here but in America and 
on the Continent, but up to the present we are not aware 
that any accumulator other than Faure’s has really given 
any proofs of its existence in a practical shape. 

The inventors of the “‘ new’’ accumulators would confer 
a great boon on the public if, instead of continually 
announcing their ‘‘future’’ appearance, they would boldly 
come forward and, having the courage of their opinions, 
state publicly, as Mr. Faare has done, by what process 
they have arrived at such marvellous results, and what 
metallic substances they employ which enable them to so 
far surpass the storage powers of Faure’s batteries as to 
practically exceed the limits of possibility, having due re 
to useful industrial applications and durability. 

Indeed it would be rendering a rare service to science 
and to such high authorities on electricity as Sir William 
Thomson and Professor Ayrton, to at once disabuse their 
minds of the conviction recently expressed by these gentle- 
men that, in the present state of electric science, it does not 
seem to them probable that an accumulator superior in its 
varied qualities can be produced without employing the 
substances and processes fully covered and protected by 
Mr. Faure’s patent. 

Your obedient servant, 
F. J. RicarpDE-SEAVER. 

Conservative Club, St. James-street, March, 1, 1882. 





TRAMWAYS. 
To THE EDITOR OF ENGINEERING. 

S1r,— With respect to the error into which we uncon- 
sciously fell in connexion with the Table published in your 
issue of the 13th ult. upon the cost of the above, we may 
state that prior to the correspondence that has appeared in 
your columns upon this matter, we had already taken 
steps to rectify the same. 

We are, Sir, yours obediently, 
SPIELMANN AND Co. 
40 and 42, Queen Victoria-street, March 1, 1882. 








COLD-AIR MACHINES. 
To THE Epiror OF ENGINEERING. 

Srr, — Referring to the letter from Mr. Haslam in your 
issue of last week, we think it right to say that the pro- 
vision machine was removed from the s.s. Orient through 
no fault, but owing to the Orient Company deciding to 
replace it by acargo machine. We were asked by the com- 
pany to do this, but had to decline owing to the press of 
other work we had in hand, which prevented bur fitting up 
the larger machine within the time specified ; on account 
of which other makers were asked to tender. 

The small machine while on board gave every satisfac- 
tion, and has been transferred to the ss. Chimborazo, of 
the same line. 

We may add that at the present moment we are con- 
structing two powerful cargo machines for the same com- 
pany to replace other provision machines on board two of 
their steamers. 

We are, Sir, yours truly, 
BELL-COLEMAN MECHANICAL REFRIGERATION Co. 
London, March 1, 1882. 








CHECKING LEAKING IN GRAVING 
DOCKS. 
To THE EpITOR OF ENGINEERING. 

Str, —1 noticed in your issue of the 24th of February, at 
age 183, under the heading ‘‘ Novel Method of Checking 

kage in a Graving Dock,” a very interesting account 
of the method adopted by Mr. Kinipple to stop the leak- 
age in the masonry and foundations of a graving dock 


to me, because I had the idea that I and a few friends were 
the sole depositaries of the secret of the process there 
described. The method employed of stopping leakages by 
forcing Portland cement grout into fissures and cavities 
is an exceedingly ——. one to engineers who have to 
deal with the repairs of old works, or who have to con- 
stract new ones. If you will allow we space to describe 
what I have done by employing the said process, I have 
no doubt it will be interesting to many of your readers. 
In the year 1879, a large sea sluice was erected at the 
outfall of the River Glen, of which work I was the engineer 
jointly with Mr. A. Harrison. The foundations were in 
quicksand and the aprons and floors consisted of 3% in. Memel 
planks, laid on whole timbers and secured to them with 
spikes and trenails, under which was 3 ft. of concrete. 
Before laying the planks every care was taken to render 
over the top of the concrete with Portland cement mortar, 
but it was discovered that the act of driving the spikes 
and trenails had a tendency to shake the mortar away from 
the underside of the planks, so that when all the floors . 
were completed there was a thin film of water under the 
planks sufficient to cause a sweating up of water through 
the joints of the planks. Mr. Harrison, who was acting 
as clerk of the works, first suggested the boring of a hole 
through the floor and the fixing in the hole of the nozzle 
at the bottom end of a stand-pipe about 8 ft. high, and the 
pouring in of cement grout into a small hopper at the top 
of the stand-pipe. The grout diffused itself under the 
floor, and it was at once apparent that a capital scheme 
had been hit upon. A small force pump connected with a 
tub of grout was afterwards made, and cement grout was 
pumped under the floors with a heavy pressure until every 
fissure or space was filled, and the whole of the floors 
became absolutely water-tight. Since the erection of the 
last described sluice I have executed extensive repairs to a 
large sea sluice on the River Nene, which afforded a much 
more severe test of the capabilities of the process than 
the one I have just narrated. The foundations of this sluice 
were in quick silt, and the sill was 6ft. below low water 
in the River Nene with a tidal rise of 20ft. against the 
dam, which was an earth dam as close to the sluice as it 
could be constructed. The old planking of the aprons was 
taken up and about 3ft. in depth of concrete was got in 
and brought up to within about a quarter of an inch of the 
top of the horizontal timbers. The concrete set very satis- 
factorily, but the constant filtration of water upwards 
from the silty subsoil, under great pressure by reason of 
the depth below low water, rendered it impossible to prevent 
the percolation of water between the concrete and the floor 
timbers. I did not attempt to render over the surface of 
the concrete with cement mortar before laying the floors, 
because the constant streaming of water under the planks 
would have gendered the attempt useless, but I laid the 
floors of 33 in. Memel planks on the whole timber sills, and 
secured them down with galvanised iron coach screws and 
oak trenails, leaving full 4 in. space between the surface of 
the concrete and the underside of the planks. After the 
floors were completed I was really afraid that the cement 
grout which I was about to pump under would get washed 
away with the stream of water working under the floors ; 
such however happily was not the case; soon after begin- 
ning to pump, first one point of leakage and then another 
choked up, and after persistently pumping over thirty b: 
of Portland cement under the floors, they became absolutely 
water-tight, and a most satisfactory job was accomplished. 
A more severe test than this last described one, I can 
scarcely imagine the process could be subjected to. 

I may mention that several holes were bored in the 
floors and the pump was shifted about to the different 
positions. Yours. &ce., 


JOHN KINGSTON. 
River Welland Outfall Works. 








ENGINEERING Society, Kine’s CuLteGe.—At an ordi- 
nary meeting of this Society held on ‘lhursday, February 
23rd, Mr. N. Douglass read a paper on “‘ Lightships.” 
He began by pointing out cases where lightships were 
required instead of lighthouses, instancing the Goodwin 
Sands, the first place where one was used. He then 
explained the differences between lightships and other 
ships in construction, showing that for the former wood 
was the better material. He next described different 
metkods of mooring, and the mushroom anchor, com 
the cost of lightships with that of lighthouses, and de- 
scribed those of France and America. The lecture was 
concluded with observations on methods of communicating 
with the shore. 





A Frevp Foree.—A field forge recently designed by Mr. 
Albert F. Hammel, of Copenhagen, has been adopted in 
the Danish and French armies. It is made of sheet iron, 
with a base 18} in. square, and it stands 20} in. high, being 
provided with a pair of handles on the lid and two on each 
of two opposite sides. To arrange the forge for use, the 
four side handles are first partially unscrewed ; they can- 
not be wholly so, as they have stops at the ends to prevent 
their falling out and their being lost. By means of the 
handles on the top the forge is lifted up as far as it can 
go, when it will be at the proper height for working. The 
handles on the sides are then screwed up to hold the forge 
in its place, thus acting as set-screws. After this the 
handle nearest the front of the lid is unscrewed from a 
standard fixed inside the forge, and the lid is then turned 
back and rests on a pair of small iron bolts which are 
ulled out horizontally. The screen around the forge 
earth, which is packed under the lid for transport, is now 
set up. The blower is then taken out from the bottom of 
the outer box, where it is packed for transport, and 
adjusted for use. The blowing apparatus works direct 
withont the intervention of straps, and is well protected 
from injury by dirt. The weight of the apparatus is only 








at Greenock. The account was particularly interesting 


about 140 1b., so that its portability is at once apparent. 
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BOILER EXPLOSIONS IN 1881. 

Tue record of boiler explosions for the year 1881, 
prepared by Mr. E. B. Marten, the Chief Engineer 
of the Midland Boiler Inspection and Insurance 
Company, compares favourably with that gentle- 
man’s report for 1880. Although the number of ex- 
plosions has been slightly greater during the last | 
year, the casualties ensuing were far less, and 
the list of killed and injured is comparatively light, 
as will be seen from the subjoined list. 

7 Number of Number of 
Eovloclews Persons Persons 

* Killed. Injured. 
1873 78 57 85 
1874 76 
1875 68 
1876 39 
1877 tt 5 
1878 46 
1879 30 
1880 31 
1831 33 


We are indebted to Mr. Marten for the illustra- 
tions accompanying his report, the first portion of 
which we subjoin. 

There were 33 boiler explosions in the year 1881, and 
they caused the death of 41 and the injary of 51 other | 
persons. 

Of the 92 thus killed or injured, 5 were owners or| 
managers ; 79 were work people, including 12 women; and | 
8 were strangers, including 2 little girls. The dangers | 
from boiler explosion directly affect those who are em- | 
ployed near them, and chiefly those responsible for their 
care, and there is therefore every inducement to work them 
safely. 

In the Appendix will be found mention of 34 other explo- 
sions, killing 10 and injuring 20 other persons, chiefly of 
domestic boilers, from the freezing of the circulating pipes 


Year. 


EXPLOSIONS IN 


of a somewhat similar character, but not properly to be 
included in the annual records of boiler explosions. 


The Exploded Boilers were used for the following 
Purposes: 


No. Kd. In. 


Tron works... ins ses os 8 6 13 
Collieries and mines ... so a 9 4 9 
Mills, various ... one = ese 18 15 
Marine or docks eee suits ion ; 5 9 
Bricks or quarries... a oe 30 1 
Railways eve owe oa re : 5 3 
Gas or water ... exe sae a ‘ : § 
Brewery _ oes ons ose 0 oO 


Uncertain - sel ns oe 2 1 


Total eee eee 33 41 5l 


The causes of explosion are arranged under the follow- 
| ing heads : 
A. Faults.of Construction or Material which may be 


Prevented before Starting or after Repair. 
on? oe 


No. Kd. In. No. Kd. In. 


Went of proper staying 6 2 6 
Seam rip from unsuit- 
able material ons S 2s 
Weak tubes ... ee 4 2 5 
— 12 6 17 
B. Faults to be Detected by Inspection. 
External corrosion ... 5 16 17 
Internal corrosion ... 1 0 0 
— 6 16 17 
Shortness of water ... S © 
Undue pressure ‘ 
Scale ‘ 


C. Faults which could be Prevented by Attendants. 
. <2 


11 15 10 
Extraneous or uncertain 4 4 7 


Total ... ans ae . 8d 41 Si 
The exploded boilers were of the following kinds : 


1881. 


Cornish or Lancashire. 


No. Kd. In. No. Kd. In. No. Kd. 
Weak tubes ‘ 4 2 5 
External corrosion 5 16 17 
Undue pressure 2 2 
Shortness of water 4 1 0 
———_ 5 3 2 
Plain Cylinder. 
Seam rip ... im 2m - 2 
Weak end «uo 2 68 © 
a 
Scale oe i nn = 
Shortness of water 1 0 1 


2 6 


Locomotive or Multitubular. 
Bad construction ... ‘ 
Undue pressure 
Shortness of water 
9 
Extraneous... 1 
Vertical or Crane. 
Weak construction 
Undue pressure 


Breeches Tube or Wagon. 
Bad construction con 1 0 0 
Internal corrosion ne 1 0 0 
Marine. 
Uncertain, as the boiler was 
lost... . a ose 1 0 


9 


> 
- 0 
Not ascertained ... ove 2 4 2 


Total... eee os 3 41 51 


Inquests or inquiries were held on the thirteen fatal 


cases. In the case of No 4, the owner was censured and 
subsequently condemned to twelve months’ imprisonment. 
In the other cases the verdicts were tantamount to acci- 
dental death, with various recommendations of greater 
caution or of assurance to secure periodical independent 
inspection. One case, No. 32, led to two inquests, with 
| varying results, one giving shortnéss of water and the other 
defective stays as the cause of explosion. Although these 
inquiries in the main fairly ascertain whether any one is 
| criminally responsible for the loss of life they are not satis- 
factory tribunals for arriving at the true causes of boiler 
| explosions, and it is perhaps a mistake to endeavour to 
| make them serve that purpose. 

Some of the boilers mentioned were assured, but how many 
has not been positively ascertained. Nos. 2 and 28 were 
assured by othercompanies. No. 26 was assured with this 
company. It had been regularly inspected with even more 
than the stipulated visits, and no fault was apparent which 
could be detected by inspection, but careful test of the iron 
showed it of the hard and unyielding nature which so soon 
suffers under strain, as crossways of the plate it only bore 
174 tons per square inch, and only elongated 1.2 per cent., 
while in bulge test (endeavouring to drive a 12 in. disc into 
a 10 in. opening) it burst open when only depressed liftle 
over an inch out of shape. - ‘there is no doubt that similar 
explosions in former years have been from the same cause, 
pointing to the imprudence and want of economy in select- 
ing @ poor and unsuitable material for the sake of a very 
small saving in the first cost, as the workmanship costs the 


The causes are stated as in the summary, the general same with poor as with good metal. 


during the severe winter of 1880-81, and a few other mishaps | heads being indicated by the letters A BC. 


As these records are intended especially for the use of 
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boiler attendants, it may be useful to add a few remarks on 
the causes of boiler explosions, under the three general 
heads A BC. 

As to A—faults of construction—it is necessary at the 
outset fully to realise the various strains upon the material. 





Sketch I. represents a model used to show very clearly that 
the strain lengthways is twice that ae The model 
takes to pieces, and the darkened part on the lower half of 
the barrel is the area, the pressure on which has to be 
borne by that portion of the shell which bounds its two | 
extremities. On the ends of the two pieces forming the | 
barrel, and on the flat side of the piece forming the round 
end, the darkened places show the area which a similar | 
length of the metal has to bear in the crossway direction. 
If these two areas are calculated, one will be found exactly 
twice the other, and this is shown at a glance at the corner 
of the sketch, where one‘is placed over the other. 


-_—— 











The strains from steam pressure are small in comparison 
to those from unequal expansion. The sketch above is a | 
plain cylinder boiler, showing how it alters in shape when 
the bottom is heated quickly before the top has become hot. | 
In the long boilers used for blast furnace gases this is con- 
stantly seen, and the distortion varies, as in the dotted 


| when the point will be crushed by the weight 





and if the iron is hard and unyielding it sets up seam rip, 
as in the sketch below, but where the iron is tough 
and capable of elongating before breaking, it would bear 
the strain harmlessly. Hence the imprudence of using 
what is called “‘ single best” iron, or iron supposed to be 








made into ‘‘ best best” by a scrap bar at the top and bottom 
of the pile, instead of ‘“‘treble best’? or some similar 
quality. This misuse of the word ‘ best’’ has deceived ve 
many purchasers of boilers. With the harder iron, 
rivet, or the space between any two rivets, has at times to 
bear an undue strain, while with a more tough iron the 


AND HYDROSTATIC RIVETTER. 


CONSTRUCTED BY MESSRS. DE BERGUE AND CO., LIMITED, ENGINEERS, MANCHESTER. 





partly cut through it bends and becomes rapidly weaker. 
In the tubes of Cornish or Lancashire boilers the strains 
are of this latter kind and the iron is in compression, and 
although it is in the form of an arch, the abutments or sides 
of the tube can give way, so that it is in ‘‘ unstable equili- 





brium,’’ and has a tendency to get rapidly weaker as the 
shape becomes oval and the arch flatter. These sketches 
show clearly the truth that the strength of the shell de- 
creases directly as the thickness lessens, but in the tubes it 





strain is spread over a longer line. Should one rivet 
or the iron between the rivets give way suddenly, the strain ! 
comes with a severe jerk on the next part, 
and puts it to a most severe test. 

This may be illustrated by putting as much 
weight as it will bear on an ordinary lead 
pencil, the point of which is rested on two 
pence, as in the sketch above, in such a way 
that one can be easily taken away to allow 
the pencil to fall the thickness of a penny, A 


it held safely before. The sketch IV. aisa shows a} 





decreases as the square of the thickness lost, which is vastly 
more rapidly. 








ee a 











Vv. 
The strains ona tube from expansion are very great 





| pencil with a weight hanging from it, which does not | where the ends are heldrigidly. The tube tends to accom- 


alter its shape or position with the strain, even if nearly | modate itself by rising as in the sketch above, at the same 
line, with each alteration in the supply of gas or feed water. | cut through. The right hand figure shows the same weight | time becoming oval as shown in the section. As the amount 


The sides have to accommodate themselves to the strains,’ on the top of the pencil producing compression, and if | of the oval varies with each change of pressure, a constant 
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bending action is produced in the metal, which causes 
weakness in certain lines which are then peculiarly open to 
the attack of corrosion. Hence the need of hoops or cross 
tubes to keep the tubes in shape, and elasticity in the ends 
to allow for expansion. 

Iron, even of good quality, suffers if the beat impinges 
too much on one place, and hence the need of providing 
sufficient surface to receive it. 

The small upright plain cylinder boilers placed to receive 
the heat of several puddling furnaces soon show distress 
from this cause. 

The faults only to be detected by inspection, under the 
head B, are chiefly internal and external corrosion. The 
sketch I. shows how the importance of this varies with its 
position, leading to twice as much mischief when length- 
ways as crossways. In sketch IV. its importance is seen 
when the iron is in compression so that weakening of shape 
ensues, while in sketch V. it is shown to be more important 
in the tube at B than in the shell at AorC. Sketch VI. 


shows how easily appearance may deceive as to the extent 
of corrosion, when the upper lap and the under plate are 
equally corroded, looking as if the plate were of full thick- 
ness at the edge. 

The faults under head C which can especially be guarded 
against by the attendants, are well understood, as it isa 
simple matter to prevent undue pressure, shortness of 
water, or accumulation of scale. 

These vecords form an Appendix to the report for the 
annual meeting in August, but are published for convenience 
as soon after the close of the year 1831 as possible. 


No. 1. (See Fig. 1.) January 15¢h, 1 killed.—Cornish, 
one of five, 12 years old, 31 ft. long, 7ft. diameter, ? in. 
plates, 40 lb. pressure. The tube was 4 ft. diameter, 
and being entirely unstrengthened with rings or cross 
tubes collapsed, and was divided into three pieces, the first 
five rings being blown forwards fifty yards, the middle part 
consisting also of five rings blown forward about ten yards, 
and the remaining two rings being left in the shell, which 
was forced backwards about twenty yards. The front end 
plate was also thrown forwards abont fifty yards. The 
engine was standing at the time for repairs, and the 
pressure gauge was found afterwards to have been forced 
to the full extent of its range of 861b., and the spring 
burst, but so large a tube without being strengthened was 
—— to bear even the ordinary working pressure of 
40 1b. 

No. 2. January 16th, 1 injured.—Plain cylinder, one of 
nine, fired by blast furnace gas, 64ft. long, 4ft. 6in. 
diameter, yin. plates, 55 lb. pressure. It rent completely 
round fourth ring seam, dividing the boiler into two parts, 
which were thrown in opposite directions, dislodging the 
boilers on each side, aud doing much damage. The seam 
rip was supposed to be set up by overheating through 
deposit of scale and grease. 

No. 3. January 18th, none injured.—Cornish, 16 years 
old, 15 ft. long, 4ft.6 in. diameter, 4 in. steel plates, 50 lb. 
pressure. Tube 2 ft. 6in. diameter. The boiler gave way 
on the left-hand side, where the plates resting on the seat- 
ing were reduced by external corrosion to a thickness 
of j;in. The middle belt of plating was blown ont, and 
the front end with the tube was thrown forwards about 
six yards, while the back end was thrown about fifteen 
yards backwards. 

No. 4. (See Fig. 2.) January 19th, 16 killed, 11 injured.— 
Lancashire, 26 years old, 27 ft. 6in. long, 7 ft. 3in. dia- 
meter, J in. plates, 351b. pressure. Tubes 3ft. diameter, 
;7; in. plates. The boiler was very old, and had been 
bought second-hand ten years before, and had not been 
subjected to any competent inspection. The first rent 
commenced at the back end on the right-hand side, where 
the plates, resting on the seating, were corroded for a 
length of 4 ft. to a thickness of less than}in. The rent 
passed longitudinally across three rings of plating, «and 
then round the boiler in different directions, dividing it into 
a large number of fragments, one of which was nearly 50 ft. 
long, and which were scattered around. A large number 
of the workpeople were standing near warming themselves, 
and sixteen of them were killed, nine of them being women 
and girls. A large stone had been placed on the safety valve 
lever, in addition to the ordinary weight, and the gauge 
had been observed to indicate a pressure of 7) lb. The 
proprietor was proceeded against for manslaughter, and 
sentenced to twelve months’ imprisonment. 

No. 5. February 5th, 2 killed, 1 injured.—One of a 
range. Oneend was blown away, and the boiler was lifted 
off its seating, and the side of the engine house was blown 
down and the furnace thrown out of blast. 

No. 6. (See Fig. 3.) February 9th, 2 killed, 4 injured. 
—Maltitubular, new, 20 ft. 10 in. long, 6 ft. 7 in. diameter, 
ys in. plates. The boiler was being tested by steam, when 
the oval smokebox, which was large and of weak shape, 
5 ft. 2 in. wide, 3 ft. 7 in. high, and6 ft. 8 in. long, ¢ in. 
plates, gave way at a cross seam at the bottom, and 
through the opening thus formed the steam escaped, killing 
a man who was in-ile the box caulking the joints, and a 
boy who was handing him tools. The steam was supplied 
from a portable boiler, the safety valve of which was bolted 
down, and, at the time of explosion, the gauges indicated a 
pressure of 80 lb. in the portable, and 75 lb. in the tested 
boiler. 

No.7. February 24th, 2 killed, 2 injured —Cornish, 14 
years old, 10 ft. long, 4 ft. diameter, # in. plates, 25 Ib. 
pressure. Tube 2ft diameter, bare # in. plates. The tube 
vollapsed from end toend and rent in four places, and the 





boiler was blown forwards about 15 yards. The safety 
valve had become inoperative, and the pressure gauge had 
been removed for repair, so that the pressure had accumu- 
lated until it was more than the boiler could bear. 

No. 8. March 1st, 2 ixyured.—Cornish boiler, at a col- 
liery, which gave way from weakness of the tube, but full 
particulars were not obtained. 

No.9. (See Fig. 4.) March 14th, 2 killed, 6 injured.— 
Plain cylinder, one of nine, 20 years old, 35 ft. long, 5ft 
6 in. diameter, j in. plates, 35 lb. pressure. Plates arranged 
lengthways. The boiler gave way at a longitudinal seam 
on the left-hand side over the fire, where it had been repaired 
with new rivets about a fortnight before. The plate between 
the rivet holes had been cracked more than half-way 
between most of the rivet holes for a lengthof4ft. The 
rent extended about 5 ft. along this seam, and then passed 
round the boiler in different directions, dividing it into ten 
fragments, which were scattered at various distances. 

No. 10.( See Fig. 5.) April 28th, none injured. — Breeches 
tube, 22ft. long, 7ft. diameter, 17 lb. pressure. Oval 
firebox, 5 ft. Gin. wide, 2 ft. Sin. high, and 6ft. long. The 
boiler gave way at the root of the angle iron connecting 
the front plate to the tube below the firedoor, and an open- 
ing was made 3ft. 6 in. by 2ft., through which the con- 
tents were blown without doing much damage. The angle 
iron had been seriously weakened by the hingelike action 
from the springing of the flat bottom of the firebox which 
bad given previous trouble from its large size and weak 
shape. 

No. 11. May 10th, 1 killed.—Locomotive, 35 lb. pres- 
sure. Rent open in the barrel of the boiler,,which was made 
of two plates lengthways, and the parts were scattered to 
considerable distances, knocking down a wall and injuring 
the roofs of some houses. The safety valve could easily 
be overloaded, and it is supposed this was done, causing 
more pressure than the boiler could bear. 

No. 12. May 11th, 1 injured.—Vertical, 15 ft. high, 
5 ft. diameter, jin. plates. Firebox 8ft. high, 4 ft. 4in. 
diameter. The firebox collapsed and rent from top to bottom, 
and the boiler was blown up through a roof. ‘There being 
only about 3in. water space between the firebox and 
the shell, the plates at the bottom had been bulged from 
overheating, although stud stays had been screwed in to 
prevent it. 

No. 13. May 13th, none injured.—Lancashire, one of 
seven, 12 ft. long, 7 ft. 6in. diameter, 45 lb. pressure, made 
out of a larger boiler, but when not known, heated by gas 
from puddling furnaces, one to each tube, the right-hand 
one only being at work at the time. The first two plates 
were bulged down and torn open and the brickwork blown 
down from supposed shortness of water. 

No. 14. May 2lst, none injured.—Cornish, 20 ft. 4 in. 
long. Tube 3ft. diameter, 7; in. plates, S0lb. pressure. 
The tube collapsed downwards from end to end. It was 
conjectured it had been distorted and out of the true circle, 
and thus rendered unable to bear the usual working pres- 
sure. 

No. 15. June 2nd, none injured. — Lancashire, 30 ft. 
long. Tube 2ft. 8 in. diameter, 60 1b. pressure. The 
second and third rings of plates in the right-hand tube 
collapsed downwards, from overheating through shortness 
of water, and rent open. The issuing contents disturbed 
the brickwork, but not the boiler. The fusible plug did 
not act. 

No. 16. June 14th, 5 killed, 5 injured.—Vertical, 20 
years old, 12 ft. high, 5 ft. diameter, 58 lb. pressure. Fire- 
bor, 8ft. 3in. high, 2ft. 4in. diameter at the top, and 
4 ft. 7 in. at the bottom, ?in. plates. The firebox collapsed 
and ruptured, the first rent commencing about the middle 
and extending horizontally and downwards, the triangular 
piece thus cut out being forced down on to the fire. The 
shell was separated from the firebox and blown 150 yards 
away- The plates had been wasted by internal corrosion, 
and just before the explosion the gange indicated 70 lb. 
pressure, which was more than the weakened firebox 
could bear. 

No. 17. June 19th, none injured.—Cornish, 30 lb. pres- 
sure. The plates, where resting on the seating, were 
wasted by external corrosion, and reduced to \yin., and in 
some places were as thinas paper. The front part with 
the tube was thrown forwards, and two rings of plates and 
the back end in the opposite direction. 

No. 18. (See Fig. 6.) June 22nd, none injured.—Plain 
cylinder, with flat ends, made up of two parts of other 
boilers, 10 ft. 3in. long, 2ft. 9in. diameter, j in. plates, 
40 lb. pressure. It was too weak to bear this preszure. 
The back end was blown out, and the boiler thrown for- 
ward, doing only very slight damage. 

No. 19. June 25th, none injured.—Cornish. Tube col- 
lapsed from end to end from shortness of water. 

No. 20. July 7th, none injured.—Vertical, 3ft. 6 in. 
diameter, 601b. pressure. The top of the shell, which was 
not connected to firebox in the ordinary way, was blown 
out, the rent being through an oval manhole. The safety 
valve could easily be overloaded by setting down the screw, 
and it is supposed the pressure was more than the weak- 
shaped boiler could bear. 

No. 21. (See Fig. 7.) August 4th, 2 injured.—Lanca- 
shire, one of three, 30ft. long, 7 ft. diameter, gin. plates, 
40lb. pressure. Tubes 2ft. Gin. diameter. The boiler 
gave way at the back end on the right-hand side where the 
last plate was corroded to a thickness of ;'; in. from damp 
brickwork. The rent extended across this plate, and then 
up the seams on each side for a length of 4ft. 5in.. so that 
the plate opened out like a trap-door. The escaping steam 
and water blew the engine house down, and raised the 
boiler in an inclined position. 

No. 22. (See Fig. 8.) August 22ad,1 injured.— Plain 
cylinder, eight years old, 30 ft. Gin. long, 5 ft. diameter, 
vin. plates, 551b. pressure. ‘The boiler appeared to have 
given way from shortness of water, at the front end over 
the fire, where the edges of the fractured plates showed a 
little lamination. The front end was torn off through the 





solid plate all round about 6in. from the seam, and was 
thrown to the left with the two front belts of plating 
which were separated at the third ring-seam from the 
remainder of the boiler, which was blown backwards about 
thirty-six yards. 

(To be continued). 








NOTES FROM THE SOUTH-WEST, 


South Wales Colliery Company (Limited).—This com- 
pany has just held its half-yearly meeting. The report of 
the directors stated that the gross output of coai for the 
half-year amounted to 75,882 tons, showing an increased 
cost of 3.72d. per ton, and an increased sale price of 0.63d. 
per ton for that period. One hundred new wagons had 
been purchased in anticipation of an increase in the output 
but on deferred payments, and an order had been given to 
enlarge the siding accommodation consequent upon such 
anticipated increase of output. The report submitted 
by the managing director (Colonel Heyworth) was very 
extended, and detailed the principal causes of the loss 
which had occurred on the working. He laid particular 
stress on the loss which occurred through the colliery having 
to be worked on the “‘locked lamp”’ principle, and said it 
would be necessary to expend money upon an extension of 
the railway siding at Kose Heyworth and Cymtyllery, to 
add to the present facilities for loading, which were in- 
sufficient. 


Newport.—There is still briskness noticeable in the 
steam coal trade, and shipments maintain their recent 
average. The clearances for the week include a consider- 
able quantity of iron, &c., which was sent to the following 
ports : New York, 5304 tons ; Maceio, 1073 tons ; and San 
Francisco, 600 tons. A large quantity of iron ore has 
arrived from Bilbao and other places. The coal clearances 
for the week give a total of 26,112 tons. There were also 
cleared 6977 tons of iron, &c., and 450 tons of coke. From 
Bilbao there came 13,270 tons of iron ore, and 8380 from 
other ports, with 680 tons of pyrites from Huelva 


Mining Association of Great Britain.—Mr. W. T. 
Lewis, the Marquis of Bute’s managing agent, has been 
unanimously elected president of the above association, 
which has for one of its chief objects the watching of all 
Parliamentary matters relating to mining. 


Swansea Tramways Ectension.—This Bill was on Tues- 
day before Mr. Robinson, one of the examiners of Private 
Bills of the House of Commons, for Standing Order proofs. 
The Bill seeks to obtain power to construct and maintain 
tramways in Swansea, commencing in High-street, by a 
junction with the existing tramways opposite Joey-place, 
and passing thence along High-street, Alexandra road, 
Grove-place, De la Beche-street, Mansel-street, and 
Walter’s-road. A second line is proposed, commencing in 
De la Beche-street and Mansel-street at two points respec- 
tively fourteen yards east and fourteen yards west from 
the centre of Cradock-street, and passing thence along 
Mansel-street, De la Beche-street, Cradock-street, and 
Northampton-place, and terminating near the centre of 
Union-street. A third line is contemplated, commencing 
in Cradock-street, and passing along Union-street, Lower 
Union-street, Greenfield-street, Wassail-street, Rutland- 
street, Victoria-road, and the road leading from Victoria- 
road to Mount-street, and terminating in the latter street. 
The Bill takes power to use steam and mechanical power, 
and also on the tramways authorised by former Acts. The 
various proofs were submitted and the examiner declared 
the Standing Order complied with. 


Penarth Dock Company.—The half-yearly meeting of the 
proprietors of the Penarth Duck took place at Cardiff on 
Friday, under the presidency of Colonel Clive. The chair- 
man in the course of his introductory remarks, alluded to 
the progress of the work at the new dock since the last 
half-yearly meeting, which, he said, had been satisfactory. 
With the fine weather prevailing, he hoped that Mr. 
Walker, the contractor, could be able to make still more 
rapid progress. He also intimated that a new call upon 
the shareholders would probably be necessary within two 
or three months after the Ist of May. A dividend was 
declared for the half-year ending December 31, 1881, at 
the rate of 54 per cent. per annum, payable March 6. 


Cardif.—Coal quotations have been, upon the whole, 
fairly maintained. Several parcels of iron and fuel have 
been got off during the week. In imports the principal 
feature has been the arrival of a large quantity of ore from 
Bilbao. Last week’s clearances comprised 102,125 tons of 
coal, 1619 tons of iron, 3870 tons of patent fuel, and 938 tons 
of coke. The imports comprised 15,581 tons of ore from 
Bilbao and 2415 tens from other quarters. 


Coalin the Rhondda.—The National Steam Coal Company 
has just struck a seam of steam coal 6 ft. thick at its new 
pit, at a spot known as Cutsh (Nook), in the Lesser 
Rhondda Valley, about two miles above Porth Station. 
One of the principal owners is Mr. E. Lewis, Maindee 
Hall, Maindee, Newport. The seam was struck at a depth 
of 420 yards from the surface, and is known to geologists as 
the 4-ft. seam. ‘The coal in the neighbourhood of Porth 
appears to be inexhaustible. 


Bristol Water Supply.—A public mecting, convened by 
the Mayor of Bristol (Mr. J. D. Weston), was held on 
Monday, to tuke into consideration the desirability of the 
acquisition by the corporation of the water supply. The 
mayor presided over alarge attendance. On the motion of 
Mr. Alderman Fry, seconded by Mr. Cox, it was resolved, 
‘That this meeting is of opinion that the water supply of 
the city ought to belong to the mayor, aldermen, and 
burgesses, and that the mayor be requested to call a meet- 
ing of the town council with the view toa treaty for the 
purchase from the Bristol Water Works Company of their 
undertaking.” 
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RIVETTING MACHINE. 

We illustrate on page 199 a new power and hydro- 
static rivetting machine patented and constructed by 
Messrs. De Bergue and Co,, Limited, Strangeways, Man- 
chester. This machine, which we have seen tested with 
14 in. diameter rivets and 70 tons resistance, embraces 
a combined arrangement of direct power driving by belt 
through wheel gearing and powerful eccentric, adjustable 
sliding ram and stop motion, as usual in machines by these 
makers, coupled with a yielding pillar hinged at its 
lower extremity and held at about mid-height by strong 
ties to a horizontal hydraulic ram inserted in a cylinder 
provided for the purpose in the back of the main frame. 
This cylinder is connected by wrought-iron piping to 
another vertical ram on which works an inverted cylin- 
der carrying a certain amount of dead weight. When 
all is at rest the handle, shown as in the holes of the 
bottom weight, engages in corresponding holes in the 
cylinder, and when hydrostatic pressure is applied will 
lift the whole of the weight. If placed in any of the 
other holes, the handle will only lift so many weights 
as are not below it, and thus the adjustment of the 
resistance is easily effected. 

To prepare the machine for work the two cylinders 
and pipes must be filled with water or oil, and when 
full the plug on top of the vertical cylinder be screwed 
down. A hand pump then will easily put as much 
pressure upon the fluid (say about one ton per square 
inch) as will just lift the weights, say, an inch or two, 
and all is ready for use. Of course the pump thus used 
will suffice for a number of these rivetters. A single 
pressure cylinder will also serve for more than one 
rivetter, if the rivetters connected are employed on the 
same class of work, and thus require the same limit of 
load. The power used to form each rivet is communi- 
eated by the belt and gearing up to the resistance 
previously determined, but is not taken out of the fly- 
wheel till the resistance offered begins to check the 
momentum of the latter, and finally the pillar yields only 
when the limit is passed. Thus it will be seen that this is, 
strictly speaking, a power rivetter with a yielding die 
holder under hydrostatic resistance, and no power is 
expended in the hydraulic cylinder at each stroke, the 
only power used being that given by the belt tothe gear 
and flywheel. In this respect it will appear that the 
power absorbed in simply pressing the ram up to its 
work is very little indeed, while in an ordinary hydraulic 
machine the whole accumulator weight must fall the 
distance required to supply the movement just as though 
the resistance had been equal to its full power. The 
distance to which the die may be drawn back in the 
machine we illustrate, is not therefore limited by any 
question of loss of power, but may be made such as is 
most desirable. 

The details of the machine examined, and of another 
smaller one for lighter work, are altogether such as are 
usually adopted by Messrs. De Bergue and Co., and need 
nocomment here. We need merely add that the machine 
is thoroughly adapted for its work and promises to be 
a very useful tool. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market. —The pig iron warrant market 
was weak last Thursday, and there was a pressure to sell, 
caused, it was ramoured, by the clearing out of the hold- 
ings of a Dundee broker who has had to succumb to the 
decline. Prices fell 4d. on the day. Business was «one 
in the morning at from 48s. 6d. up to 48s. 9d. cash, and 
from 48s. 1ld. up to 49s. 14d. one month, and the close 
was sellers at 48s. 9d. cash and 49s. 1}d- one month, and 
buyers near. The quotations in the afternoon ranged from 
48s. 74d. to 48s. 6}d. cash, and from 48s. 103d. to 48s. 9}d., 
and the market closed with buyers at 48s. 6d. cash, and 
48s. 9d. one month, and sellers seeking $d. more jad ton. 
The market was again depressed on the following day, and 
prices got below the figure of 48s. From Thursday’s close 
there was a fall of 6jd. per ton, and from the highest 
quotation in January the decline was 5s. 14d., but as con- 
trasted with the lowest transactions in the month of 
August last year, the price ;was, still 2s. 6d. per ton higher. 
There were transactions in the morning at from 48s. 5d. 
down to 48s. 3d. cash, and from 48s. 7d. to 48s. 6d. one 
month, and at the close there were buyers at 48s. 3d. cash 
and 48s. 6d. one month, and sellers near. In the afternoon 
from 48s. 24d. to 47s. 11}d., and 48s. 44d. down to 48s. 24d. 
cash and one month were the quotations. The market 
closed with sellers at 48s. cash and 48s. 3d. one month, 
and buyers 4d. per ton lower. Monday’s market was some- 
what uneasy, and prices which at one time were 2d. down, 
closed firmer at an advance of 14d. per ton over the quota- 
tions at the close on Friday. There were transactions 
during the forenoon at from 47s. 10d. up to 48s. 0}d. cash, 
also at 48s. up to 48s. 3d. one month, and the close was 
sellers at 48s. cash and 48s. 3d. one month, and buyers 
very near. Business was done during the afternoon from 
47s. 10}d. up to 48s. 1d. cash, and from 48s. 2d. up to 
48s. 34d. one month, and at the close there were sellers 
wanting 48s. 14d. cash and 48s. 44d. one month, and buyers 
offering 4d. per ton lower. Yesterday’s market was firmer, 
and prices although not closing at the best, showed a gain 
of 2}d. per ton on the day, and of 4d. per ton from 
Satarday. Iron changed hands during the forenoon 








market at from 48s. Ojd. to 48s. 4$d. cash, and from 
41s. 5d. up to 48s. 74d. one month, and at the close 
of the market there were buyers at the top prices and 
sellers near. A fair business was done this forenoon at 








48s. 14d. to 48s. 3d. cash, and from 48s. 5d. to 48s. 6d. one 
month, the market closing with buyers at 48s. 2}d. cash 
and 48s. 54d. one month, and sellers wanting jd. per ton 
more. The market was quiet in the afternoon, with a 
small amount of business done at from 48s. 3d. to 48s. 2d. 
cash, and from 48s. 6d. to 48s. 5d. onemontb. A good deal 
of the recent realising has been caused by the disappoint- 
ing news ing the condition of the iron market in the 
United States, where prices have receded, with only a very 
limited demand for Scotch pig iron, and no doubt the 

ition has been aggrava by the political news. 

he turnover of warrants has been on a somewhat 

scale, but the demand for shipping parcels has been very 
moderate. It is reported that there is a more liberal 
buying on Continental t, but on the whole the 
inquiries from abroad are not quite satisfactory. The 
shipments continue to be on a fair scale for the 
season and there is a considerable reduction of 
freightage rates, which will no doubt have a favourable 
effect on the shipping trade, if only the orders come to 
hand. The number of blast furnaces in actual operation 
has been increased by two during the week, the total being 
108, as against 121 a year ago. Ten are working on 
hematite pig and 98 on ordinary iron. Somewhat lower 
prices are again being taken for hematite pig iron. There 
is a steady consumption of pig iron at home, although 
the malleable works have not been adding much of 
late to the orders in hand. Last week’s shipments 
amounted to 10,739 tons as compared with 11,266 tons in 
the corresponding week of last year. Very little change 
has taken place in the stock of pig iron in the public 
warrant stores during the week. Yesterday afternoon it 
stood at 631,125 tons. 


Russian War-Ship ‘ Peter the Great.’’—This ironclad, 
which has for some time been anchored in the Clyde at the 
Tail of the Bank, getting strengthened so as to mitigate 
the serious vibration experienced on board while being 
driven by the powerful engines with which the vessel has 
been supplied by Messrs. John Elder and Co., was to pro- 
ceed this morning down the Firth to mit of her crew 
engaging at big gun practice. Application for permission 
todo so was originally made to the Greenock authorities, 
but not being in a position to grant the request, the Russian 
commander applied to the English Admiralty, who at once 

ve consent. This will probably be the first time a 

ussian war-ship has been engaged at “‘ ball practice” in 
British waters during the present century. It was expected 
that the ship would go down as far as Ailsa Craig, and 
return to the Tail of the Bank in the evening. 


Shipbuilding on the Clyde—Launches last Month.—A 
great deal of briskness was displayed in the shipbuilding 
trade on the Clyde last month, and the output of work 
from the various yards was very heavy, and much above 
the average. Nineteen vessels were launched of a total of 
30,338 tons, the heaviest total in the month of February of 
any former year being 22,800 tons. That was in February, 
1874. There were a few w disputes during the neath. 
but not such as to interfere in any marked degree with the 
progress of work. With the exception of two sailing ships, 
all the vessels launched last month were steamers, which 
were mostly medium-sized foreign traders. The most 
important vessel was one of the clipper steamers, the 
Glenogle, specially built for the China tea trade ocean race. 
She is owned by Messrs. A. C. Gow and Co., Glasgow, and 
was built by the London and Glasgow Shipbuilding and 
Engineering Company. Vessels of the same fleet (the 
‘**Glen’’ line) have been successful in the tea race for a 
number of years. The Glenogle is a vessel of 4000 tons 
and 4000 horse power (indicated). Three steamers were 
launched during the month for the ‘‘ Clan’’ Line—the Clan 
MacDonald, the Clan Buchanan, and the Clan Cameron, 
one of them a vessel of 2600 tons, and the others being 
3000 tons each. The other two vessels launched last 
month were steamers of 2600 tons and 3000 tons respec- 
tively. One of the sailing ships was the Falls of Afton, a 
vessel of 1900 tons, built by Messrs. Russell and Co., Port- 
Glasgow. It should be mentioned that the launches for 
the past two months give a total of 53,990 tons, whereas 
the ote corresponding two -monthly total in any previous 
year was 34,650 tons in 1878. In some cases builders have 
even a full year’s work in hand. 


The Tay Bridge Works.--Mr. Arrol, the contractor for 
the erection of the new Tay Bridge, was in Dundee last week 
to make preliminary arrangements for the commencement 
of operations, and he has since arran with a special 
committee of the Town Council for the use of a space of 
ground extending to about 2} acres near the north end of 
the bridge for the erection of workshops in connexion with 
the undertaking. 


Shipbuilding Yard at Burntisland.—The present 
activity in the shipbuilding trade has induced inquiries for 
a suitable site for a yard at Burntisland. Yesterday 
ground at Lammerlaws was surveyed by a party of gentle- 
men likely to forward the enterprise and revive an 
industry which flourished to no inconsiderable extent in the 
town half a century ago. 











NOTES FROM SOUTH YORKSHIRE, 

SHEFFIELD, Wednesday. 
Hull and Barnsley Railway.—On Monday a large and 
enthusiastic meeting of ratepayers was held in the Town 
Hall, Huddersfield, to consider the proposal of the Hull, 
Barnsley, and West Riding Junction Railway to extend 
the line from Cudworth to Huddersfield and Halifax. The 
mayor (Alderman Brigg) presided, supported by many 
magistrates, manufacturers, and others. Colonel Smith, 
chairman of the company, gave a lengthy outline of the 
scheme. A resolution was passed unanimously a; st 

of the project ; also a resomtion urging the Huddersfiel 
Town Council to support the Bill of the Hull Company by 
subscribing a sum not exceeding 50,0001, towards the 


requisite gy Colonel Smith, in reply to a vote of 
thanks, said he could not say what the line would cost, 
but he thought about a million sterling would be spent in 
and around Huddersfield. 


The Leeds Town Council and the Electric Light.—A 
deputation from three of the committees of the Leeds 
Town Council—the Purchase of Property Committee, the 
pay pes mang be — io ee a 

mdon on Wednesday last for the purpose of inspecting 
the electric light appliances now on exhibition at the 
Crystal Palace, Sydenham, with the view to that system 
of illumination being brought into use in the new municipal 
offices. It is understood to be the intention of the deputa- 
tion not only to visit the Crystal Palace, but to ins the 
electric appliances at various public buildings in different 
parts of London. 

The Leeds Corporation and the Great Northern Rail- 
way Extensions at New Wortley.—The sub-committee 
appointed by the Parliamentary Committee of the Leeds 
corporation last Friday, which includes several members of 
the Highways Committee, met a committee of directors and 
officials of the Great Northern Railway Company in the 
council chamber at the Leeds Town Hall, for the purpose 
of discussing in detail the extensions in the district of 
Holbeck and New Wortley, for which the company are 
seeking Parliamentary powers. It is stated that in the 
course of an interview extending over two hours, the depu- 
tation undertook, on the part of the company, that cer- 
tain of the bridges to be constructed should be of the height 
and width required by the corporation, besides which 
certain other concessions with regard to the old bridges, 
&c., were made. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLxsBRouGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
slight improvement in the market here owing to the better 
quotations wired from Glasgow. During the past fort- 
night buyers have been holding off pending the settlement 
of the question of further extending the time for restricting 
the prodaction of pig iron in Cleveland and Scotland, as in 
some quarters doubts were entertained as to whether the 
two districts would agree to a similar arrangement to that 
which has been in operation since October last, and which 
expires with the end of this month. The matter has now 
however been definitely settled by the extension of the 
policy of restriction for another six months. This fact 
a beneficial effect upon the market, and No. 3 Cleve- 
land pig iron was sold at 41s. 9d. to 42s. per ton for prompt 
delivery, and 42s. for April to June. Messrs. Connal and 
Co., the warrant storekeepers here, had a stock of 171,376 
tons, which is a decrease of 1273 tons. In Glasgow they 
hold 631,160 tons. The shipments of pig iron from 
Middlesbrough during the month of February have been 
satisfactory, there having been exported 66,893 tons, 
21,969 tons of which have been sent to Scotland, 9000 tons 
to France, and 6700 tons to Wales. It is believed that 
the monthly returns of the Cleveland Ironmasters’ Asso- 
ciation will show that during February the stocks will not 
have been interfered with to any great extent. Had it not 
been for the strike at the rolling mills in different parts of 
the North of England at the beginning of the month the 
stocks would have again been considerably reduced. 


The Manufactured Iron Trade.—There are not many 
new orders coming to hand, but all the works are very 
busy on contracts booked some time ago. Prices are main- 
tained, business being done at 7l. 5s. per ton for ship 
plates. Consumers of manufactured iron are well brought 
forward, and it is not unnatural that there should be some- 
what of a lull at present. 


Messrs. Bolckow, Vaughan, and Co.—The directors of 
this t iron and; steelmaking company, at Middles- 
brough, recommend a dividend for the half-year at the 
rate of 10 per cent. per annum, writing off 40,0001. from 
capital expenditure, and carrying forward 50001. The 
company are exceedingly busy, and at their Eston Steel 
Works, where they have such enormous plant, they have 
orders in hand which will keep them fully occupied for 
several months. 


Middlesbrough and America.—There is now loading in 
the commodious dock at Middlesbrough the Annie Stafford 
for Philadelphia, with about 1800 tons of Middlesbrough 
pig iron. This will be the first whole cargo of this class of 
pig iron shipped since exports ceased at the termination of 
the boom in 1880. It has been ascertained that the iron in 
bond at New York, Philadelphia, Boston, Baltimore, and 
New Orleans, only amounts to 7000 tons, and it is there- 
fore anticipated that if the contemplated railway making is 

roceeded with in America, a large trade will be done with 
Middlesbrough. 

The Wages Question in the Manufactured Iron Trade. — 
The demand of the ironworkers in the North of England 
for a further advance of 7} per cent. in their wages is to 
be settled by arbitration. Sir Rupert Kettle, of Wolver- 
hampton, has been asked to accept the responsible post of 
arbitrator. 





Tue Favre Exsctric AccUMULATOR COMPANY, 
LimireD.—The prospectus is issued for a company to 
acquire and work the various patents of Mr. C. A. Faure 
for secondary or accumulating electric batteries. The 
capital is fixed at 1,000,000/., divided into 80,000 ordinary 
shares of 101. each, and 200,000 deferred shares of 11. each. 
The present issue is for 40,000 of the former and 
100,000 of the latter. On another page we summarise a 
lecture recently delivered by Professor Ayrton, who is 
one of the electrical engineers of the company, which will 





be read with interest in connexion with this subject. 
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RIVERS CONSERVANCY BILL. 
At the commencement of this session, Mr. 
Dodson, on the part of the Government, by the 
Board of Trade, introduced into the House of 
Commons a Bill to “* Make provision for the Con. 
servancy of Rivers, Prevention of Floods, and other 
matters.” In all material points it is about the 
same as the abortive measure of last session, and 
from present appearances we should not be surprised 


if it meets a similar fate. After a feeble protest it 
has just been read a second time, 

The preliminary portion defines the title, which 
is to be the “ Rivers Conservancy Act, 1882,” and 
its extent, which limits it to England, specially 
excluding Scotland and Ireland. The remainder is 
divided into three parts; the first provides for the 
constitution of Conservancy Districts and Establish- 
ment of Boards; the second part deals with the 
Powers of Conservancy Boards; and the third 
supplies supplemental provisions as to inquiries and 
orders. In all, the Bil! contains 61 clauses and two 
schedules, 

Clause 3 provides that twenty or more owners, 
or the same number of owners and occupiers, half 
of whom shall be owners of land of a rateable value 
in the aggregate of not less than 2090/., or any 
sanitary or conservancy authority having jurisdic- 
tion within any part of a river basin, or contiguous 
river basins, may apply to the Local Government 
Board, praying that such basin or basins, or parts 
thereof, may be constituted a conservancy district ; 
and that a conservancy board may be established 
there having powers to execute all such works as 
may be required for the prevention of floods and 
other purposes ; the petition to be accompanied by 
a map of the district, ‘The duty of the Local Govern- 
ment Board, if they think the object justifiable, will 
be to appoint an inspector to hold an inquiry, and 
to report thereon to the Board. 

Clause 6, which is very important, provides that 
the Local Government Board, after receiving tie 
report of their inspector shall, if they see fit, frame 
a draft provisional order constituting the con- 
servancy board, but among others subject to the 
following regulations: 1. Wherever just and prac- 
ticable the district shall be divided into three 
descriptions of lands, viz., lowlands, midlands, and 
uplands, and each of the said divisions shall con- 
tribute in such different proportions to the expenses 
of the conservancy board, or part of them as may 
appear to be equitable, and as may be provided by 
the order; 2, the highest rate in the pound pay- 
able by the uplands shall not exceed one-tenth part 
of the rate in the pound payable in respect of the 
lands in the district which pay the highest general 
rate; and, 3, in constituting the board care shall 
be taken to secure due representation of owners 
and occupiers, having regard to the incidence of 
taxation under the Act, and provisions shall be 
made, whenever necessary, for the representation 
of sanitary, conservancy, or other similar bodies. 

On this portion of Clause 6 and the clause 
generally the value of the Bill depends, and from it, 
most probably, a large amount of litigation may 
arise. This fact seems to have struck the promoters 
of the Bill. Omitting the details of Clause 6, we 
find in Clause 7 some of the difficulties above 
hinted at in some measure dealt with. The most 
important part of Clause 6 is the definition of the 
three kinds of lands, and in Clause 7 this is dealt 
with as follows: In constituting a conservancy 
district under this Act, the general principle of 
division of lands shall be to describe lands subject 
to ordinary floods and to damage therefrom as _/ow- 
lands; and lands occasionally subject to floods, or 
to the entire or partial obstruction by flood of drains 
or outfalls passing under or through them and to 
damage therefrom, as midlands; and the remaining 
lands included in the district as uplands, 

We next turn to Part II., which defines the powers 
of Conservancy Boards. By clause 9 it is declared 
that the purposes of the Act are the conservancy of 
rivers and the protection of land from injury by 
floods. In order to effect this (Clause 10) a con- 
servancy board may, within their district, cleanse, 
repair, or otherwise place and maintain in a due 
state of efficiency any watercourse or outfall for 
water .... or, generally, do any other act for the 
purpose of maintaining such state of efficiency. All 
such acts and works are to be termed ‘‘ maintenance 
cf works.” Numerous details are mentioned in this 
clause for such purposes, and it is provided that 
compensation shall be made for all loss or injury 
sustained by any person by reason oj the exercise of 
such powers by the board, It is also provided that 
no work shall be deemed a new work that is in sub- 
stitution for an old one where such old work is somuch 
out of repair as to require a new work in place of it. 

Clause 11 gives rower to the board to acquire 
lands, and Clause 1% enables the board to ascertain 
from time to time whether the objects of the board 
are being carried into effect throughout their dis- 
trict, and in particular whether there are any 





obstructions to tke flow of water therein, and 


whether the banks, dams, and other defences against 
floods are in a proper state of repair. Clause 13 
gives the board powers as to commutation of 
liabilities of private persons in relation to works; 
and Clause 14 provides powers as to enforcement 
of liabilities of private persons in relation to works, 
To some extent these provisions have been antici- 
ea in the Rivers Pollution Act, which, as we 
ave heard nothing of it for some time, may be 
presumed to have become all but obsolete. 

By Clause 15 powers are given to a conservancy 
board to make bye-laws for general and special pur- 
poses, one of the most important being for regu- 
lating the opening and closing of flood gates, 
hatches, and sluices within their district in time of 
flood or apprehended flood. Attention to this duty 
might have, for years past, mitigated, if not pre- 
vented, many of the serious floods that have 
occurred, An instance has come under our notice 
in which some twenty square miles have been 
annually flooded simply because of the obstinacy or 
selfishness of those who had the control of sluices 
and flood gates near a tidal river, by which, at each 
ebb of the tide, the land might have been cleared, 
or nearly so, of water, instead of remaining for days, 
and even weeks, in perpetual flood. 

Clause: 16 to 18 deal with existing local Acts and 
the conflict they may engender between the Board 
and already constitu authorities. The Local 
Government Board is appointed to decide on such 
conflicting interests, and to confer on the con- 
servancy board of the district such powers as may 
tend to setcle the dispute should any arise. 

Clauses 19 to 23 deal with various details and 
rates of the Board. Clauses 24 to 26 give borrow- 
ing powers, and 27 and 28 regulate the mode of keep- 
ing the accounts. It is provided that conservancy 
boards shall make an annual report to the Local 
Governnent Board of all sums received and 
expended by them, and that they shall publish such 
report or an abstract of it in some local newspaper 
in their district. The report is to be deemed as a 
return to which the Local Taxation Act, 1877, 
applies, and is to be made in accordance with the 
provisions of that Act. 

Part III. gives supplemental provisions as to 
inquiries and orders, and extends from Clause 29 
to 61 inclusive. ‘The details are too numerous to 
describe, The powers of inspectors are defined and 
rules are given as to making provisional orders, 
Power is given for the sale of lands, for combina- 
tion of two or more boards for the purpose of 
executing and maintaining works, for settlement of 
differences arising out of transfers, &c. Power is 
also given tu dissolve a conservancy board. By 
Clause 36 it is provided that a municipal city or 
borough, having a population of not less than 
10,000 persons, may, on their application, be made 
by a provisional order of the eesl Government 
Board a conservancy board for a district correspond- 
ing with the area of their municipal jurisdiction. 
By Clause 38 special provision is made in respect 
to fen lands. Clauses 43 to 52 inclusive deal with 
sundry legal provisions. By Clauses 53 to 58 
certain “savings” or exceptions to the Act are 
defined. The conservancy boards shall not interfere 
with or disturb the rights of the Admiralty and 
other Government departments ; certain other local 
interests are also exempted from the operations of 
the Act ; the Thames Conservancy, and other bodies 
similarly constituted, also come under the saving 
clauses, and the rights of salmon and salmon river 
owners are duly protected by Clause 58. The 
remainder of the Bill provides certain definitions, 
interpretations, &c., and the schedules give various 
forms, provide for the eleetion of members, and other 
details ; the legal status of the board being defined, 
&c., in the second schedule. 

Such is a general analysis of the Bill (No. 20, 
45 Vict.). We shall reserve all remarks on its 
working, &c., until it is discussed in committee, 
with the exception that should the Bill pass in its 
present form it will be unworkable, and become 
the suurce of endless difficulty and litigation owing 
to its crude condition. We fancy that the majority 
of engineers and geologists will pronounce it as a 
string of legal enactments, which in most cases will 
be of no practical utility. 


SOLIDIFICATION OF PARTICLES OF 
MATTER BY PRESSURE. 
Ir was discovered by Faraday in 1850 that pieces 
of ice readily freeze together under pressure even 
in water considerably above melting temperature, 











and this discovery led him to extend his experi- 
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ments in the same direction, but a series of 
resultless trials forced him at last to acknowledge 
that, as far as his{experience went, the phenomenon 
appeared to be peculiar to ice. The then new 
discovery excited the greatest interest; the results 
of Faraday’s experiments were welcomed by Tyn- 
dall, who turned them to account in his glacial 
theory, but the unfavourable results of further trials 
may have discouraged others from following up the 
investigation. 

The first theoretical explanation, with which, 
however, Professor Tyndall, in consequence of his 
own observations, could not pronounce himself 
satisfied, was given by James ‘Thomson; other 
theories soon followed, advanced by Pfaundler, 
Ruehlemann, Carl Schultz, Jungk, and others, 
whilst the experimental side of the question appears 
to have been neglected for some time. 

Compared with Faraday’s experiments, quite an 
abundance of new material has of late been supplied 
by Mr. Walthére Spring, who has published the 
results of his researches in a recent number of the 
Ann. Chim. and Phys. By submitting a great 
number of bodies, both organic and inorganic, in 
powder and mostly at ordinary temperatures, to high 
— he obtained results which, though pro- 

ably not surprising, are certainly highly interest- 
ing. 
“4 pressure of 2000 atmospheres at ordinary tem- 
perature proved sufficient to change lead filings into 
a solid block of a specific gravity of 11.5, the figures 
generally quoted for lead being 11.4; under 5000 
atmospheres lead becomes fluid. Bismuth, tin, 
and zinc powder behaved similarly under pressures 
of from 5000 to 6000 atmospheres, and while alumi- 
nium and copper filings, and also antimony powder, 
were compressed into solid metallic blocks at simi- 
lar pressures, no complete union of particles could 
be obtained with spongy platinum. 

Mr. Spring’s compressing apparatus being made 
of steel permitted a maximum pressure of but 10,000 
atmospheres, so that harder metals could not be 
tested; but it appears as a result of these inves- 
tigations, that the pressure required for soli- 
difying metals when in a powdered condition 
depends mainly on their hardness, or in other words, 
that the welding capacity of metals at ordinary 
temperatures is simply a function of their hardness, 
so that they would unite more easily when hot and 
therefore softer. 

Turning now to non-metallic inorganic bodies, 
we find that those, occurring in different allo- 
tropical modifications, such as phosphorus, sulphur, 
and others, will always assume under sufficient 
pressure that modification with the highest specific 
gravity. Amorphous carbon underwent no change, 
whilst crystalline carbon or graphite would be com- 
pressed into a solid block. 

With other inorganic substances Mr, Spring 
obtained somewhat similar results, and having 
extended his experiments over thirty-four different 
bodies, he came to the general conclusion that sub- 
stances in a crystallised form would readily unite 
under pressure, while amorphous bodies resisted all 
pressure, and only those which are also known to 
exist in a crystallised modification gave satisfactory 
results, and it may be assumed that previous to 
becoming solidified they changed into their crystal- 
line form. The softer the materials the more ready 
seem their particles to unite, and some of his 
products of compression Mr. Spring describes as 
closely resembling definitely characterised mine- 
rals, He, for example, obtained pyrolucite from 
manganese dioxide powder, and ziucblende from 
sulphide of zinc. Powders of crystalline substances, 
such as common salt, were compressed into more or 
less transparent blocks, becoming in some cases fluid 
at increased pressures, whilst in a hard block, 
resulting from anhydrous sodium carbonate, the 
separate grains were still distinctly discernible. A 
pressure of 6000 atmospheres showed no effect on 
carbenate of lead, while even glass particles com- 
menced to unite at this pressure. Of organic sub- 
stances eighteen were brought under the piston of 
Mr. Spring’s compressing apparatus, and some curious 
results were obtained with these. Wax kept at a 
temperature of 13 deg. Cent. became completely 
united at 260 atmospheres, and at a pressure 
of 500 atmospheres began to melt, whilst paraffin 
would still exist as a solid body with more than 
ordinary transparency, under nearly 2000 atmo- 
sjhe-es. Camphor and oxalic acid will weld easily, 
gum arabic, sealing-wax, and potash prussiate also. 
Starch appeared petrified after compression ; 6000 
atmospheres produced a very hard block, trans- 





parent at the edges with a porcelain-like fracture, 
with sugar only an imperfect union would be 
obtained, and resin offered great resistance. A 
solid piece of coal was reproduced from coal powder, 
and peat changed into a brilliant black block, 
without any organic texture, becoming plastic under 
a pressure of more than 6000 atmospheres. This 
specimen was examined by several persons and pro- 
nounced to be exactly like ordinary coal ; on being 
subjected to distillation it produced a solid block of 
coke. Further experiments in this direction led 
Mr. Spring to conclude that heat accompanied with 
a pressure of from 200 to 300 atmospheres may 
have sufficed for the production of our natural coal 
stores. 

Submitted to the highest pressure the apparatus 
would admit, no change whatever could be observed 
in dry cotton or wool, while the same materials 
when moist could be compressed into a solid mass in 
which organic texture was no longer perceptible. 
Bone black resisted all pressure. 

Mr. Spring further ascertained the influence of 
pressure under circumstances which rendered 
chemical reaction possible. Cailletet and Pfaff are 
in this direction his predecessors. Mixtures of 
powders of different substances, for instance, copper 
filings and sulphur, were subjected to pressure with 
satisfactorily results, such as might have been 
expected ; this, however, of course only applies to 
such compounds in which the volume of the pro- 
ducts is less than the sum of the volumes of the 
initial parts. All substances tested by Mr. Spring 
were used in form of fine powders, in order to secure 
a contact of the greatest possible surface, and the 
conclusions he draws from his results, although 
somewhat bold, seem to some extent to be borne 
out by experience. He compares substances in a 
fine powder to gases, and proves that pressure 
reunites what has been separated by mechanical 
or other forces, and as a support to his conclusions 
quotes the well-known fact that mixtures of air 
with fine particles of dust of solid bodies may be as 
explosive as mixtures of air and gases 

The apparatus generally used by Mr. Spring for 
compressing is shown in Figs. 1 and 2, the former 
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representing a general elevation, while the latter 
figure represents a section through the compression 
chamber. It consists, as will be seen, of a steel 
cylinder A about |}in. in diameter, and 2in. high, 
with a hole of about 3 in. in diameter bored through. 
The cylinder consists, for convenience of removing 
the compressed blocks, of two halves, the surfaces 
being perfectly turned up and fitting at the bottom 
into a recess formed in a cast-steel block B, are held 
together at the top by a slightly tapered nut. Over 
the compression cylinder, and bolted to the steel 
base B, is a bronze chamber D in connexion with 
an air-pump, and extended at the top to form a 
guide for the enlarged piston E, the latter passing 
through a stuffing block, The pressure was produced 
by means of weights, acting on the lever F, pivotted 
in a forked piece at D, which latter forms the base 
upon which the little compressing chamber rests, 
The whole is erected on a wooden stand. <A 
spring dynamometer at M indicates the pressures ; 
the weight of the lever alone produces a pres- 
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sure on the small piston of about 260 atmospheres 
while the apparatus would admit of a pres. 
sure of 10,000 atmospheres, within the limits of 
elasticity of the levers. 

Another apparatus was constructed by the experi- 
menter for working at higher temperatures ; this was 
a similar steel cylinder made in halves, the edges 
being, however, made to overlap each other, so as to 
obtain a more perfect joint, and the lever was more. 
over replaced by a strong screw spindle. The whole 
apparatus shown in Fig. 3 is very compact, and can 
be readily heated, Mr. Spring depending for a ther- 
mometer on small pieces of metals of known melting 
temperature, which he attached to his cylinder. The 
results of these experiments, which we have briefly 
abstracted in this article, are of very considerable 
interest, and may lead to the better understanding 
of numerous processes which have been at work to 
form the natural deposits in and upon the surface 
of the earth; the subject once more brought into the 
foreground, no doubt experimenters will set to work, 
and after verifying Mr. Spring's results by their own 
experience, will extend their investigations. 








THE LIGHTING OF THE SAVOY 
THEATRE. 

THE general adoption of the electric light for the 
illumination of theatres and other places where 
large numbers of persons congregate,: cannot be 
very much longer delayed, because it fulfils every 
requirement for perfect lighting, and when properly 
carried out is free from nearly all the dangers and 
defects which appear to be inseparable from all 
other systems of illumination. 

The lighting of a theatre, however, involves the 
fulfilment of conditions peculiar to itself, and which 
differ in very essential qualities from all other instal- 
lations, and it is not too much to say that any 
system of illumination which is applicable to the 
lighting of a high-class theatre can be successfully 
applied almost anywhere, for there is no installation 
which can furnish so severe a test for any given 
system. Let us see then what are the peculiar 
requirements to be fulfilled in the lighting of 
a theatre. In the first place the auditoriums of 
theatres are, for obvious reasons, not provided with 
windows, and thus they are at once deprived of the 
principal means of ventilation and circulation of 
air, both of which other buildings can have the 
advantage. It is, therefore, highly important that 
an illuminating agent should be employed which 
does notin its action overheat the air, and above 
all which is incapable of vitiating the atmosphere by 
continually pouring into it the poisonous products 
of combustion that are inseparable from every 
system of illumination except that of electricity. 
Another requirement of theatre illumination is the 
production of a well-distributed, brilliant, and pure 
light, one which is completely under control, 
and can be regulated at will from the stage. ‘This 
requirement is fulfilled with very considerable 
success by gas, but, on the other hand, gas illumi- 
nation cannot be compared for steadiness or purity 
of light with any of the incandescence systems of 
electric lighting. 

Many who have never been behind the scenes at 
a theatre are under the impression that the principal 
source of illumination for the stage is the row of 
footlights, and perhaps a few gas jets immediately 
behind the proscenium, but in order to obtain ade- 
quate illumination for the various scenes, the stage of 
every theatre is provided with long rows of gas jets 
above the heads of the actors and behind almost every 
layer of scenery, as well as acorresponding number of 
vertical columns of lights behind the *‘ wings,” and 
no one can stand behind the scenes when anything 
like a spectacular piece is being performed without 
being struck with amazement that it is possible to 
run a piece for many nights together without 
the theatre being burnt to the ground, for the 
whole surroundings, above, below, and on every side, 
appear to be made up of naked gas jets and scenery 
composed of the most flimsy and inflammable mate- 
rials, the two appearing almost to come into contact 
at every draught of air. As a matter of fact, how- 
ever, the lamps are nearly always covered with wire 
netting, by which the scenery is kept out of the 
flames, and the comparative rarity of fires at 
theatres is a proof that managers and their respon- 
sible agents are very careful in the handling of so 
dangerous a combination, It is therefore impossible 
to over-estimate the importance to the lighting of 
a theatre, and especially the stage, of employing a 
system of illumination which is practically a perfect 
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safeguard against fire, We have referred to the 
comparative rarity of fires in theatres, but this 
rarity is unhappily only comparative, and must be 
considered rare only in connexion with the 
dangerous combination of gas jets and inflammable 
material, which until lately was necessarily insepar- 
able from the stage of a theatre. When, however, 
a fire does occur during a theatrical performance, it 
is too often awful in its character, and in the 
fatality which accom anies it, and the recent 
disasters at Nice and Vienna have not only roused 
the public and the authorities in all countries to 
consider the safety against fire of theatres, and 
other similar places of amusement, but theatrical 
managers have all, for more reasons than one, been 
awakened to the importance of attending to this all- 
important question. 

In the autumn of last year some highly interest- 
ing experiments in connexion with the Exhibition 
of Electricity were made at Paris on the electrical 
i lumination of the Grand Opera, and were described 
in these columns at the time.* These experiments 
excited very considerable public interest, and con- 
stituted the first practical indication that the light 
of the future for theatre illumination must be looked 
for in electricity. 

Almos* simultaneously with the establishment of 
the experimental installations at the Paris Opera, 
Mr. D'Oyley Carte, the enterprising proprietor of 
the new Savoy Theatre, in London, determined ‘to 
light this charming little theatre by the Swan 
incandescence electric light, and the work of 
installation was entrusted to Messrs. Siemens 
Brothers and Co., who appointed one of their 
electrical staff, Mr. C. Képpler, to carry out the 
work on their behalf. ‘lhe theatre is lighted 
by no less than 1158 Swan lights of the improved 
form recently introduced by Mr. C. H. Gimingham, 
of the Swan Electric Light Company, who have 
adopted it as their most improved pattern, Of these 
1158 electric lights the auditorium is lighted by 114 
lamps attached in groups of three, supported on 
very elegant threefold brackets projecting from the 
different tiers and balconies, each lamp being 
enclosed within a groundjor opaloid shade, by which 
arrangement a most soft and pleasant light is pro- 
duced, 

Fig. 1 (see next page) is a view of one of these 
bracket lamp holders, which have been designed and 
const:ucted by Messrs, Faraday and Son, of Berners- 
street, London. Two hundred and twenty lamps are 
employed for the illumination of the numerous 
dressing-rooms, corridors, and passages belonging 
to the theatre, while no less than 824 Swan lamps 
are employed for the lighting of the stage. 

The stage lights are distributed as follows : 


6 rows of 100 lamps each above the stage... 600 
1 ” 60 ” ” ” 60 
4 ‘ 14 i fixed upright 56 
2 99 18 ” 99 eee 36 
a ws 10 ” ground lights ... 50 
$3. 2 “ x a 29 

824 


And in addition to the above-mentioned lights 
within the theatre, there are eight pilot lights within 
the engine-room, which serve the purpose of illumi- 
nating the machinery; and as they are in the 
same circuit with some of the lights in the theatre, 
they indicate to the engineer in charge of the 
machines, by the changing of their illuminating 
power, when the lights on the stage are turned 
up or down. The new form of Swan lamp employed 
in this installation is shown in Figs. 2 and 3, and is 
both simpler and neater than the lamp of the same 
company of earlier construction, and, moreover, can 
be turned out more rapidly and at acheaper rate. By 
this new arrangement the very clumsy and unsightly 
fittings of the old lamp is entirely dispensed with, 
and the exterior of the lamp is entirely of glass, 
having two very small platinum loops protruding 
from the lower part of the neck and which form 
the terminals of the carbon filament within the 
lamp. ‘The fitting by which these lamps are attached 
to the brackets is illustrated in Fig. 3, and is of the 
simplest possible construction, consisting merely 
of a small cylindrical button of ebonite which by a 
screw shown below the figure can be attached to 
the brackets or may be screwed into any ordinary 
gas fitting in the-place of the burner. In the upper 
surface of this button are inserted two little p'ati- 
num hooks communicating with the two attach- 
ment screws, and these hooks are fixed at a distance 
apart equal to that of the little eyes or loops of the 
lamp, and which, when the lamp is in its place, are 
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hooked over them, the two being kept in close 
mechanical and electrical contact by the spiral brass 
spring shown in the figure, and which bears against 
the shoulder of the glass envelope of the lamp. 

The lamps are at present worked in parallel 
circuit in six groups, five of which comprise two 
hundred lamps each, and the fifth embraces one hun- 
dred and sixty-six lamps. The current of each 
group is produced by one of Messrs, Siemens Brothers’ 
W, alternate current machines, illustrated in Fig. 5, 
the field magnets of which are excited by a separate 
dynamo-electric machine of the Siemens type, 
known as D,. and which isin general form similar 
to that shown in Fig. 4. The machines and engines 
are fixed in a shed erected on a piece of waste land 
adjacent to the Victoria Embankment, the current 
being conveyed to the theatre by means of insulated 
cables laid beneath the soil. 

The six alternate or W, machines are driven at a 
speed of 70 revolutions per minute, and tke six 
exciting or D; machines at 1150 revolutions, by 
three steam engines. that is to say, a portable 20- 
horse engine by Garrett, a 12 horse power 
portable by Marshall, and a 20-horse semi-port- 
able engine by Robey, but the horse power actually 
utilised, as measured by a Hefner von Alteneck 
dynamometer, is between 120 and 130 horse power, 
We must not, however, omit to state, that in addition 
to the six pairs of machines for working the 1166 
incandescence lamps there is also a D, Siemens 
dynamo machine for producing the powerful arc 
electric light suspended outside the theatre, and 
over the principal entrance, and that the power to 
drive this machine is included in the above- 
mentioned horse power employed. 

This most interesting feature, however, from a 
scientific point of view, of this most interesting instal- 
lation is the method by which the lights in all parts 
of the estsblishment are under control, for any of 
the series of lights can in an instant be turned up to 
their full power or gradually lowered to a dull red 
heat as easily as if they were gas lamps, by the simple 
turning of a small handle. There are six of these 
regulating handles—corresponding to the number 
of the machines and circuits—arranged side by side 
against the wall of a little room or rather closet on 
the left of the stage, and each of these handles is a 
six-way switch which, by throwing into its corre- 
sponding magnet circuit greater or less resistance 
(increasing or decreasing it in six stages), the 
strength of the current passing through the lamps 
is lessened or increased by as many grades. The 
special interest of this part of the installation, how- 
ever, is the fact that the turning down of the lights 
is accompanied by a corresponding saving of motive 
power in the engine, for the variable resistance 
which is controlled by the regulators is not thrown 
into the external or lamp circuit of the alternate 
current machines but into the circuit by which their 
field magnets are excited. When a series of 
lights is lowered, increased resistance is thrown 
into the circuit of the dynamo machine, which is 
exciting the magnets of the alternate current gene- 
rator corresponding to that particular series of 
lights ; the intensity of the magnetic field of the 
latter machine is thereby reduced, and consequently 
the currents induced from that field and transmitted 
to the lamp circuit are diminished in strength ; but 
by the weakening of the magnetic field the 
mechanical resistance to rotation is correspondingly 
reduced, and therefore less power is required to 
drive the machine. This very beautiful arrange- 
ment is at present applied to four of the six circuits, 
but from its very successful working it will doubt- 
less in time be applied to the other two with a 
corresponding increase of working economy. The 
resistances thrown into the circuits are at present 
of two sorts; the four switches, to which we have 
just referred, transmit the exciting current into long 
spirals of iron wire supported on a frame and 
having a free circulation of air around them by 
which the heat generated by the current is rapidly 
dissipated, and the switches of the other two circuits 
operate in a similar way upon resistances composed 
of zig-zag bands of hoop iron similarly arranged. 
It has occasionally been put forward by persons 
whose interest it is to oppose the introduction of 
electric illumination, that lighting by electricity is 
accompanied by two sources of danger, the one that 
of causing fire through improper contacts or 
the overheating of conductors, and the other 
the giving of dangerous shocks to persons who 
incautiously handle the wires. These objections 
to electric lighting have just that substratum 





of truth in them which makes it necessary to 


refer to them, and also to explain what they 
mean. It cannot be denied that fires have been 
caused by badly laid or badly constructed electric 
light conductors, and this occurred more than 
once at the Exhibition of Electricity at Paris, 
and it is also well knowa that several fatal accidents 
have occurred from shocks received from some of 
the higher electromotive force machines. We 
venture, however, to affirm without the slightest 
fear of intelligent contradiction, that there cannot 
exist the very smallest fear of fire occurring in an 
installation of incandescence electric lighting if the 
conductors are properly constructed, and put up by 
a person who understands his business; and the same 
remark applies with equal force to the question of 
the danger of electric shocks (but this element of 
danger is absent in the machines which are employed 
in connexion with the Swan system), and we would 
also venture to say that accidents arising from either 
of the above causes in an incandescence installation 
is altogether inexcusable ; in fact, there is no more 
excuse for an electrician to fix an unsafe conductor, 
than there is for a gas-fitter to lay a leaky or 
otherwise defective gas-pipe, which would be 
attended with still greater certainty of disaster. 
In all industries close competition is certain to lead 
to inferior articles being manufactured in order to 
reduce estimates, and the business of the electrical 
engineer is no exception to this liability; but we 
would venture to point out that the employment of 
inferior conducting cables for electric light trans- 
mission is the very falsest of economy, for, in the 
first instance, it might lead to serious results for 
reasons given above, and in the second, the installa- 
tion can only be worked through such conductors 
with a proportional loss of current, and therefore of 
motive power. We do not think it is too much to 
say that, with but very few exceptions, if any, all 
the accidents which have occurred, either of fire or 
of serious shocks ia electric light installations, may 
be traced to badly constructed or improperly fixed 
conducting wires. With the splendidly constructed 
cables of Messrs. Siemens, accidents of this descrip. 
tion are practically impossible, and we would also 
point out that itis part of the Swan system as it is 
of that of Mr. Edison, to make use of little fusible 
safety shunts at various places in the circuits, so that 
if from any cause there occurs any liability for the 
conductors to become overheated the current is 
instantly interrupted ; this is, however, not intended 
so much to guard against a danger which is next to 
impossible to occur in practical working, but to pro- 
tect the lamps themselves from destruction from too 
powerful a current being transmitted through them, 

In an artistic and scenic point of view nothing 
could be more completely successful than the 
present lighting of the Savoy Theatre ; the illumina- 
tion is brilliant without being dazzling, and while 
being slightly whiter than gas, the accusation of 
‘‘ ghastliness,” so often urged against the light of 
the electric arc, can in no way be applied. In 
addition to this the light is absolutely steady, and 
thanks to the enterprise of Mr. D’Oyley Carte, it 
is now possible for the first time in the history of 
the modern theatre to sit for a whole evening and 
enjoy a dramatic performance in a cool and pure 
atmosphere. 








NOTES. 
THE JABLOCHKOFF EXHIBIT AT THE CRYSTAL 
PALACE. 

Tue Compagnie Générale d’Electricité is making 
avery fine display at Sydenham, and profiting by the 
experience gained at the Paris Exhibition has 
judiciously divided the collection of lights into 
groups with separate sources of power. The exhibit 
includes the lighting of the low-level station at the 
Crystal Palace, of the London, Brighton, and South 
Coast Railway Company. This is very efficiently 
done with thirty Jablochkoff candles. These are 
fed by two Gramme generators driven by a 12- 
horse power portable engine by Messrs. Marshall, 
Sons, and Co., of Gainsborough. ‘This installation 
is arranged for burning twelve hours consecutively, 
and is attended to by one man. The eastern 
gallery of the Palace is lighted on the Jablochkoff 
system under various adaptations, which include 
two classes of lamps for street lighting, some hang- 
ing lamps, and some on brackets especially adapted 
for lighting shops. In this group there are twenty 
lights fed by one machine, driven by a 12-horse 
power Otto gas engine, made by Messrs. Crossley 
Brothers ; this installation is also under the charge 
ofone man. Near the theatre within the building, 





in the two lanterns of some highly ornamental iron 
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gates, are placed some Jablochkoff candles, and 
immediately behind are six more street lamps, 
while twelve other candles in a variety of lanterns 
are displayed in other parts of the building. This 
scattered group is fed by a Gramme machine driven 
by a 10-horse power engine by Messrs. Hindley and 
andCo. Finally, the entrance and auditorium of 
the theatre are lighted by Jablochkoff candles, the 
power for this group being supplied by a 12- 
horse Otto gas engine driving a Gramme machine. 
These lights are also in charge of one man. 
Altogether upwards of 100 candles are displayed 
by the Compagnie Générale, who are to be con- 
gratulated at the fine display they make, and the 
proof they give of the practical value of the Jab- 
lochkoff system of lighting. 


THE Favre ACCUMULATOR. 

At the last meeting of the Physical Society on 
February 25th, Professor W. E. Ayrton, F.R.S., 
read an interesting paper on some experiments 
which, in conjunction with Professor Perry, he had 
been called upon to make on the Faure secondary 
battery. The object was to determine the efficiency, 
the storing power, and durability of the minium 
cell. The efficiency was got by measuring the 
power put into the cell, and comparing it with that 
taken out again. The measurements were effected 
by Professors Ayrton and Perry’s voltameter for 
electromotive force, and animeter for current 
strengths. The energy wasted in heating the cell 
during charging and discharging was found by 
suddenly interrupting the circuit and noting the 
slight fall of deflection on the voltameter joined 
across the poles of the cell after the manner of a 
shunt. On plotting the results into curves it was 
noticed that there is a peculiar increase in the 
energy going into the cell on beginning to charge 
it, and there is a similar increase in the discharging 
current towards the end of the discharge. Iu 
Professor Ayrton’s opinion this variation is not due 
to a change in the electromotive force which keeps 
very constant, but to a change in resistance pro- 
ducing more or less heat. One important point 
discovered is that the cell has great resuscitating 
power. Thus, if after all the current seems to 
have been drawn out of it, the poles are insulated 
for a considerable time, the cell will be found 
highly charged again ; in some cases the current 
was thrice as strong as the original one. It is, 
therefore, necessary to see that the cell is really 
discharged in making such experiments. The 
general result arrived at by Professors Ayrton and 


Perry is that for charges up toa million foot-pounds 


(with a current of seventeen ampéres) the total loss 
need not be greater both in charging and discharg- 
ing than 18 per cent. of the whole, and if the charg- 
ing is done slowly it may be as low as 10 per cent. 
With the cell exhibited to the Physical Society a 
mean current of eighteen ampéres gave after 
eighteen hours’ discharge (six hours on three conse- 
cutive days) 1,440,000 foot-pounds of work, equiva- 
lent to one horse power during 43 minutes. This 
represents a storage power of 18,000 foot-pounds of 
work for every pound of red lead, asthere were 81 lb. 
of that material in the cell. With regard to the dura- 
bility of the cell Professor Ayrton had found no 
signs of deterioration during the two months it had 
been under test. Mr. Shoolbred supplemented the 
author’s remarks by some results obtained by him- 
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self and Mr. Keats with the Swan and Maxim 
incandescent lamps fed on the one hand by a 
dynamo-electric machine direct and on the other 
by a secondary battery. These went to show that 
the equable current of the battery is better adapted 
to the lamps than the pulsating dynamo current, 
and does not break the carbon so readily. Pro- 
fessor Ayrton corroborated this statement, and said 
that in Paris he had obtained a light of 800 candle 
power from a Maxim lamp fed by a Faure bat- 
tery without breaking the carbon. The lighting 


power was at the rate of 1050 candles per horse | 


power, a result never attained from the dynamo- 
machine direct. 


EXPLosions IN Ftour MILLs. 


In September last there occurred a disastrous | 


explosion at the corn mill of Messrs. Filton and 
Son, of Macclesfield, and the causes which led to this 
explosion were carefully examined into at the time 
by Mr. Thomas J. Richards, of the consultative 
branch of the Board of Trade, who, as assessor to 
the coroner, attended the inquest which ensued. 
The report made by Mr. Richards has just been 
presented to Parliament, and it deserves careful 
perusal, as it directs attention to a prominent 
source of danger which is yet by no means generally 
appreciated. As our readers well know, it is now 
usual to collect, by means of an exhaust draught, 
the fine particles of flour from the millstone cases 
and cases of purifiers, this fine dust—or “stive 
dust” as it is called—being deposited in a stive- 
room, into which the air from the millstone and 
purifier cases passes before it is discharged. At 
Messrs. 


the 


was laden, the 


dust with which the air in the casing 
fire being then communicated 


along the passage to the stive room where a serious | 


explosion took place, this explosion destroying that 
part of the mill. In 1872, when the Tradeston 


Mills, at Glasgow, were entirely destroyed by an | 


explosion of this kind, the action of air highly 
charged with dust when ignited was investigated 
by Professors Rankine and Macadam, and the latter 
then stated that “when the whole conditions 
“ required theoretically for the production of the 
“ most disastrous explosions are practically realised, 


“ the increase of pressure is equal to eight atmo- | 


“* spheres (or 120 Ib. per square inch), which must 
“ necessarily bring about a violent explosion and 
“ wreck any ordinary building.” The explosions 
appear to be simply due to the rapid expansion of 


the air under the influence of the heat generated by | 


the extremely rapid combustion of the floating 
particles. Since the Tradeston explosion many 


others, some of an extremely severe character, have | 


occurred in the mills, and as Mr. Richards points 
out in his report, it is quite time that the dangerous 
conditions which exist should be fully recognised 
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Fitton’s mill the explosion appears to | 
have been caused by one of the pairs of stones | 
running empty end striking sparks, which ignited | 
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and guarded against. Mr. Richard states that he 
has made a number of experiments on the ignition 
of dust diffused in air, and he has found that 
explosions can be produced with common flour, 
with stive dust from millstones and purifiers, 
the general dust from the beams of a _ mill, 
and the dust from wheat-cleaning machines, 
ground rice, and the stive dust from mill- 
stones grinding rice, this latter appearing to be 
particularly explosive. To obtain an explosion the 
dust must be thickly diffused in the air, and Mr. 
Richards found that dust in a damp state was also 
quite capable of causing an explosion. Amongst 
the precautions which Mr. Richards points out as 
desirable are the placing of the stive rooms out of 
the mill and the adoption for such rooms of a light 
construction such as could be destroyed without 
damaging the rest of the building. and the provision 
of an automatic arrangement for giving warning in 
the event of the supply of grain to a pair of mill- 
stones falling below a certain quantity. He also 
suggests the desirability of all lights in corn mills 
being surrounded by fine wire gauze. That the 
dangers to which attention is called are by no means 
imaginary is amply proved by the premiums charged 
for insurance, the rate on corn mills being from about 
18s. to 20s. per cent., while on some rice mills in 
London no less than 6/. 6s. per cent. is charged. 
Since the explosion to which Mr. Richards’ report 
specially refers, there have been important fires in 
| corn millsat Wakefield, York, Liverpool, Deptford, 
and Rochdale, all these being set down as of 
unknown origin, but there being, in some of the 
cases at least, very strong reason to suspect acci- 
dental ignition of floating dust. Moreover, the 
dust accumulated in a mill when disturbed by even 
a slight explosive, formsa most active agent for 
, the rapid spread of a fire, 
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THE KIMBERLEY WATER WORKS. 

Iv our last issue we published a two-page engraving 
of some of the pumping engines and boilers for the Kim- 
berley Water Works, South Africa, and with the present 
number we give a second two-page plate and two 
figures subjoined containing further illustrations of 
this machinery. For convenience, we may to commence 
with give a genera] reference to the engravings. Figs. 1 
to 5 (published last week) show the general arrange- 
ment of the engines and boilers at one of the high- 
level pumping stations; Figs. 6, 7, 8, and 9 show 
one of the low-level pumping engines ; and Figs. 10, 11, 
and 12 detail views of one of the pumpsof these engines. 
Figs. 13 and 14 (subjoined) are sections of the 
condenser and air pump of one of the horizontal high- 
level pumping engines ; Figs. 15 and 16 details of the low- 
pressure steam cylinder, and Figs. 17 and 18 details of 


steam pistons, namely, 2ft. 6in. Each cylinder has 
ordinary slide valves, with Meyer expansion valves work- 
ing on the back, each expansion valve spindle being 
prolonged through the top of the valve chest, and fitted 
with a handwheel, so that the cut-off can be varied in 
either cylinder while the engine is at work. The piston 
rods, valve spindles, and crank-pins are made of Landore 
steel. As will be seen from the engravings, the high-pres- 
sure cylinder has two exhaust branches, one on each side of 
the valve chest, so that the steam instead of passing to 
the receiver and so on to the low-pressure cylinder, can 
be discharged into the condenser by opening and shutting 
two cocks, placed for that purpose, thus making the high- 
pressure cylinder a single cylinder condensing engine, 
which arrangement practically makes the engine in 





duplicate. 
In the horizontal engines (see Figs. 1 to 5), the high 
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process, thus giving additional security in case of acci- 
dent, In the general views, Figs. 1 to 5, the various pipes 
are plainly marked, so that they can readily be traced. 
At the lower pumping station steam is supplied to the 
frame engine and one pair of horizontal engines by 
four boilers, while at the upper pumping station, where 
one pair of horizontal engines only has to be worked, 
there are three boilers. All these boilers are made 
in three sections, and were designed by Mr. E. A. 
Cowper, the form of construction adopted being 
specially devised to secure portability. The three 
sections of which each boiler is composed are each 
5 ft. 6 in. in diameter, by 8 ft. long, and their 
arrangement is shown by Figs. 19, 20, and 21. The 
first section has a single flue containing the grate, the 
second is bolted close up to the first, and contains a flue 
fitted with four Galloway tubes (on this section is also 
fixed the dome, from which the steam is led away to 
the engines); the third section, which forms the multi- 
tubular part of the boiler, is separated from the second 
by a combustion chamber. All three sections are con- 
nected by steam, feed and circulating pipes, so that the 
water and steam can freely circulate from one to the 
other. Each section is supplied with feed water by a 
2} in. pipe. In the smokebox of each boiler there is a 
feed water heater, through which all the feed which is 
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the pump of the same engine. Finally, Figs. 19, 20, 
and 21 are views of one of the boilers, these possessing 
some special features, as we shall explain presently. 

The pumping machinery for the Kimberley Water 
Works was, as we stated last week, constructed by 
Messrs. Simpson and Co., of Pimlico, under the super- 
intendence of Mr, E. A. Cowper, of Westminster, the 
consulting engimeér to the company, and it consists of 
three sets of compound condensing engines placed at 
two stations about nine miles apart. The water will be 
first raised by means of a compound vertical A frame 
engine (Figs. 6, 7, 8, and 9) from a well in connexion 
with the Vaal River into reservoirs, the total lift being 
60 ft. Iwo compound horizontal engines (see Figs. 1, 2, 
3,4, and 5) will draw the water from these reservoirs 
and force it into an intermediate reservoir 350 ft. higher, 
while a second set of engines, identical with these latter, 
will complete the lift into the high level tank, The 
water will thus be raised in three stages to a total height 
of 760 ft. 

The general design of the A frame engine will be seen 
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and low-pressure cylinders are 17$in. and 31in. in 
diameter respectively, the stroke in each case being 
2ft.Gin. They are placed on independent frames 
parallel to each other, and coupled to one crankshaft, the 
cranks being set at right angles, They are intended to 
run at from 36 to 40 revolutions per minute. All the 
cylinders are jacketted with boiler steam, the jackets 
being cast on the cylinders, as shown by Figs. 15 and 16, 
which are sections of one of the low-pressure cylinders. 
The steam from the high to the low-pressure cylinders 
passes through steam-jacketted intermediate receivers, 
with internal liners as in the frame A engine. Each cylinder 
has slide valves, with Meyer expansion valves working | 
on the back, the expansion valve spindle being prolonged | 
as inthe A frame engine. The piston rods pass through 
the ends of the cylinders, and are directly connected to 
the pumps. The pumps, shown in detail by Figs. 17 and 
18, are double-acting piston pumps, and are 8} in. in 
diameter, the length of stroke being 2 ft. Gin. The 
water is pumped through wrought-iron air vessels into 
the main. Each engine is fitted with a surface condenser, 








OILER TRIALS. 


| supplied by means of a donkey engine or injector passes. 
| All the boilers are fitted with combined safety and stop 
| valves, manholes, low-water alarms, mudboxes, blow-off 
| cocks, &c., and each boiler has its own wrought-iron 
|chimney. As will beseen by our engravings, each boiler 
is enclosed in a wrought-iron casing, the several sections 
being supported by suitable castings. The space 
| between the boiler shell and casing does not receive any 
of the hot gases, the external surface of the shells not 
being used as heating surface. Between the second and 
third sections the wrought-iron casing is lined with fire- 
brick so as to form a combustion chamber, as shown in 
the longitudinal and transverse sections. 

Before being shipped to their destination one of these 
boilers was erected in Messrs, Simpson’s works at Pimlico, 
and subjected to an extensive and careful series of trials 
to test its efficiency under different conditions of working, 
the fuel used being Welsh coal of good quality. The 
results obtained are summarised in the annexed Table 
and are highly satisfactory. It will be noticed as an 
interesting fact that the highest comparative results 
were obtained when the boiler was evaporating about 
1.41b. of water per square foot of heating surface per 
hour. When the duty demanded from the boiler was 
very small, the efficiency fell off remarkably, a result 
no doubt partially caused by the greater percentage of 
losses by radiation, &c., when working under such con- 
ditions, but also due probably to the difficulty of keep- 
ing the firegrate properly covered when working with 
such exceedingly low rates of combustion. Altogether, 
this construction of boiler promises to be a very useful 
one for adoption in cases where transport is difficult 

The Kimberley pumping engines have been throughout 
designed with a special view to economy of fuel, and 
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from the engravings, Figs. 6,7, 8, and 9. The high-| the suction water flowing to the pumps passing through | some engines, also made by Messrs. Simpson and Co. 


pressure cylinder is 16in, in diameter, and the low- 
pressure cylinder is 26 in. in diameter, the stroke in each 
case being 2ft.6in. Both cylinders are jacketted with 
boiler steam, the jackets being cast on the cylinders. 
The air pump is 1Gin. in diameter, and single acting, 
with a stroke of 12in.; it is driven by an eccentric 
keyed on to the crankshaft, and is connected with a jet 
condenser the capacity of which is 6.84 cubic feet. The 
steam from the high to the low-pressure cylinder passes 
through a steam jacketted intermediate receiver fitted 
with an internal liner on the system of Mr. E. A. Cowper. 

The connecting rods are coupled to cranks set at right 
angles, at the ends of an overhead crankshaft. The 
piston rods pass through the bottom of the cylinders, and 
are directly connected to the pump rods. The pumps, 


which are shown in detail by Figs. 10, 11, and 12, are 
double-acting piston pumps, and are 17 in. in diameter, 
the stroke of course being the same as that of ‘the 








the tubes. In addition, each engine is fitted with a jet 
condenser, in case of any accident happening to the 
surface condenser, the injection water being supplied 
from the main pump suctions. Each engine has a double- 
acting air pump, 8} in. in diameter, with a water piston, , 
as the working barrel is below the level of the suction | 
valves, and the chambers at the barrel ends are larger | 
in capacity than the barrel itself. Sections of one of the | 
air pumps are given in Figs.'3 and14. The air-pump 
piston is driven by the rod passing through the end of 
the main pump, as will be seen from the general views. 
The high-pressure cylinder has two exhaust branches, 
one leading to the receiver and the other open to the | 
atmosphere, each pipe being fitted with a cock, so that it | 
can be used as a single cylinder engine by closing the 
cock leading to the receiver, and opening that leading to 
theatmosphere. The low-pressure cylinder can also be | 
used as a single cylinder engino by a somewhat similar | 


similar in design, but beam instead of horizontal, have 
been lately tested by Mr. Cowper, when the result of a 
twenty-four hours’ trial showed theconsumption of fuel 
to be 1.605 lb. of coal per indicated horse power per hour.* 
Messrs. Simpson and Co. have given very great attention 
to the manufacture of economical engines, and the careful 
manner in which these engines for Kimberley have been 
made reflects the greatest credit on them. They only had 
the order for the machinery on March 23, 1881, and the 
first shipment of engines took place on November 4 (a 
large number of details having gone before), while the 
last shipment was made at the end of November. This, 
considering the amount of work to be done, was a very 
short time in which to complete the contract. We hope 
on a future occasion to be able to say something of the 
performance of these engines when fairly at work at their 
destination. 





* Sco the last volume of ENGINEERING, page 574, _ 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compmep By W. LLOYD WISE. 








APPLICATIONS FOR PATENTS DURING THE WEEK BNDLING oy Nos. 
FEBRUARY 27, 1882. 
| Dates. 
In the Cases of Inventions communicated from Abroad || 


the Names, &c., of 
Italics after the Applicants’ Names. 


the Communicators 


are given in | 








1882 
Feb.21 
25 


826_| 


827 


Benson. Stewart. 

A. C0. Adam and D. 
Stewart, Glasgow. 

J. Abbott, Bideford. 


828 | W. Ferrie, Calderbank 
829 | J. and J. Addie, Glas- 


gow 
830 | C. Bailey, Leeds. 


831 | J. Rapieff. London, 
832 | Lake. oot. 
833 Justice. Hoveden. 
834 | Lake. Land. 
835 | C. J. Mountford. Bir- 
mingham. 
8369) C. pailes Leeds. 
£ 837 | L. Pulvermacher, 
| Gao. 
838 | | Lake. Lande, 
839 | 8, Gardner, Adderbury. 
840 | Haddan. Cohn. 
; 841 | J. W. Watts, Countes- 
| thorpe. 
842 | A. G. V. Harcourt, 
Oxford. 
843 | J. Wilkineon and 
x McConnell, Folke- 
844 | J. ll Gosberton- 
| Risegate. 
845 | C. Edwards, Birming- 
am. 
846 | R. Elliott, Newcastle- 
on-Tyne. 
847 | W. Meakin, London. 
848 | J. Humpage, Bristol. 
849 | Engel. Franke. 
850 | J. ed 
851 | R. Stott en, Birming- 
| ham, and H. Dyer, 
Bridgewater. 
852 | J. Harrison, Ipswich. 
| 
853 | Clark. McCarroll. 
854 | Clark. Pattee and 
Smit); 
855 | VEn. * Sebold and 
Feb.22,) Neff. 
856 | J. S. Williams, River- 
ton, U.S.A 
857 | Groth. Wahien 
858 | K. and J. McLennan 
and R. Owen, Lon- 
| don. 
859 om Lo Ply- 
ut 
860 | J. marchibald, Ken- 
sington. 
861 | Haddan. Riidiger, 
862 | T. Nash, Sheffield. 
863 | Johnson. Sherman, 
Iagersol], and Moore. 
864 Johnson. La Société 
Nouvelle des Forges 
et Chantiers de la 
Mediterranée 
865 | J. Forsyth, Glasgow. 
866 | Mewburn. La Société 
Alamagny et Oriol, 
867 | . = se Notting- 
868 | M. “tery and F, Lowe, 
cester 
869 | C.E ‘Spagnoletti, Lon- 
don. 
Feb. 23 
870 | 0. Bussler, London. 
871 | T. Davison, Glasgow. 
72 | Des Veux. Cumming 
| and Brinkerhoff. 
73 | J. Dickson and A. G. 
| Murray, Edinburgh. | 
874 | J. Maynes, Manches- 
ter. 
75 |\J. Slater and R. 
| _ Pollock, Edinburgh. 
876 | G. Perkins, G. Wim- 
| penny, and J. H. 
| vans, Manchester. 
877 | H. Lees. Ashton- 
under-Lyne 
878 | T. Heppell, Birtley. 
879 | M. Volk, Brighton. 
880 | C. Spratt, Peckham. 
a1 | Lake. Grundy. 
882 | G. Simons, Bow. 
883 | J. Nisbet, Bishop- 
briggs. 


| Showing the speed of ships 


Wool, ~combing machines. 





Fountain penholders. 
specification). 

Scouring. milling, fulling, wash- 
ing, and wringing wovea fabrics. 

Omnibuses. 

Blast furnaces. 1} 

“aaa ammonia from furnace || 


(Complete 


shampooing, douche, and other|} 
baths. i} 
Electric lamps 
Propelling vessels 
Jication). 
Perpetual calendars. 
Electric lamps or lighting apee-|| 
ratus. (Complete specification) | 
Asbestos paints. \} 


(Complete speci- 


Moulding boxes. 

Collecting and storing electric cur- 
rents. 

Dynamo-electric machines. 
plete specification). 

Ratchet braces. } 

Fountain penholders. 

Circular knitting machines. 


(Com- || 


measured under any ordinary 
conditions would occupy under 
standard conditions. 


Ascertaining the volume which gas 
| 
Detaching ships’ boats. | 


Transmitting motive power | 
Saddles of velocipedes. 


Manufacture of weldless tubes and || 
rods or bars. | 

Sash pulley. 

Velocipedes. 

Glass reflectors. 

Raising and lowering blinds. 


Binders for holding letters, &c. 
oe and sheaf-binding ma- 
c 


nes. 
Safety apparatus for lifts. 


Locking nuts to screw bolts. ‘Com-|| 
plete specification), 
Moulding machines. i] 
Generation, storage, distribution, 
regulation, and utilisation of || 
electricity. i} 

| 


Shank springs for boots. 
Preventing and extinguishing fires || 
in theatres. 


Screw propellers. 

Nose bags for horses. 

Closet valves. 

Firebars. | 
| 
} 


Drawing warp 
heddl 


threads through 


63. 


| Apparatus for burning heavy oils. 


| Hair felt for covering steam boilers. 


Manufacture of telegraphic cables. | 
Carriages of bobbin-net machinery. | 


Recording the time persons enter || 
and leave a factory. | 
Dynamo-electric machines and\| 
apparatns connected therewith || 
for lighting by electricity, &c | 
Autotraphic pen. | 


Electrodes or contacts for Telegraphic 
or electrical instruments. 
“ Hammerless” firearms. 
Manufacture of wrought nails. 
| 
“Shoring” buildings and inserting| 
girders. 
Spinning machinery. 
Alarum bells for bicycles. 


Screw propellers 
we ae for telephone ex. | 


Bike trical "signalling apparatus for | 


Match and fuses 
Motive-power Gomes. 





|" 


and 


| Feb.23 0.23 
884 
885 


888 
889 
890 
891 
892 
eb.24 
893 
894 
895 
896 
897 
898 
899 


928 
929 
930 


931 
932 
933 
934 
Fed.27 
935 
936 


937 
938 


939 | 
940 


941 


| 
oa | xa 
| 


NAMES, &o. 
OF APPLICANTS. 


J. Hardaker, Leeds. 
Barlow. Vaureai. 


F. Ripley and T. H. 
Brigg, Bradford. 
J. R. Smith and J. I. 
yd. York. 
H. Sutcliffe, Hali- 
‘ax. 
Newburn. Boyle and 
Huber. 
De Wit. 


T. P -aeanas 


Gabler. 
Lon- 
aiabe. Coignet. 


A. Jamieson, Blan- 


J. Mitchell, New- 
castle. 

J. Brockie. Brixton. 
Lake. Kitson. 


G. 8. Grimston, Brock- 


ey. 
A. G. Fraser, London. 
addan. Trivier, 


G. F. Wynne, Minera, 
Denbigh. 
B. Coc aoeee, Durham. 


J. W. Swan, New- 
castle 


Lake. Rosenstock, 
Lake. Von Ziich. 
Lake, Mehl 


Orth. Doubdleday. 


B. Johnson, Pudsey, 
Yorks. 

J. Parker, Kilmar- 
nock, N.B. 


Bonneville, Cheva/et. 


P. Kirk, Workington, 
Cumberland. 
8. 8. Hellyer, Lon- 


don. 
G. G. Paul, Toulouse. 


H. M. Nicholls, Lon- 
don. 
Haddan. Wheeler. 


Haddan. Mihan, 

T. H. Harrison, Derby. 

R. and J. Dempster, 
Elland, Yorks. 

J. Dempster, Elland, 


Yorks. 
A. F. St. George, Lon- 
don. 


Newton. Dehne. 
Newton. Dehne. 


W. H. Lascelles, Lon- 
do. 


io. 
A.G. Margetson and 
W. 8. Hek, Bristol. 
J. J. Royle, Man- 
chester. 


T. Grason, Emley, 


orks. 
L. Boye, Bergen, Nor- 
way. 
A. Akeroyd, Bradford, 
Yorks. 


Clark. Sheridan, 


T. Crabtree, Leeds. 


J.J. Wilson, Sunder- 
South- 
ampton. 


J. Shorrock. Darwen, 
J.J. Delmar and W. 
Folliott, London. 
V. B. Daelen, Berlin. 
W. H. Turnbull, Long- 
ton, Stafford. 

Groth. Mil/vers. 

J. E. Chambers, 
Smethwick. 

J. Richardson, Lin- 
coln. 


F. i 5 Kopp, Ham- 
Newt. Gravier, 


| Machinery for obtaining continuous | 





ABBREVIATED TITLES, &0. 





Grippers for peeing fabrics. 

Treating sulpho-arsenical, sulpho- 
antimonial, and telluride ores for 
the extraction of gold, silver, and 
residual matters. 

Spinning fibres. 


a the diffusion of artificial 


t. 
Water-closets. 








Water-closets and water supply ap- | 
paratus. 1} 

Testing pressure and vacuum | 

gauges. 

Projectiles. 


Drying sewage, &c. 
Apparatus for mixing concrete. 
Manufacture of tin plate. 


Decorative coverings for walls, &c. 
Frictional wheel gearing. | 
Steam cooking apparatus. 


Electric arc lampe 

Cotton opening & lapping machines, | 
and manufacture of laps thereby. 

Gas burner apparatus. 

Treating maize to separate germs. || 

Asbestos fabrics. (Complete specif- 
cation), | 


—- for drilling, boring, éc.,| 
TOC. 


Ovens for making coke. 
Secondary batteries. 





Motor apparatus. 

Pendulum motor appsratus. 

Apparatus for washing wool. 

Manufacturing articles having 4 
fur nap. (Complete specification), || 


om for use in casting steel tubes, || 


| 


C. i] 
Manufacture of bricks and tiles, 


c. } 
Apparatus for washing lighting or 
other gases. (Complete spectfica- 
tton | 
Rolling mills used in manufacture | 
of iron, steel, &c. \] 
Water-closets, urinals, &e. 


Gas chimneys. | 
Machines for folding sheets of paper. 


~~ and attachments there- 


| 

Ventilators. i} 

Manufacture of elastic fabrics. i| 

Making and utilising gases arising || 
from distillation of coal. 

Manufacture of sulphate of am- 
monia. 

Apparatus for transmitting and|| 
receiving audible signals by elec- || 
tricity. 

Filter presses | 

Manufacture of lined valve cases. || 
cocks, pump bodies, &c., to resist || 
chemical action. } 

Earth closets. 


1] 

i} 
Construction of omnibuses, &c. 
Lubricating steam and gas engines, || 
&c., introducing boiler composi- || 
tion into steam boilers. partly 
applicable in the construction of 
ren gauges, Vacuum gauges, | 


Horsiahos, fastening same to hoof,| 
Hygrometer. 


textile 


Indicating length of pieces, 
folded, 


fabrics, &c., when rolled, 


&. 
Dynamo-electric machines. (Com- 
plete specification.) 
Apparatus for tempering hackle, 
gill, comb, and card pins or teeth, | 


&c. 
Compass correctors. | 
Apparatus prcpeains. ame, sup- | 
po c., sash fra: | 
“ Dobbies” for fancy nn 
Manufacturing carpets and other 
looped, piled, &c., fabrics. 
Corrugated machines. 
— wagon or carriage draw- 





Trouser protector. 
Taps for drawing off beer, &c. 





Appliances for electrically control-| 
ling and regulating spee1 of en-| 
gines for —— dynamo-electric | 
machine 

Hair olaspe. (Complete specification), | 





or alternating currents of elec-| 
tricity. 





Nos. | 
NAMES, &c. 
and | 
Dames.| OF APPLICANTS. 
Feb 27) 
944 | Haddan. Lonze, 
945 | J. L. Reed, Watford, 
Rugby. 
946 | P. P. Sykes, Diggle, 
| Yorks. 
947 | Engel. Hirsch. 
948 | P. Molloy, Limerick. 
949 | Wolff. Biekhog. 
950 | ba = Bonwick, Lon- 
951 ane La Société 
| Anonyme La Laine, 
952 | Abel. Osenbriick. 
953 Abel. Rudolph and 
954 Atel: Osenbriick and 
955 | Wirth, Rossier. 
956 | Abel. Ochimann. 
p44 Vaughan. Belleguic, 





ABBREVIATED TITLES, &0, 





Packing receptacles and lan 
piston-rod packing ee te 
dle bars. 


Railway signalling apparatus. 


Thimbles. 
Lampe and burners, and reflectors 
therefor 
——— for atte and delivering 
sheets of paper 
Window and other , 


Clearing woollen materials from 
vegetable impurities. 

Com pression pumps for compressing 
ammoniacal gas. 

Centrifugal apparatus for the manu- 
facture of starch blocks 

Apparatus for the production of ice, 

Reducing and parting certain 
metals. 

Ventilating apparatus. 





W. W. Colley, London 


Spinal support 
Apparatus for cutting and reeling 
2 for telegraphic purposes, 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


L.—Announced February 24. 





















































" 
No. Name. No. Name. No. | Name. 
1882 1882 1882 | 
216 Cockshott & 596 | Pellatt. 635 | Arnold 

Goodman. 597 | Bomford. 637 | Lake ( Des- 

254 Wakefield, 599 | Gough. champs, 

318 Kaye. 600 | Smith. Clark, and 

475 Samue! 601 | Openshaw & Burr) 
(Lissons), Rothwell. 638 Coleman 

550 Harrington 602 | Haddan 639 | Wood and 
and Fuller (Kraus), Green- 

552 Jones. 603 | Parini. wood. 

554 Springmubl. 604 | Berthet. 641 | Mart and 

558 Wigner. 605 | Barker Bradley. 

560 Williams. (Chambers)| 645 | Thompson. 

562 Settle. 606 | Abel 646 | Lake 

564 Lake | (Kaiser). (Wildi and 
(Kirkham) 607 | Theiler and Schambeck). 

566 Redmayne, Theiler. 647 | Slagg. 

568 Abel (//ahn). 608 | Beeston. 648 | Haddan 

570 Jackson. 609 | Greener. (Abbot) 

572 Shaw. 611 | Belmer. 649 | Watling and 

574 | Pover. 613 | White. Chaston. 

576 - Barford, 614 | Haigh and 651 | Wood 
Perkins, & Nuttall. 652 | Stainer. 
Chambers. 615 | Miles 653 | Young. 

578 «= Mills 617 | Scott and 654 | Fraser. 
(Thomas) Baker. 655 | D'Alton. 

579 Johnson 618 | Ash. 656 | Brossard, 
(Bisschop). | 619 | Reid and 657 | Wright and 

580 Morgan- | Johnson. } Wright. 
Brown 621 | Rogers. 658 | McLean 
(Felton) 623 | Leggott and 659 | Wastfleld, 

531 Ekman, | Marsh, 661 | Eldred (Doo- 

582s Hill 624 | Humble and | _ dtttie), 

583 Roberts. Watker. 665 | Bonneville 

584 Heald. 925 | Winfield, } (Joltrain). 

585 | Airy. 626 | Common. 667 | Haddan 

586 Sharman. 627 | Dixon ( Tietz). 

587 Williams, (Koenig , 669 | Claes, 

588 Dell, Stewart, Meister, 671 | Willway. 
and Davies Lucius, anaj 673 | Lightfoot. 

589 | Lawrence. Briining) 675 | Mewburn 

590 | Lake 628 | Oswald | (Ballier). 
(Bray), 629 | Webster, 677 | Langdon. 

591 Lake Hill, 679 Gavett 
(Renauld & | Green- | (Kiernan). 
Stafford). | wood, and 683 Burdess. 

592 | Buchuiz, Green- 685 | Clark 

593 | Rowan. wood, (Decoudun). 

594 | Wilson and 630 | Pitt (Peig- 687 | Clark 
Clegg. nett). | (Hopkins) 

595 | Sugden and 632 | Currie, 689 | Clark 
Binns. 633 | Riegelmann | (Hopkins) 

Il,—Announced February 28. 

1 No. Name. No. | Name. No, | Name. 
1882 1882 1882 
431 Wirth (Heyne] 711 Robinson. 737 | Johnson 

and Heyne),| 713 | Lake (Mallett). 

565 Cowan. (Bénoist). 739 | Bower. 

691 Barlow, 717 | Bibo 743 | Gerson. 

693 | Qualter, (Scher ff). 745 Lake 

695 | Morris 719 Cooke. (Tassigny 
(Jessurun). 721 | Burgess. Jréres et 

697 Collier and 723 , Goodfellow & Compagnie). 
Armes. Matthews. | 747 , Pear. 

699 | Hollingworth] 725 Pope, 749 | Anders 

705 | Darling. 727 | Verey. 751 | Howie. 

707 Thompson 731 | Gardner. 753 | Keith. 
(Miller and} 733 , Maxsted. 761 | Chubb, 
(Rohrer) 735 Hail and 768 | Harrington. 

709 Camp. Walmsley. 
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INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
OOMPLETE SPECIFICATIONS. 


For Particulars, see Corr jing Numbers in Lists of 
Applications for Patents. 

















No. Name. No. Name. No. Name. 
— j 
1882 3 | 1882 1882 
819 | Pitt (Starr). 834 | Lake (Lande).| 902 | Haddan 
825 Benson 838 | Lake (Lande). news. 
(Stewart). 854  Olark (Pattee | 909 Ort 
832 | Lake (Root), | and Smith). , 





NOTICES TO PROCEED, 


1,—Time for entering Opposition expires Friday, 
Leshan 17, 1882. 





| 
| 

















No. Name. No. Name. No. Name. 

1881 1881 1881 | 

4542 | Eicke. 4684 | Kinnear, 5439 | Burder. 

4550 | Mills, 4687 | Pitt (Johns), 5492 | Bolton. 

4569 | Roper. 4719 | Conroyand | 5629 | Power 

4572 | Moore and Conroy. 1882 (Power). 
Lee. 4743 | Brewer 173 | Crisp, 

4589 | Bénier and | (Scherff). 208 | Clark 
Lamart 4774 | Barlow (Slayton), 

4594 | Beck (Canet) ( Anderson) 231 | Siemens 

4600 | Singer. 4801 | Lake (Minor) (Jacob). 

4601 | Savage. 4839 | Danischewsky] 232 | Meyer. 

4606 | Marillier. 4852 | Thompson 259 Richards. 

4614 | London, Lemoine). 295 | Terry. 

4618 | Nobes. 4889 | Mills and 301 | Haddan 

4628 | Wilkinson, | Brown. (Mathison), 

4635 | Lyte 4936 | Lake 741 (Clark 

4652 | Lake (Parks) | (Ruffia) (Wilhdft), 

4658 | Morgan. 4957 | Gwynne. 819 Pitt (Srarr). 

4672 | Ward. 5139 | Beauchamp. 











11.—Tine for entering Opposition expires Tuesday, 
March 21, 1882. 


No. | Name. No. | Name. No. Name. 






























































| 
1881 | 1881 1882 
4626 | Appleby 4753 | Bauer 444 | Gatty. 
4631 | Mouseli and (Mayrhofer)4 513 | Boys, 
| Lythgoe 4773 | Cooper. 536 | Thompson, 
4637 | Boult ( Vilie- | 4754 | Cooke and | Thompson, 
bonnet). Mylchreest. | and Booer 
4654 | Andre. 4803 Cooke and 552 | Jones. 
4659 | Courtenay Mylebreest| 557 | Gatty. 
4669 | Marks 4856 | Lake (Porter)] 564 | Lake 
4682 | Jackson and [| 4883 Bauer (Kirkham). 
| _ Sheeky, (Mayrhofer 581 | Ekman, 
4688 | Lake and Otto,. 605 | Barker 
(Mauchain). | 4904 Alexander (Chambers), 
4691 | Gardner |  (Bildott). 619 | Reid and 
F (£iiins, $065 _; Leach. Jobnson. 
Clark, and | W% " Lake ( Poftsy. 649 | Watling and 
| Hine). 5162 | Lénholdt. | Chaston, 
4700 | Geoghegan &] 1882 832 | Lake 
Sturgeon, 2 Justice | (Root) 
4701 | Morgan. (Goodell), 834 Lake 
4712 | Ezard, 11 | Goutard. | (Lande). 
4734 | Marsden and 15 | Duffy. 838 | Lake 
Pendlebury 86 | Joues. | (Lande) 
4741 | Thomas, 87 | Hackworth. 854 | Clark 
4752 | Bauer (Sesté).]| 302 | Bennett. (Pattee and 
340 | Goodes. Smith). 
377 | Brigbt. 
PATENTS SEALED, 
1.—Sealed February 24, 1882. 
Name. No. | Name. No. Name. 
: 1881 1881 
| Cooper. 3778 ~=Leggott. 5048 Day 
Lyna 3791 Bariow (Mitchell). 
3733 | Brydges (Roguet). 5156 | Brossard. 
(Helm). 3860 Squire, 5302 | Des Voeux 
3748 | Claus. 3921 «Lake (Dieseldor). 
3754 | Elmore and (Gutmann),| 5342 | Hardaker. 
| Atkinson. [3940 Reddie (De 5355 | Steil. 
3758 | Fox, Derschau). | 5429 Johnson 
3768 | Morgan- 3955 Whitehead. (Huet) 
| Brown 4328 Whiting. 5518 | McEvoy. 
| (Gassett and] 4908 Smith and 
| Fisher). Smith, 
[1.—Sealed February 28, 1882. 
No. Name. No. Name, No. Name. 
1881 1881 1881 | 
2009 | Harrison. 3913 Kaufmann. | 4551 | Waring. 
2167 | — and | 3934 Clark 4916 Lang. 
rd. . (Samper). 5224 Harris, 
2260 | Lies a Wise | 4043 Lake (Fliesch-] 5238 Bishop and 
(Kiihne), mann). Bishop. 
2471 | Gorham 4175 Savage. 5329 , Barlow 
8817 | Chapman. 4196 | Lake ( Wetter 
3820 | Pearson. (Reusch). Bros.) 
3821 | Fyfe and | 4198 | Lake 5421 | Alley. 
Main. (Reusch). 5424 Rippingille. 
3838 Neil. 427 Timmis., 5441  Haddan 
3844 | Clark (Lan- | 4394 | De Pass | (Chapin). 
quetin), (Guille- 5543 | Schlickeysen. 
3859 | Angstrom, baud). 1882 
3865 | Hope. 4444 Lake 19 | Imray 
3897 Hosmer, _(Reusch) ). (James). 








FIN AL SPECIFICATIONS FILED. 

February 18, 1882. Nos. 3595, 3599, 3600, 3602, 3603, 3605 3609, 
3618, 3619, 3621, 3622, 3624, all of the 
year "1881, 





“ a 3625, 3637, both of the year 188]. 

Me 2935, 3647, 3653, 3664, 3665 3666, 3694, 
3771, all of the year 1881. 

» 22 3646, 3648, 3652, 3654, 3655, 3657, 3658, 
3659, 3667, 3675, 3678, 3679, 3698, 3709, 
3737, 5741, 3752, 5309, all of the year 
1881. 

—_ a 8663, 3668, 3669, 3670, 3676, 3677. 3682, 
2683, 5693, 3738, 3841, all of the year 
1881. 

a = 3687, 3683, 3696, 3703, 3705, 3708, 3712, 


8714, 8715, 3716, 3719, 3723, 8733, 8745, 
all of the year 1881. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 























No. Name. No. Name, No. Name. 
1879 1879 1879 
698 Smith 721 | Wilson. 756 | Haddan 
722 Graham. 731 | Forster, (McGill). 
850 Skinner. 746 | Kingdon. 905 | Haddan 
1019 | Morgan- 782 | Smith. (Pickhardt), 
Brown 752 | Fox. 760 | Keighley. 
(Hotchkiss).| 766 | Phillips. 791 | Stidder, 
1090 McRoberts. 783 Harding. 818 | Wood., 
1197 Lang. Stan- 796 | Leveaux. 819 | Penrice. 
cliffe, and | 8380 Boham, 857 | Thomson. 
Brierley. 1189 | Greig. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
ae OF ee See Se PAID AND REGISTERED. 

















} | 

No. Name. No. Name. No. | Name, 

1875 | 1875 1875 | 

649 Rowley. 719 | Walker and | 714 | Brown. 

662 | Sykes Pflaum. 789 | Crampton. 

684 Taylor and {| 1168 | Barclay and} 810 Johnson. 
Muirhead. Fry. 





PATENTS WHICH HAVE BECOME VOID. 
1. arene Non-Payment of the Third Year's — Duty of 501, 








consumption augments or diminishes, the conductors pass from 
the condition of reservoirs to that of channels of conveyance, 
and to cause them to return to their normal condition the produc- 
tion of electricity should vary.” This is done by a small motor 
that varies the steam supply of the engine. The distributor com- 
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prises a prism P carrying contact pieces. In one angular position 

it connects the terminals A B and wires LN, and when tarned 

into another position it breaks the connexion. The “ equaliser of 

light” is an arm moving over the terminals of a number of resist- 

— so a8 toinclude more or less of them in circuit. (June 22 
1. 


2781, Oil or Hydro-Carbon Gas Soldering Appa 
ratus: E. A. Brydges. Berlin. (/. Sé/l, Jun., ‘Stuttgart, 
Germany). (6d. 4 Figs.|—Petroleum, or other hydro-carbon, is 
employed as the heating agent, and is placed in a reservoir, which 
upon being heated causes hydro-carbonic gas to be generated, and 
keeps the soldering iron end hot. If the endis removed, the 
apparatus can Le employed as a hot blast. (June 25, 1881). 


2820. Floor Cramp for Cramping Floor Boards: 
H. Fabian, Erith, Kent. (4¢. 8 Figs.)—A rack in con- 
nexion with the cramp is operated by a worm turned by a ratchet, 
(June 28, 1881). 


2903. Perambulators, &c.: G. B. Lovedee, Bir- 
mingham. [(2d,)—The perambulator is made reversible by re 
moving the handle and placing it at the opposite end, or by alter- 
ing the position of the seat. The invention also refers to the 
a of connecting the metal spokes of the wheel to the hub, 

Void, patentee having neglected to file a final specification. July 4, 1881). 


2906. Pianofortes, &c.: J. Maas, Goose Green, 
Surrey, and J. Browne, London. (2d.)-“An action 
with one or two levers,” “a sticker and hopper producing an oscil- 
lating movement, a direct retro-action and perfect check produced 
by the action itself and not by a blow on the wire.’ (Provisional 
protection not allowed. July 4, 1881). 


2923. Locomotive mngines for Tramways, &c.: 
T. Morgan, Westminster. M, Reid, Assensole, India.) 
(2d, ]—Relates to the form of ier: <e the general construction 
of steam engines for working tramcars, but without drawings the 
arrangement cannot be clearly understood. (Void, patentee having 

glected to file a final specification. July 4, 1881). 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING FEBRUARY 25, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not IlUustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mk. H. READER LACK. 

1878. 

3988. eootnte nantes. &c.: Anglo-American 
Brush Electri ce Light Company. (Lane Fox's Patent). 
(4d.)—All an oe to “conveying and measuring the electric 
current” is struck out of the specification and title, and the follow- 
ing sentence is added: “I do not claim generally the obtaining 
of light by the incandescence of a continuous conductor, nor the 
lamps represented in Figs. 1 and2" The lamps have conductors 
of platinum and iridium, (January 26, 1882). 


188]. 
2246. Velocipedes: G. Singer, Coventry, [éd. 
2 Figs.|—The framing is constructed so that by means of parallel 
rods, the vehicle can be contracted in width and iength for con- 
venience in passing through narrow ways. (May 23, 1881). 


2739. Distributing Electricity: H. E. Newton, 
London. (A. Gravier, Paris). (8d. 8 Figs.}—This specifica- 
tion appears to relate to an arrangement for feeding a number of 
arc lamps in parallel circuits from one generator. It contains a 
long mathematical investigation of the conditions to be fulfilled, 
and upon which the invention is based. The invention consists, it 
is stated, in a novel application of derived circuits calculated 
according to the laws of Joule and Ohm, and arranged so as to 
(1) distribute the electricity in determined proportions ; (2) to pre- 
serve to each apparatus the proper intensity; (3) to assure the 
independence of the various apparatus ; (4) to keep the produc- 
tion of electricity always equal to the requirements. The invention 
comprises (1) a return wire; (2) a regulator of production ; (3) a 
regulator of consumption; (4) a commutator (see illustration) ; 
(5) ap equaliser of light; (6) a distributor which may be either a 
secondary battery or a mass of metal. In carrying out this 
invention as applied to three lights one leading wire is con- 
nected to the equalisers of light from which currents pass to 
the lamp, and the other directly to the lamp. “The conductors 
should normally form reservoirs of electricity, but as the 


2929. Elastic Bulb Syringes for Washing Out 
the Human Stomach: J.A. Grant, Ottawa, Canada, 
(24.]—A sleeve joint connects the bulb with atube, so that when 
the tube is inserted down the throat the bulb can be detached to 
allow the muscular action of the stomach to throw off the contents 
through the tube. (Void, patentee having neglected to file a final 
specification. July 5, 1881). 


2976. Extraction of Fatty Matters from Bones, 
&c.: W. P. Thompson, London. (/. Seltsam, Forcheim, 
Germany). (8d. 15 Figs.)—Consists in a so-called circalar pro- 
cess, by which the bones are kept in a closed apparatus, subject to 
the jaction of high-pressure vapour from sulphuret of carbon 
benzine, ligroine, &c., so that the solvent is being constantly com- 
pletely recovered without leaving the apparatus, The invention 
is for improvments on Patent 3125 of 1880 to F, Wirth, and com- 
prises the process above described, as well as the arrangement of 
the various parts of the apparatus, (July 7, 1881). 


3008. Dredging Machines: W. R. Lake, London: 
(J. Menge, Point Michel, Louisiana, U.S.A.). (8d. 13 Figs.J]—Has 
reference to numerous details of construction. The improvements 
chiefly apply (1) to a dredge-bucket and the means of attaching it 
to chain or to wire ropes, (2) The means of raising and lowering 
the bucket frame. (3) The method of operating the boat in 
parallel lines with one side of the bank ; and other arrangements. 
Figs. 1 and 2 show a side and end elevation respectively of the 
dredging machine, Fig, 3 a discharge carrier. and Fig. 4 the 
improved bucket. A is the boat with projecting timbers B, and 
frame C; E a swinging frame carrying horizontal shaft F con- 
pected by a universal joint to driving shaft G; dd! is the bucket 
frame, at the bottom of which is a drum /; the endless chains h At 
pass over wheels gg', and carry the buckets K. The excavated 
matter is dropped by the buckets on to a carrier U, which de- 
livers it at the side of the boat. The bucket is formed with a 




















pivotted bottom, which is tilted forward by the opening of the 
sections K K!; the object of this is stated to be “toavoid the for- 
mation of a vacuum in the rear of the excavations and hence to 
facilitate the discharge of same.’ The two sections K K' are 
jointed together by liuks ii, When operating in stiff ground the 
bucket has a tendency to ride upward on its curved surfaces and 





becomes more readily freed. The chain is attached to a round bar 
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m carried by straps z, and connected by two other straps n. 
These latter st~aps are sufficiently long to permit the bar to move 
easily, and to allow the bucket to pass with freedom around the 
periphery of the chain wheels and drum. The carrier U is formed 
of a pair of endless chains carrying a number of plates W, see 
Fig. 3. (July 8, 1881). 

. Signalling Code and Apparatus: H. Gard- 
nor, Louden. (Z. Poe, Perth, West Australia). (8d. 5 Figs.)— 
By means of a lamp having coloured glasses various combinations 
of colour signals are produced, according to the order in which the 
colour is exhibited. (July 8, 1881). 


3019. Machinery for Combing Cotton, &c.: W. 
R. Moss, Bolton, Lancashire. [6d 3 Figs.j—Is chiefly 
applicable to machines known as “ Heillman’s comber.” The 
invention consists in fixing on the ends of the comb cylinder a 
brushes d for the purpose of clearing the waste fibre or fluff from 


the ends and journals of the detaching rollers, and also in fixing 
between the fluted segment ¢and the comb segment of the cylinder 
guide plates g g for guiding the edges of the sliver both before and 
after combing. (July 9, 1881). 


3025. Machinery for Roasting Tobacco: Cc. 
Andrew, Stockport, Cheshire. [6d. 9 /igs.}—Comprises 
& revolving cylinder, outer casing, burner mixing chamber, and 
air pump, The tobacco is placed in the cylinder, which is heated 
by a mixture of gasand air. (July 9, 1881). 


3032, Regulating Electric Currents, &c.: Sir W. 
Thomson, G Ow. [l0d. 9 Figs.)—Consists, firstly, 
of an automatic appliance for regulating by means of electro- 
magnetic force, the work of an electric accumulator or voltaic 
battery by increasing or diminishing the number of working cells. 
One appliance gives a constant strength of current and another 
constant electromotive force, In the former case the electro- 
magnetic force due to the whole current flowing through a short 
thick coil is used, in the latter case the force of a branch current 
through a fine coil connecting the working electrodes is used. A 
(Fig. 1) is the first plate of the first cell of the battery, B the con- 
nected second plate of the first cell and first plate of the second 
cell; C, D, E, &c., represent the other plates ; a‘, b*, b!, c#, &., 
represent insulated studs. The studs a' to /! are connected to the 





plates A, B, C, &c., by short thick wires; 52 to /? by wires having 
considerable resistance each doubled on itself to minimise the 
electro-magnetic inertia. The plate A is connected by the wire W 
to the work circuit or to the charging circuit; R is a roller by 
which one or two of the studs are put inconnexion with the work- 
ing or charging circuit by the wire W'. The connexion may also 
be made by letting the roller run in a Y groove of which one of 
the sides is composed of the flat inclined faces of the said studs, and 
the other side is a straight continuous metal bar to which the wire 
W' is connected. This plan is shown in Fig, 2, This invention 
relates, secondly, to keeping the strength of an electric current or 
the electric force between two d Ss nearly t where 
changes are made in the work, and in cases where a simpler 
appliance has not the requisite power to effect the regulation. It 
covsists in applying a smail electric motor to do the work needed 
to diminish the steam power for driving the main generator, or to 
diminish the battery or accumulator. An electro-magnetic make- 
and-break is used to move the contacts for throwing on and off the 
small motor. When it is the strength of the current that is to be 
regulated, the electrodes of the regulating engine are applied to 
ints of the main circuit on the two sides of a contact, which is 
roken when the current is too strong, and made again when the 
current is not too strong, When it is the electromotive force that 
is to be regulated, one electrode of the regulating engine is kept in 
connexion with one of the main conductors, The other is put in 
connexion with and removed from the main couductor according 
to the electromotive force. In each case the instantaneous effect 
of throwing the coils of the regulating engine into circuit is to 
check suddenly the electric action. In the former case this is 
done by augmentation of resistance in the main circuit, and in the 
latter by shuoting part of the current through the engine coils. 
When the current or electromotive force becomes too weak a 
corresponding automatic arrangement directs an electromotor to 
augment the exciting power by a reverse action to that described 
above. The same motor may serve both purposes by being 
arranged to run in either direction Any type of motor may be 
used, Asshown in Fig. 2, itis a steel magnet surrounded by a 
movable coil which does its work by asingle stroke. E is the 
movable coil; W is a counterpoise to it, and M the actuating steel 
magnet in the regulating motor; ¢, w,and m represent the similar 
parts made smaller in the primary regulator or double-acting relay 
as it may be called; F isa pan to receive adjustment weights 
when the regulating motor is used without relay; Ris the con- 
tact roller similar to that in Fig, 1; S S are the studs forming one 
side of a Y groove in which R rolls; V is a continuous bar form- 
ing the other side of the groove; B B is a guiding carriage 
for the roller. The roller and groove are at a considerable distance 
below the level of the motor, and the former is moved by a long 
arm depending from the shaft K K according to the current pass- 
ing through the coil; Q 7 represent contacts made by the double- 
acting relay 80 as to send currents in opposite directions through E 
sceording as ¢ tilts wup or down. A resistance coil is illustrated 
in the specification made frum a cvil of iron wire, the rings of 
which can be successively thrown in and out of contact by a 
roller and groove such as Fig. 1, The third part of the invention 








18 an automatic make-and-break, by which when arrangements 
are made to charge an accumulator, the charging circuit is made 
or broken according as the electromotive force does or does not 
suffice to add to the charge in the accumulator, and is also broken 
when the current is stronger than desired, In this apparatus 
a balance beam carries at one end a fine and at the other a coarse 
coil, each surrounding a vertical magnet such as M (Fig. 2). The 
ends of the fine coil are connected to two cups of mercury, and 
the ends of the thick coil dip into the said cups, which are so placed 
that when the beam tilts Q up, one or both of its ends are lifted 
out of the mercury. One mercury cup is connected to one pole of 
the source or generator, and the other cup to the corresponding 
pole of the accumulator. The other poles of the source and accu- 
mulator are permanently connected. When a current passes 
through the fine coil in the ey direction, the beam is tilted, 
anda circuit is made through the mercury cups and the coarse 
coil to keep it down. Should the charging current at any time 
cease or be reversed, the beam rises and the mercury contacts are 
broken. The fourth part of the invention consists of arrangements 
for applying the accumulator or parts of it to the source when 
recharging is required, and freeing the accumulator or parts of it 
when ready for work, and applying them to the work when wanted. 
Briefly this is effected by separating the battery into parts by 
additions of cells to one end of a series, and taking off of cells from 
the other end of the same series and joining the detached parts, 
whether in series or parallel, so that while some of the parts are 
doing work, others may be receiving fresh charge. A description 
ofthe apparatus would extend this abstract beyond our limits. 
(July 9, 1881). 


3040. Apparatus for Purifying Water: J. H. 
Porter, London, (6d. 5 Figs.}—Lime water or other re-agent 
is placed ina vessel, and by means of a column of air pressed 
upon by a body of water is caused to flow in a constant proportion 
to that of the water to be treated, (July 11, 1881). 


3044. Apparatus for Printing Envelopes: W. 
McKenzie, Monkston, Dublin. (4d. 1 /ig.)—Is for 
printing names, crests, &c, The envelopes are laid side by side in 
a sloping trough, in front of the lower end of which is an inter- 
mittent travelling band carrying transverse wires. At each move- 
ment the wires catch under the flap of the envelope, and carry it 
to the position requisite to receive the impression. When printed 
the envelope is released by the further movement of the travelling 
band. (July 12, 1831). 


3045. Shuttles for H J. Broadhead, 
Huddersfield, Yorkshire. [6¢. 13 Figs.}—For lightness, 
strength, and durability the shuttles are according to this inven- 
tion formed of a cast-iron shell, having ribs within which the weft 
end rests. The runners are formed of outer flanges, enclosing a 
roller of compressed paper. (July 12, 1881), 


3048. Circular Combing Machines for Cotton, 
&c.: C.A. Barlow, Manchester. (/. P. Baudoin, pére 
Paris). (6d. 6 Figs.)}—This invention is applicable to ‘* Hubner's’ 
circular combing machines, and consists essentially in the use of 
a scraper and other parts for removing the fibres from an apron, 
and laying them parallel with each other, and at an angle to the 
direction followed by the apron, and forming them into sliver. 
(July 12, 1881). 

3057. Boots and Shoes: C. Lion, London. [id 
3 Figs.]—A buttoned boot combined with an elastic gusset, (July 12, 
1881). 


3065. Mechanism for Propelling Ships, &c.: E. 
A. Brydges, Berlin. (/. 3. Merki, Berlin), (64. 15 Figs }—A 
number of bars or paddles, beneath the water at the side of the 
vessel, are reciprocated by suitable machinery. The paddies 
have flaps which open when moved forward, and close when 
moved backward. For reversing the course of the vessel the 
paddies can be turned in the opposite direction. (July 13, 
1881). 


3066. Mules fer Spinning and Doubling Cotton, 
&c.: H. Robinson, Solton, Lancashire. [‘¢. 4 figs.) 
—Briefly this invention consists in using a supplementary copping 
rail for forming the chase of the cop, by which the bottoms of the 
cops in self-acting mules are formed so as to have short “chase” 
without increasing the liability to “ under wind.” (July 13, 1881). 


3069. Apparatus for the Manufacture of Dllumi- 
nating Gas: W. R Lake, London, (4. Wittamer, 
Antwerp). (6d. 1 Fig.}—The apparatus comprises three distinct 
parts, viz., a caloric pump, a purifier. and a carburetter, by which 
purified atmospheric air is transformed into illuminating gas by 
means of liquid and volatile hydro-carburets, or hydro-carbons, 
such as petroleum, ether, benzine, &c. (July 13, 1881). 


3074. Turbines forthe Manufacture of Sugar: 

. . . ton, Middlesex. (/. /. Delori, 
Snaeskerke, Belgium). (64. 2 Ffigs.)—Essentially consists in the 
introduction of dry steam into the slaking basket of a closed 
turbine. The steam is admitted by a pipe and passes to an inner 
cone and thence to an outer cone wherein are openings to allow 
the steam to escape into the basket. (July 14, 1881). 


3082. Manufacture of Food for Horses and 
Cattle: J. Long, Reading, Berkshire. (24}—A mix- 
ture of maize, pollard, beans, oatmeal, wheat, peas, rice cones, 
linseed cake, fenugreek, carraways, allspice, and treacle. ( Void, 
patentee having neglected to file a final specification, July 14, 1881), 


3093. Drying Machinery: W. A.and D. H. Gibbs, 

ford, Essex. (6d. 4 figs.j}—Is for drying hay, &c. 
An inclined frame has a number of tines, on the uppermost of 
which is placed the material to be dried. An oscillating quick 
movement is imparted to the bars which carry the tines and serves 
to shake out and loosen any tangled or matted material, and also 
to shake it down from one series of tines to the next below, until 
it bas passed from the top to the bottom. During its passage, 
louvres on the underside of the frame admit heated air from a hot 
blast fan by which means the hay is dried. (July 15, 1881). 


3100. Utilisation of Carbonic Acid and other 
Gas for Obtaining Motive Power, &c.: W. KR. 
Lake, London, (Z£. W. Kellogg, Hartford, U.S.A.) (6d. 4 Figs.) 
—Is specially applicable for propelling torpedo boats. The inven- 
tion consists in providing a reservoir containing carbonic acid gas 
reduced to a liquid by pressure, trom which reservoir the liquid 
gas passes into a second vessel formed of a coil of pipes, where it 
expands into the gaseous form before passing to the engine. The 
coil is placed on the exterior of the boat, so that the temperature 
of the water prevents excessive refrigeration in the second vessel, 
incident to the rapid expansion of the gas. (July 15, 1881). 


3102. Internal Stoppers for Bottles, &c.: A.T. 
King, Nottingham. (6d. 9 figs.)—A plunger of wood, 
china, &c., having a disc or button at each end, is combined with 
an india-rubber washer, which is pressed against an internal part 
of the neck of the bottle by the pressure from the aérated liquid. 
(July 16, 1881). 

3103. Steam Ships, &c.: R. F. Fairlie, West- 
minster. (24.)—The ship is so constructed that in the event of 
the huli of the vessel sinking the deck floats, and serves as a life- 
saving raft (Void, p having neglected to file a final specifica- 
tion. July 16, 1881). 








3106." Horseshoes, &c.: T.G. Farmer, Wake: 
Yorkshire. (2¢.)—The toes and heel calks are slid oy 
tail grooves formed in the shoe, so that they can be replaced when 
worn, (July 16, 1881). 


3114, Roofs for Houses, &c.: W. R. Lake, Lon- 
don. (J. Schieder and C. Polzer, Vienna), (4d. 2 Figs.J—A 
lattice or trellis work of wood or wire is placed on covered rafters 
and then coated with cement or hydraulic lime. (July 16, 1881), ’ 


3116. Appliances for Raising, &c., Blinds: G. 
Furness and J. Robertshaw, Manchester  [éd. 
9 Figs.}—The pulley end of the blind roller has ratchet teeth 
which normally engage with a projection on the supporting 
bracket of the roller. The blind cord passes through a hole in the 
end of the bracket and winds around the pulley. When the cord 
is pulled the roller is drawn slightly forward and the ratchet teeth 
are freefrom the projection, so that the blind can be raised or 
lowered. (July 18, 1831), 


3123. Apparatus for Making Ice: E. Edward 
London, [5¢. 13 Figs.)—Has for = object the peovention of 
air bubbles in the ice during the freezing process. The illustration 
shows a vessel a containing the water to be frozen; 6 is an air-tight 
cover fitted with a movable arm g, which is set in motion back- 





ward and forward. Essentially the invention consists in the 
method of closing the vessels by air-tight covers, which in some 
cases are sealed by a@ recers containing mercury; also in the 
means for producing the agitation in the water to be frozen, 
(July 18, 1881). 


3125. Machinery for Drilling Shells of Boilers: 
W. Allan, Sunderland. [fd 2 /igs.)—Has reference to 
improvements on previous Patent 297 of 1875. The inventor 
“claims” the machinery described “in which the axes d of the 
standards 6, which are movable around the circular bed a, are 
driven by cords h passing around «@ central pulley ¢.” The drill 


saddles carried by the standards 6 are capable of being raised or 
lowered to any required position in the usual manner. In the 
former patent a steam or other motor was mounted upon each 
standard for operating the drills, in place of which the endless 
cords are now used. (July 18, 1881). 


3126. Boiler Tubes: F. H. F. Bagel, Hamburg. 
(J. Empson and Co., Hamburg), [4d. 2 Figs.}—With a view to 
increase the heating surface, and to provide for the free expansion 
and contraction of the tubes they are helically corrugated. Boiler 
tubes so formed constitute the invention. (July 18, 1881). 


3130. Evaporating Apparatus, &c.: W.R. Lake. 
London. (/. A. Morrell, New York). (6d. 3 Figs.}—Is for treat, 
ing the juices extracted from sugar-cane, sorghum, corn-stalks, 
&c. The invention consists essentially in passing the juices 
through a coil of pipe, which is heated by a furnace; when the 
juices emerge from the end of the pipe they are received in 
— vessel, and the steam is allowed to escape. (July 18, 

81). 


3131. Manufacture of Horseshoes, &c.: W. R. 
Lake, London. (/. A. Burden, New York). [{td. 9 Figs.J— 
Has reference to improvements on former patent No. 1033 of 1876. 
The present invention comprises several details of construction of 
the machinery for making the shoes, notably a double ratchet by 
which the die wheel of the machine is operated, and an arrange- 
ment of oscillating wipers for removing the shoes from the dies. 
A series of revolving dies, &c., for thickening and shaping the 
heels also forms a feature of this patent. (July 18, 1881). 


3132. Doubling. Winding, and Twisting Fibrous 
terials: J. and J. Horrocks, Manchester. [67 

14 Figs.}—Kelates to improvements on former Patent 4278 of 1879, 
and consists principally in arranging the bobbin so that when a 
thread breaks it does not require to be lifted out of contact with 
the pe y J of the driving drum, The illustration shows two 
methods of carrying out this part of the invention. The bobbin a 
on the left is carried by a frame a', which is jointed at at to two 
arms 6 pivotted to shaft 6! intwo brackets b*. On the axis of 0? is 
an arm d, the end of which rests upon the surface of the beam ¢, 


and against theend of an arm e' from the oscillating detector 
plate e. When a thread breaks, a detector wire falls, and its end, 
coming in the way of the rotating teeth of the ratchet, pushes for- 
ward the plate ¢ and lifts arm e'; this allows the end of the arm d 
to slide underarm e', When the arm d is liberated the weights 
attached to rod a3 cause the frame to descend unti! the bobbin 
comes upon the surface f, when it is brought clear of the dram g, 
The other arrangement shown on the right sufficiently explains 
itself. (July 19, 1881). 


3141. Tooth Brushes: G. Gillies, London. (6d. 
2 Figs.}—The employment of specia! cement for fixing the bristies 
in the brush, and placing a mirror in the handle or stock, con- 
stitute the invention, The cement is formed of zinc white, shellac, 
spirits of wine, gum, varnish, andoil. (July 19, 1881), 
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43. Breechloading Magazin Arms: J. 
su e, Yardley, Worcestershire, and J. Deeley, 
Bi ham. [10d. 32 Figs.)—The store of cartridges is 
aim a tube extending the length of the stock, as shown in 
the illustration, which indicates the p siti pied by the parts 
has been fired. To open and reload a 
which first effects the lowering of the breech-block b, 
on the lever A, 
@ shoulder at 





after oo 
: — the operation of the hook part g3 actin 
throug 


and then causes the hammer to be cock: 





the back of /, acting against another shoulder on the hammer 
which is retained in its cocked position by the usual sear. When 
the breech-block } is lowered sufficiently a stud /2 operates an 
extractor and ejects the empty cartridge case. By a further 
depression of the hand lever the arm /, acting on a spring lever, 
raises r and allows the foremost cartridge to be shot forward into 
the breech chamber. When the hand lever d is fully raised into 
the position shown the gun is ready for fring. (July 19, 1881). 


3149. Manufacture of Malt Extract: H. R. Ran- 
dall, New York, U.S.A. (6d. 3 Figs.}—The inventor claims 
the process of manufacturing malt extract from raw grain, con- 
sisting of “first comminuting the grain and then eliminating the 
starch at a high temperature, next subjecting the starch to the 
action of malt at a lower temperature, and in expressing the extract 
or liquid from the refuse through the agency of a reticulated or 
toramanious apron and elastic rollers, between which said apron 
and the mass carried by it pass.” (July 19, 1881). 


3150. Evaporating and Drying Apparatus: W. 
R. Lake,London. (C. G. Till, Brooklyn, U.S.A.) (6d. 2 Figs.) 
—For congealing or reducing to a semi-liquid or jelly state liquids 
are dd through a series of circuitous pipes heated by steam 
jackets which are so arranged that different degrees of tempera- 
ture can be maintained. (July 19, 1881). 


3163. Evaporating Vacuum Apparatus: F.H. F. 
Engel, burg. (Niederberger and Co., Hamburg). (6d. 
3 Figs.) —The liquid to be reduced to a paste-like consistency is 

ssed into an inclined cylindrical vessel in which are a number 
of steam pipes. These pipes are connected to hollow discs, which, 
with the pipes, revolve and agitate the liquid in the vessel, at the 
same time imparting heat and causing evaporation. (July 20, 1881). 


3170. Apparatus for Cooling. Cleansing, and 
Purifying Air: R.R. Gibbs, Live: Ol. [6d. 2 Figs.) 
—A series of Y troughs are arranged one above the other, forming 
a Venetian blind appearance. Water is admitted to the top 
trough, whence it escapes by apertures in the side and passes to 
the next trough and so on to the bottom. The air in passing 
through the spaces between the troughs is cooled by the falling 
water before entering the room or building. (July 21, 1881). 


3176. Manufacture of Carpets: E. Crossley, 
G. Marchetti, R. Cochrane, and W. Mallinson, all 
of Halifax. Yorkshire. [(4¢.)}—Consists in “the mannufac- 
ture of Brussels, Wilton, or other Jacquard loom carpets by the 
introduction of printed worsted, jute, cotton, or other yarn for 
warps, along with dyed, grey, or plain yarns." (July 21, 1881). 
3184. Ap atus for Tanning: W. H. Cox, Ber- 
mon y. Surrey. (4¢.)—Essentially consists in an arrange- 
ment of skeleton platform upon which the hides are placed in the 
tannin pit, and which can be raised, lowered, or otherwise moved 
in the required positions for floating or draining. (July 21, 1881), 
3189. Electric Lamps, &c.: W.R. Lake, London. 
(H. 8, Maxim, Brooklyn, New York, U.S.A.) (8d. 11 Figs.j}—The 
specification describes several methods of manufacturing incan- 
descing conductors. The first consists in cutting the blank from 
fibrous material, carbonising the same, bending the carbonised 


Fig! 


























strips into the desired shape, and then electrically heating them to 
give them a' permanent set. The second is cutting the strips 
from previous!y carbonised sheets, and then bending and heating 
it. e third is carbonising and electrically heating in a car- 
as vapour narrow sheets, and cutting the filaments from 
them. B (Fig.1)is a stopper moulded with two indentations on 
each side. By means of @ drill these indentations are extended 
through the glass, and through the holes thus obtained slight! 
tapering wires D D aredrawn covered with powdered gum 
The whole is then heated and the wires drawn further into the 
holes. EE are two conductors united at the upper end to a block 





of the same or other material. Another method of inserting the 
wires D D is tomake them in the form of taper steel plugs and 
grind them into their places. A lamp with such connexions is 
shown having two or mcre bridges. lamp can be rotated to 
bring the ends of the bridges successively in contact with the line 
wires. Another method of sealing the conductors into the glass 
stopper is shown in Figs. 2 and 3, Each conductor has grooves 
or threads formed around part of it (Fig. 3), and on such portion 
& small quantity of vitreous cement or a composition of potash, 
silica, and the oxides of iron and copper is caused to adhere while 
hot, about which when hard a second layer of the material, but 
containing a SS of metal, is formed, and then over 
this a third layer nearly pure glass. The wires with their 
adhering mass of cement are then laid in a mould and a glass 
stopper is formed about them, which is ground into the pe neck 
of the lampglobe, Fig. 4 is an elevation of a lamp and bracket, 
The bars C and D are insulated from each other, and are attached 
at their ends to circalar segmental plates C'! Di, OUD (Figs. 5 
and6). These are bound together by clamping screws between 
washers of insulating material. The screw G serves to fix the 
bracket to its support; the other screw G! clamps the frame to 
the lamp holder. 5 isa circuit breaker, (July 21, 1881). 


3201. Printing Characters, and Composing 
Devices theretor: W. P. Thompson, m. (A, H. 
Rogers, Springfield, Mass., U.S.A.) (6d. 12 Figs.)— The type are 
formed with holes, and are th ed on a tube or rod in the 
required order, (July 22, 1881). 


3202." Standard Weights: W. Parnall, Bristol. 
[2d.)—Cast-iron weights are nickel-plated to prevent rust. (Pro- 
visional protection not allowed. Ju'y 22, 1881). 


3210. Apparatus for Lighting Lamps and 
Matches: W.H.Stokes, Birmingham. (6d. 12 Figs.) 
—A match is inserted in a tube in which there is a striker tube. 
By forcing the first tube forward the tip of the match comes in 
contact with some turned in points, and the friction ignites it. 
(July 22, 1881), 


3211. Obtai Zinc from its Ore, &c.: H. H. 
Lake, London. (L. Létrange, Paris). (8d. 4 Figs.)—The 
inventor claims, firstly, the transformation or conversion of zinci- 
ferous materials into soluble sulphate or sulphite by means of the 
sulphur contained in blends; and, secondly, the reduction of 
sulphates or sulphites of zinc by mean of electricity. (July, 22, 
1881). 


3216.* Manufacture of Sugar: W. E. Halse, 
London. (4d.)—Consists in employing an elevated temperature 
and a vacuum upon refined sugar so that the water in the syrup 
is economically removed. The apparatus cannot be clearly 
explained without drawings, which are not filed. (July 23, 1881), 


3220.° Looms: C. T. Bradbury, Buckton, Che- 
shire. (2d.)—Relates to the letting off motion of looms, and con- 
sists in the arrangement of two cone pulleys (one connected to the 
“ sand roller” and the other to the warp roller), and other details 
by which it is stated the giving off of a uniform quantity of warp is 
insured. (July 23, 1881). 

3222.* Apparatus for Drying Fabrics at Ten- 
sion: R. F. and W. H. Carey and W. Partington, all 
of Bulwell, Nottinghamshire. (2d.)—The upper portion 
of the endless chains which carry the fabric is enclosed within an 
expanding.flat tube into which currents of hot air are passed, 
(July 23, 1881). 


3224.* Galvanic Batteries, &c.: J. and A. J. 
Higgin, Manchester. ~~. dilute sulphuric acid, and 
carbon are the three elements. e carbon is packed in granular 
pyrolucite or manganese peroxide. From the spent solutions 
chemicals valuable in dyeing and printing can be obtained such as 
stannic acid. (July 23, 1881). 


3229.* Railway Brake Apparatus: T.H. Rams- 
den, Snilesworth, Yorkshire. (2d.)—The brake-blocks 
are operated by fluid pressure, which is stored in a_reservoir 
carried on theengine. The operation of the apparatus cannot be 
clearly understood from the description. (July 23, 1881). 

3233. Spinning Machinery, &c.: T. Coul 
Preston. (6d. 2 Figs.}—Has reference to an improved ring 
holder for double flange rings employed in ring and traveller 
frames. The invention consists in making the holder with three 
holding down jaws projecting inwardly from a flat annular sheet 
metal ring. (July 23, 1881). 

3236.* Machinery for the Teeth of 
Card Ribbon: A. C. Henderson, London. (4. ous- 
seau and Sons, Reims, France). (2d.]—Two grindstones are lifted 
with a rectilinear alternative movement which leads them from 
one edge of the card ribbon to the other, sharpening the teeth of 
the cards by giving a sloping edge to the steel wire. (July 25, 
1881). 

3239. Feed-Water Heaters: J.H. Johnson, Lon- 

(G. Strong, Penn., USA.) [6d. 6 Figs.—Is speciaily 
dapted for] tive boilers, The illustration shows the smoke- 
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box end of the boiler, and the heater Bin section. The heater 
is saddle-shaped, and is supported by brackets. D D are the 
engine exhaust pipes communicating with the heater by nozzles 
E, one of which is divided into chambers, so that one portion of 
the exhaust steam be eo x > Pa smokebox, another 

rtion passes through pipe F, anda rough 
eshebon. The feed water is pumped into the 
becomes heated by contact with the tubes and a coil J, which is 





heated with live steam, and thence ses through filterin 
material K to the outlet g. (July 24, 1881). P 


3241.” Army Trenching Tool: A. H. Storey 

Wandsworth, surrey. aj—A joombination of pick and 
ich by means o! ts Ided agains 

stock or shaft. (July 25, 18h). as 4 ” ata 


3242.* Apparatus for Printing Placards: W. 
Compe ‘stencil ~ hype. laid oly 7 x oti 
_ * 8 are u the r and an e 
inking roller passed over them. (J uy 25, les 

3244. Manufacture of Cords, &c.: W. Dean and 
A Orrah, Huddersfield, Yorkshire. (2d.)—Relates to 
fabrics with cotton backing and pile facing, Instead of dyeing the 
cotton previously to the weaving it is, by this invention, dyed 
afterwards. ‘July 25, 1881). 


3245,.* Monocycle: T. Brown, London. [(2d.)—The 
wheel is balanced by two riders, one setting on etlne:! side. 
(July 25, 1881). 

3248.* Caps and Hats: S. R. Prager, London. 
(2d.]—The sides and crown of the cap or hat are made with layers 
a ~ ee material, which can be removed at pleasure. (July 25, 

). 


3249.* Bells and Gongs:R. C. Lindop, Liver- 
Pool. [(2d.)—A serrated bar upon being pushed or drawn causes 
the hammer to strike the bell anumber of times. (July 25, 1881). 


3253.* Blueand Violet Colours: Dr. W. Majert, 
Heidelberg.Germany. (24.]—The colours are produced by 
‘“‘oxydation inalcaline, neutral or weak acid solution of a mixture 
of mono- or bibydro-oxylised substances derived from aromatic 
diamines derived from the pi » secondary, and tertiary 
aromatic amines.” (July 26, 1881), 


3257.* Treating or Finishing Gauze, Bobbin, 
Net, e, &c.: C. D. Abel, London. (@. H. Gruner, 
Dresden). [2d.j—Whilet in a stretched condition the articles are 
subjected to the action of steam ina closed retort, then to the 
action of cold water, and lastly to steam again. (July 26, 1881), 


3260.* Gasaliers, &c: C. D. Abel, . (Key- 
ling and Thomas, Berlin). [(24.}—A spring drum or barrel is used 
ju the place of the ordinary balance weights. (July 26, 1881). 

3262. Mordanting Textile Fabrics for Dyeing 
and Printing: J. Knowles, Manchester. (2d4.)—The 
inventor claims “the use and application of ferrous ammonium 
sulphate for mordanting textile fabrics.’ (July 26, 1881). 


3265.* Astronomical Apparatus: H. J. Haddan, 
London. (J. 8. and C. Dumas, Lyons, France). (2d.]—Is for an 
apparatus to demonstrate that the earth is obl: to revolve in 
twenty-four hours around its axis by the dilatation and condensa- 


tion of the air sphere by which it is enveloped. (July 26, 1881). 


3266.* Automatic Motive Power Apparatus: H. 

. Haddan, London. (J. Rahtjen and J. F. N. Steffen, Hamburg). 
(2d.]—Appears to be a perpetual motion machine, but the descrip- 
tion is obscure. (July 26, 1881). 


3270.* Gearing and Reversing Gear for Planing 
Machines: E. A. Brydges, Berlin. (J. C. Eckardt, 
Stuttgart, Germany). (2d.)—Two pinions rotating in opposite 
directions are in gear with the rack on thetatle. A clutch couples 
them alternately to the first motion shaft. (July 26, 1881). 


3273.* Apparatus for Propelling Boats, &c.: 
W.A Pope,London. [2d)]—Pleasure boats are propelled bya 
screw driven by treadles. (July 26, 1881). 

3277.* Looms: J. L. Byrom, Delph, Yorks. [2¢.)— 
Swivel picks are put by @ shuttle, which ae be a with 
its box to that part of the warp where it is to enter the web. 


(July 26, 1881). 

3281 Purifying Olls: W.A. Barlow, London. (/. 
H. Chaudet, Paris). (4d.j}—The oil is heated in a boiler wih 2 to 3 
per cent. of bisulphite of soda at 25 deg. to 35 deg. The m'xtare is 
stirred until all the sulphurous acid is eliminated, and the salt 


which as a resid isdry. (July 26, 1881). 


3285.* Paint for Coating Ships’ Bottoms, &c.: A. 
B. Rodyk, London. (N. B. Dennys, Singapore). (2d.)—Zinc 
is suspended ina solution of sulphate of copper. The resulting 
deposit is collected, dried,and ground into paint with the juice of 
the elesococcus vernicia tree. (July 27, 1881). 


3286. Deodorising and Disinfecting Agent: R. 
E. Goolden and A. Mackay, Lo: (4d.]—Relates to 
the use in various forms and combinations of gum kauri. (July 27, 
1881). 


mn povestine y A oy a Steam, ov other 
ower: F.A. e on. —The apparatus is so 
constructed that it pay head on both ends of the rivet, Which 
is only a parallel pin. (July 27, 1881). 

3289.* Bicycles: W.K. H 


ydes, Sheffield. 
The head turns upon antifriction balls. (July 27, 1881). 
3290. 


Attachment of Buttons to Boots, &oc.: L. 
A. W. Lund, London. —— staple attached to the 
button passes through the leather and a metal plate behind it and 
the ends are clenched. (July 27, 1881). 
3293.* Apparatus for I; ting Gas: A. J. Hallam, 
,and J. Walsh, er Darw' (2d. tact 
jieces are arranged near each burner, and electric sparks aresent 
tween them at the period of lighting. (January 27, 1881), 
3296. Connectors or Fastenings for Straps, 
, or Cords: E. P. Alexander, London. (4, /. 
Violette, Paris), (4d.)—A metal plate is placed at each side of the 
belt, and the two are united by screws, (July 28, 1881), 


3297. Utilising Peat Fibre for the Manufacture 
of Paper, &c.: H. Armstrong, Dar 
A. London, London. ‘i 
a hot solution of caustic soda, ed again, ani mixed with 
ordinary paper-making materials, It may be dyed or bleached 
according to the purpose for which it is required. (July 28, 1881.) 


3305.* paratus for Dis: g and Regulating 
Eicctrio Light: Sir C. T. ht, London. (2¢.)}—In. 
this lamp the action of the heavier parts is made more sensitive to 
minute differences of current by the employment of a relay 
regulator. The arc is struck by one magnet by 
another which comes into play when the relay completes a circuit. 
(July 28, 1881). 

3306.* Fastening Boots, Shoes, &c.: E. Wright’ 
Birmingham. (2¢.]—Consists of a series of lugs anda slide 
which passes underthem. (July 28,1881). 


3308. Manufacture of Bronze: H. H. Vivian, 
Swansea. [4¢.]—Antimony is added to the other materials, One 
mixture is copper, 93.81; tin, 5,95; antimony, .24=100. Another 
suitable for bearings is copper, 83; tin, 15.5; antimony, 1,5=100. 
(July 28, 1881). 

3311. Preparing Veqmctte Substances and 
Articles so as to Render them Capable of being 
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Coated with Metals: J. H. Johnson, London. (4. 
1. Mahu, Paris). [4¢.)—They are steeped in an aq extract of 
linseed, metallised by nitrate of silver and sulphuretted hydrogen, 
and then electro-plated. (July 29, 1881). 


3312. Treatment of Waste Sand from Glass 
Factories: . J. London. (?.J/. Motte, Dam- 
premy, Belgium). (2d.J—The sand is moulded into useful forms, 
such as bricks, and baked. (July 29, 1881). 

3314. Treatment of Maize to Separate the 
Germs and Obtain h Quality Meal and Flour: 
T. Muir. G ww. [4¢]—The maize is broken by rolls, and 
the semolina after being “sized” is passed between other rolls to 
break the fleshy = and flatten the germs. The germs are next 
sifted out by reels. (July 29, 1881). 


3493. Registering Apparatus for Public Con- 
veyances, &c.: J. G. Wilson, London. (/. W. fowler 
and D. F. Lewis, Brooklyn, U.S.A.) (ls. 36 Figs.)}—This invention 
relates to improvements in such apparatas, and is comprised 
under thirteen heads. It istoo elaborate to be described within 
our limits, (August 12, 1881). 


3497. Pianos: J. M. Laboissiere and C. L. Daujon, 
Paris. (64. 7 Figs.)—The frame is of iron cast in one piece. In 
the “ action” the hammer is held in its butt behind the ordinary 
position. The hopper engages directly with the tail of the key. 
The damper is mounted on a rail which is uader the action of the 
“forte” pedal. (August 12, 1881). 


Electric Lamps: B. Hunt, London, (4. £. 
Brown, Cleveland, Ohio, U.8.A.). (8d. 6 Figs.}—The distinguishing 
peculiarity of this lamp is that the electrodes have a constant feed, 
less than the speed of their consumption. When the arc sensibly 
lengthens, this feed is temporarily increased to bring the carbons 
again within the proper distance and then it falls back to its usual 
or normal rate until the limits of deviation, or of arc resistance, 
are again exceeded. Referring to the illustration, F is one of a 
pair of coils on a shunt or derived circuit, each of which has a 
movable core H, attached to one and the same balance beam G, 
which ia pivotted ata. From a yoke on this beam depend two 
rods g attached at their lower ends to a long piston or plunger 
which fits fluid tight, or thereabouts, in the tubular extension of 
the upper carbon-holder. L is a second balance pivotted at ¢ to 
the beam G. From L there depends a rod, situated between the 
two rods g g, and carrying a small planger or cylindrical valve 








that fits in an axial cylindrical cavity in the piston or plunger. and 
controls ports or openings that form a communication between 
the fluid (glycerine) above and below the said piston in the tubular 
extension M. When the lamp is burning the upper carbon is sup- 
ported by the atmospheric pressure acting on an area equal to the 
large piston. A slow leakage of fluid takes place through the 
piston, and consequently there is a steady descent of the upper 
electrode, which, however, is not equal to its consumption, When 
the arc lengthens the increased current through the coils draws 
down the coil cores, ae the arc still further and pressing 
the end of the balance beam L against the stop m. This has the 
effect of tilting the beam with respect to the beam G, and raising 
the valve, the lower part of which is tapered, so as to allow an 
increased flow of fluid through the main piston, and the more rapid 
descent of the carbon-holder. As the resistance of the arc decreases 
the cores rise and shut off or diminish the direct current of fluid. 
The specification illustrates three modifications of this lamp con- 
structed more nearly in the form that generally obtains in 
practice. Two of them have differential coils and one is a focus- 
sing lamp. (September 17, 1881). 

4013. Cigarettes, &c.: D. Nichol, London. fia] 
—Several thin cigarettes are united like the barrels of a revolver. 
(September 17, 1881). 


4532. Manufacture of Confiture Preserves: 
H. A Bonneville, London. (D. Ralu, Paris). (2d.}—The 
fruit is steeped in alcohol, skinned, pounded, and hermetically 
sealed in jars. (October 18, 1881). 


5117. Metrical Carburetters: H J. Haddan:’ 
London. (W.M Jackson, Providence, U.S.A.). (64d. 11 Figs.]— 
Relates to apparatus whereby the volume of gas or air flowing to 
the burner controls the quantity of carburetting fluid exposed toa 
passing current of gas orair. (November 23, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





STEEL FOR TYRES AND AXLES.* 
By Bensamin Baker, M. Inst. C.E. 

THE present experience with reference to the use of 
steel in tyres and axles is so great that it might not un- 
reasonably have been assumed that, by common consent, 
engineers and manufacturers would have arrived at cer- 
tain definite qualities for these purposes respectively. To 
ascertain whether this was so the author recently obtained 
half a dozen pairs of tyres and axles from as many of the 
leading makers at home and abroad, and submitted the 
same to the tests briefly detailed hereafter. No particular 
mode of manufacture was specified, nor were any condi- 
tions imposed as to price. 

The results were startling and unsatisfactory. Not only 
was there no uniformity in the quality of steel supplied by 


* Republished from the Proceedings of the Institution 
of Civil Engineers. 





the several makers, but even the two tyres of the same 
maker, asa rale, differed widely in behaviour under test- 
Thus the tensile strength of the steel in the twelve tyres 
ranged from 32.25 tons to 49.5 tons per square inch, and 
the extension from 5 per cent. to 25 per cent., whilst under 
the ‘“‘ drop-test’’ one tyre might fail at the second blow of 
a weight of 1 ton falling 10 ft., and the next only do so at 
the twelfth blow from the increased height of 30 ft., the 
respective bendings before fracture varying from no less 
than 7; in. to 28 in. in the 3 ft. tyre. 

Similarly the tensile strength of the steel in the axles 
ranged from 27.35 tons to 40.7 tons per square inch, the| 5. Muker e, though his tyre-steel was of uniform tensile 
extension from 17.6 ‘per cent. to 23 per cent., and the number | strength and elongation, did not succeed in securing uni- 
of blows sustained before fracture from 3 to 35. It will| formity of quality. Although the steel was too soft for 
be seen hereafter that a high rate of elongation affords no | good wearing purposes, and had a high rate of elongation, 
guarantee that atyre or axle will behave well under the one of the tyres failed with half the number of blows 
drop-test, and probably no efficient substitute could be| that the second and several other much harder tyres sus- 
found for the rough and ready test of endurance afforded | tained. The axle was somewhat hard, and suffered cor- 
by the bending and straightening blows of a weight of 1 ton | respondingly under the drop-test. 
falling 20 ft. or 30 ft. | 6. Maker J, like maker 4, apparently used the same steel 

Tyres.—The tests applied were : ? | for both tyres and axles, but of a much milder quality, 

1. A steady bending pressure, to ascertain the elastic | Notwithstanding its softness, the steel did not prove uni- 
resistance of the a to collapse. form and trustworthy, as the axle broke at the sixth blow 

2. Successive blows from a weight of 1 ton falling 5 ft., | with a bending of 3j in., whilst one tyre bent 27} in. before 
10 ft., 15 ft., 20 ft., 25 ft., and 30 ft., to determine the | fracture, and the other only $3 in. 
endurance of the tyre under shocks and blows. | It may be interesting to remark that samples of steel 

3. A steady pulling stress to ascertain the ultimate | from axles supplied in 1868 by maker a, and in 1862 by 
tensile strength and elongation of samples of steel cut from | maker b, were tested by Herr A. Wohler in his celebrated 
the tyres. | series of experiments on the “‘ fatigue of metals.’’* At the 

The tests were condacted in all instances either by the | dates named it may be inferred that the former maker was 
author, or by Professor Kennedy, M. Inst. C.E. |in the habit of supplying steel for axles having a tensile 

The tyres were of ordinary cross section, and weighed | strengh of from 26 tons to 29 tons per square inch with a 
on the average 427 Ib. each. The two samples of the several | rate of elongation of from 16 per cent. to 20 per cnt., and 
makers are referred to as a,, and a;, b; and 4:, &c, in the | the latter maker steel having what would now be con- 
ensuing Table. |sidered in the case of axles the dangerously high tensile 


failure quickly resulted under the drop-test. The axle was 

somewhat softer than the tyres, and had a satisfactory rate 

of elongation, but signally failed to withstand the shock of 
the falling weight. 

4. er d used a fairly hard but very untrustworthy 
uality of steel for his tyres, as evidenced by the wide dif- 
erence in the ultimate strength and e tion of the two 

So and by the snapping of both with a slight blow under 

the drop-test. His axle, on the other hand, was of mild 

steel of suitable tensile strength and elongation, and be- 

haved exceptionally well under the drop-test. 
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Norg.—the moment of resistance of the tyre being 5, the bending moment 5 W, and the average elastic tensile 
resistance of the steel 22 tons, the elastic resistance to collapse might have been wrongly calculated to be 22 tons also ; 
but, for reasons set forth in the author’s paper “‘ On the Practical Strength of Beams,’’* it would have been more 
correctly assumed at about 22 tons x 1.7=37 tons. 


Azles.—The tests applied were : | resistance of from 48 tons to 50 tons with an elongation of 
1. Successive bending and straightening blows from a | from 11 per cent. to 18 per cent. 
weight of 1 ton falling 5 ft., 10 ft., 15 ft., and 20 ft., and con- | _ conclusion the author draws from his experiments 
tinued at the latter beight until failure occurred. The axles | is, that it would be imprudent, on the part of an engineer, 
were placed on solid bearings 3 ft. apart, and were turned | to leave the quality of steel either for tyres or axles to the 
half round after each blow. | discretion of a manufacturer, or to forego the most rigid 
2. A steady pulling stress to ascertain the ultimate | system of inspection. An occasional test is of little use, 
tensile strength and elongation of samples of steel cut from | because the most inferior materials may at times acci- 
the axles. dentally produce a good result; but toinsure a good result 
The axles were nominally 4in. in diameter, but ranged and perfect uniformity in quality the best materials and the 
from that figure to nearly 44in. The makers are referred test care in manufacture are absolutely essential. The 
to under the same letters as in the previous Table. tabular results show that a sample of steel may be cut from 
a tyre or axle and be tested with perfectly satisfactory 
results as regards tensile strength and elongation, and yet 
that the tyre as a whole may fail under moderate shocks, 
either on account of the steel being inferior in some respect 
re gisonath cieaate which those tests do not detect, or from its not being 
—_ ow ft Failure | uniform in quality throughout. Similarly as regards the 
| ‘| axles. Mildness, great elongation, and an ability to with- 
| stand the ‘‘temper’’ test, do not always insure the steel 
| being able to withstand the shocks and jars of traffic. 
5 Half a dozen specimens may be cut for testing from a given 
8 axle and yet some weak spot in itescape notice. It has 
4 been frequently proved, both by chemical analysis and by 
4 
6 
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under Falling Weight. of 
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| toms per 
sq. in. 


27.79 2: 


17.6 


43 in. to5g in 
3jin. 


35 


brke. at 15ft 
4§ , todgin| physical tests, that a bad ingot, or a steel rail rolled from 
fin | it, differs widely in composition and strength from point to 
point, and the same holds good with a bad steel axle. A 


| severe blow, — my the yo . > — pene 5 
Cc ing the abo ith th ious Table the follow- | tries every part of the tyre or axle, and finds out the weak 
ing cmiulan ~ablamen o—. ne | spot, if there be one, whereas by almost any other test there 
1. Maker a adopted for his tyres a steel of high tensile would be a chance of the fault remaining undetected. 
resistance, uniform in quality, with a medium amount of| Assuming the steel to be of good materials and to be 
elongation, and capable of standing several blows from | uniform in quality, it remains to be decided what degree of 
1 ton weight falling from the full height of 30ft. For hardness is most desirable in the case of tyres and axles. 
his axles he used very mild steel, having 43 per cent. less | Experience has proved that steel, having a tensile strength 
tensile resistance and 50 per cent. more elongation than | 48 high as 50 tons per square inch, is quite trustworthy for 
the tyre steel, and of great endurance under the drop- | use in tyres in ordinary climates if the tyres will stand a 
“* ete’ cod desohass tan lth 4a tee eqecteatinn al a 
2. Maker 6 apparently preferred a medium quality of | yards and elsewhere @ specification of mi 
steel for both tyres and axles, and as a consequence his | steel having a tensile strength of from 26 tons to 32 tons 
tyres were not so hard and strong as the a tyres, and | per square inch, that quality being found best able to sus- 
resumably not so durable, whilst his axles were much | tain without injury the contingencies of working. Probabl 
Conlon and failed with comparatively few blows under the | & limit of 46 tons to 50 tons in the case of tyres, and of 2 
drop-test. tons to 30 tons in that of axles, with proper drop-tests, 
3. Maker c supplied a couple of moderately hard tyres, | Would, on the whole, be the best to specify in order to 
but the steel had a dangerously low rate of elongation, and | secure the most suitable steel for the respective purposes. 


* Vide Minutes of Proceedings Inst. C.E., vol. lxii., 
page 251. 
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* Vide Uber die festigkeitsversuche mit eisen und stabl. 
Berlin, 187v. 
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LITERATURE. 


Alimentation du Canal de la Marne au Rhin et du Canal 
de VHst. Travaux exécutés depuis 1870 pour I Ali- 
mentation Commune a ces deux Voies Navigable et pour 
l Alimentation Spéciale a la Premiére. Par ALFRED 
PIcARD, Ingénieur en Chef des Ponts et Chaussées. 
Ouvrage accompagné d’un Atlas de 25 Planches. Paris : 
J. Rothschild; London: Dulau and Co., D. Nutt, and 
Williams and Norgate. 

|Frrst Notice. | 
Tus important work, accompanied by an atlas con- 
taining twenty-five exceptionally well - executed 
plates in folio, forms an official report of very con- 
siderable interest and completeness. It comprises 
not only a full account of the works for augment- 
ing the water supply of some of the canals on the 

French eastern frontier, but also particulars of the 

preliminary researches, the details of letting the 

contracts, the specifications, alternative proposals, 
and minutiz of works down to foot-bridges of 4 ft. 
span, and lists of tools supplied to the workshops. 

The works described are scattered, but taken asa 
whole are extensive, costing nearly 200,000/., and 
apart from the researches, superseded designs, and 
the minutz of detail, they are also interesting. 

The supply of the Rhine-Marne and Meuse Canals 
being deficient before 1870, and then further reduced 
from four reservoirs of supply and a large catch- 
ment area falling within German territory, it became 
necessary to provide against such defects that 
seriously interfered with navigation. The deficit 
was thus based on the required draughts of 6.8 ft. 
and 5.25 ft., and the following daily maximum in 
twenty-four hours was arrived at: 





cub. ft. 

Marne-Rbine Canal, St. Joire to Void 1,413,000 
oe Void to Toul 353,000 

Meuse Canal, Trouvssy to Sourcy 530,000 
Total see ove 2,296,000 


Some of the water furnished during part of the 
year in excess to one canal being capable of utilisa- 
tion in another, as the seasons of drought did not 
correspond throughout the region, the total annual 
deficit amounted to 282,533,000 cubic feet. The 
supply wanted was therefore about 30 cubic feet 
per second, as the day and night requirements varied 
slightly. 

Various designs for making additional reservoirs, 
so as to obtain the whole of this supply by gravita- 
tion, were set aside in consequence of the permea- 
bility of the oolitic strata through which the 
channels of supply would have passed, Finally the 
Administration adopted the following conclusions : 

1. To construct three needle weirs in the Moselle, 
near Toul, and raise by hydraulic motors of 850 
horse power, a supply of 24 to 32 cubic feet 
per second from the river to a height of 13] ft. 
into the Pagny-Meuse branch of the Marne-Rhine 
Canal. 

2. To construct a reservoir in the upper catch- 
ment of the Meuse and raise some of the Meuse 
water by steam power at some convenient spot near 
Pagny into the Pagny branch. This supply was 
not only intended for the branch from Foug to 
Toul, and the Meuse Canal, but also to afforda 
surplus, which may be raised by 250 horse steam 
power at Vacon for the St. Joire and Vacon branch. 

3. To construct a reservoir at Paroy. 

Of these works, with their adjuncts, channels, 
&e., the first and third are completed with the 
exception of Villey le Sec pumping station; the 

yumping station at Vacon is finished, but the upper 
Sienna reservoir is not yet commenced, 

The sites chosen for the three needle weirs on the 
Moselle were at Villey le Sec, Pierre la Treiche, and 
at Valcourt, about three miles apart; the latter 
being the lowest was close to Toul; the conditions 
of available fall and volume were as follows : 





these pumping works, leaving the arrangement and 
design generally open to the choice of the contractors. 
There were eighteen arrangements proposed by 
eleven firms, and the contract was assigned to the 
design, method, and appliances considered most 
preferable, namely, those of MM. Callon and Ferrat, 
who proposed that each pumping station should 
have two low-velocity Fontaine turbines with the 
modifications of Girard and Callon, each working 
three double-acting horizontal Girard pumps with 
plunger pistons by direct action; these designs were 
accepted and carried out. The whole of this pump- 
ing machinery is admirably illustrated in the work 
under notice. A workshop was also constructed at 
Valcourt, and power supplied by a separate Fontaine 
turbine. The details of the buildings and arrange- 
ments of the three pumping stations and their 
adjuncts are too voluminous for description. 

The conduit connecting the pumping stations and 
the Rhine-Marne Canal was constructed so as to 
carry eventually the whole supply pumped, although 
the construction of the Villey le Sec pumping station 
was deferred. The conduit was partly in open 
channel in masonry, and partly in syphon, where 
ravines were crossed ; the channel section ordinarily 
was 3.281] ft. wide, having 2.789 ft. depth of water, 
with a fall of 0.0002; whence the hydraulic radius 
was 1.562 ft., and wet section 9.150 square feet, and 
its discharge according to the D’Arcy Bazin formula 
used by the French, 20.84 cubic feet per second. 
This would, by the Kutter formula, as modified and 
used by the English and Americans, be corre- 
spondingly 19.65 cubic feet per second, the difference 
being unimportant in this case. All the details of 
this small conduit, its sill-traps, road-culverts, &c., 
are in M, Picard’s report laid down in extenso with 
extreme minuteness. 

Out of the total length, 11,706 ft., of this channel 
from Pierre la Treiche to Valcourt 4399 ft. was in 
syphon of 3.28 ft. diameter, as the two ravines of 
Bouvades and Garete Con had to be crossed. The 
expense of constructing this channel was 11,236/., 
of which 7128/. was for the syphons and their 
accessories, 

The channel from Valcourt to Foug was 31,400 ft. 
long. the supply to be carried by it was that raised 
at Villey le Sec and Pierre la Treiche, 20.83 cubic 
feet per second, with 12.01 cubic feet per second 
raised at Valcourt, in all 32.84 cubic feet per second ; 
the maximum admissible velocity was 0.98 ft. per 
second. Its ordinary wet section in open channel 
consisted of 3.281 ft. in bed width, depth of water 
3.937 ft., side slopes 3 ft. to 2 ft., thus making the 
sectional area 31.33 square feet and the hydraulic 
radius 1.936 ft.; this with a hydraulic slope of 
0.00015 acccording to the Bazin formula gave a 
velocity of 1.043 ft. per second, and a discharge of 
32.74 cubic per second, A portion near Choloy, 
721.8 ft. long, was in tunnel; this was of circular 
section with a diameter of 6.562 ft., its wet section 
was 25.29 square feet, and its hydraulic radius 
1.946 ft.; this with a hydraulic slope of 0.00010 
gave a velocity 1.726 ft. per second, and a discharge 
43.79 cubic feet per second ; it was made of masonry 
1.004 ft. thick with a coating of cement plaster. 

These data are in both cases calculated according 
to the Bazin formule, and we have already shown 
that with open channels in masonry the values differ 
comparatively slightly from those obtained by the 
formula of Kutter as used by the English and 
Americans, In the case of the tunnel section, which 
is coated with cement, the data, however, would be 
much altered in value, the velocity would be about 
2.07 ft. per second and the discharge 68.5 cubic feet 
per second ; the discharge being half as much again, 
the difference being due to the less retardation from 
smoothness of cement. Even in simple masonry 
the velocity would be 1.56 ft. per second, and the 
discharge 51.7 cubic feet per second, according to the 


Lift. | Duty of Pumps. 











Site of Weir. Fall. Motive Volume. Power. 
ft. “minimum: | maximum | minimum | maximum ft. | minimum | maximum 
| eubic feet. | cubic feet. | P. H.P. cubic feet. |cubie feet. 
Villey le Sec eco 8.20 229.6 | 287.0 |} 214.3 266.6 129.8 7.063 9.005 
Pierre la Treiche ... 8.20 229.6 287.0 214.3 266.6 131.9 7.063 8.829 
Valcourt . 13.12 114.8 211.9 170.8 316.0 133.4 5.651 10.419 
Totals a 599.4 819.2 | 19.777 | 28253 
Approximate totals ‘ais kes “i fist | 600 


The possible variation in fall was about 1 ft., that of 
lift being about the same. 


850 


more correct formula of Herr Kutter’s derivation. 


| It may be noticed that a recent and extensive 
Tenders were invited for the construction of | series of experiments has lately demonstrated that 





the latter is the only hydraulic formula for flow of 
water that has any claim to general applicability 
and correctness, 

Reverting to the details of the channel from 
Valcourt to Foug, there are several foot-bridges and 
accommodation bridges in its course, also some 
regulating sluices and outlets, as well as scouring 
galleries and silt traps, and two aqueducts over the 
valleys of Passey and l’Ane to allow of the 
passage of their streams under the channel. The 
details of all these works are entered into with 
great minuteness. The total cost of the channel 
from Valcourt to Foug was 15,672/., of which 
2408/. was expended on the tunnel. The supply 
from the station at Valcourt, about 12.5 cubic feet 
per second, is delivered into a small branch or con- 
duit of the main channel ; the length of this branch 
is 1804 ft., and its section 3.28 ft. in bed width, 
depth of water 2.624 ft., with side slopes of 3 to 2, 
the banks, and probably also the bed, being in 
earth. 

The data of this branch are a wet section of 
19.03 square feet, a hydraulic radius of 1.486 ft., a 
hydraulic slope of 0.00015, a velocity of 0.827 ft. per 
second, and a discharge of 15.65 cubic feet per 
second, Its cost was 472/, The total expenditure 
on the works from Pierre la Treiche to Valcourt 
was as follows: 





Pierre la Treiche : £ £ 
Buildings and accessories 4,404 
Engines and mechanism ery 9,428 
Conduit of supply 820 

Valcourt : 

Buildings and accessories 7,272 
Engines and mechanism ase i736 bas,o6 
Conduct of supply ane ves 3,608 

Pierre to Valcourt ; 

Open channel , 4,108 
Syphons ... in ose 7,128 

Valcourt to Foug : 26,908 
Open channel 13,264 
Tunnel 2,408 

Total 51,952 


The estimated cost for Villey le Sec is: 
Villey le Sec: 





Buildings and accessories 4,000)7) 
Engines and mechanism 4,200 | 
Conduit of supply 600 | 
Villey to Pierre : a 
Channel in concrete, two cast- : 
iron syphons ... oss .» 10,400) 
Thus making the probable total 71,152 


Of the remaining works at Vacon and Paroy 
dealt with in the book before us we must speak in a 
second notice. 


SAFETY ARRANGEMENTS FOR THE 
PROTECTION OF WORKMEN. 

In a long article, published in the January 
number of the Journal of the Society of German 
Engineers,* Mr. A. Piitsch describes at length a 
number of arrangements recommended by different 
members of the Society for the Protection of Work- 
men, and it appears that in Germany, where an 
Employers’ Liability Act has been in force for a 
number of years, considerable attention is being 
bestowed on this subject, so much so, that Mr. Piitsch 
calls it ‘*a new and important branch of machine 
construction.” Among the numerous arrange- 
ments illustrated and described there are several 
of more or less novel construction, or presenting 
some feature of interest, and these we take leave to 
reproduce. Mr, Piitsch, who has been entrusted 
by the society to collect and arrange the material 
supplied by numerous members, is very thorough 
in his work, and starting from steam generators 
where fusible plugs and several other modes of 
rapidly and automatically extinguishing the fire in 
case of necessity, are described, the author makes 
some very good general suggestions, such as, for 
instance, to arrange doors in boiler houses, and 
indeed all factories, to open outwards. ‘There is 
also included in the article a list of instructions to 
boiler attendants, similar to those published by our 
boiler insurance and inspection companies, 

Passing then to engines, the danger of oiling and 
cleaning while in motion leads to the description of: 
automatic lubricators, and it is here where we first 
select a plan for reproduction, Fig. 1 shows a neat 
device for lubricating the crosshead pin from a 
stationary lubricator C fixed on the guide of the 
engine. A drop of oil occasionally falls into the little 
grooved bar d, runs down and finally hangs asa 
drop in the little hole at the end of this bar, till itis 











* Zeitschrift des Vereins Deutscher Ingenieure. 
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caught by a projecting piece of the oil cup on the 
crosshead a, when the latter is at the cylinder end of 
the stroke. 

The arrangement for lubricating the crank- 
pin, shown in Figs. 2, 3 and 4, is one frequently met 

















with in marine practice, but it is very neatly worked 
out in detail. ‘The oil cup ¢ has a division inside, 
rising above the oil level, and open at the bottom ; 
over this hangs a (J-shaped copper tube 3, rect- 
angular in cross section, containing a flat wick c, 
which extends so far down, that the globular brass 
dish a catches it at each stroke and wipes off the oil 
which has collected during the stroke by capillarity ; 
here the oil reservoir ¢ is placed vertically above the 
shaft ; it might be better, however, to place it some- 
where at 45 deg. to same, since then the wiping 
action would be slower. Fig. 4 shows an enlarged 
cross section of the copper tube /, with a screw 
arrangement for regulating the amount of oil passing 
through the wick by capillarity. While the engine 
is standing the tube dD is taken out of its place to 
prevent waste of oil. 

The turning gear for flywheels of engines, shown 
in Fig. 5, has the advantage that it can readily be 








Flv wees 








applied to any existing flywheel not provided with 
teeth for the usual turning gear. It consists, as will 
be seen, of two friction rollers pressed against the 
sides of the flywheel rim, their shafts + b being 
pivotted at e e, where they can turn in a horizontal 
plane. Two worms, right and left handed, fixed to 


will be carried round. On turning the crank handle | 


in the opposite direction, the friction rollers are 
drawn out of contact, 


A somewhat novel mode of shaft coupling is 
shown in Fig. 12. A sleeve of usual dimensions ig 
ushed over the two shaft ends to be coupled, but in 


A stop valve, with sudden action, for momentarily | place of the ordinary key and feather, eccentric 
shutting off steam to stop an engine in case of | circular wedges are used as shown in b and ¢, each 


accident, is shown in Fig. 6. The valve spindle | 
has in place of the usual thread two discs a and 8, | 
forming on their inclined sides one thread of a 
pitch equal to the lift of the valve. It will be 
seen that a small movement beyond that giving 
the full opening will enable the valve to be 
suddenly closed. This valve is not intended for 
regular use, but as an additional safeguard in case 
of necessity. An arrangement for the same pur-| 


Fig 7 


Fig.6 
Qn 


as 6! 
A 











pose is shown in Fig. 7, which represents the steam 
inlet valve of an engine fitted with equilibrium | 
valves, worked by a lug d on the eccentric rod a; 
this lug 5 is pivotted, and by means of a cord d can 
be lifted up, so as to throw the gear for lifting the 
valve out, thus preventing steam from entering the 
cylinder and stopping the engine. The author 
points out, that cords may be led to various parts 
of a shop or factory, like the wires of a bell, and 
the engine may in case of accident be stopped from 
a number of points. 

The subject of throwing off and laying on belts is 
treated by Mr. Piitsch at length and a number of belt 
guards described. The instrument shown in Fig. 11 
is a handy little tool for laying on belts overhead ; it 
consists of a rod a of any convenient length furnished 


set up by a set screw d; as the torsion on the shaft 
increases, these wedges are drawn tighter into place, 
and no keyways or grooves are necessary. A 
neat way of fixing pulleys, wheels, &c., on shafts, is 
shown in Figs. 14 and 15; it is one which has 
been used to a considerable extent in this country, 
but which is not so well known as it deserves to be. 
The boss of the wheel is longer than usual, a cast- 
iron bush a is carefully bored to the size of the 
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with an eye at the upper end, in which is pivotted shaft and turned slightly conical at the outside, 
the disc 5, and in the latter, loose to turn the pin ¢.| fitting exactly into the conical bore of the boss, 
The rolling motion of the pin materially facilitates The bush is then split into three parts and driven 


the laying on of belts, Figs. 9 and 10 show a plan 


home tight. All the devices above described have 
been in practical use. 





shaft d, turn the wormwheels ¢ c until the friction 
rollers a a firmly grip the flywheel, when the latter 


Very considerable space is devoted to a variety of 
guards for wheels, combing cylinders of textile 
machinery, circular saws, &c., safety arrangements 
for clutch couplings, and a variety of other safety 
guards, but since they are mostly forms suggested 
by special circumstances, and to a considerable 
extent well known, we need not here refer to 
them further. The subject, so ably treated by Mr. 
Piitsch, is, however, an important one, and should 
receive more attention on the part of all employers 
of labour than is generally bestowed upon it. It is 
a well-known fact that workmen will, whenever 
they have a chance, throw out of use any safety 
guard which at all interferes with their working, 
and cages round the headstocks of lathes, crane 
wheels, &c., which occasionally or frequently have 
to be changed, are likely to meet with but indif- 
ferent reception. It is far better, where practicable, 
to construct the framing of machinery with a view 

| of forming a natural safeguard, 


| 

DYNAMITE AND ITS MANUFACTURE. 

First ARTICLE, 
of laying on large belts which have frequently to| Tue chief recommendation of dynamite as dis- 
be taken off their pulleys, and recommends itself | tinguished from nitro-glycerine, is its adaptability 
for such positions as two engines driving on one | to explosive work, regulated and controlled to a 





shaft. A sheet-iron strip of the width of the belt | purpose. The forbidding feature of nitro-glycerine 
is fixed against the side of the pulley leading from | applied without the safety-conferring vehicle or 
the shaft to the periphery of the pulley, where it | absorbent which converts it into dynamite, is its 
joins another strip, following the circumference of | dangerous liability to explode mischievously, and 
the pulley about half round, and gradually dying | with a very slight occasion. In the history of the 
away in width between the points d and e; ais the | compound there are many calamitous examples of 
driving pulley, the belt running in the direction of | its power to scatter destruction. One of the most 
the arrow; as soon as the belt is pushed over the | startling accidents on record occurred at Newcastle- 
sheet-iron attachment and shaft a set in rotation, | on-Tyne. The town-clerk, the sheriff, and other 
the belt will, if held over by the striking gear, run | officials undertook to destroy a seizure of nitro- 
on to the wheel, | glycerine, and proceeded with the cans in a cart to 
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the town moor. The notions entertained of the 
explosive must have been very crude, for a police- 
man was employed to break open the cans with a 
pick, and he and most of the party who were 
spectators of this ignorant folly paid the penalty of 
stupendous want of caution with their lives. 

Nobel's invention of using a cellular organic 
earth in which to lock away in chambers minute 
quantities of nitro-glycerine, and so prevent spon- 
taneity of combustion in the mass, unless effected 
by special means, under known and controllable 
conditions, was a great step towards making one of 
the strongest rending agencies known, an obedient 
servitor of the requirements of mankind, We no 
longer hear of a flask of nitro-glycerine dropping 
by the way or blowing up from a chance collision, 
over the mountain road, and the detonation heard 
with terror for miles around. Nitro-glycerine 
continues to be made, but rarely reaches the miner 
or engineer except in a form which almost precludes 
disaster if the most ordinary prudence is exercised. 
Dreaded as it is, and ghastly as is its reputation 
because of the parade made by Irish-American 
malcontents of what they will do with it, dyna- 
mite is a much safer explosive than gunpowder, 
and were it possible to employ it in ordnance, which 
apparently is not the case, military men would 
readily give it preference. 

The manufacture of dynamite is no longer 
subject to the patent laws and injunctions in 
Chancery against infringements of the patent. 
About a year ago the Judicial Committee of the 
Privy Council adjudicated on the claim of the 
patentee for ‘a renewal of the monopoly, but 
the statistics of the manufacture were sufficient 
to show that there had been great reimbursing 
profits, and the application was refused. But 
although as far as patent rights are concerned there 
is freedom of manufacture, the regulations of the 
Explosives Act are irksome, and have to be com- 
plied with to the letter, or a withdrawal of the 


(For Description, see Page 217.) 
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license may wholly suspend enterprise. Rival 
companies have been formed since the expiration 
of the patent, and we may soon expect to obtain 
dynamite at a considerable reduction of price, but 
|meanwhile the only factory in operation in the 
United Kingdom is that of the British Dynamite 
Company, at Ardeer, on the coast of Ayrshire. The 
most desirable requirements of safety and con- 
venience are here amply fulfilled, the region pre- 
senting nothing to the eye but an undiversified 
succession of arid dunes and shifting drifts of sand, 
supporting here and there a sparse growth of 
‘‘bent” in tufts, amid which troops of rabbits have 
their burrows. For the purpose of cultivation the 
land is worth little, and indeed a great stretch of 
the waste, now producing high rentals from the 
factory and collieries, was bought by the present 
owner in fee for 80/. The advantages of site are, 
firstly, freedom for manufacturing with a minimum 
of danger within the factory, and no valuable pro- 
perty in the neighbourhood ; secondly, direct link- 
ing with the railway system of the country by sid- 
ing accommodation from the Glasgow and South 
Western Railway ; thirdly, good facilities for load- 
ing sea-going vessels direct from the magazines; 
fourthly, ports in the vicinity where vessels may lie 
until wanted. It is said that at the Government 
Gunpowder Factory, at Waltham Abbey, no man 
has lost his life from an explosion for forty years. 
It is almost equally creditable to the British 
Dynamite Company that no workman has lost his 
life through casualty during the ten years the works 
have been in existence. 

In what respect the combustion of dynamite 
differs from gunpowder or a shovelful of slowly- 


dynamite, apart from its beneficial rending pro- 
its manufacture is only hazily comprehended by the 


many, we propose taking the reader with us over 
the factory at Ardeer. ‘* You have been very lucky !” 





burning coke will be explained in due sequence, As| 


perties, has of late obtained a vicious notoriety, and | 
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said the writer to the manager, as he thought of 
many thousands of tons of dynamite produced and 
shipped to all parts of the world without an acci- 
dent to life or limb. ‘‘ Very lucky!” he replied, 
‘* we have been very careful.” The sagacious force 
of this rejoinder will be understood from the fact 
that in other countries the factories disappear occa- 
sionally, A thorough system of checks against 
misadventure, and the strictest observance of strict 
rules, can alone give security against an explosion 
of a frightful and almost unrealisable violence, and 
‘it may be added that no possible Government 
inspection or scale of penalties will ever prove 
a safeguard against negligent management, In 
a factory of this description the manager must 
| possess an intelligent appreciation of every opera- 
| tion in progress throughout the factory. He mast 
have the tact and the nerve to insure discipline 
| and faithful performance of duty, and he must be a 
| good judge of character to select his operatives for 
| fitting occupation. There are other qualities of the 
professional aspect equally necessary in a manager, 
although not easy to combine. The manager of a 
dynamite factory must be a sound chemist in prac- 
tice and theory, able to supervise and direct the 
labours of his subordinates. It is quite as neces- 
sary he should be a good mechanician and engineer, 
no small amount of his time being devoted to the 
perfecting of the method of manufacture by im- 
provements in mechanical plant, with a view to 
greater safety and economy. 

The whole of the ground in the possession of 
Nobel’s Explosives Company is fenced around very 
substantially, even along the broad beach between 
Saltcoats and Irving, and at all conspicuous points 
warning notices are placarded on boards that tres- 
passers will be proceeded against under the special 
powers of the Explosives Act. The terrors of the 
law appear to be thoroughly understood in the 
neighbourhood, and the policemen employed by 
| the company, who patrol the grounds day and 
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night, have seldom an offender to place in jeopardy 


of his liberty, and have consequently more leisure | 


to devote to the rabbits beleaguered in the snares— 
rabbits by their burrowings being more destructive 


to the protective embankments between magazines | 
and cartridge huts, than worms, and consequently a | 
To enter the} 

to be shown | 


pest in the eyes of the manayer. 

factory at all one must have business ; 
over it one must have influence as well as credentials. 
On the right, as the visitor passes the gates, is the 
office, and the people who go to the factory daily, 
being workpeople, they are conned as they arrive 
and depart by the timekeeper, and duly minuted in 
the wages book. To the left a policeman of the 
Ayrshire constabulary stands on guard. When the 
workpeople leave for the day or at the dinner hour, 
the policemen is within his rights if he stops any one 
and subjects him to the indignity of a personal 
search. Also to the left are several rooms for the 
women and men who require to wear a special 
dress in the various departments. The ‘ acid” 
men—no reflection upon their temper—have thick 
leather gloves and shoe “ floats ;” the ** danger’ men 
have uniforms of red flannel and Kilmarnock cowls ; 


the young women who fill the cartridges wear long | 
the tramway | 


blue flannel overalls from neck to toe ; 
men don aprons and jackets, Those who are in no 
apprehension of spoiling their clothes are indepen- 
dent of uniform, unless it be a badge, as in the case 
of the magazine keeper, who has an excellent 
qualification for his post from having served his 
country with credit in the navy. 

The first step in the manufacture of dynamite is 
the preparation of the ingredients. The next step 
is the mixing of the ingredients. Thirdly the safe 
conveyance, by runnelling or guttering, of the pro- 
duct from the nitro-glycerine mixing houses to the 
places where the kieselguhr is weighed in boxes 
and meted out its due quantum of nitro-glycerine 
for absorption. A further mixing takes place to 
make the lodgment of the explosive more thorough, 
and then the dynamite—for now it is dynamite —is 
conveyed to hut after hut and there made into 
cartridge 8. 
for percentage of nitro-glycerine absorbed, testing 
for strength, and other stages follow each other in 
regular order until at the close of the day all the 
nitro-glycerine produced has been chambered in 
safety within the kieselguhr, and the dynamite is 
stored within the magazine on shelves, each house 
protected by a lightning conductor, although light- 
ning is phenomenal on this part of the coast. 


‘The * acid” men are at their work in a long shed | 


day and night. A throttling atmosphere catches 
the breath as a new-comer stands in the middle of the 
rows of fat retorts, each with a furnace hot in glow 
and rows of earthenware pipes above and below, 
connecting with each othertrom endtoend. ‘The 
throttling sensation seems to have no effect on the 
larynx or lungs of the begrimed workmen, who halt 
in front of the retorts, and, turning the cocks, allow 
the fuming acid to flow along the gutter to a receiver 
sunk in the earth. Tney wear thick gloves and 
from habituation to thir vocation suffer nothing— 
are indeed reputed to grow in corpulency. At this 
end of the retorts you may see the chrome-coloured 
fluid in long tubes visibly giving off fumes, anc 
warning you from closer contact thereby. Sulphuric 
acid is also a requisite in the making of nitro-gly- 
cerine, but it is not produced at the Ardeer factory. 


Neither are the caps of fulminate of mercury with | 
Much of the sulphuric | 
acid comes from another factory of the company at | 


which dynamite is exploded. 


Westquarter, Stirlingshire, and here also the com- 
pany mauufacture fuses and detonators and all the 
materials from which they are made except the 


strips of copper. ‘The cost of conveyance of the sul- | 


phuric acid so great a distance has been much 
reduced by a discovery of the manager that iron if 


moderately thick will re-ist the action of sulphuric | 


acid for a long period. Hence instead of using the 
ordinary carboys, a very few of which fill a railway 
truck and are liable to be broken in addition, the 
company use great tanks of iron, long and flattened, 
and by the saving in railway rates alone, have 
recouped themselves for the outlay of construc- 
tion, The nitric acid and the sulphuric acid being 
in juxtaposition at the end of the acid factory, the 
supply for each day’s production of dynamite is by 
meaus of syphons mixed in definite proportions. 
always alittle in excess of the required quantity of 
nitro-glycerine. Other chemical reactious would 
prevail for a portion of the mixture if the bare 
quantities of nitric acid, sulphuric acid, and gly- 
cerine afterwards present in nitro-glycerine (C, H; 


Processes of weighing and sampling | 


| Ns O,) were measured out accurately at the outset. 
Hence the reason fora slight excess. 

About four in the morning come the ‘“ danger” 
men, rousing the watchman from his doze by the 
fire. In a few minutes they have clad themselves 
in red suits, stained with acids and kieselgubr flour, 
and are tramping up hill to the mixing houses, 
These are up hill for various reasons. If they blew 
up, they would do less damage where they are, in 
the immediate effort to lift fifteen pounds to the 
square inch. Such is the extraordinary suddenness 
and violence of an explosion with nitro-glycerine, 
that it tends to raze rather than uplift. If the 
| atmosphere had time to get out of the way, as water 
|has before a salmon darting up stream, the force 
| would be upward, but where the resistance is less 
| beneath, the explosion, as has been remarked by a 
distinguished chemist, makes an anvil of the atmo- 
sphere. The main reason for selecting an elevation 
for the mixing houses is, however, the safety of the 
manufacture in transferring the nitro-glycerine from 
the mixing houses to the kieselguhr kneading houses 
by gravitation. From one to the other all flows 
smoothly along leaden-covered gutters into leaden 
receivers, and from these the muddy yellowish fluid 
is run off into the troughs of kieselguhr dust, milled 
by grinding from the hard lumps in which this 
orgauic earth arrives. Nothing is more essential in 
the manufacture of dynamite than the careful selec- 
tion of kieselguhr, a not altogether happy term for 
the absorbent, signifying a loose silicious earth. 
‘There was a dispute as to the nature of this earth, 
and whether it was of vegetable origin. It varies 
in character, but the fact is indisputable that in 
Aberdeenshire and other parts of the country, 
kieselguhr of the best quality is now obtainable in 
districts where it is still a living vegetable growth. 
There are in addition other absorbents, although 
they cannot be charged to the same extent with 
nitro-glycerine. Returning, however, to the ‘ hili” 
or danger men from this digression, we may follow 
| them through their duties. ‘The nitric and sulphuric 
acids are mixed in the required proportions at the 
foot of the hill, and run into leaden receivers 
mounted on a small wagon. The wagon, with its 
successive loads, is drawn up an inclined plane by 
means of an endless wire rope, worked by engine 
power below, and the acids are at the top allowed 
to flow into the mixing houses, by opening the 
bottom taps of the receivers. In these mixing 
houses the real danger of the operations of a 
dynamite factory commences but does not wholly 








end. A chemist is always present while mixing is 
in progress, exercising a supervision which would 
| result to his detriment if it were careless. ‘Three 
workmen are also present regulating the mechanical 
contrivances, devised with great ingenuity for this 
process, and the sole duty of one of these men is 
to stand over the glass window of the mixing 
cylinder’s cover and keep his eye steadfast on a 
thermometer which indicates the temperature within 
the cylinder. Provided the temperature is main- 
tained between ascertained points of safety, there 
is no more danger to be apprehended than from 
churning milk, Within the cylinder, the conversion 
of the materials into a dangerous compound is 
taking place. Heat is rapidly developed, and to 
maintain it in check, cool water is in constant cir- 
culation through a spiral of thick lead fitted within, 
and in a moment of emergency the whole contents 
could be deluged with water into perfect harmless- 
ness. Looking through the little circular window 
in the head of the cylinder, a violent ebullition is 
perceived, due to agitation by air at high pressure, 
and meanwhile the glycerine is allowed to run into 
the cylinder from the top, passing through a small 
copper pipe, equipped so that the supply may be 
turned off or on in a moment. When the mixing 
has proceeded for the usual length of time, the 
crude nitro-glycerine is conveyed by piping to the 
separating houses below. Here, in presence of a 
| chemist, the product is skimmed and freed from 
somewhat The success of this operation depends 





somewhat on the state of the weather, and the 
results are not therefore always uniform, so that it 
is an every-day question put by the manager to his 
assistant chemists, ‘‘ Are the separations good ?” 
From this stage, the nitro-glycerine passes to the 
| third, which takes place about fifty yards down 
| hill. The compound is ready for conversion into 
| dynamite, and as it is poured by gravitation into 
| the tanks, it is by taps run out into boxes of dry 


| kieselguhr meal, and mixed by hand. The weight 


| of the kieselguhr in each box is accurately known, 


and consequently the right proportion of nitro- 








glycerine is easily ascertained on the balance 
machine, Nothing is left to conjecture or rule of 
thumb. This, however, is only a preliminary mixing. 
The saturation is not thorough, and so the crude 
dynamite is conveyed to a house at some distance, 
where the sienna-tinted earth is turned over by 
hand repeatedly in the boxes, and then declared 
ready for distribution to the cartridge fillers. 


PRIVATE BILLS FOR SESSION 1882.* 

THe next move onward involves less complicated 
matters than those previously dealt with. We open 
this emporium with electric lighting, the egg of 
modern science in course of incubation, for which 
six English Bills have been deposited. Everybody 
(not excluding gas shareholders) remembers the 
début of Uinfant terrible as an illuminant ; his pranks 
on the Stock Exchange are now comparatively 
lulled, but his present insidious career is none the 
less damaging to the foe he is attacking—as witness 
the character and scope of the applications before 
us, 

The ** Anglo-American Brush Electric Light Cor- 
poration, Limited,” apply for a Bill under that title 
authorising them to break up streets, roads, railways, 
canals, and every other actual or conceivable channel 
available for their purposes, and to lay , set up, &c., 
pipes, tubes, wires, posts, and apparatus for enabling 
the corporation to light streets, thoroughfares, docks, 
public places, public and private buildings, mines, 
ships, and other places, houses, and things, by means 
of electricity or electric currents, or other similar 
agency for lighting purpuses, and also as a motive 





| or heating power, or for any other purpose whatever 


to which it is or may become applicable. Then follow 
the usual powers as to taking of lands, agreements 
with corporations and other public bodies, and the 
notice concludes by providing for the dissolution of 
the limited corporation, if necessary, and incorpo- 
rating a company by the Act in its stead. 

The notice for the Bill of the ‘ British Electric 
Light Company, Limited,” is almost a verbatim 
copy of the last, which is not much to be wondered 
at when we state that it has been prepared by the 
same agents, who are quite capable of appreciating 
the best model applicable to their purposes. 

Two more of these Bills are called ** Edison's 
Electric Lighting” and * Electric Light and Power 
Generator Company,” both of which resemble in 
detail those already referred to, ‘The fifth, ** Elec- 
tric Lighting, Synchronising, and Pneumatic Bill,” 
has some peculiar lineaments of its own and seems 
to bea sort of first-cousin to a synchronising Bill of 
last year, the fate of which we have either forgotten 
or never kuew. The range of the Bill is not general, 
like that of its brethren, but for some reason or 
other not disclosed in the notice is limited to the 
counties of Middlesex and Surrey, where the pro- 
moters are, inter alia, ‘to actuate and syuchronise 
clock mechanism whether public or private in the 
whole or any part of the said counties by means of 
pneumatic motive power” and ‘to synchronise or 
correct errors of time by electricity or by other means.” 
We have preferred quoting the notice literally to avoid 
misrepresenting the description. Why the opera- 
tions, if good for anything at ail, are to be bottled 
up in Middlesex and Surrey, is difficult to conceive, 
because it seems to us that the promoters of the 
other Bills could do all this if they thought it worth 
their while, under, the comprehensive provision 
which enables them to use electricity for any other 
purpose to which it may be applicable beyond those 
enumerated and without being chained to any par- 
ticular locality. 

‘The remaining electric lighting Bill is in the 
hands of Siemens Brothers and Co., Limited. ‘The 
description of it runs in the ordinary groove and 
requires no further comment. 

Gas and water Bills are up to the usual level so 
far as number is concerned, but present no par- 
ticular feature which we need lengthen this article 
by pointing out ; the names of the places concerned 
are as follows: where “ P. O.” is marked, the appli- 
vations are for provisional orders, viz, Ascot 
District Gas and Water; Bristol Water; Brecon 
Gas, P.O. ; Bromsgrove Gas; Calore Water W orks 
Company, P.O.; Cromer Water, P.O.; Denbigh 
Water, P.O; Driffield and District Water; Ex- 
mouth Gas; East Warwickshire Water Works; 
Fulwood and Whittingham Water; Horncastle 
Water; High Wycombe Gas, P.O.; Isle of Wight 
Water; Kettering Gas; Kenilworth Water; Lin- 





* See pages 579, 592, 619, and 648, vol. xxxii., and 
pages 15, 78, and 124 ante. 
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coln Gas; Liverpool United Gaslight Company ; 
London and South-Western Spring Water; Maid- 
stone Water; Milford Haven Light and Water 
Supply ; Northampton Water Works; Norwich 
Gas ; Newmarket Water Works ; New Quay Water ; 
Oxford Gas; Portsea Gas; Rothwell Gas; Ross 
District Water; Kugby Gas; Redditch Gas, P.O.; 
St. Helen’s Corporation Water; South Essex Water 
Works Company; Salisbury Gas, P.O.; South 
Metropolitan Gas; Stroud Water; Sheffield Gas, 
P.O.; Stratford-upon-Avon and District Water; 
‘Tredegar Water and Gas; Tottenham and Edmon- 
ton Gas; Todmorden Water Works; Upper Sedg- 
ley Gas, P.O.; Ventnor Gas and Water; Windsor 
and Eton Water Works, and Westgate and Birch- 
ington Gas. A . 

The thirty notices relating to local authorities are 
of the uniform size and contain the usual matter. 
The bulky aldermanic proportions of these Bills 
suggest the idea either that the applicants are in 
dread of acting ultra v'r2s, or that modern innova. 
tions and exigencies have so far exceeded the limits 
of old-fashioned legislation that the powers under 
which municipal authorities Act are wholly inade- 
quate to meet their requirements. Liverpool, 
Manchester, Hull, Newcastle-upon-Tyne (two Bills), 
Bristol, Derby, and Nottingham are among the 
suitors of next session, and the following are also 
included in the list, viz. : 

Accrington, Alnwick, Birkenhead, Blackburn, 
Bolton, Crompton, Chadderton, Falmouth, Halifax, 
Huddersfield, Hartlepool, Leamington, Macclesfield, 
Northampton, Oswaldtwistle, Padibam and Hapton, 
Rotherham, Swansea, Tynemouth, West Ham, 
Wolverhampton, and Wallasey. 

We have previously dealt with Bills which having 
more or less similarity of purpose were capable of 
being grouped together, we now emerge upon an 
open space containing those that defy classification 
aud present the same uniformity of appearance 
observable among villa residences in most of our 
suburban roads, where every fresh owner disdains 
to copy his neighbour, and covers his land with 
some prodigy of his own conception. To cut a long 
story short, we have reached the Miscellaneous 
Bills, and the feeling we experience is something 
akin to that of the post-horse when he enters bis 
last mile, or the school-boy on the eve of his holi- 
days. We begin of course with the Government 
hybrids. ‘‘ The Crown Lands” Bill is to enable the 
Commissioners of Her Majesty’s Woods, &c., to 
grant leases of portions of the lands forming part 
of any of the royal forests for the purpose of mak- 
ing roads and approaches, to secure uniformity 
with respect to the cesser and refixing of new rents 
of quarries in the Forest of Dean and granting leases 
of additional land adjoining and making other regu- 
lations affecting such quarries. To afford greater 
facilities for the enfranchisement of copyhold lands 
belonging to the Crown which are subject to sub- 
sisting mortgages, and finally to do something which 
affects a church, the officiating clergyman, and the 
School Board of Rbyl in the county of Flint. 

The object of the Bill called “ Artillery Ranges 
Act, 1862,” is to extend the provisions of that Act to 
certain land and foreshore situate between high and 
low water mark and part of the Maplin Sands and 
Foulness Sands; the Bill is further to provide that 
after the acquisition of such lands by the Secretary 
of State for War all rights of anchorage and ground- 
ing upon them shall cease and determine. 

The next Government Bill is headed ‘ Public 
Offices Site,” and differs from the others in this that 
besides a head it has a tail also, in which the mystic 
words “by order” are inserted; the body of the 
Bill, however, is to enable the Commissioners of 
Her Majesty’s Works and Public Buildings to acquire 
certain bade as a site for the erection of new build- 
ings for the public service (meaning probably 
offices) ; the description of the proposal then walks 
round the compass and points out the boundaries 
which are: on the east, Whitehall and Charing 
Cross, south by the Horse Guards and the parade 
ground, west the Admiralty Gardens and Carlton 
House-terrace, and north and north-east Spring 
Gardens. Some houses at Charing Cross and 
Spring Gardens will be required for the purposes of 
the site. 

The “ River Thames” application is also inserted 
in the London Gazette ‘* by order,” and must there- 
fore we presume be somehow or other a Government 
affair, though the notice is not so explicit as the 
last upon this point ; the object of the Bill seems to 
be as much in the way of upsetting existing legisla- 
tion as of establishing new, and affects, first, the 





provisions now in force relating to the River 
Thames with respect to the compulsory employ- 
ment of pilots, watermen, and lightermen, and sub- 
stitutes others; secondly, the powers given to the 
Board of Trade under the Merchant Shipping Acts, 
1854 to 1876, so far as they are applicable to the 
River Thames; thirdly, similar provisions of the 
Acts relating to the ‘Trinity House; fourthly, a 
batch of Acts relating to pilots; fifthly, Acts 
relating to the Watermen’s Company ; and, sixthly, 
those affecting the Conservators of the River Thames, 
The Bill is further to give metropolitan police 
magistrates and county justices jurisdiction over 
offences committed upon the river, in lieu of the 
present system of dealing with them, to transfer 
the powers possessed by the bodies named in the 
before-mentioned Acts to other bodies, and finally 
to relegate the powers of the Act to Her Majesty’s 
Government, the Consevators of the River Thames, 
the Corporation of the Trinity House, and the 
Watermen’s Company, or either of them, and lest 
even the immense force thus provided may not 
prove equal to the occasion, there is also squeezed 
in ‘such other body or persons as may be authorised 
to carry out the powers and provisions of the 
intended Act,” apparently in the Micawber-like 
hope that something better will turn up before the 
Act passes, A similar measure has, if we mistake 
not, been advertised on more than one occasion 
before, but for some reason or other the tendency 
of this class of legislation seems more in the 
direction of the waste-paper basket than the statute 
book. 

The third Bill by order is called ‘‘ Thames Navi- 
gation ;” the main purposes to be effected are five 
in number. No, 1 being the placement of works 
and conveniences to prevent accidents, and for the 
preservation of lives and property upon the river, 
also to prevent the emission of smoke from manu- 
factories, mills,and other works. No. 2 isto license, 
register, regulate, and control steam and other 
vessels, with their small fry of boat relations, as to 
how many passengers, and what amount of goods they 
shall carry, and to regulate the conduct of passengers, 
which latter we should say if anything was difficult to 
Government would be rather a tough job on Bank 
holidays and like occasions when ‘‘ ’Arry” isrampant. 
No. 3 is to control the speed and compel the use 
of steam-tugs in certain cases; No. 4 empowers 
and requires the Metropolitan and the City police 
to assist and co-operate in enforcing the bye-laws of 
the Conservators of the Thames; and No. 5 is to 
give metropolitan police magistrates and county 
justices jurisdiction over offences committed upon 
the said river, nothwithstanding anything con- 
tained in the Watermen’s and Lightermen’s Act, 
1859. ‘This notice bears a strong family resem- 
blance to its predecessor the ‘‘ Thames River,” but 
upon the principle instituted by the two legiz- 
lative chambers of ignoring each other’s existence 
may emanate from another Governiental depart- 
ment, 

We now shift the scene from imperial to local 
Government matters, paying our respects in the first 
instance to the mayor and commonality and citizens 
of the City of London, the standard of civic royalty 
throughout the world, whose pride, pomp, and cir- 
cumstance, as some suppose, is on its last legs 
towards the gulf of oblivion; but in spite of immi- 
nent lowerings we have still faith in the couplet 
about the cup and the lip. 

The Bill promoted by the Corporation under the 
name of ‘ Metroplitan Markets (Fish, &c.)” is to 
authorise the conversion of the fruit, vegetable, 
and flower market authorised by the London 
Central Markets Act, 1875, into an inland fish 
market, and to enable the Corporation to exercise 
for those purposes and other the purposes of the 
Bill all the powers, rights, and privileges contained 
in that Act. Among the other powers referred to 
is one providing for the closing from time to time of 
any roads crossing the market except for market 
traffic, and otherwise for regulating the traffic of or 
in the market or the approaches thereto, and another 
compelling all railway and canal companies to 
afford facilities and book through and forward all 
traffic to or from the market or the neighbourhood 
thereof (which latter phrase seems open to very 
wide construction); provision is also made for con- 
tinuing Farringdon Market as a fruit, vegetable, 
and flower market if thought fit. The merits of 
the Bill have been and doubtless again will be so 
fully discussed by the daily press and other journals 
in a public aspect as to require no further comment 





here. 


The Corporation also tender a Bill for enlarging 
and improving the City of London Court, and to 
acquire for that purpose the premises known as the 
Land Tax Rooms and the public-house adjoining 
called the Guildhall Stores, and part of the roadway 
between those buildings, freed from all public or 
private rights over the same. 

The Metropolitan Board of Works is naturally, 
from its constituency, a body prone to chafe under 
the thrall of inaction, so after two sessions of com- 
parative quiet it seems to feel imperatively bound 
to show that it is still alive and kicking, and comes 
into the fray with two Bills; the first is called 
Various Powers and is to include a widening of 
Tooley-street, Southwark, commencing at the junc- 
tion of that street with Bermondsey-street and 
terminating at its junction with Dean-street; next 
the purchase by compulsion of Peckham Rye, 
Peckham Rye Common, Goose Green, Nunhead 
Green, and some land adjoining, in order to secure 
the preservation thereof as open spaces for public 
use; then to authorise an exchange of land with 
Emanuel College, Cambridge, and the acquisition 
of other lands at Streatham, and to make the 
property so acquired part of Tooting Beck Common 
for purposes of bye-laws and all other purposes. 
Further to make bye-laws to regulate the trattic 
over bridges and embankments vested in the Board, 
and limit the weights of loads to be brought 
thereon; to stop up such bridges and embankments 
during alteration and repair, to regulate the moor- 
ing of vessels thereto, to provide for the lowering 
of masts and funnels, and generally to regulate 
vessels (which seems an odd way of expressing 
whatever is wanted to be done as far as the boats 
are concerned) resorting to or tratlic brought to 
any landing-place connected with any such bridge; 
and lastly the Bill is to extend the period within 
which the Board are bound to dispose of surplus 
lands acquired under the Charing Cross and 
Victoria Embankment Approach Act, 1873, and 
confer further powers for the sale, lease, and 
disposal of such jands. 

‘Lhe second Bill promoted by the Metropolitan 
Board is styled ‘‘ Metropolis Management, Build- 
ing, and Floods Prevention Acts (Amendmeut),” 
aud is to confer on the Board further powers as to 
streets and buildings in the metropolis, which first 
relate to licenses for buildings of a temporary 
character, then the increase of the dimensions which 
the Board may authorise in the construction of 
buildings without being divided by party walls, and 
jointly with any vestry or district Board to enforce 
orders for the removal of buildings erected without 
consent beyond the general line of buildings; next 
to enforte conditions where building beyond the 
regular line is permitted that avy land or space in 
front shall be dedicated to or left open for public 
use ; further to control or prohibit the alteration of 
dwelling-houses or buildings into public buildings, 
to pull down or alter dilapidated buildings or those 
declared by the order of a magistrate to be a 
nuisance; to license and control the use or construc- 
tion of wooden and other structures of a movable 
or temporary character; to prohibit during such 
period as the Bill may define the locking and 
fastening of means of exit at theatres, music halis, 
and places of public resort or entertainment; to 
alter existing restrictions as to the distance at which 
hot-water pipes in buildings shail be placed from 
combustible materials (which to the uninitiated 
seems something in the same line as setting the 
Thames on fire); to require an open space to be 
left between houses built back to back ; to prevent 
and remove projections from shop fronts; the 
remainder of the provisions relate to the amend- 
ment of existing legislation affecting the Board. 








HOE’S CONTINUOUS PRINTING PRESS. 

We give on page 215 of our present issue an engraving 
of a new form of web printing press lately introduced by 
Messrs. R. Hoe and Co., of New York and London, We 
reproduce this illustration from our contemporary, the 
American Machinist, in which journal the machine is 
described as follows : 

‘‘The engraving shows the latest and most improved 
form of Hoe’s rapid newspaper printing press, usibg a 
single continuous sheet of paper. This machine was built 
for The Crilic, Washington, D. C., and is the second one 
ever built embodying the same principles of construction. 
It is what is termed a ‘type revolving, endless sheet 
printing press.’ The general construction and appearance 
very much resembles the usual form of a revolving cylinder 
press. Instead, however, of printing from acest me 
stereotyped form, the impressions are taken directly from 





the type, which is held in ‘turtles,’ or curved forms 
attached to the surface of the cylinder. In using the 
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ordinary style of revolving cylinder press, the type is set up 
in the composing room and locked in forms upon a flat stone 
or surface plate. A mould is then made and a cast metal 
form produced to fit the curved surtace of the cylinder. 
The process of stercotyping usually occupies twenty 
minutes or more, which, at times, is quite a disadvantage 
in publishing an afternuon daily paper. The arrangement 
of the press here shown dispenses with the delay, trouble, 
and expense of stereotyping, in the following manner: The 
turtles or curved forms (for which there are places for two 
upon opposite sides of the cylinder) are sent to the compos- 
ing room. ‘They are called turtles from their resemblance 
toa turtle’s back. The rules between the columns are 
always left in the turtles. The type is set up, corrected, 
then placed in the form and locked by wedges and strips 
operated by set screws. 

** The turtles are then lowered through a chute to the 
press-room, where they are quickly hoisted to their places 
upon the cylinder of the press. An iron clamp is placed 
through a screw eye in the middle of the turtle with one 
end resting upon the frame of the cylinder, then by tighten- 
ing a set screw upon the other end the form is expeditiously 
and securely held upon the cylinder. The two turtles 
placed upon opposite sides of the cylinder are used for 
printing opposite sides of the paper. The roll of paper 
(previously dampened) is placed at the end of the machine, 
as shown ; thence it passes between the impression roll and 
the revolving cylinder, where the first impression is given 
which prints one side. It then passes down and around 
two solid bars and a roller, placed exactly at right angles 
to each other near the bottom of the press directly under 
the cylinder. This is a very ingenious device, and turns 
the continuous sheet over so that as it passes up the other 
side of the cylinder a second impression is given, which 
prints the remaining side of the paper. It will be seen that 
the adjustments must be very neatly made, in order that 
the second impression may come exactly opposite the first. 

** After the second impression is made the printing is 
completed, and in passing between the cutting rolls, 
located at the extreme top of the machine, each paper at 
every revolution of the cutting rolls, is cut from the web 
The sheets then enter a series of tapes which conduct them 
to the collecting cylinders. One of the rolls carries this 
first sheet around with it, and at the next revolution a 
second sheet is received upon the first one. 

* This pair of sheets, which we will suppose to be the two 
having their outside pages uppermost, are, by means of a 
device called a switch, directed off from the collecting 
cylinders to a set of tapes which conduct them to a sheet- 
flier and thence upon a table. The next two sheets, which 
have their inside pages uppermost, are now collected upon 
the other roll of the collecting cylinders and directed to a 
second sheet-flier, and thence are delivered with their out- 
side pages uppermost upona second table. Thus the news- 
papers after being printed are piled with their outside pages 
uppermost upon two tables, placed at each side of the 
sheet-flier, as shown in the engraving. 

“To prevent the web sheet from slipping it is assisted by 
propellers or belts, and is held to the type roller by rubber- 
taced wheels. The turtles upon the cylinder occupy only 
about half its circumference, which allows the space 
between the forms to be used as an ink-distributing 
surface, The ink is received from a receptable and dis- 
tributed by rollers in the usual way. Two sets of inking 
rolls are used, one for each form. 

‘**The impression rolls are placed in proper positions at 
the sides of the type cylinder and are faced with felt. This 
press will run from 12,000 to 15,000 papers an hour.” 








VicTorian Rartwayrs.—A new Victorian Railway Bill 
provides for the construction of 515 miles of country lines, 
21 miles of suburban lines, and 250 miles of tramways. 


Lonpon SANITARY PRorecTION AssocIATION.—The 
first annual general meeting of this Association, which may 
be considered a protegé of the Society of Arts, as it was 
started in their room, and has established itself directly 
opposite them in John-street, Adelphi, was held on 
Saturday, February 25th, in the large room of that society, 
which the council lent forthe purpose. Professor Huxley, 
the President of the Association, took the chair, and read 
the annual report, which stated that at the end of 1881, the 
Association had 192 members, 22 of whom were medical 
men who had joined in respect of their own houses, thus 
showing that the medical profession were alive to the 
advantage to themselves and their families of having the 
sanitary state of their houses attendedto. The need for 
this attention was shown by the fact disclosed by Mr. 
Burton’s reports that six per cent. of the houses inspected 
during the year were absolutely pestiferous, and it was by 
a marvellous chance that they had not been hot-beds of 
disease. Ina much larger proportion of cases of inspection, 
more than two-thirds of the whole, there were it appears 
general defects in the drainage arrangements, which were 
very dangerous to children or delicate adults. He moved 
the adoption of the report and balance sheet. Mr. Timothy 
Holmes, the hon. treasurer, in presenting the balance sheet, 
which showed a balance in hand of 741. at the end of 1881, 
said that in the first two months of 1882 forty-two new 
members had joined and only two of the old members had 
left the Association, so at the moment of speaking the 
Association numbered 232 members, and had a balance of 
1001. in the bank. The meeting was addressed by Professor 
Fieeming Jenkin, Sir William Tyrone Power, Mr. E. C. 
Robins, the Hon. and Rey. Mr. Fremantle, Dr. T. Lauder 
Brunton, and Dr. Pearson, of Kensington. We are 
requested to state that the report of this meeting will be 
priated in extenso as soon as possible, and that a copy will 
be sent gratis and post free to any person applying for same 
to the secretary, London Sanitary Protection Association, 
7, John-street, Adelphi, W.C. 





THE ST. GOTHARD RAILWAY ; 


THE ST. GOTHARD RAILWAY. 

Ocr contemporary, La Nature, published recently an 
article of considerable interest upon the St. Gothard Rail- 
way, of which the great tunnel is the most imposing 
work, and which by its magnitude has thrown into the 
shade other parts of the undertaking of less extent but 
even of more interest. We propose to refer to these in 
the present notice, making use of the facts of our 
contemporary, to whom we are also indebted for the 
accompanying illustrations. Between Lake Zug and the 
Italian frontier, across the valleys of the Reuss and 
Tessin, the railway, 200 kilometres in length, passes 
through 50 tunnels of a total length of 20 kilometres, | 
some of them over 2000 yards in length. Seven of 
these tunnels have the peculiarity of being spiral in 
order to avoid the too steep gradients that would have 
been necessary if the sides of the hills had been graded. 
After leaving Lake Zug the Gothard line passes towards 
Schwyz, traversing the gigantic landslip that engulphed 
Goldau at the beginning of the century, then running 
beside Lake Lowerz, it traverses the town of Schwyz, and 
touches thelake of the Four Cantons at Briinnen. From 
Briinnen to Fluelen, at the south end of the lake, a distance 
of 7.5 miles, nearly half the distance is in tunnel, there being 





nine on this section, of which the most important are those 


BRIDGE OVER THE TESSIN. 
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of Oelberg, Stutzeck, and Axenberg ; the first of these is 
6400 ft. long. The line then follows the valley of the Reuss 
as far as the north entrance of the great tunnel, but it is at 
Erstfeld, the locomotive depét of the mountain sectior, 
6 kilometres from Altorf, that the special works begin 
that give so much originality to this railway. Between 
Erstfeld and Geschenen there are sixteen tunnels, 4} miles 
in total length, on a distance of about 18 miles. Amongst 
these are found some of the spiral tunnels before 
mentioned, and which were rendered necessary by the 
conformation of the country. In the vicinty of Wasen 
(see the plan on opposite page) the line is raised 446 ft. 
by means of three spiral tunnels—those of Pfaffen- 
sprung 4800 ft. long, of Wattingen 3575 ft., and of 
Leggistein 3590 ft. long. The radius of the spirals in 
these tunnels is 1312 ft., and the gradients vary from 23 
to26 per 1000. After passing through the Naxberg tunnel 
and reaching Geschenen, the railway runs through the 
great tunnel over nine miles long, to Airolo, and then 
descends the southern slope to Biasca, the locomotive dep5t 
for the mountain section on the south side, and then to 
Lugano or Lake Majeur. On this section also heavy works 
abound; the deep gorges of the Tessin are crossed, and 
the spiral tunnels again occur. Between Dazio and 
Faido are the two tunnels of Freggio and Prato shown on 
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REVERSING GEAR FOR LOCOMOTIVES. 


CONSTRUCTED AT THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 
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the plan, and beyond, between Lavorgo and Giornico, are | on the railway is nearly 7500 ft. long, and is situated 
two others, those of Piano-Tondoand Travi, better known | between the Stalvedro Tunnel and the Sorda Bridge on 
as the Biaschina tunnels. Each of these four great| the southern side; this involved about 300,000 yards of 
works are over 1500 yards long and have minimum| excavation. The engraving we publish on opposite page 























curves of 984 ft. On the south side there are altogether | represents the bridge over the Tessin, close to the spiral 
twenty-six tunnels, having a total length of five miles or | tunnel of Freggio. 
one-sixth the extent of thissection. To the fifty tunnels | 


of the Gothard Railway have to be added a large number y 
4 bridges with spans ranging from 80 ft. to 250 ft. gg ee ee Pay (vide 
<P 3 2 " 

eeak tae = on pre ee side bros ae of | page 85 ante) a description of a new type of locomotive lately 
p a between Schwyz and Briinnen, 180 ft. span; | introduced for express service on the Cen Railway of 
the bridge over the Kerstelenbach with two openings of | New Jersey, we being indebted to our contemporary the 
184 ft.; one over the Reuss near Inschi, 252 ft.;! American Machinist for the particulars of this engine. 
two over the Mayenreuss, 213 ft. and 180 ft. ; the Rohr- | We are now enabled to reproduce from the same journal 
bach Bridge, 180 ft?; and the Geeschenen- Reuss Bridge, | detail views of the steam reversing gear with which this 
the last before reaching the great tunnel, 213 ft. span. engine is fitted. To quote from our contemporary the gear 
On the south side there are the Tessin Bridge, 164 ft. | ‘‘ consists of two cylinders, one for steam and the other for 
— ; the Dazio Bridge, 147 ft.; the Polmengo Bridge, | th Min citnched to's slegis - = —— —_ 
213 ft.; ti i " | = oh . r 

3 two on the Giornico, one 164 ft. and the other | connected with the lifting shaft J by means of the jaw M 
and pitman L. The links are suspended from the arms I. 
The reader will observe that on engine No. 169, in order to 
é . raise the cylinder to the proper level upon the side of the 
The chief cutting | boiler, a lever has been interposed between the upper end 











147 ft., and the bridge over the Breano, 164 ft. long. | 
On the whole line there are 45 principal bridges, nine 
viaducts, and seven galleries, covered in for protection 
against avalanches and inundation. 














| of lifting shaft and pitman L which reverses the motion 
| This will be easily unders by an inspection of the 
| engraving of the locomotive already published. 

**In the engraving, Fig. 1 represents a plan and Fig. 2 
an elevation of this steam reverse. The dotted lines plainly 
show the internal arrangement. 

‘*The oil cylinder has a port running from end to end 
with a plug stop-cock in the middle. ‘The oil cylinder is 
kept full of oil at all times, being filled through a cup 
placed upon the port, so that it is impossible for the 
piston to move except when the plug cock is opened. This 
arrangement is shown in Fig. 4. In filling the cylinder, a 
small vent plug in the highest part of the port is removed, 
to allow the air to escape and the cylinder to fill full of 
oil. The steam slide valve and plug cock are operated 
simultaneously by being connected with the lever G which 
works upon the pin F. 

“A quadrant P Q is placed in the cab and is bolted to 
the boiler by the foot O C. The small reverse lever is 
operated the same as the usual reverse lever and in the 
same directions, being connected with the lever G by the 
| rod N U. 
| _ “* An indicator R is also located upon the same pin as 
| 





the reverse lever inside the quadrant for indicating the 
position of the links and point of cut-off at alltimes. This 
is done by means of a connexion through the rod K T, with 
| the lifting shaft, and the graduations upon the quadrant 
| show the point of cut-off. 

| _ **To reverse the engine throw the reverse lever in the 
| direction desired until it strikes one of the stops S, which 
| will place the steam valveand plug cock in the positionshown 
| in Figs. 5 and 3, and when the piston has moved its full 
stroke place the lever in the notch at mid gear. In adjust- 
ing the cut-off, the reverse lever is moved in the same 
manner, and when the point of the indicator shows the 
desired cut-off, place the lever at mid gear. 

‘‘The slide valve upon the steam cylinder is placed low 
so as to drain all water of condensation from the cylinder. 
Some of the advantages of this reverse are that any desired 
point of cut-off may be used, which change would require 
the shifting of the lever from one notch to another in the 
ordinary reverse lever. This is often very troublesome 
| where there are an insufficient number of notches in the 
| quadrant, and necessitates a partial closing of the throttle. 

**The plug cock locks the oil so as to hold the links in 
any desired position for any length of time. By the ar- 
rangement of the reverse upon engine No. 169, the reverse 
gear is handled with the two motions so that engineers are 
not likely to become confused when in danger of collision 
or of obstructions. Locomotives having unbalanced slide. 
valves are handled with the greatest ease by means of this 
steam reverse. It is the invention of Mr. William P. Henszey, 
of the Baldwin Locomotive Works, Philadelphia, Penn.”’ 


Tar East River Briper.—The great steel arms of the 
East River Bridge, reaching out from the towers on either 
side, have at last met in the centre of the stream, and the 
New Yorkers and Brooklynites now begin to hope that the 
structure may be completed at an early date. But, though 
some progress is made every day, the finances are in a 
deplorable condition. 
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COMPOUND ENGINE TRIAL. 

Trial of the Engines and Boiler at E. Heyworth’s, 
J.P., Audley Hall Weaving Shed, Blackburn, conduc- 
ted on Behalf of the Engine, Boiler, and Employers’ 
Liability Insurance Company, Limited. 

By Micuaget Loneripes, M.A., M. Inst. C.E., 
Chief Engineer. 
(Continued from page 176.) 

Action of the Cylinder Walils.—Having now ascer- 
tained the weight of vapour, steam,and water, delivered 
to the cylinders each stroke, let us endeavour to trace 
the passage of the mixture through the engines, and 
the various transformations it undergoes. It has been 
held by many, and is still held by some, that the indi- 
cator diagram provides a measure of economy; that 
condensation in the cylinder, if it does take place, may 
be neglected in estimating the consumption, and the 
terminal pressure taken as an index of the quantity of 
water used, and, therefore, ce‘eris paribus of the eoal 
required. Unfortunately the facts are otherwise. Low ter- 
minal pressures are not always economical, and there is a 
limit beyond which expansion produces loss instead of 
gain. The cause is condensation owing to the action of 
the cylinder metal on the steam. The cylinders are not 
impervious to heat, but, on the contrary, absorb and give 
out heat with great rapidity. The metallic surfaces, cooled 
by the previous exhaust stroke, abstract heat and condense 
the entering steam until they have attained its temperature. 
Then as the steam expands, the metal gives out the heat 
absorbed and re-evaporates the water formed. Thus if the 
expansion take place in a single cylinder, the indicator 
diagram shows no loss of steam but frequently again. In 
the case of a compound engine the action is somewhat 
different, for during the admission to the larger cylinder 
there is a second condensation, after which expansion is 
seldom continued far enough to cause any considerable 
re-evaporation. The diagrams therefore in general show 
a loss of steam. To illustrate this action, and iu proof of 
these assertions, the annexed I'ables IIl. and IV., have 
been formed, the first showing the quantities of water 
present in the cylinders. 

In forming Table 1V. the pressures and the volumes 
occupied by the steam have been measured from the indi 
cator diagrams, with the necessary corrections for the 
clearance spaces, and from them the weights of steam have 
been deduced. Assuming the pistons and valves to have 
been tight, and the pressures to have been correctly 
measured, the differences must be water, formed (with the 
exception of a small proportion brought to the engine in 
the steam) by condensation. ‘The larger piston and the 
valves were tight, the smaller piston very nearly so. The 
pressures at the end of the admission and expansion in the 
smaller cylinder are easily measured, but the terminal 
pressures in the larger cylinder are much more difficult to 
obtain correctly owing to the exbanst ports opening before 
the determination of the stroke. In the present instance 
an estimate has been made by measuring the pressnres 
before the opening of the exhaust and reducing them in the 
proportion of the volumes. 

Whether Table IV. be strictly accurate or not, how- 
ever, it is sufficiently so to show; Ist, that a consider- 
able proportion of the steam entering the smaller cylinder 
is condensed during the admission; 2nd, that when the 
small piston has completed its stroke a part of the water 
formed has been again evaporated ; 3rd, that when the 
steam is discharged into the larger cylinder, condensation 
again takes place, followed probably by re evaporation as 
the stroke proceeds, the net result being a coasiderable 
quantity of water at the end. Now it is well known that 
steam cannot be condensed unless heat is taken from it, 
nor can water be evaporated unless heat is given to it. 
The figures in the Table therefore prove that in one part 
of the stroke beat is taken from the steam, and that in 
another heat is given to the water formed. A part of the 
heat abstracted is indeed transformed into external work 
and drives the looms, but this is only a proportion— what 
proportion will be seen in line three of Table XII., which 
gives the quantity of work done each stroke in foot-pounds, 
and the beat required to perform the same. 

Take, for instance, the first figures in line three, viz., 
26,489 foot-pounds, the total work done in one stroke by 
the engines, including that done in expelling the steam 
from the larger cylinder to the condenser; divide this by 
772, and we find the heat abstracted from the steam was 
only 163.83 units, while the heat given up by condensation 
of 0.3362 lb., or rather of 0.3269 lb. (since 0.0093 lb. water 
was formed by condensation due to radiation from the 
steam pipe), was 0.3269 x 989 = 323 units. Where is the 
difference? It has not gone into the condenser, the exhaust 
port not being yet opened, though ultimately it will go 
there. The only other place it can go into is the metal of 
the cylinders and pistons. This explains how it is that 
during the expansion in the smaller cylinder heat is given 
to the steam, for if heat can go into the metal when it is 
cooler than the steam, it can also come out when it is hotter. 
It not only can, but must, for it isa well-known law, that 
when two bodies having different temperatures are in 
contact, the temperatures tend to equality. Let us, then, 
calculate the quantities of heat absorbed and given out 
by the metal, taking first of all the period of admission to 
the smaller cylinder. 

In Table IV. the word “‘ internal heat,’’ for which we 
shall use the symbol U, occurs, and needs some explanation 
It is the heat contained in steam which has done work 
without receiving heat from an external source; for iu 
doing the work, a certain quantity of heat which can only 
come out of the steam itself must disappear by being con- 
verted into work. To measure this quantity of heat, sup- 
pose a cylinder placed upright, with the bottom cover on ; 
put into it 1 lb. of water at temperature 0 deg. ; place the 
piston, which we may assume to be without weight and one 
square foot in area, on the water. The water now occupies 





a 
TABLE 1i1.° 


October 25| October 26 October 27 October 28 October 31) Nov. 1 Nov. 2 


. None, | L. Pp 5 H.P | None All 
Duration of admission in decim al parts of stroke. # 0294 | O272 235 0279 | 0.29% 0.285 
Total ratio of expansion eee) 8.27 | 8.78 7 9.82 8.48 8.29 8.49 
Weight of steam left in eyline ler from previous - — —— anne aa 
stroke m Ib. 0.1165 0.1280 5 0.1325 ous Od 0.1497 “ 
Weight of steam supplied from boiler’ an lb. 0.9220 0.9364 0.9338 O8594 0.8672 U.9184 0.9196 


de ackets in use 


Total steam supplied to end of a imission 1.0385 1.0644 1.0676 0.9919 0.9790 325 1.0693 
Water supplied from boiler... 0.0093 0.0094 0.0094 0.0086 0.0087 0.0092 0.00933 
Total weight of steam and water present in small - ——- 


cylinder .., os _ “an ails ae Ib 1.0478 1.0738 


1.0770 1.9005 0.9877 Low7 


Steam present at end of admission , Ib ots 0.3607 OST 07712 0.5688 0.9005 
Water 7” “ aaa pm Ib 0.1359 O213L 0.2059 0.2293 0.1189 0.1412 
am * * eee cco pp. Cf 13 20 iy 23 lz 

formed during compression and admis 
sion one at wie om eee “ Ib 0.1266 
Water formed during compression and admis 
sion ° — p. ct 12 1% 18 : 

Steam present at ‘end of stroke oni eas Ib 0.9343 0.9163 0.9206 goss 0.9250 
Water a ~ an poe en Ib O.1135 0.1575 0.1564 53 7a 0.1167 
. “ ” ” ose oe pict 11 15 15 5 : il 
Weight of steam aud water one iu a 4 —— ot 
cylinder ... ove ib 1.0008 LOS 1.0093 O937l 
Dry steam at end of stroke in large | cylinder Ib U.6646 0.7738 0.7313 07943 


0.2780 


0.2057 0.1965 2: 0.1102 


Water atend of strokein large cyliniler .., lb. 0.3562 0.2416 -~- ~~ 
p. ct 33 23 27 ‘ Bt 


ws *9 " - ” 
* See note 6 in Appendix, 


Tase IV*. 


| Oct. 25. | ot, 26. ot. 27. *t. 28. Oct. 31, Nov.1, | Nov. 2. 


1052.5 111475 1116.03 
2. 2.09 5G 
124.06 126.64 155 00 
7.98 8.30 10.40 


Heat supplied from boiler. thermal units... 

in water. thermal units 
Internal heat of steam compressed, thermal units.. 
Work of compression, thermal units.. 


Total heat supplied to small cylinder, thermal unit 1259 6o 1288.71 1187.43 1252.68 1284.49 


Work done during admission, thermal urits fo 5 52.60 54.68 56.26 5415 
Internal heat of mixture at end of admission 


thermal anits pan " 1079.30 1045.54 1055.27 949.12 1023.63 1066.79 1055.02 


a —_ add : wn = ee «| 1136.18 1098.14 1108.68 5.56 407 8.31 1123.05 1109.17 
Difference, being heat received by metal, thermal! ‘ te 
units inn use jon ons a a 123.47 190.57 6 207. 9.13 129.63 175.32 


* See note 6 in Appendix, 


TaBLeE V.* 


Oct. § Oct.26. | Oct. 27. | Oct, 28, | Oct.31. | Nov. 1. 


Internal heat of mixture at beginning one mae . Pe 

. thermal units 1079.50 1045.54 1055.27 949.12 1023.63 1066.79 
Internal heat of mixture at end of expansion, U, je : 

thermal units pore eee “ 1063.48 1068.42 32 8: 1031.51 1063.02 


—7.88 


Change of internal heat, U,—U,, thermal units .., i. —17.94 

Heat stored in metal during admission, therma’ 
units on coe 

Heat received from jacket, thermal units eo 

sotal heat available for work of expansion, ther- 
mal units ose , ese ooo soe 

Work of the expansion caleulated from the disa- ——- 
grams, therma! units . : i 


190 57 6 2 912 | 12963 
4 o.10 


118.14 
76.94 


* See note 6 ia Appendix, 


TaBLe VI.* 


Oct. 28, Oct, 31 Nov. 1, Nov. 2 
Internal heat of mixture at begiuning of expansion 
thermal units 

onto at of mixture at end of expansion, U; 
thermal unit owe ‘ae _— ee 

Internal heat of steam, compressed in small cy | 
linder (',,, thermal units . a eos 29.3 159.91 147.35 147.36 | 124.06 126.64 

Internal hest of steam, compressed ‘in large cy- 
linder, C,. thermai units - “a 

Heat equivalent of work of ¢ ompression in large 
cylinder A, thermal units . 

Change of internal heat U, 
mal unitst 

Heat stored in smaller cylinder during admission,| 
thermal units... ose 

Heat received from jac kets, thermal units sens 22.00 20.70 60,60 

Total heat available for work of expansion, ee A a ee — —- 
mal units 363.49 801.53 835,05 276.14 | 350.77 | 354.46 253.20 

Work of expansi n, cal lculated from the diagrams, | | | 
the: mal units 120.66 127.33 124.52 132.16 | 122.06 O& | 117.74 132.74 


1045.54 1055.27 949.12 1023.43 1066.79 1055.02 


897.06 855.97 874.66 756 89 787.11 


72.46 67.48 


_ one , 441 
»—U,—(C, —Cy—A) ther - . ; Sse 


G 127.68 760 | 219.55 


190.57 184 67 207.7 109.12 | 129.63 
27.10 060 54.50 


143.98 : 120.46 


Difference, exhaust waste E, thermal anits ... 
luv 


Percentage of totalheatexpended ... ime ae 21.6 q | 12.6 


. See nuts 6 iu Appen 4ix. t See note / in Appendi 


TasLe VIL* 


Oct. 25. Oct. 26, Oct. 27 Oct. 2 >t. 31. vov, 1, Nov. 2. 

Heat received by injection water, see Table iI. ...' 876.89 911.76 920.32 | 851.71 31.92 880,20 916.69 
feed water. see Table II. aad 13.14 18.36 13.61 | 17.85 5 16.58 20.04 

Heat remaining in condensed steam, see Table II. 89.62 91.24 93.67 86.21 5 87.49 89.95 


1027.60 955.77 930.15 84 1026 68 
Internal heat of steam and water poets cylinder | 

U,—C,. see Table VL., lines 2 and 4 | 714.64 821.03 | 783.84 7920 684.43 719.63 883.09 
Work of the expulsion, see Table XIL, line 18 ea 7.9 18.39 | 16,90 15.00 7 16.20 17.60 


Total ... ou oe ee) 979.65 | 1021.36 


Total... _ ove exe eee 32. 39.42 800.74 817,20 701.53 735.83 900.69 


Difference. being the exhaust waste .., one ene 7. 181,94 226 86 38. i 248.74 125.99 
Exhaust waste £, direct determination “ w.| 242.83 | 17420 208.53 3.00 228.73 | 236.72 120,46 
Error per cent. of total heat expended eee one F 65 —1.57 ‘ +001 —1.07 —049 
| 


‘See note 6in Appendix. 
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bic foot. Now heat the cylinder; when the water 
eon ee at a temperature of 212 deg. it begins to boil, 
and when it has received 1178.6 units of heat it becomes 
steam at atmospheric pressure ; but in doing so it has 
raised the piston 29.32 ft., against the resistance of the 
atmosphere, or against a pressure of 144 x 14.7=2116.8 lb., 
i.e., it has done 2116 8 x 26.32=55,700 foot-pounds of work, 
and has therefore lost 55,700+772—72.15 units of heat. 
The steam therefore contains only 1178.6—72.15= 1106.45 
units, and if it be allowed to expand this is all the heat 
available for doing work. If the steam be condensed it of 
course gives up all the heat first given to it, for as the 
piston is forced down by the atmospheric pressure, work is 
done ia reducing the volume of the steam to that of the 
water from which it was formed. . 

In the present instance, therefore, the mixture of steam 
and water in the cylinder, at the end of the admission, only 
contains the internal heat proper to its pressure. Now 
this internal heat U can only change in three ways: First, 
if the total mass performs work, or has work done upcn it, 
by increase or diminution of volume, overcoming at the 
same time external pressure, and in this case the variation 
of U is exactly proportional to the external work done ; 
second, if the mass receives or loses heat by contact with 
another body, without doing external work ; and third, if 
the two things happen together, in which case the variation 
of U may be nothing. 

It is farther to be observed that the quantities of heat 
given in the last line of Table IV. must be discharged from 
the cylinder each stroke, for if they were not the cylinder 
would in time get red hot, and finally melt. 

In the light of these explanations let us form Table V., 
relating to the expansion in the smaller cylinder. 

In this Table we see, that althongh work is done, the 
internal heat, with two exceptions, has increased during 
the expansion. This increase of heat, as well as the heat 
transformed into the work of the expansion, must come 
out of the heat stored in the metal during the admission, 
and from the jackets ; and the balance remaining over must 
be carried out of the cylinder during the exhaust stroke, 
for, as shown above, it cannot remain and accumulate. 

Consider next the whole expansion throughout both 
cylinders in Table VI. 

“In the last line but one of this Table we have a quantity 
of heat E, which is the balance left from the heat furnished 
by the cylinder walls and jackets, and by the change of 
the internal heat, after providing for the work of the 
expansion. What becomes of this? It cannot remain and 
accumulate ; it must, therefore, leave the metal and pass 
into the condenser during the exhaust stroke, evaporating 
a part of the water evaluated in line 19 of Table III. 
This beat performs no useful work, and is simply wasted ; 
it is therefore called the “‘ exhaust waste.’’ It may, how- 
ever, be put to some use, viz., that of verifying the cor- 
rectness, of the calculations, for if we ‘add together, on the 
one hand, the quantity of heat found in the condenser and 
the feed, and on the other, the internal heat of the known 
weights of steam and water expelled during the exhaust, 
and the heat equivalent of the work of the expulsion, we 
ought to find ‘the former sum greater than the latter, by 
just this quantity E, which lies hidden in the metal till it is 
poured out into the condenser. 

The Table VII. shows the result, the error being very 
small. 








THE “SERVIA.” 

We publish this week a two-page engraving contain- 
ing general views of the Cunard steamship Servia, 
these views having been prepared from special drawings 
kindly supplied to us by Messrs. J. and G. Thomson, the 
builders of the vessel. We shall in an early issue 
publish other illustrations of this magnificent vessel and 
her machinery, and until then we defer our description. 








WeEsTERN AUSTRALIA.— Western Australia has a popu- 
ation of about 31,000. About a fourth of this population 
s in Perth, the capital of the colony. 





IratiAN TorPEDO Boats.—On March 2nd the screw 
steamer Cyanus arrived safely at Spezia, having on board 
the two torpedo boats recently completed by Messrs. 
Yarrow and Co. for the Italian Government. These boats 
are 100 ft. in length by 12 ft. 6 in. beam, and probably are 
the largest vessels ever transported on a ship’s deck. Ina 
— issue we will give some farther particulars of these 
oats. 





Tne INsTITUTION OF NavAL ARcHITECTS. — The 
forthcoming meeting of the Institution of Naval Architects 
will be held as usual in the hall of the Society of Arts, 
and will commence on Wednesday the 29th instant, at 
noon; morning and evening meetings being held on the 
two succeeding days. The detailed programme is not yet 
definitely arranged, but the meeting will probably be one 
of the most successful yet held by the Institution. 





Deposit OF PARLIAMENTARY PLANS wiItH LOCAL 
AvuTHORITIES.—At a recent meeting of the West Ham 
Local Board, Mr. Lewis Angell, C.E., called attention to 
the inconvenience of the antiquated standing order of 
Parliament requiring the deposit of railway and other plans 
in November with the ‘‘ parish clerk,’’ whereas such 
deposits should now be made with Local Board or other 
authority whose duty it is to take cognizance of such 
matters. In accordance with this suggestion, Col. Makins, 
M.P. for South Essex, has prepared an amendment to 
Standing Order No. 29, which has been accepted by the 
Chairman of Committee and Local Government Board to 
take effect at the end of the present session, after which 
Parliamentary plans affecting any district will have to be 
deposited with local authority. 








THE INDIAN PUBLIC WORKS 
DEPARTMENT. 
To THE EpiToR OF ENGINEERING. 

Srr,—Will you allow me to make a few remarks with 
reference to Colonel Chesney’s letter on the above subject, 
which appeared in your issue of January 13. In the first 
place I would premise that the invidious comparisons 
between the “‘ Stanley”’ engineers and the Cooper’s Hill men 
did not originate with the former. I for one protest 
against any attempt to sow disunion in the already too 
heterogeneous mass of which the civil engineers in the 
P.W.D. are composed. We require all the strength that 
union can give us to move the combined phalanx that with 
scientific immobility resists all proposals that would tend 
to improve our prospects. For my own part I have much 
pleasure in testifying from personal experience that the 
Cooper’s Hill men I have met were, as a rule, good staff 
from which to make civil engineers. To claim more for 
them would be unreasonable on first joining. It is not 
their fault that owing to the block in promotion so few 
have up to the present period had opportunities of showing 
their abilities in independent positions. At the same time 
the fact must not be lost sight of that the real question at 
issue is the necessity for establishing Cooper’s Hill at all. 
I cannot say that I think the Duke of Argyll made out a 
case when he had to acknowledge that his strictures on the 
civil engineers in the P. W. D. were made “ by accident 
not design.”” When Lord Derby first introduced the 
‘* Stanley’ system it was intended that the candidates 
shoald all be men who had served a regular apprenticeship 
to a recognised firm of civil engineers; a tolerably search- 
ing examination then insured that the men selected had, 
at any rate to a certain extent, made themselves acquainted 
with the theory of their profession, and had the Govern- 
ment offered decent terms and insisted on proper treatment 
to the men first sent out, there is no reason to suppose 
that they would not, like railway companies, have found 
the supply amply sufficient to the demand. It cannot be 
reiterated too often that Cooper’s Hill men receive, on 
entering the service, 350 rs. a month, while the Stanley 
engineer, even after he had passed his probationary term, 
only receives 250 rs. Sir A. Clarke‘distinctly claims for 
this class that they were the best that Government have 
ever got, and he is not a man who makes assertions without 
making himself acquainted with facts; not being a novelist 
he does not make bis imagination supply these, moreover 
he had before him the detailed history of the training of 
every man in the service, and the reports made on him since 
he landed, by his superiors. When these men saw what the 
prospects before them were they naturally did their best to 
deter others from joining, and this source of supply soon 
dried up. The result was that, as Colonel Chesney shows, 
the Government had to recruit their engineers from a 
totally different class, who on landing had many of them no 
real practical training to speak of. No wonder that they thus 
got some “‘hard bargains.’”” That the establishment of 
the college was premature is pretty evident from the fact 
that Government only now offer some seventeen appoint- 
ments yearly, and it is absurd to suppose that this number 
of trained young civil engineers could not be obtained in 
the open market. 

Iam, Sir, &c., 
STANLEY ENGINEER. 








EXPLOSIONS IN FLOUR MILLS. 
To THE EDITOR OF ENGINEERING. 

Srr,—With reference to your Note on explosions in 
flour mills, it may be of interest to mention that the danger 
of mill fires is lessened to a very considerable degree by 
the recently more general intr oduction of roller mills. 

I have during the last couple of years constructed in 
England, Scotland, and Ireland, about fifteen complete 
flour mills varying in ¢apacity from about 15 cwts. to 
100 cwts. of wheat per hour, in most of which not one 
single millstone has been retained; all the work being 
done exclusively by roller mills with the help of the neces- 
sary purifiers and centrifugal flour-dressing machinery. 
These mills give, as is well known, results superior to any to 
be obtained by stones, enabling the British miller to meet 
to some extent the competition of Hungarian and American 
flour. No doubt it isour very ancient friend the millstone 
who is almost exclusively at fault in cases of explosions, as 
any pair of stones running empty and striking sparks is 
sure to ignite the dust-loaded air. 

No empty running roller mill, however, could ever 
strike sparks, and the principal source of danger is thus 
removed. That this is really so is confirmed by the fact of 
insurance companies charging less for roller mills. 

lam, Sir, yours truly, 
Henry SIMON. 

7, St. Peter’s-square, Manchester, March 6, 1882. 








CHECKING LEAKAGE IN GRAVING 
DOCKS. 
To THE EDITOR oF ENGINEERING. 

S1r,-I notice in your issue of the 24th ult., under the 
heading of ‘‘ Novel Method of Checking Leakage in a 
Graving Dock,” the account of an operation conducted by 
Mr. W. R. Kinipple, at a graving dock in Greenock, in 
which a defective and leaky sill was cured by drilling holes 
into it and pouring Portland cement grout into the joints 
and fissures. Permit me to say that the same method of 
operation was adopted with entire success, and, so far as I 
know, for the first time, in the case of a sill at the Liver- 
pool Docks, some three or four years ago. 

In this instance the operation was of a more difficult 
character, inasmuch as it had to be carried out against a 
head of water which created a constant run through the 
fissure under the sill. This was effected by keeping a head 
of grout in the stand-pipes sufficient to force back the 





encroaching water and maintain itself in position until it 
finally set. 

Whether or not Mr. Kinipple profited by this experience 
I am unable to say, but you will see at all events that the 

doption of the principle, in the particular instance noticed 

by you, is by no means novel. 

Kindly insert this in — next issue and oblige, 

ours faithfully, 
AnTHONY GEoRGE LysTeER, Assistant Engineer. 
Mersey Dock Estate, Liverpool, March 7, 1882. 


LARGE STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Some ten years-ago, when designing the hull and 
machinery of the s.s. City of Richmond, I wrote you, after 
suggesting to the owners, that such large steamers for the 
Transatlantic service should be fitted as twin screws, with 
two sets of tbhree-cylinder engines, by which means the 
monstrously massive parts of single-screw engines would 
be avoided, and all parts, especially the moving parts, 
reduced to a minimum of weight. 

I pointed out that by adopting these means should any- 
thing happen to the rudder the ship could be steered by 
the engines independent of the rudder. Moreover, should 
any accident happen to one set of engines, the other set 
could bring the ship home at a very slight reduction in 
speed, below the normal speed. If such a system were 
adopted, the necessity for those massive, and difficult to 
manufacture, stern frames would be dispensed with, and a 
strong unyielding stern be built in its place on which to 
secure the rudder, thus securing to the maximum extent 
the safety of passengers and ship. Moreover, from my 
experience of twin-screw steamers one would be increased, 
and as speed is the order of the day, shipowners should 
turn their attention to the above aspect of the question. 

The results obtained from the voyages of the three last 
new steamers on the Transatlantic service, built expressly 
for speed, must be far from satisfactory to all concerned, 
even the Greyhound of the Atlantic seems to be held in 
leash as yet. When is she to be slipped so as to show her 
paces to an awaiting world ? 

How very little progress has marine engineering made 
during these last ten years, take the performance of the 
Cities of Chester, Berlin, and Richmond, built about ten 
years ago, and compare their performances with the last 
three new steamers built expressly for speed, their builders 
having the experience of those ships and others before 
to guide them ; and yet I have been led to write you thus 
on account of the accident which befell the Sardinian on 
her last voyage. If that steamer had been constructed 
with twin screws she would not have been in the perils she 
passed through. 











Yours very truly, 
GEORGE W. JAFFREY. 








THE MeTeoROLoGIcAL Socrery.—At the ordinary 
meeting of the my to be held by kind permission of 
the Council of the Institution of Civil Engineers, on 
Wednesday the 15th instant, at 7 p.m., there will be an 
exhibition of anemometers and of such new instruments 
as have been invented and first constructed since the last 
exhibition. During the evening the President, Mr. J. K. 
Laughton, M.A., F.R.A.S., will give a historical sketch 
of the different classes of anemometers, and will also 
describe such forms as are exhibited. 

ENGINEERING Socrety, Kine’s Cotuear.— At an 
ordinary meeting of this Society, held on Thursday, March 
2, Mr. A. Day read a paper on the “ Electric Telegraph,” 
dwelling more especially on the machinery used in the 
working. The paper opened by a general description of 
the working apparatus, namely, the batteries, poles, insn- 
lators, &c. Swinging insulators were described, and the 
subject of the strength of wires touched upon. Wire 
joints, material for insulators and their forms, were next 
described, as also were submarine lines and return cur- 
rents. The paper concluded with descriptions of various 
instruments such as the Wheatstone and the Morse, and 
others. 





Tue NEWCASTLE-ON-TYNE STEAM Borer InsurR- 
ANCE Company, LimiteD.—The third annual ordinary 
general meeting of the shareholders of the Newcasile 
Steam Boiler Insurance Company (Limited), was held at 
the offices of the company, 34, Grey-street, Newcastle-on- 
Tyne, Thursday afternoon, March 2. The chairman of the 
company, Mr. Councillor Thomas Gray, presided. The 
report, as presented to the shareholders, was received and 
confirmed. On the motion of the chairman, seconded by 
Mr. R. Fell, a dividend at the rate of 5 per cent. on the paid- 
up capital of the company, was carried unanimously. The 
retiring director, Mr.Councillor Thomas Gray, railway con- 
tractor, Newcastle, was re-elected, and Mr. W. H. Atkinson, 
Government Inspector of Mines, Durham, was elected to a 
seat on the Boaid in the place of Mr. William Kinnear, 
deceased. The report showed that the number of boilers 
under insurance had increased during the year by 35 per 
cent., and in addition the company have considerably 
increased the number of boilers for inspection only. The 
engineer, Mr. W. B. Campbell, reported that the company 
has had only one accident, being the collapse of both furnace 
flues of a Lancashire boiler, which arose from the stoker 
inadvertently using bis hammer to adjust the front man- 
hole door, as it was letting water escape. The result of 
this incautious proceeding was to further displace the door, 
the boiler being then under 40lb. pressure of steam, so 
that the attendants were driven back, unable to prevent 
the collapse which immediately followed. The compensa- 
tion for the above accident has been paid out of revenue. 
The present and future prospects of the company appear 
to be of the most encouraging kind. After a vote of thanks 
to the chairman, directors, and officials, the proccedings 
terminated. 
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EDWARDS’S GAS ENGINE. 


CONSTRUCTED BY MESSRS, PROCTOR AND CO., ENGINEERS, STEVENAGE. 


Fug.t. 











ENGLISH’'S LAMP. 

ALTHOUGH recent improvements and discoveries in 
electrical science have effected much in adding to public ; 
convenience by modes of obtaining an increased amount | 
of light, there is yet another view in which artificial | 
illumination has to be regarded—the economy of the 
light produced and utilised. 
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The adoption of mineral hydro-carbons for light pro- 
ducing has of late years had a far wider extension than 
is generally known; it affords a low-priced light under 
special conditions, such as protection from wind, and a 
certain indifference to niceties of convenience, smell, 
and cleanliness; but it did not seem to be suitable 
for public lighting, at least under ordinary conditions. 
It remained, therefore, for some one of careful and 
scientific bent to make the most of petroleum for out- 
door purposes, and strive to render it thoroughly suitable 
as well as economic in this new application. 

The researches of Mr. J. L. English have been success- 
ful in this special branch, if his results illustrated by a 
clear and sufficient white light, unaffected by storm, 
requiring no attention for eighteen hours, and economic 
to the extent of costing only one-third of corresponding 
gaslight, constitute a success, 

When any achievement of this, or, in fact, any other 
sort of improvement is effected, the first inquiry of the 
general public is not where is it to be seen, but who has 





adopted it? There is a strong disinciination to bell the 
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cat. In this case the initiative has been shown by the 
Indian Government, who, after testing and comparing, 
has adopted English’s lamps as pier lamps for Karachi 
Harbour. Now Karachi Harbour has a bar, and that bar 
has a surf and a swell over it under certain conditions 
of wind and tide that is truly terrific, as it leaves but 
little water under the keel of a vessel entering or passing 
out. An eclipsed or a dim harbour light may in such 
situation simply cause death to a goodly company, 
besides destruction to the ship that took the wrong 
course. 

It is evident that a lamp that will answer the purposes 
of a pier lamp is also suitable to lighting streets and 
railway stations; it has therefore been actually applied 
also to these and corresponding purposes. Besides these, 
Mr. English’s labours have also resulted in a petroleum 
lamp, suited to railway signals and to ships. 

The improvements designed and carried out by him 
have necessarily been varied to suit the different 
intended purposes, and though it is not strictly within 
our province to s.ate the actual mode or means he would 
adopt to suit any particular requirement, we may men- 
tion certain improvements specially due to him that are 
employed in his lamps. 

The English burner is a curved wick under a cap 
with curved opening; the flame impinges on the metal 
lip of this opening and thereby gains in steadiness and 
in width. The wick is twofold, one for burning, the 
other for supplying petroleum from the vessel by capillary 
action at exactly the proper point in the burning wick : 
the passages for these wicks are so carefully adjusted 
and fitted that the lamp may be turned upside down 
without affecting the flame to any important degree. 
The wick is elevated by three wheels acted on bya 
spindle, and a screw outside the lamp enables the correct 
adjustment of the wick to be made from the outside of 
the lamp, so that the exactitude of position necessary to 
a white flame may be obtained without letting in the 
wind. 

In some lamps where a glass chimney is admissible 
and also used, the supply of air for burning freely is 
advantageous, and in that case the fittings of the lamp 
frame are slightly loose to admit air. When, however, 
glass chimneys are entirely dispensed with, the lamp 
frame is almost hermetically closed, having cork cushions 
to the opening pane; the air is then allowed to enter 














only through automatic shutters, and conveyed through 
a series of air chambers and passages, until delivered 
at the point of combustion in a warmed equable con- 
dition. 

Another improvement consists in a peculiar funnel 
and cap for discharging the refuse air and products of 
combustion without permitting any down-draught to 
disturb the flame. 

Finally, the oil vessel is divided by vertical partitions, 
so that the jerking of the liquid by concussion may not 
affect the steadiness of the flame. 

There are also several other minor matters in con- 
nexion with the series of Mr. English’s lamps, that, in 
combination with the foregeing, show that the whole 
subject has been treated with extreme thoughtful care, 
practical soundness, and scientific skill. The result is 
a thoroughly practicable application of petroleum to out- 
door purposes of varivus kinds. 

The annexed Figs. 1 to 3 give plan and section of 
the burner, oil vessel, air chamber, and details of his 
signal lamp. In these figures F is the oil reservoir with 
partitions ee; f the cap over the wick 7; I an air 
channel; E the chimney ; D the air passages leading to 
I, as shown by the arrows; and L the wick regulator. 
The “‘ English lamp” is manufactured by Mr. Alexander 
Kelly, of 59, Mark-lane, E.C. 





EDWARDS'S GAS ENGINE. 


Amonest the new gas engines recently introduced is 
that patented by Mr. E, Edwards, which under the name 
of the “Royal Herts Gas Engine” is now being manu- 
factured by Messrs, Proctor and Co., of Stevenage. Of 
this engine we pow publish illustrations, which will 
explain its construction. This engine is worked by the 
| expansion, or ignition, of a mixture composed of about 

eight volumes of air and one of coal tar gas, and it possesses 
| the special feature of circulating cool air round the exterior 
| of the cylinder. Referring to our illustrations, A is a hollow 
| trunk piston having two slots in the frout part, which 
| admits air towards the end and commencement of the 
| stroke of the piston. This piston is shown separately in 

Figs. 7, 8, and 9. Bis a cut-off valve for regulating the 
| supply of the gas and the exhaust. At the beginning of 
| the stroke, the piston draws in air through the holes in the 











ENGINEERING. 











Marcu 10, 1882.] 


flange C, and also gas at the valve D, and when it has 
travelled about one-third of its stroke it uncovers the 
lighting valve E (Fig. 6); when the mixture of air and gas 
is ignited an impulse is given to the piston by the 
expansion of the gases during their combustion. All the 
inlets are fitted with pulse valves to prevent any escape 
by back pressure. 

Messrs, Proctor and Co. are the sole manufacturers 
of the engine we have described, and they are now 
making them of one, one and a half, two, and four man 
power. They are also making a compression gas engine, 
also patented by Mr. Edwards, and particulars of which 
we intend giving in a future number. 








BOILER EXPLOSIONS IN 1881. 
Mr. E. B. MartTen’s Report. 
(Concluded from page 200.) 


No. 23. September 8th, 1 injured.—Vertical, internally 
fired. The crown of* the firebox was blown out (like 
No. 20). It was not connected with the top of the shell by 
a chimney in the usual way, and hence suffered from 
corrosion in the line of movement under varying pressure, 
until too weak to bear the ordinary pressure. 

No. 24. September 20th, 2 killed, 1 injured.—The 
boiler was so injured by being struck by some wagons which 
bad run down an incline, through the breaking of a coupling, 
that it exploded. 

No. 25. October 14th, 3 injured,—Marine. The wherry 
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tube had become considerably out of the true circle, and 
was thus too weak to bear the ordinary pressure. 

No. 29. November 19th, 2 injured.—Locomotive. The 
conecting rod broke, and the end pierced the boiler. A 
similar case occurred at Banbury on mber 28, 1857. 

No. 30. (See Fig. 12.) December 12th, 4 iujured.— Cornish. 
Second-hand 8 or 9 years ago, 19 ft. 4 in. long, 6 ft. dia- 
meter, tube 2 ft. 7 in. diameter, made of ,5; in. plates, and 
said to be worked at 25 1b. pressure. It was so much cor- 
roded and patched with screws and bolts as to be quite 
unfit to bear the ordinary working pressure. 

No. 31. December 17th, 1 killed.—Lancashire boiler, 
which gave way from shortness of water, but full par- 

| ticulars were not obtained. 

No. 32. (See Fig. 13.) December 26th, 5 killed, 1 injured. 
— Locomotive, 11 ft. 4 in. long. 4 ft. 4 in. diameter. Fire- 

| box of copper, 4ft. 7 in. long, 3 ft. 4 in. to 3 ft. 7 in. wide, 
} — 5 ft. 10 “ bn on 4 “7 Pate. pa a —"** 
6 ft. diameter, made of 1; in. plates, 35 Ib. pressure. The "00f was stayed by seven bars and four roof stays. _ 
central seam gave way, ripping completely round in the | 8t#nding oe roof of Se <-y er — f the or 
rivet holes, allowing the front and back to be thrown in | —_— a — ba a o3 ste a rat ta . 

opposite directions, without disturbing the other boilers, or | OWE. b a “yx * oe so pt snake: 9 Aetna oll 
detag mach damage to surreending cecesety- The boiler | to a truck of a train in front. It was supposed by those 


had been made in two parts by machinery, and rivetted - 

together at this seam, which may have caused initial strain | very competent to judge, that the corrugated appearance 
upon iron of good brand, but somewhat hard and unyielding. | of the top showed that the cause of rupture was overheat- 
¥ 


e rip appears to have advanced from rivet to rivet with- | ing from shortness of water, although the fusible plug was 
out opening enough to show any leaking outside. | not melted. 
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was lying alongside a larger vessel. The exploded boiler 
was thrown some fifty yards away, and sunk into the mud, 
so that no particulars were obtained. 

No. 26. (See Fig. 9.) October 29th, none injured.— 
Plain cylinder, eight years old, one of seven, 34 ft. long, 


. nae ls ber 27th, 1 killed.—Vertical, 5 ft. 6 in. 
No. 27. (See Fig. 10.) November 5th, none injured.— ,.N0- 33. -Decemi .- ’ 
Small wagon, very old, 5 ft. long, 2 ft. 9 in. high, 2 ft. 2 in. high, 2ft. 9in. ee - at = me be 
wide. Tube 1 ft. diameter. Plates originally ,% in. Pres- 9 lb. pressure. It was thoug the safety valve 
| been tampered with, and the pressure increased beyond 


sure doubtful, as the safety valve was only 1 in. diameter. 
The boiler was left with fire under during breakfast time, 


| what the boiler could bear. 
and pressure accumulated to more than an old boiler, of so | 





weak a shape, could bear. The bottom was left nearly on APPENDIX. 
the seat, but the top was rolled over and rested upside down No.1. January, 2 injured.—Domestic, from overpres- 
about ten yards away. sure. , 

No. 28, (See Fig 11.) November 11th, 1 killed, 3 injured.| No. 2. January, none injured.—Heating apparatus, 


—Two-tube horizontal furnace boiler, 30 ft. long, 8 ft. | from overpressure. 

diameter. Tube 3 ft. diameter, made of #in. plates, 301b.| No. 3. January, none injured.—Heating apparatus, 
poaeem. The left-hand tube collapsed from end to end. | from overpressure. 

t appears to have once had eye mp rings, but some| No. 4. January 13th, 1 killed.—Safety valve, lever 
had been removed, and the rivets of the one left were nearly | broken. 

No.5. January 14th, 1 injured.—Heating apparatus, 
| from overpressure through frost. 


corroded through. The plates were somewhat weaken 
by corrosion, and there was every reason to believe the 
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No. 6. Januarg 15th, 1 injured.— Domestic, from over- 
pressure through frost. } 

No. 7. January 15th, 1 killed.—Domestic, from over- 
pressure through frost. 

No. 8. January 15th, none injured.—Domestic, from 
overpressure through frost. 

No. 9. January 15th, none injured.—Domestic, from 
overpressure through frost. 

No. 10. January 16th, 1 injured.—Domestic, from over- 
pressure through frost. 

No. 11. January 16th, 1 injured.—Domestic, from over- 
pressure through frost. 

No. 12. January 16th, 1 killed.—Domestic, from over- 
pressure throngh frost. 

No. 13. January 16th, 1 injured.—Domestic, from over- 
pressure. 

No. 14. January 16th, 
overpressure. 

No. 15. January 16th, 2 injured.—Domestic, from over- 
pressure. 

No. 16. January 17th, none injnred.—Domestic, from 
overpressure. 

7. January 17th, none 


none injured.—Domestic, from 


No. 17. injured.—Heating appa- 
ratus, from overpressure. 

No. 18. January 17th, 2 injured.—Heating apparatus, 
from overpressure. 

No. 19. January 17th, none injured.—Heating appa- 
ratus, from overpressure. 

No. 20. January 17th, 1 killed, 1 injured.—Domestic, 
from overpressure. 

No.2l. January 17th, 1 killed.—Domestic, from over- 
pressure. 

No. 22. January 17th, 1 injured.—Heating apparatus, 
Irom overpressure. 

No. 23. January 22nd, 2 
overpressure. 

No. 24. (See Fig. 14.) January 22nd, 1 killed, 1 injured. 
— Heating apparatus, from overpressure. 

No. 25. March 30th, 1 killed.—Steam pipe burst. 

No. 26. July, none injured.—Ammonia still, from over- 
pressure. Plain cylinder, 28 ft. long, 7 ft. diameter, with 
flat ends. 

No. 27. (See Fig. 15.) August 16th, 1 killed. — Air 
vessel. 10 ft. high, 4 ft. diameter, } in. plates, 130 lb. 
pressure, well and strongly made. The pressure was 
unusually high, owing to some temporary alteration of the 
pumping, and was too much for the vessel to bear. Its 
interest here is chiefly to show the great havoc from explo- 
sion of air which keeps up the pressure until equilibrium is 
restored, while the steam from a boiler explosion condenses 
and causes a vacuum where a moment before there had been 
such immense pressure. 

No. 28. (See Fig. 16.) Auaust 29th, 1 injured.—Toy 
boiler, made of sheet copper, 1 ft. 3 in. long, 9 in. diameter. 
It was heated with several Bunsen’s gas burners, and 
steam was formed more rapidly than the very small valve 
and pipes could carry off, and the weak soldered joint at 
end gave way. Although the pressure was low it was suffi- 
cient to throw the boiler with great force against a wall 
and scald one of those near. 

No. 29. September 8th, 1 killed.—Oil drum was being 
cleaned by boiling water in it over a fierce fire, without 
noticing it was tightly corked down, and steam pressure 
accumulated and burst it. 

No. 30. (See Fig. 17.) September 12th, none injured. -- 
Domestic. 2 ft. 3in. long, 1 ft. high, 9in. wide. The cir- 
culating pipes became choked with scale, and the pressure 
accumulated and the boiler was torn open at the seams. 

No. 31. September 14th., none injured.—A Green’s 
economiser, made in 1865 of seventy-two 4 in. pipes loaded 
to 90 lb. pressure. Rupture was produced by accumulation 
of scale and deposit, and the parts were mach scattered 
and caused great damage. 

32. September 23rd, 1 killed.—Soda water machine. 


injured.—Domestic, from 


No. 32. 
While the cylinder was under 180 1b. pressure it was being 
caulked with lead driven into the edge. The cylinder was 
damaged and man killed. 

No. November 28th, 3 injured.—The safety valve 
was blown away, and issuing steam scalded the men in the 
engine room. 

No. 34. December 3rd, none injured.—Steam kettle or 
tank of considerable size, used for heating meal. It burst 
and the fragments were scattered and much damage done. 
No particulars of the case were obtained. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market. —The pig iron warrant market 
opened steady on Thursday, but generally it was weak, 
and there was a steady decline in prices, which closed at 
the lowest, a fall of 7id. on the day, and of 10}d. from the 
highest quotation on Tuesday of last week, the entire 
gain on Monday and Tuesday, and 44d. more being thus 
lost. Inthe morning business opened at from 48s. 2}d. to 
48s. cash, and from 48s. 5d. down to 48s. 3d. one month, 
the close being buyers at 48s. cush and 48s. 3d. one month, 
and sellers near. In the afternoon business was done at 
483. 2}d. down to 47s. 10jd. one month, and at 47s. 11d. 
down to 47s. 74d.; and at the close of the market there 
were sellers at 47s. 7jd. cash and buyers offering a shade 
less. The market was very flat, holders realising freely ; and 
although cloxing over the worst prices showed a decline to 
the extent of 3)d. per ton. There were transactions in the 
morning at from 47s. 6d. down to 47s. ld. cash, and 
from 47s. 9d. down to 47s. 44d. one month, with buyers 
at the close offering 47s. lid. cash and 47s. 5d. one 
month, and sellers near. Monday’s market wus strong, 
and there was an advance of prices gained to the 
extent of 5d. per ton, principally in consequence of 
the reported reduction of stocks in Messrs. Connal and 
Co.’s public warrant stores. Transactions were reported in 
the forenoon at from 47s. 3d. up to 47s. 8!d. cash, and at 





47s. 7d. up to 47s. 11d. one month, and at the close there 
were sellers wanting 47s. 1ld. one month and 47s. 8d. cash, 
and buyers near. Business was done in the afternoon at 
from 47s. 74d. to 47s. 10d. cash, and from 47s. 11d. up to 
48s. 1d. one month, and the close was 47s 9d. cash and 
48s. one month, and buyers near. Yesterday’s market 
opened very strong, and in addition to the advance gained 
on the previous day there was at one time a further advance 
of 5d. per ton, but towards the close the prices became 
weaker, and the final quotations showed a gain over those 
of Monday. Business was done during the forenoon 
at from 47s. 9d. up to 48s. 2d. cash and at 48s. up to 
48s. 43d. one month, the close being sellers at 48s. cash, 
and 483. 3d. one month, and buyers offering $d. per ton lower. 
In the afternoon the quotations ranged from 48s. down to 
47s. 9}d. cash, and 483. 24d. down to 48s. 1d. one month, 
and at the close of the market there were sellers asking 
47s. 10d. cash and 48s. 1d. one month, and buyers near. 
There was a flat market this forenoon, and transactions 
were reported at 47s. 10)d. down to 47s. 7d. cash, 
and from 48s. l1jd. down to 47s. 10}d. one month, 
and the close of the market was nominally at 
7s. 8d. cash. In the afternoon the market was steady, 
with business done at 47s. 7}d. to 47s. 9}d. cash, and from 
47s. 11d. to 48s. one mouth. No change falls to be reported 
in respect of the legitimate trade in pig iron, which is still 
very brisk and prosperous, notwithstanding the downward 
tendency of prices. That tendency, however, seems as if 
it were about to receive a check. The very low rates 
recently prevailing do not appear to have encouraged 
investors to any great extent, and the almost continuously 
drooping character of the market is gradually wearying 
out many of the present holders. The reports coming to 
hand from America and the Continent are still of a dis- 
couraging nature, althoagh those being received from the 
Continent are, if anything, rather improving. The ship- 
ments may be said to be very good for the season. Last 
week they amounted to 12,597 tons, as against 10,739 tons 
in the corresponding week of last year. ‘The heaviest 
shipments were made to the United States, Germany, 
Holland, France, Italy, and Spain and Portugal. There 





are now 108 blast furnaces in actual operation, the addi- 
tional furnaces being engaged in the production of hematite | 
pig iron, for which there is a somewhat active demand. | 
The moulders’ strike still continues, and consequently the 
local consumption of pig iron is seriously curtailed. It is | 
now six or seven weeks since the strike began. The stock of | 
pig iron in the public warrant stores stood at 630,446 tons 
yesterday, showing a reduction of 679 tons for the week. 


Proposed Swing Bridge over Glasgow Harbour.—At 
yesterday’s meeting of the Clyde Navigation Trustees, one 
of the members, Mr. W. R. Watson (of Messrs. Mirrlees, 
Tait, and Watson) submitted a motion to the effect that 
the special committee appointed to consider the question 
of the proposed horse-ferry at Finnieston and the suggested 
swing bridge be empowered to send a deputation to New- 
eastle-on-Tyne, Sunderland, and other places, to inspect 
the swing bridges at present in operation, and also the 
modes of shipping coals adopted at these places. In sup- 
port of his motion Mr. Watson gave data showing that 
the throwing of a swing bridge over the river would inter- | 
fere to no appreciable extent with the river traffic, and he 
was glad to say that in this view he was very much sup- | 
ported by their harbour-master, Captain White. Having | 
given instances whete swing bridges had been erected with 
advantage, Mr. Watson pointed out that there would be 
an immense saving in the working as compared with the 
ferry as proposed by the committee. The working expenses | 
of the ferry were made out at no less than 30001. per 
annum, whereas the annual working expenses and repair | 
of the Newcastle Bridge only amounted to 791/. There 
were other matters embraced in his motion, including coal 
shoots and so on. With all the facilities here a vessel 
could only be loaded at the rate of 80 tons an hour, while 
at Cardiff, Newcastle, and other places, loading could be 
done at the rate of 200 tons an hour. At Sunderland, too, 
a ship could go in on the flood tide, load 1000 tons of coal, 
and come out on the same tide. For the purpose of 
obtaining information on these and incidental matters, he 
had to ask them to empower the committee to nominate a 
deputation to visit other ports in the kingdom. The motion 
was seconded and unanimously agreed to. 


Institution of Engineers and Shipbuilders — Graduates’ 
Section —At the fifth meeting of the session of the | 
Graduates’ Section of this Institution, held last night, two 
very interesting papers were read, one by Mr. D. David- 
son, C.F., Glasgow, on ‘Slip Docks,’’ and the other on 
**The Preservation of Iron,’’ by Mr. W. M. Chambers, of 
Belfast. | 


SS = | 

NOTES FROM THE SOUTH-WEST. 
Bristol and North Somerset Railway.—The Camerton | 
branch of this railway was opened for public traffic on | 
Wednesday. A large mineral traffic is expected. | 


Bristol Docks.—The half-yearly meeting of the Bristol 
and Portishead Pier Railway and Dock Company was held 
on Tuesday. In moving the adoption of the report and 
accounts the chairman (Mr. J. Ford) said the company’s 
trade had been interrupted for something like eight weeks 
in consequence of their having raised the rates, a course 
which thedirectors adopted in expectation that their example 
would be followed by the Bristol Docks Committee. The 
directors of the Portishead Company were anxious to ca 
out their promises by actual deeds, but they regretted to 
say that the Docks Committee had not seen their way to 
follow suit. During the eight weeks that the Portishead 
Company followed the plan of raising the rates they had 
a falling off in trade, and at the end of the eight weeks 
they were compelled to resort to the same percentage of 
rebates which previously existed. After considerable dis- 
cussion the report was adopted. The half-yearly meeting 





| and 


| petition in favour of the above scheme. 


of the Port and Channel Dock Company was also held on 
Tuesday, Mr. C. Nash presiding. tn moving the adoption 
of the report, the chairman expressed his regret that the 
Avonmouth Dock was not so full now as he would like to 
see it. It was a dull season of the year, but it would be 
satisfactory to the shareholders to know that the imports 
in January and February showed some fair increase over 
those of the corresponding months of the previous year 
He thought they must all agree that, in some shape or 
other, a united arrangement must come at some time. He 
believed that if a dock trust could be formed, that would 
be the best way out of Bristol’s difficulties, and that would 
insure something like unity of action in the future. 


Rhondda and Swansea Bay Railway.—The Board of 
Trade have presented the following report to the House of 
Commons on this Bill: “ By this Bill it is proposed (among 
other things) to enable the Rhondda and Swansea Bay 
Railway Company to construct a railway (No. 3) crossing 
an exposed portion of Swansea Bay at the mouth of the 
River Neath, below the entrance to the Briton Ferry 
Docks, on a viaduct, which consists of two opening spans 
each 60 ft. wide and 12 ft. high, two fixed spans each 60 ft. 
wide and 7 ft. high, and sixteen fixed spans each 60 ft. 
wide and 10 ft. high. The Board ef Trade have received 
from the Great Western Railway Company, who are the 
proprietors of the Briton Ferry Docks, a statement of their 
objections to this part of the scheme. The Board of Trade 
are advised that the objections of the Great Western 
Railway Company and the Neath Harbour Commissioners 
deserve consideration, although they are unable to endorse 
the views expressed by the former as to the assumed diffi. 
culty of keeping the line open for passenger traffic. The 
Board of Trade would suggest to Parliament that, while 
the proposed crossing is open to the same objection as the 
scheme proposed by the Glyncorrwg, Rhondda, and Swan. 
sea Junction Railway Bill now before Parliament, it is open 
to further exception, for it interferes with the existing free 
access to the Briton Ferry Docks, which are below the 
crossing proposed by that Bill, the width of the opening 
span is less, and the viaduct is proposed to be constructed 
in an exposed position outside the river mouth.”’ 


Dowlais.—Mr. Abraham, of the Rhymney Collieries, has 
been appointed manager of the whole of the steam coal 
workings owned by the Dowlais Company. 

The Tin-Plate Trade.—In consequence of the serious 
depression in the tin-plate trade the Foxhole Tin-Plate 
Company, Llansamlet, have given their workmen twenty- 
eight days’ notice, which will expire April 1. 

Cardiff.—A slight weakness noticed with regard to 
steam coal has increased by inclement weather. Large 


| quantities of coal have been standing at the docks await- 
| ing shipment ; and, of course, this fact, coupled with the 


recent dull demand, bas had an effect upon prices. January 
February last year were characterised by an 
exceptionally brisk inquiry, and a marked advance in 
prices, but while the same period of 1882 has shown con- 


| siderable activity, there has been an entire absence of any- 


thing like excitement in the market. The demand for 
small steam coal continues animated, and holders are able 
in many cases to obtain improved values. The patent fuel 
trade is exceptionally well employed; makers are full of 
orders fortwo or three months to come, and prices are 
firm. There is no change to note in the iron ore market ; 
a moderate supply has come to hand. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Important Coal Boring Operations.—The greatest 
possible interest is being taken in the operations which are 
going on upon the estate of Lord Beaumont, near Goole, 
where borings for coal are being made with a view of 
determining whether the eastern limit of the Yorkshire 
coal basin extends to the neighbourhood of Snaith and 
Drax, which latter place is only about 26 miles from Hull. 
The borings are creating all the more interest, seeing that 
they are made within a short distance of the new Huil and 
Barnsley Railway. Should the experiments prove that 
coal underlies the limestone foundation, there would be 
tapped a field of coal the largest unworked in Yorkshire, 
extending over nine square miles, which would be the 
nearest to the ports of Hull and Goole. Under any circum- 
stances a most important problem will be solved whether 
the coal measures extend so far to the east of our existing 
collieries, and at what depth they are likely to be. The 
place where the boring appliances have been fixed is only 
about two miles from Snaith across the River Aire, 
and close to the new railway, near to Hurst Courtney. 
The boring appliances are those patented by Colonel Beau- 
montand Mr. Appleby, the borer itself being the well- 
known diamond drill. 

Puddlers’ Wages near Wakefield.—_The workmen en- 
gaged at Horbury Junction Iron Works, near Wakefield, 
who struck a week since for an advance of 9d. per ton for 








| puddling, and 74 per cent. upon other work, resumed 


operations yesterday morning. ‘the men will receive the 
advanced rate from the 20th ult. 

Proposed East and West Yorkshire Junction Railway. 
—A meeting of the Hull Chamber of Commerce was held 
on Saturday to consider whether the Chamber should 
A deputation from 
the promoters had previously waited upon the Chamber. 
The scheme is generally considered to be one which would 
materially assist the success of the Hull and Barnsley 
Railway, and will open out an extended area of coalfields. 
A resolution in support of the scheme, and pledging the 
Chamber to petition in its favour, was adopted. 

Colliers’ Wages and the Sliding Scile.—Whilst one 
section of miners in the country is repudiating the sliding 
scale, the South Yorkshire Miners’ Union is advocating it 
adoption subject to certain conditions. 
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NOTICE OF MEETING. 

Tue INSTITUTION OF CIVIL ENGINBERS.—Tuesday, March 14th, 
at 8 p.m, Papers to be read afd discussed: 1.“ The Design 
of Structures to Resist Wind Pressure,” by Charles B. Bender. 2. 
“On the Stability of Structures against the Wind,” by Jules 
Gaudard, 
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THE LIGHTNING ROD CONFERENCE. 
THE devastation produced by lightning is fortu- 
nately not so considerable in England as in many 
other countries, and this may account for the fact 
that no rules have ever been drawn up to guide the 
general public in the erection of lightning conduc- 
tors—except by private individuals. In France, 
the Academy were requested by Government on 
several occasions to draw up such rules, and the 
practice in France is consequently very much more 
uniform than in thiscountry. The want being felt, 
the Meteorological Society issued invitations in 
May, 1878, to the Royal Institute of British Archi- 
tects, to the Physical Society, and to the Society of 





Telegraph Engineers, and delegates were chosen 
by each society to co-operate in drawing up a 
report on the subject. Had the matter been taken 
up by Government it is probable that the Royal 
Society would have been asked to report; but 
inasmuch as there were no less than seven Fellows 
of this society on the Conference it may be conceded 
that the report almost carries upon it the stamp of 
our great scientific society. For this reason we 
must confess to a feeling of disappointment in 
perusing the report, which occupies only nineteen 
pages of large letter-press, which contains several 
suggestions of a doubtful character, without giving 
any reasons for them, and which omits many 
matters of scientific interest, which were certainly 
to be expected from so distinguished a Conference. 
The principal labours and the greatest success lie in 
the appendices, which occupy 26% pages of closely 
printed matter,and which give in a condensed form 
a vast amount of historical information on the 
subject. The members of the Conference divided 
this labour, and a most valuable book of reference 
is the result. The small advance in the knowledge 
ofthe lightning discharge is due to the impossibility 
of carrying out experiments except with electricity 
of a much lower potential. Authentic history is 
therefore of the greatest importance, and all records 
written by scientific and careful observers become 
of the utmost value. The Appendices of the Con- 
ference enable the student to easily get at any 
desired information, and any further investigation 
is assisted by the excellent catalogue of works upon 
lightning conductors in Appendix G. 

The report recommends that each terminal rod 
should be provided with a multiple point, the 
central point being a few inches higher than the 
others, and thereby the opinion of Mr. Preece, 
Appendix B, that “ each conductor should end in 
one fine platinum point,” and that “he sees no 
advantage whatever in multiplying these points,” 
is not endorsed. The report next recommends 
copper as the material for a conductor although 
giving a comparison with iron which seems to be in 
favour of the latter metal. As regards the size of 
a conductor a sectional area of U.11 of a square 
inch for copper and of 0.64 of a square inch for 
iron are recommended. Concerning the sectional 
shape of a conductor, and the desirability of its 
being free from any joints and the encasing of the 
foot of the conductor to protect it from the thief, 
and the painting, &c., there is nothing new. In 
reference to the attachment of a conductor to a 
building, it is stated that it shall not compress the 
rod but that it shall hold it firmly, and yet shall 
allow play for its expansion and contraction. The 
form of attachment which possesses these opposite 
virtues is not explained. 

As regards the earth connexion the usual precau- 
tions are recommended, but we note that a con- 
nexion to a gas main is not only permitted when 
other things fail but is advocated as an efficient 
arrangement at all times, although an accident in 
Halifax, N.S., is on record in which the Provincial 
buildings narrowly escaped destruction by fire 
occasioned by a lightning rod being struck which 
had been taken to earth in this way. We also 
note that in a rocky and dry situation it is recom- 
mended to bury 3 cwt. or 4 cwt. of iron at the foot 
of the conductor in addition to the ordinary earth 
plate. Whataction the 3 cwt. or 4cwt. of iron will 
have upon the electric discharge is not explained, 
although it would be very interesting to learn. 

The space protected by a lightning rod receives 
considerable attention, this being a hobby of one 
of the members of the conference. His views, 
however, are not fully endorsed, and the more 
guarded opinions quoted from the War Office 
instructions of 1875 (which are printed in one of 
the Appendices) are practically adopted. And 
here we would observe that the more recent instruc- 
tions issued by the War Office last year are not 
quoted or mentioned, nor are the last instructions 
issued by the Admiralty in 1880. The recommen- 
dations of the Conference on the height of the 
upper terminal ure illogical, as the matter is first 
stated to be one which may be left entirely to the 
option of architects and engineers, whereas in the 
following sentence the lofty rods often used in 
France, and the low rods usual in England are 
regarded as ‘“‘ opposite errors.” 

Concerning the testing of conductors an annual 
examination both visual and electrical is recom- 
mended, and various apparatus are noted. ‘“ The 
simplest and best is effective as regards testing the 





efficiency of the conductor, but not that of the earth 


connexion ;” but inasmuch as the earth connexion is 
exactly that part of a conductor which most fre- 
quently requires repair, and is also the part which 
being under ground can only be examined electri- 
cally, it would not have been anticipated that a 
testing apparatus which could be used only for the 
conductor and not for the earth connexion, would 
have been recommended as the “ best,” although it 
might easily be the “ simplest.” This apparatus is 
made after designs which were furnished by Mr. 
Preece, who saw a similar arrangement in France. 

The Conference recommends that all masses of 
metal in a building (church bells in a well-protected 
spire excepted, reason not stated), whether internal 
or external, should be connected to each other and 
to a conductor, or to the earth. Clerk-Maxwell, 
who followed up theoretically by such beautiful 
mathematical processes so many of the discoveries 
due to the experimental researches of Faraday, 
considered that masses of metal should be treated 
differently according to their position ; the internal 
masses being kept separate from the system of 
conductors, but the external masses being con- 
nected therewith. 

The report concludes with the code of rules 
which seem to err on the side of brevity ; 
indeed some details of importance are not men- 
tioned at all. For instance, in the case of large 
buildings with flat roofs the spacing of the points 
and of the conductors, as well as the number and 
the best positions of earth connexions, are not men- 
tioned, nor whether surface as well as deep earth 
connexions are to be provided as recommended in 
the instructions drawn up by the French Academy. 

Some of the rules appear to be drawn up 
without much care; for instance, where it is 
stated that “the lower end of a _ conductor 
should be buried in permanently damp soil,” 
and it adds, “hence proximity to drains is de- 
sirable.” We were always undex the impression 
that drains produce dryness in soils. Aguin, in the 
same rule we find, “a strip of copper tape may be 
led from the bottom of the rod to the nearest gas 
or water: main, not merely to a lead pipe.” The 
use of the word merely is probably not intended, 
as any connexion to a soft metal pipe is deprecated 
previously in the report. 

The line of reasoning which appears in some of 
the rules does not carry conviction. Thus, in the 
rule about “ collieries” it is stated that “ undoubted 
evidence exists of the explosion of firedamp in 
collieries through sparks from atmospheric elec- 
tricity being led into the mine by the wire ropes 
of the shafts and the iron rails of the galleries. 
Hence, the head gear of all shafts should be pro- 
tected by proper lightning conductors.” As the 
damage, however, is not occasioned above ground 
but in the mine, it would, perhaps, be preferable to 
“earth” the head gear by a wire rope down the 
shaft, the iron rails of the galleries being connected 
en route, and earth plates provided both near to 
bank and at the various seams, and at the bottom of 
the pit. At all events, some reason should be given 
for the belief that protecting the head gear with a 
proper lightning conductor and “ earthing” this con- 
ductor as laid down in the rule for “ earth con- 
nexion” in the previous paragraph, would rectify 
the evil. The head gear, the winding ergines, and 
the boilers and pipes, &c., already afford a metallic 
system to “earth” which would appear to require 
no special lightning conductor. 

It is most unfortunate that the rules and the 
repott have not been drawn up in a fuller and 
more convincing manner, as something of the 
kind of unquestioned authority was and, we are 
compelled to think, still is much required. 


THE TEHUANTEPEC SHIP RAILWAY. 

In our issue of the 2nd December last we gave 
a description of the proposed Tehuantepec Ship 
Railway, by which Captain J. B. Eads, the cele- 
brated American engineer, undertakes to transport 
fully laden ships up to a gross weight of 6000 tons, 
across the American Isthmus. ‘This plan meets 
with considerable support in America, as against 
the rival canal schemes at Panama and Nicaragua, on 
account of its economical advantages in requiring 
much less money and time for construction, and 
also because commercially, and from a military 
point of view, it is much more favourable to Ame- 
rican interests, Tehuantepec is 1250 miles nearer 
to the North American end of the Isthmus than 
Panama, and this additional distance would have to 








be gone over by a vessel sailing from any of the 
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Atlantic or Mississippi ports if she were to cross the 
Isthmus at Panama instead of at Tehuantepec, There 
would thus be great delay in running along the 
length of this Isthmus to reach Panama, and further 
delay on the other side in going back again to any of 
the Northern Pacific ports. Although the loss of 
time would not be so great at Nicaragua, on account 
of the extra distance traversed, there would be an 
additional cause of delay there in passing through 
the locks. The commercial advantages of the Tehu- 
antepec route are therefore of considerable im- 
portance to the United States. 

The military advantages of the route consist in 
the fact of its nearness to the United States, and of 
the facilities which exist for transporting and main- 
taining troops in its vicinity in large numbers, and 
in defending it by sea as well as by land, 

The dsthmus of Tehuantepec is on Mexican terri- 
tory, and the ship railway project is receiving eyery 
encouragement from the Mexican Government. 
The concession that has been granted to Captain 
Eads is of the most liberal character, probably more 
so than any Government ever granted to a private 
individual. As described in our article before 
referred to of the 12th of December last, it exempts 
his company from taxes and duties of all kinds, and 
gives him right of way and full control of tolls and 
regulations. One of the opponents of the Bill in 
the Mexican Congress complained that the grant 
made Captain Eads sovereign of the Isthmus in 
place of Mexico, which bad abdicated. Americans 


claim that its importance to the United States| 


consists in the fact that the charter enables the 
company to discriminate in favour of the commerce 
of any nation which aids in building the work; and 
they consider that if this power is made use of and 
a large rebate allowed to American ships on transit 
dues, American —— will be able to compete 
with English through the canal, and the lost ocean 
trade of America will grow up again. 

The great advantages to America of the Tehuante- 


pec route in respect of its position, and of the con- | weight of independent evidence that has been given |! 
|in its favour, should be sufficient to overcome this. 


trol the ship company will have over the right of 
way across, are undoubted. The chief objections 
that have been urged have reference to the engineer- 
ing practicability of the scheme. We have already 
explained and illustrated the project in detail, and 
need only repeat now that it consists in raising a ship 
out of the water at one end of the line and lowering 
her into it at the other by hydraulic lifts, such as are 
in constant operation on the Thames, at Malta, at 


Bombay, and elsewhere, ‘The journey by land from 


one side of the Isthmus to the other is made upon a 
ship car that runs on several lines of rails, and 
receives the weight of the ship on numerous small 
hydraulic presses which are so placed as to dis- 
tribute the strain uniformly over the ship's 
bottom and sides. The railway track is quite 
straight except at points where a change of direc- 
tion is necessary, and this is effected by means 
of turntables. The Isthmus is 143 miles wide 
where it is — to make the railway, but a 
portion of this distance is traversed by the Coatza- 
coaleas river. ‘This is a broad and deep stream 
with 25 ft. of water from the mouth to Minatitlan, 
about 30 miles up. Below Minatitlan a tributary 
stream comes from the south and carries the deep 
water channel 20 miles further inland to a bend at 
Ceiba Bonita, where the work of the ship railway 
will begin. Here the land is marshy and a canal 
of 10 miles in length will probably be dredged before 
the railway is reached. The railway itself will run 
through a country of great fertility, beautiful 
scenery, and healthy climate. ‘The greatest eleva- 
tion that will be reached is 650 ft. at the paszes of 
Chivela, Tarifa, or Masagua, through one of which the 
road will run. From one of these points southward 


there is a choice of routes either to Salina Cruz | 


on a large lagoon, or by the town of Tehuantepec 
to the harbour of Ventosa, on the Pacific. A staff 
of engineers have been for some time on the 
Isthmus, making the surveys on which the direction 
of the line and the estimates of cost were based. 
Captain Eads estimates that the total cost of the 
railway with equipments and harbour work will not 
exceed 75,000,000 dols., and that four to five years 
will be sufficient time for completion. put 
The objections to the engineering practicability 
of this scheme which were at first urged are rapidly 
vanishing. Captain Eads has printed a remarkable 
collection of letters from English and American and 
other naval architects and engineers which com- 
pletely remove any cause for doubt that may bave 
existed. These letters include one from Sir E, J. 
Reed, K.C.B., M.P., which we printed on December 


16th last, and others from Mr, N. Barnaby, C.B., 
Mr. John Fowler, C.E., and Mr. J. F. Lyster, C.E., 
the engineer-in-chief of the Liverpool Docks. These 
and other eminent English and foreign engineers, 
including many Americans, are unanimous in favour 
of the practicability of transporting fully laden ships 
in the way Captain Eads proposes, with perfect 
safety, and it is the general — that this can be 
done with less possibility of straining than ships 
frequently meet with at sea. 

Captain Eads and his ship railway company have 
offered the American Government the advantages 
they hold under the Mexican grant, and a Bill is 
now before Congress, which, if passed, will give the 
United States the control of the undertaking. The 
total cost of the ship railway and its appliances is 
estimated at 75,000,000 dols., and the Government 
is asked to guarantee six per cent. dividends upon two- 
| thirds of this amount, viz., 50,000,000 dols. for fifteen 
years. This guarantee is not to include the principal, 
and is only to take effect after the practicability of 
the plan has been conclusively proved by opening 
a portion of the road and carrying ships over it. In 
consideration of this aid from the State all vessels 
upon Government business will be entitled to free 
transport across the Isthmus for ninety-nine years, 
and American merchant vessels will only pay one- 
half the rates that will be charged to ships of other 
nations. 

The Committee of Commerce of the Senate— 
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its place during periods 


machine, as well as to take 
of repairs, 

In the street lamps for the whole length 
of the Holborn Viaduct, that is to 
say, extending from the Old Bailey to 
Hatton Garden (two Edison’s lamps in 
each lantern)... “ a sai 

In the illumination of Dr. Parker’s City 
**Temple”’ nies ses mma 

In the central station and offices of the 
Edison Electric Light Compan ose 

In Messrs. Spiers and Pond’s Viaduct 
Hotel Restaurant and Buffet ... oo 

In one wing of the General Post Office... 

Distributed in small numbers through- 
out the warehouses and shops on the 
Holborn Viaduct tes we oe 


Total ‘ ove 1000 

The illustration on the opposite page is a 
general view of one of these interesting machines, 
which consists of an enormous dynamo-electric 
generator, similar in general design to the great 
machine at the Paris Exhibition, but differing 
in several important details of construction, placed 
side by side upon the same bedplate and foundation 
with a horizontal high-pressure Porter engine of 
130 horse power, the main shaft of which is a pro- 
longation of the axis of the armature of the gene- 
rator. 

Upon referring to the illustration it will be seen 
that this generator is of the Edison horizontal type, 


Number of 
mps. 


200 


175 





before which Sir E. J. Reed recently spoke in| the magnetic field being produced by a battery cf 
favour of the proposal—has just approved upani- | twelve horizontal electro-magnets disposed in three 
mously of it, and recommended the passing of the | rows of four magnets each, two rows being attached 
Bill, This is an important step and makes it pro- | by their ends to the upper pole-piece, and one row 
bable that the ship railway may soon be a practical |to the lower pole-piece, the further ends of all 


reality. There will be great opposition met with at 





later stages in the progress of the Bill, on account 
of the powerful interests connected with the rival 
canal schemes that will be arrayed against it; but 
the merits of the ship railway backed by the well- 
known ability of Captain Eads, and the great 


We shall watch the progress of the Bill with interest, 


and hope to see it passed in such a form as will 
enable an undertaking so important to the commerce 
of the world to be proceeded with and completed at 


| no distant date. 


| a 


| THE EDISON SYSTEM OF ELECTRIC 
ILLUMINATION. 

| We have from time to time, in the pages of this 
|journal, referred to the many interesting and 
ingenious devices introduced by Mr, Edison in con- 
nexion with electric illumination, and which have 
gone to develop and build up the present very 
complete and well-elaborated system of incan- 
| descence electric lighting which bears his name, and 
which formed one of the most attractive exhibits at 
the Exhibition of Electricity at Paris, as it does at 
| the present electrical display at the Crystal Palace. 
|In a short time, however, the public will have an 
opportunity of seeing its practical and extensive 
| application to ordinary purposes by the lighting of 
| the street Jamps, and most of the shops and ware- 
| houses, throughout the whole length of the Holborn 
| Viaduct in London, including part of the General 
| Post Office, and the whole of the City Temple, for 
this installation is in a very forward state, and is 
rapidly approaching completion. 

In our issue of the 21st of October of last year® 
we illustrated and described the great Edison 
dynamo-electric generator which was so much 
delayed in its transmission from New York to the 
Paris Exhibition, but which after it was set to work, 
illuminating as it did nearly a thousand sixteen- 
candle lamps formed so attractive a feature of 
that unrivalled exhibition. In the present notice 
we propose to describe another enormous electric 
| generator of improved construction, two of which 
| bave recently been brought over from New York 
land erected at the offices of the Edison Electric 

Light Company on the Holborn Viaduct, for the 
| working of the installation above referred to. In 
this installation there will be no less than a thousand 
|full size, or sixteen-candle incandescence electric 
| lamps maintained constantly in operation and which 
|are distributed as according to the list given in the 
next column. All these lamps will derive their current 
from one of the two machines which are fixed in the 
basement of the company’s offices, the other machine, 
which is very similar, being kept in reserve in the 
event of any accident occurring to the working 
* See ENGINEERING, vol. xxxii., page 409. 6 


being united by a massive heel plate, seen at the 
back of the figure. The armature is driven at a 
speed of 350 revolutions per minute, within a 
cylindrical space bored out of the very massive pole. 
pieces shown in the front of the illustration, and 
which are built up of twelve heavy blocks of cast 
iron held together by long bolts threaded through 
them, and by surface coupling plates screwed on to 
three of their faces. The armature, like that of the 
| Paris machine, is of cylindrical form, and is composed, 
first of a core built up of no less than 2200 discs of 
very thin sheet iron, alternating with discs of tissue 
paper, while at every foot measured in the direction 
| Of its length, is a disc of thick iron to give stability 
| and rigidity to the armature ; the whole is squeezed 
and bolted together by eight longitudinal bolts 
passing through all the discs, and througha pair of end- 
plates by which the pressure is applied, and the whole 
is bushed with a tube of wood, so as to insulate the 
armature core from the rest of the machine. The 
induction portion of the armature is composed of 
108 straight longitudinal thick bars of nearly pure 
copper of trapezoidal cross-section, arranged at 
| equal distances around the core and insulated from 
it. These 108 copper bars are united at alternate 
ends to as many copper discs, half of which number 
are strung on to the shaft at one end of the arma- 
ture and the other half at the other; ail the discs 
are insulated from the shaft and from one another, 
and the bars are so connected with them that the 
bars and discs together form a continuous and 
closed circuit, wound as it were longitudinally 
j}around the core, ‘This coupling up is effected as 
follows: each of the copper bars is connected 
, at each end to the edge of one of the copper discs, 
jand the diametrically opposite edge of the same 
| dise is connected to the corresponding bar at the 
opposite side of the armature ; this bar in its turn is 
connected to one of the discs at the other end, and 
the opposite edge of this disc is connected to the bar 
next in rotation to the bar we started with, this 
again to the next disc at the other end, until all the 
bars and all the discs have been connected together 
in such a way that a current of electricity transmitted 
through the armature would pass along one bar, 
then across the disc at one end, back by the cor- 
responding bar on the opposite side, then across a 
disc at tue other end to the second bar, along that 
to No. 2 disc and back on the opposite side to 
another disc, so that for all electrical purposes the 
bars and discs together may be looked upon as 
making up a thick copper coil of extremely low 
resistance, wound longitudinally over an iron cylin- 
der in a single layer, the various convolutions of 
which being at equal angular distances apart around 
the circumference of the cylinder, 

In the disposition of the inductive portion of this 
armature it is identical with the armature of the 
ordinary Siemens direct-current machine, but the 
coupling up is simpler, and the course taken by 
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the currents produced is in consequence somewhat 
different. 

The diameter of the armature when complete is 
28 in., its length is 5 ft., and its weight is over four 
tons. When it is remembered that this mass is 
revolved within the hollow cylindrical space between 
the pole-pieces at a speed of 350 revolutions per 
minute, it will readily be anticipated that if the heavy 
bars of copper were attached to the armature only at 
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there is no tendency for them to be sheared off in 
the starting and stopping of the machine, a defect 
which showed itself in the machines of this type 
which were first constructed. Upon the cylindrical 
surface of this commutator are pressed two sets of 
metallic brushes or collectors mounted in spring 
fittings attached to a rocking arm—shown to the 
extreme right of the illustration—by which the 
angular position of the points at which the brushes 


their ends, which are between 4 ft. and 5 ft. apart, and | make contact with the commutator can be adjusted 
revolving as they do at a circumferential speed of | with respect to the neutral plane of the magnetic 
43 ft. per second, the armature would be speedily | field so as to obtain the maximum efficiency of the 
destroyed by the bars flying out under the influence | machine. 


of centrifugal force, and coming in contact with | 


the iron pole-pieces which embrace them. To | 
prevent this, the bars are held together at short | 
distances along the length of the armature by coils 
of steel piano-forte wire bound tightly round the 
bars over bands of mica, by which they are insu- | 


The motive power is a horizontal engine of the 
Porter type, of 130 horse power nominal, fitted with 
a Porter governor and expansion gear, and with a 
| steam pressure of 120 Ib.; it drives the armature 
which is mounted on the crankshaft at a velocity of 
350 revolutions per minute, the steam being supplied 


lated from them, and some idea may be formed of | by one of Messrs. Babcock and Wilcox’s compound 


the high class workmanship and fitting together of | tubular boilers. 


this finely constructed machine when we state that | 
although the diameter of the revolving armature is 


28 in., that of the cylindrical space within which it | 


revolves is only 28}in., thus allowing but one- 
eighth of an inch clearance between the induction 
bars and the pole-pieces. It is needless, of course, 
to point out that this accuracy of construction adds 
very considerably to the efficiency of the machine, | 
by enabling the armature to revolve in a more 
intense magnetic field than if, through less accurate 
workmanship, the magnetic poles, to insure the | 
safety of the machine, had to be farther off. 


| 
| 


The weight of the machine with 
its engine and bedplate, which is common to both, 
is over 20 tons. 

In order to keep the armature cool, thereby pro- 
tecting its insulation and keeping down its resistance, 
| there is a small blowing fan driven by the engine, 
| and from this blower three pipes are led which com- 
municate with three air channels cut through the 
pole-pieces, so as to maintain three jets of air 
constantly impinging on the middle of the rotating 
armature, which, escaping right and left are, during 
‘the working of the machine, continually ‘bathing 
the induction bars with air. The efficiency of this 


The electro-magnets by which the magnetic field | | arrangement is proved by the fact that streams o f 
is produced, consist of twelve horizontal cylindrical perceptibly warm air are, when the apparatus is in 
bars of iron about 8 ft. long, and coiled throughout | action, continually issuing from the two ends of 
their whole length with thick insulated copper | the hollow cylindrical space within which the 


wire, 
together in two parallel circuits of six coils each, | 


The coils of these magnets are connected | armature is rotating. 


The Edison incandescence lamps, which will be 


and the resistance of the circuit so arranged, and | worked on the Holborn installation, possess the 
which form a derived or shunt circuit to that of the | general features common to the incandescence lamps 


machine, is 2] ohms. The resistance of the arma- 
ture, as will be apparent from a consideration of its 
construction is practically inconsiderable, measuring 


only about aaa of an ohm (.00049 ohm), 


The commutator is a cylinder built up of a number 
of insulated copper sections as in that of the 
Siemens and Gramme machines, there being as 
maby copper segments as there are induction bars 
on the armature, and are connected to them by as 
many radial copper rods attached in such a manner 
that owing to a slight elasticity at the junction 








| of all the systems at present in use, that is to say, 
they consist of a fine filament of carbon enclosed in 
an exhausted glass envelope and rendered incan- 
descent by the passage through it of a current of 
electricity of sufficient strength. We need not 
refer to all the distinguishing characteristics of this 
interesting lamp in the present notice, because we 
intend on an early occasion to give a detailed 
description of it as well as the method of its con- 
struction, It is sufficient for our present purpose to 
point out that the features which distinguish the 
Edison Jamp from those of Mr. Swan and others is 











the material of which the carbon filament is made, 
and the arrangements by which it is placed in 
circuit with the source of electricity or generator. 
The incandescent filament in Mr. Edison’s lamp is 
made of carbonised bamboo fibre, while that of Mr. 
Swan is of cotton carbonised by a special process, 
thus differing again from the filaments in the Maxim 
and Lane Fox lamps, the former of which is pre- 
pared from paper treated in a residual vapour of 
gasoline, while the latter consists of carbonised 
vegetable fibre prepared by a very similar process, 
The fitting of the Edison lampis exceedingly simple 
and efficient, consisting of a brass cone and a brass 
screw forming the terminals of the carbon filament, 
but otherwise insulated from one another by plaster- 
of-paris, and this little device, which is attached to 
the stem of the lamp, screws into a corresponding 
and similarly put together socket consisting of a 
hollow brass cone and a hollow screw, which are 
respectively in electric communication with the con- 
ductors leading from the generator. When the fitting 
of a lamp is screwed into this socket the cone on the 
lamp is, by the action of the screw, drawn firmly 
into its conical seat, and thus good metallic contact 
is insured not only between the two cones but also 
between the corresponding threads of the two 
screws, and thus the resistances of joints is reduced 
to a minimum, and it becomes almost impossible 
for any of the current to be lost by faulty con- 
nexions, 

The conductors employed on the Holborn instal- 
lation are similar in construction to those exhibited 
in Paris, and consist of a pair of copper rods of 
segmental cross-section enclosed in iron gas tubing, 
the intervening and surrounding space being filled 
with a bituminous insulating compound, These 
double conductors or electrical mains are made in a 
number of sizes, the cross-section of the copper bars, 
and therefore the diameter of the encasing tubing, 
being proportioned to the current it is intended to 
transmit. ‘They are laid along the subway of the 
Viaduct, branches—the details of which we shall 
describe in another notice —being taken off at places 
along their length corresponding to groups of derived 
circuits or to the various houses to which the current 
is supplied, and the branch conductors employed for 
this purpose being similar to in construction, but 
smaller in size, than the great supply mains with 
which they are connected. 

In order to render impossible the occurrence of 
fire through the undue heating, through any cause, 
of conductors, as well as for the protection of the 
lamps, every branch and sub-branch and smaller 
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derived circuit throughout the whole system is 
fitted, at the point where it joins its corresponding 
superior main, with a safety guard or cut-off, con- 
sisting of a short length of lead wire or other easily 
fusible conductor through which the derived current 
entering the branch from the main is transmitted, 
and which as long as the strength of the current is 
not abnormally great, transmits it, as does any 
other portion of the branch. The moment, however, 
that from any cause the current becomes strong 
enough to do damage, the lead wire is fused by it, 
and the particular branch which would otherwise be 
liable to injury is cut out of the circuit without in 
any way interfering with the rest of the main circuits 
or their branches. 

Forming an important part of the Edison system 
are the arrangements for the regulation of the 
strength of the current to the work it is required 
to doat any one moment, and this is performed for 
a whole district entirely in one room at the central 
station. We shall describe this very characteristic 
and well-developed feature of the system later on, 
but we may briefly say that the current passing out 
of the central station is controlled by a regulator 
which by varying the resistance of the circuit of 
the field magnets of the machine, regulates the 
intensity of the magnetic field and thus weakens 
or strengthens the currents induced in the armature 
with a proportionately decreased or increased expen- 
diture of motive power and therefore of consump- 
tion of fuel. In the regulating room is an electro- 
motive-force-indicator consisting of a balanced 
reflecting galvanometer making its indications by 
the movement of a spot of light upon a divided 
ecale and showing instantly to the assistant in charge 
any variation of strength of current produced 
throughout the whole system by the turning on or 
extinguishing of avy series of lamps. A supple- 
mentary indication is also given by the behaviour 
of a small series of ‘- pilot lights” in the regulating 
room and included in the general circuit, 

The electricity supplied to each consumer will be 
measured by a most ingenious meter (which we 
shall describe in a future notice), placed on his own 
premises, and under this system those who make 
use of the light will be as independent of the persons 
in charge of the apparatus at the central station as 
gas consumers are at the present moment of the 
They will have com- 


employés at the gas works. 
plete control of the lights on their premises, and 
can turn on or extinguish any or all of their lamps 
without any communication with head-quarters for 


the demand for electricity, in other words, the 
number of channels opened to the current at any 
one time is instantly indicated in the regulating 
room, and the supp/y, that is to say, the strength of 
the current, can as instantly be adjusted to it. 

The arrangements of this very interesting instal- 
lation have been carried out under the management 
of Mr. Edward Hibberd Johnson, who is the repre- 
sentative of Mr. Edison in this country in all 
matters connected with the electric light, and ‘to 
whom we are indebted for much information. 

Within the limits of a preliminary and introduc- 
tory article, such as this is intended to be, it is 
impossible to do more than indicate the general 
features of a system consisting of so many points of 
interest, but we have in the present notice gone 
over sufficient ground to show that if the panic was 
premature which was produced in the gas-share 
market some three years ago by the announcement 
that Mr. Edison had elaborated a complete and 
practical system of electric lighting to compete suc- 
cessfully with gas on all its points, Mr. Edison has 
since made good his claim to the laurels he was 
thought to have lost by the natural collapse of an un- 
reasonable scare, for, if the permanent working of 
the installation on the Holborn Viaduct prove as 
successful in its results as those of the experimental 
trials have—and there is no reason to suppose it 
will not—there can be little doubt that an era is 
opening for electric illumination greater in magni- 
tude and importance than has ever preceded it. And 
we need hardly say we hope that such may prove to 
be the case. 





THOMAS AVELING. 

Ir is with very great regret that we record the 
death on Tuesday las‘, the 7th inst., of Mr. Thomas 
Aveling, the well-known senior partner of the firm 
of Messrs. Aveling and Porter, of Rochester. Mr. 
Aveling’s decease took place after a very brief 
illness, which was not at first deemed to be serious, 
and the news of his death will cause a shock to a 





wide circle of friends. Mr, Aveling was born at 
Elm, in Cambridgeshire, on the 11th of September, 
1824, and he was thus but little over 57 years of age 
at the time of his decease. His family was one of 
the oldest in Cambridgeshire, in which county it 
had been settled between four and five centuries. 
His grandfather was high sheriff for Cambridge- 
shire and Huntingdonshire in 1802. Mr. Aveling’s 
father died while he .was very young and his 
mother subsequently removed to Rochester, where 
she was married a second time to the Reverend 
John D'Urban, who for more than twenty years was 
in clerical charze of the parish of Hoo-Saint, Wer- 
burgh. It was in the Hundred of Hoo, and during 
the latter part of the above-named period, that Mr. 
Aveling first gained practical experience in agricul- 
ture, while later on he became a farmer at Ruckinge, 
in the Weald of Kent. 

Mr. Aveling was, however, in many ways more 
fitted for being an engineer than a farmer, at all 
events as farming was carried on in those days, and 
he was impressed with the fact that a great deal 
remained to be done to adapt steam power thoroughly 
to agricultural requirements, This led him to give 
up farming and establish small works at Rochester 
for the manufacture and repair of agricultural 
implements. One of the points to which Mr, 
Aveling early devoted his attention was the render- 
ing of agricultural engines self-moving, and in 1859 
he took out a patent foran arrangement of pitch 
chain gearing applicable to such engines. Mr. Ave- 
ling did not at first build engines himself, but applied 
this gear to ordinary portables constructed by 
Messrs. Clayton and Shuttleworth. Later on, how- 
ever, he commenced engine building on his own 
account, and in 1860 he exhibited the first of these 
engines at the Royal Agricultural Society’s Show 
at Canterbury, while in 1862 (he having been then 
joined by Mr. Porter) his firm, Messrs. Aveling and 
Porter, exhibited an engine at the London Inter. 
national Exhibition. It is to be borne in mind 
that Mr. Aveling’s earlier engines were not traction 
engines in the ordinary acceptation of the term, but 
simply self-moving agricultural engines not intended 
to haul after them a heavier load than a thrashing 
machine. Later on, however, the firm of Aveling 
and Porter took up the manufacture of traction 
engines for haulage purposes as well as that of 
steam ploughing engines, their works steadily 
developing in size and productive power, until they 
reached their present important position. 

Of the numerous improvements in agricultural 
locomotives and traction engines introduced by Mr. 
Aveling, we can give but a hasty sketch here. In his 
earlier engines the power was, as we have stated, 
transmitted from the second motion shaft to the 
driving axle by a pitch chain, and for many years 
Mr. Aveling was a strong advocate for this form of 
gear and did much to perfect its manufacture. 
Thus by the employment of a duplex drilling 
machine to insure accuracy in the pitch of the links, 
the use of core annealed steel for the pins, and 
by the choice of good proportions, he secured for 
this chain gear a durability far beyond that which it 
possessed before he introduced his improvements. 
He also devised convenient arrangements for 
tightening the chain when stretched by moving the 
bearings of the second motion shaft, at the same 
time maintaining a constant distance between that 
shaft and the crankshaft, so as not to interfere 
with the action of the toothed gear. The introduc- 
tion of steel castings, however, and cast steel 
gear, may be said to have revolutionised traction 
engine construction, and it led Mr. Aveling to 
abandon the chain gear entirely for all ordinary 
engines, 

Mr. Aveling was a thorough believer in the bene- 
fits of steam jacketting, and upwards of twenty 
years ago he patented his well-known arrangement 
in which the cylinder is surrounded by a capacious 
jacket forming the steam dome, the steam traversing 
this jacket on its way to the valve chest, which it 
enters at the top. ‘This is an arrangement which 
has now been almost universally adopted by traction 
engine builders, and it is undoubtedly an admirable 
one for its purpose. It is to Mr. Aveling also that 
is due the general adoption of single cylinders for 
traction purposes. We believe that we are correct in 
stating that Mr. Aveling was the first to builda 
traction engine with a single cylinder, and for many 
years he had to uphold the advantages of that 
arrangement against great opposition. ‘The sufli- 
ciency of the single cylinder for all ordinary con- 
ditions is now, however, generally acknowledged, 
while ifs simplicity has led to its extended adoptio.. 





A feature connected with Mr. Aveling’s earlier 
practice which deserves notice here, was the arrange- 
ment of steering wheel, which he devised about 
1860, and which many of our readers will re- 
member as being fitted to the engine exhibited by 
Messrs, Aveling and Porter in the International 
Exhibition of 1862. According to this plan, which 
was for some years adopted by the firm to the 
exclusion of other arrangements, the leading axle 
had attached to it a light frame projecting for- 
wards, this frame carrying at its front end the 
vertical axis of a forked spindle, in the fork of which 
was mounted a sharp-edged wheel beariug on the 
road. ‘his wheel could be readily diverted by a 
tiller to either side, and when thus diverted, it led 
off to the side towards which it was pointed, taking 
with it the front end of the light frame and so lock- 
ing round the leading axle. The engine thus followel 
the pilot wheel as it might be named. 

During later years Mr. Aveliny’s attention was 
devoted to improvements in detail rather than to 
the introduction of any radical changes in traction 
engine construction. Amongst these improvements 
may be specially noticed the plan of carrying up 
the side plates of the firebox casing to form the 
brackets for the crankshaft and countershaft bear- 
ings, and in steam ploughing engiues for working 
on the double engine system, the introduction of 
right and left-hand engines so as to secure that the 
rope when hauling should ia both engines lead on 
to the side of the drum next the driving pinion, thus 
relieving the drum spindle of by far the greater 
part of the strain. 

The combination of a traction engine and crane — 
an arrangement which he first exhibited at the 
Royal Agricultural Society's Show at Oxford in 1870 
—although not originating with Mr, Aveling, was 
one which he did much to bring into a practical 
form and to popularise, and it was one which 
materially increased the usefulness of traction 
engines. The amount of work which can be done 
by one of these handy crane engines is in fact marvel- 
lous, and few can appreciate it who have not seen 
one these engines handling exhibits in a show-yard 
or employed under similar conditions. Another 
combination of Mr. Aveling’s of much promise, 
although it is one which has not yet been fully 
developed, consisted in the attachment of a traction 
engine to a reaping machine, the latter being pro- 
pelled in front of the former, and the reaper 
mechanism being driven by a belt from the engine, 
so that the adhesion of tae reaper wheels had not to 
be relied upon. Some excellent work has been done 
by this arrangement. 

Up to the time of his death it may, we think, be 
safely said that no man living had so extensive a 
practical knowledge of steam haulage on roads as 
Mr. Aveling, or so thorough an appreciation of the 
requirements which traction engines ought to fulfil. 
A tirm believer in the great future of steam traction 
he combined with exceptional experience, keen 
powers of observation, and abundant energy and 
good common sense, which served him in good stead 
in overcoming failures and opposition under which 
most men would have given way. Of the success 
which attended his efforts the enormous number of 
traction engines now in use in Kent alone forms 
the best record; amongst these being the numerous 
military engines (adapted for either rail or road 
service) which he constructed for the use of the 
Royal Engineers at Chatham and on the perfection 
of which he bestowed much attention. 

Another matter with which Mr. Aveling was most 
prominently connected was the introduction of road 
rolling by steam. The idea of employing steam 
power for this purpose originated with the late Mr. 
William Clark, when chief engineer to the munici- 
pality of Calcutta, and a steam road roller was 
designed for Mr. Clark by Mr. Batho, then of 
Birmingham. It was not, however, until the con- 
struction of such rollers was taken up by Messrs. 
Aveling and Porter, that they came into use in this 
country. As in the case of traction engines, so 
in that of steam rollers, Mr. Aveling carefully 
studied the requirements to be fulfilled in practical 
working, and he introduced successive improvements 
from time to time as experience showed the weak 
points of the earlier designs. Mr, Aveling soon appre- 
ciated the serious objections which existed to the 
employment of the very heavy rollers at first thought 
to be necessary, and he devoted himself to the per- 
fection of machines of comparatively light weight and 
capable of being readily handled in any thorough- 
fare. A great point was that, in his traction en- 
gines, Mr. Aveling had obtained a very economical 
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motor, and by combining this with the parts requisite 
for road rolling, he produced a machine which would 
do the work at an exceedingly moderate cost for 
fuel and maintenance. As a result, Messrs. Aveling 
and Porter's steam road rollers are now to be found 
in nearly every important town in the kingdom, and 
their employment is spreading more rapidly than 
ever both in this country and abroad, 

Mr. Aveling was elected an associate of the 
Institution of Civil Engineers in 1871, and a member 
of the same body in 1877. In 1869 he was elected 
a mwember of the Institution of Mechanical Engi- 
neers, and he was also a member of the [ron and 
Steel Institute. About two years ago he was 
elect da member of Council of the Royal Agricul- 
tural Society, and from the time of his election to his 
decease he took a most active part in the manage- 
ment of the Society's affairs. His thorough practical 
knowledge of all the circumstances under which 
steam power can be employed on a farm rendered 
bis advice of special value, while his broad views 
were a guarantee against the advocacy of any course 
likely to retard progress ; by his death the Society 
has sustained the loss of one who had both the power 
avd the will to promote its best interests. At the 
annual shows of the Society, Mr. Aveling’s hearty 
appreciation of improvements and his out-spoken 
aud frequently quaint criticisms of doubtful modifi- 
cations will be greatly missed, and his loss long and 
sincerely regretted. In the various International 
Exhibitions of England, France, Austria, America, 
and other countries, be took a most active part, and 
he received from the French Government the 
investiture of the Order of Chevalier of the Legion 
of Honour, while the Emperor of Austria conferred 
on him the knighthood of the Order of S.S. Francis 
and Joseph. He was a member of the executive 
committee of the Peasant Farmer's Seed Fund in 
1871 after the Franco-German war, and he took a 
most active part in the introduction of steam culti- 
vation in France, 

In the city which he had so long made his home 
Mr. Aveling’s decease will be severely felt. A 
thorough liberal in politics and a most active 
and earnest worker in the cause of his party, Mr. 
Aveling never allowed his political feeling to inter- 
fere with his aid to schemes of public utility. Few 
but those who have been intimately associated with 
him either know, or ever will know, how much 
Rochester owes to his energy and liberality. A 
warm advocate for bringing the advantages of 
a thoroughly good education within the reach of 
the masses, Mr. Aveling devoted much time to the 
organisation of the public schools of Rochester, and 
there are probably few townsin the kingdom where 
there are now equal educational advantages. In 
the establishment of baths and other public improve- 
ments he also took a leading part, and he was a 
member of most of the local public bodies, while he 
had also filled the office of mayor. Of late he had 
taken great interest in the development of the 
Farmers’ Alliance, and had taken a most active part 
in the disseminetion of its principles ; he was chair- 
man of the Mid-Kent branch of the Alliance at the 
time of his death. 

We have said that Mr. Aveling’s lest illness was 
a brief one, but he bad not been in thoroughly good 
health for some time past. During the week before 
last he caught a severe cold while having a short 
cruise in his yacht, and from the effect of this cold 
he never recovered, the immediate cause of death 
biog pleurisy and pneumovia. His funeral is to 
take place to-morrow (Saturday) at Hoo. The short 
time which has elapsed since the sad news of his 
death reached us must be our excuse for many 
shortcomings in our present notice of Mr. Aveling’s 
active and useful career. As a man of great ability, 
unbounded energy, and warm sympathies, Mr. 
Aveling will long be deeply regretted by a very 
large circle of friends, 








THE WEATHER, FEBRUARY, 1882. 

Tue weather of February was very similar to that of 
January ; mild, with a good deal of mist and fog 
in the early part of the month. Atmospheric pres- 
sure and temperature were again both high as the 
following statement shows. ‘Lhe positions referred 
to are the extremes of the British Isles, the Isle of 
Man being considered central, 

‘Tbe resultant of the daily general directions of 
the winds is S.W., which is only two points more 
southerly than that for a number of years. Indeed 
the winds in the west and north districts were more 
persistent from S.W. than those in the south, east, 


and central districts, where the pressure was higher 
and the winds more variable. In correlation with 
these conditions the rainfall in the west and north 
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Mean Difference Difference 
Positions. Pressure. {from Norinal. Tempers- trom Normal, 

in. in. deg. | deg. 
North poe 29 84 above 0.08 43 above 4 
South aid 30.25 ~ 46 or a 
West ve 30.01 16 46 i 3 
Fast woof «80,15 a 24 | 40 a 
Central... 30.10 *% 22 44 2 
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was above the average, while that in the south and 

















east was only about half the usual quantity. ‘This 
is shown by the following Table : 
| , 
Places, Rainy Days. Amount, Fg 
in. | in. 
Sumburgh Head 24 4.37 | above 1,97 
_- =r 14 1.59 | below 1,29 
Valencia poe ‘< 20 4.49 above 0.18 
Yarmouth .,,, - 7 0.99 below 1.06 


From the 13th to the 25th the reports from 
Stornoway have had to do duty for those from 
Sumburgh Head in consequence of the failure of the 
telegraph cable. 

The barometer was again abnormally high. On 
the 20th it attained 30.93 in. at Roches Point, but 
it fell to 28.7 in. in the west of Ireland on the 26th. 
The highest temperature was 57 deg. on the 12th at 
London, the lowest 21 deg. on the 2nd at Rotham- 
stead. In the first part of the month while a high 
state of pressure existed over England, the contrasts 
of temperature at 8 A.M. were extraordinary. Thus 
on the Ist, while Valencia had 48 deg., Cam- 
bridge had only 28 deg.; on the 2nd Stornoway 
45 deg., London 25 deg.; 3rd, Stornoway 46 deg., 
Cambridge 33 deg. ; 4th, Stornoway 47 deg., Oxford 
25 deg. ; 5th, Valencia 48 deg., Nottingham 31 deg. ; 
6th, Scilly 45 deg., Oxford 30 deg. By this time 
the distribution of pressure had become nearly 
uniform, and the differences of temperature were 
not so large. But on the 10th, with a low pressure 
in the north-west, Nairn reported 50 deg, and 
Yarmouth 34 deg. The large simultaneous dif- 
ferences of temperature which happened afterwards 
are not so remarkable, inasmuch as Scilly is perhaps 
the warmest place in the British Isles in winter, a 
fact due to its southern and insular position. ‘Thus 
on the 16th, Scilly was 49 deg. against 33 deg. at 
Yarmouth ; 19th, 47 deg. against 36 deg. at Cam- 
bridge ; 28th, 51 deg. against 32 deg. at Nairn. 

Bright sunshine reckoned in percentage of its 
possible duration, was most frequent in east Scot- 
land 35, while southwest England had 25, north- 
east England 22, north Ireland 20, south Ireland 19, 
east England 18, central and south England 17, 
west Scotland 15, and north-west England only 14. 
lt is important to trace the connexion which the 
distribution of sunshine has, if any, with the other 
meteorological elements, but it is not easy to do so. 
The inquiry offers baffling and perplexing contradic- 
tions from month tomonth. In the present instance 
most sunshine seems to have been recorded where 
there was the greatest frequency and amount of 
rain, though, as if in confirmation of the accuracy 
of the sunshine recorder, less overcast weather was 
reported from that district than from any other. 
The most overcast weather was reported in the 
west of Ireland. In the two first weeks the mor- 
tality was remarkably high, and the excess above 
the average was considered to be due to the London 
fogs. 





NOTES. 
New Frencu Raitways. 

BILLs are now before the French Chamber, de- 
claring various projected railways to be “of public 
utility.” The following are the principal among 
them. From Fontenay-le-Comte to Breuil-Barret, 
connecting the direct line from Rochelle to Paris 
with the line from Angers to Niort, which it joins 
at Breuil-Barret, having crossed the valley of the 
Méve on a viaduct; length, ten miles. From 
Fontenay-le-Comte to Cholet, crossing La Vendée, 
and establishing connexions with the Bressuire 
and Clisson lines ; length, sixty-two miles. From 
Gerbéviller to Bruyéres, being a continuation of 
the line from Lunéville, intended to establish com- 
munication between Nancy, Lunéville, and the 
central mass of the Vosges ; length, thirty miles. 


From Blanc to Argent, crossing the departments 





of Indre, Loir-et-Cher, und Cher, and putting La 








Rochelle, Rochefort, and Poitiers in direct com- 
munication with the east of France ; length, about 
105 miles. From Tours to Largé, connecting various 
lines in the basin of the Loir ; length, about forty- 
two miles. From Bazas to Eauze, crossing the 
departments of La Gironde, Les Landes, and Gers, 
and meeting the lines from Bazas to Langon, and 
from Condom to Riscle ; length, about fifty-two 
miles. The total cost of these railways (including 
rolling stock) is estimated at $1,116,000 francs 
(3,244,640/.), of which a considerable portion will 
be paid by the localities concerned. 

ELectric Power. 

The latest novelty in the application of electric 
power is the driving of some piles to support a 
cofferdam across the River Lea at Hatfield Park, 
the seat of the Marquis of Salisbury. The power 
was transmitted by two dynamos connected by two 
conducting wires to a pile-driver on a barge in the 
river, and the dolly weighed from 4 cwt. to 5 ewt., 
and worked with ease and regularity. The first appli- 
cation of electricity to the propulsion of tramcars 
in England was made on Saturday, the 4th inst., 
at the works of the North Metropolitan Tramways 
Company, Leytonstone. The car employed was 
one which has already been tried in France. It is 
fitted with Faure accumulators under the seats, 
and connected to an electric motor beneath the car, 
acting by pinions on the wheels. The experiments 
were successful, and short runs were made along 
Union-road to the surprise of the spectators, who 
could see no visible driving. The aceumulators 
weighed 30 cwt., and were charged to yield 25 
horse power for an hour or 5 horse power for five 
hours. Thus the car could have run with its pas- 
sengers for half a day allowing for loss of energy. 
The drawbacks are that the car and cells weigh so 
much—®) tons—and that the pinions make a dis- 
agreeable grinding noise, but this is of course only 
a mechanical defect. The experiments were un- 
dertaken by Mr. Radcliffe Ward on behalf of the 
Faure Accumulator Company, and she promoters 
hope to work the car at one-half the cost of horses, 
and also to drive cabs and omnibuses in a similar 
manner. 


Leap MINING AND Royatrizs. 

Although there has been less heard of the distress 
in the lead mining dales than in the purely agri- 
cultural districts, it is perhaps as keen, and it is in 
part due to the same cause. In Weardale, in Tees- 
dale, and in other partsof the northern lead mining 
district, there is severe distress. Some of the 
richest veins of lead have been worked out; there 
is an increasing competition with imported lead, 
and with the lower price that prevails in the market 
the royalties fixed years ago are felt to be increas- 
ingly oppressive. In some cases so much is this so, 
that mines have been laid idle because it was 
unprofitable to work them, and in others, there is a 
working on short time and other restrictions of 
output, possibly with the view of forcing up prices. 
It is not likely that this result will follow, because 
it is only a partial attempt and because it cannot in 
any way deal with the large quantity of foreign 
lead that is placed at our disposal. In periods of 
high prices of lead, in short, it is remunerative to 
work the lead mines; but when prices are low, the 
royalties—based on a given proportion of the out- 
put—press so heavily on the lead miner that it is 
only the best mines or the strongest firms that can 
continue working, for working often means selling 
pig lead at a loss or stocking it. It is worth the 
suggestion whether the principle of a sliding scale 
would not be the best that could be applied to 
mining royalties, because it would adjust itself to 
the circumstances of the industry and to the con- 
dition of prices. It is evident that just as rents 
have been reduced for farmers so will royalties 
need to be for mineowners, and from their “ un- 
earned invrement” they can very well allow. 
But if so reduced an adjustment to the fluctuations 
of the trade would very fittingly meet the case and 
would free one of the most ancient of our mining 
industries from the weight that handicaps it in the 
competition with foreign lead producers. 

DESAGGREGATION OF TIN. 

The question of the real causes of the so called 
desaggregation of tin remains stillan open one. Thin 
sheets of tin especially will sometimes, if exposed to 
the cold for long periods, be covered with blisters, 
become brittle, fall to pieces, and finally to powder. 
Fritzsche and Lewald spoke of a crystalline texture 
assumed by the metal under the influence of cold ; 
Professor Rammelsberg suggested a dimorphism of 
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tin on the base of investigations which revealed a 
decrease of specific gravity in this desaggregated 
tin, the common specific gravity being 7.29, that of 
this modified tin only 7.14. Oudemans and Walz 
reported a case in which good commercial tin with 
the usual amount of .3 per cent. of lead was, 
during its transport from Rotterdam to Moscow in 
a very cold winter, changed into the grey powder 
described by prior observers. Discussing this and 
other occurrences, Mr. Wiedemann pointed to the 
probable influence of continuous mechanical as well 
as physical vibrations, such as would result from 
variations of temperature. Another remarkable 
occurrence, however, renders pretty clear that slight 
continuous concussions of one or the other kind 
are not necessary for this phenomenon. In a corner 
of a window in Freiberg Cathedral, that had been 
built up for a long time, a wooden box was found 
which, when opened, not without some shaking, 
showed the fragments of a tin medal and ring— 
small pieces of a reddish-grey colour with the 
surprisingly low specific gravity of 5.8. In this 
case, asin the others mentioned, a metal with the 
usual brightness, specific gravity, and other quali 
ties of tin was reobtained simply by heating the grey 
pieces to the temperature of boiling water. At 
present our attention is drawn to this phenomenon 
by an observation of Mr. W. Markownikoff, of 
Moscow. Some of the tin cans kept in a cold room 
in one of the Government buildings at Moscow 
showed blisters, then holes, and finally fell to 
powder. Once set in, the process could not be 
stopped by removing the cans to a warm room ; 
the destruction ceased, however, if the attacked 
spots were cut out. None of the cans in use exhi- 
bited thisdesaggregation. Mr. Markownikoff thinks 
that more or less rapid cooling predisposes the tin 
to this decay, which is favoured by the cold. 


THe InsvuRANCE COMPANIES AND THE CRYSTAL 
PALACE. 

We are told that the directors of the Crystal 
Palace Company, as well as their numerous tenants, 
stall-holders, and exhibitors, have, within the last 
few days, been served with notices issued con- 
jointly by the various insurance companies in whose 
offices the Crystal Palace and its contents are 
severally insured, to the effect that, in consequence 
of the establishment within the building, of the 
Electrical Exhibition, the premiums on their 
policies of insurance against loss by damage by 
fire during the next six months will be more than 
doubled; moreover, that those of the insured 
who do not signify within three days their accept- 
ance of these terms will forfeit their policies 
and all privileges attaching thereto, and the 
insurance companies will after that time be no 
longer answerable for any damages occurring 
to their property through an outbreak of fire. 
The Crystal Palace and its contents have for mafiy 
years been charged for insurance at an excessively 
high rate (31s. 6d. per cent.) considerifig the nature 
of the building and the fact that it could never be 
totally destroyed by accidental fire, and this rate is 
now to be increased by 21s. per cent. for six 
months, making the total charge at the rate of 
3l. 13s. 6d. per cent. per annum. This is to be 
done because certain systems of lighting have 
been introduced into the building which are ac- 
companied with less risks from fire than any 
others, but which, moreover, are accompanied with 
proportionately greater risks of depreciation in gas 
property and of other dependent industries. It must 
never be forgotten that whatever risks there may 
be from electric lighting installations—and we do 
not deny that they exist—can only be incurred 
while the system is actually in operation, and even 
if it be admitted for the sake of argument that the 
specific risks of gas and electric lighting are equal, 
it must be borne in mind that while the risks from 
gas are continuous, those of electric lighting can 
only occur during the hours of darkness, and in the 
special case of the Crystal Palace for some four 
hours out of the twenty-four. We have not yet 
heard what course the Crystal Palace Company— 
who will probably be held responsible to their 
non-electrical or permanent exhibitors — will 
take with respect to the arbitrary claims of the 
insurance companies, or how the exhibitors will 
meet them. The extra premium to the Crystal 
Palace Company for the building alone represents 
a sum of 2000/., or 40,000 visitors on shilling days, 
and we venture to think that if a fire did occur to 
the property of any of the insured exhibitors it 
would be a very difficult thing for an insurance 
company to convince a jury of its non-liability 





to pay on a policy granted to an exhibitor at the 
commencement of the Exhibition. There ought 
to be a sufficient number of influential and wealthy 
proprietors of electric lighting systems to resent 
this attack on electricity as an illuminating agent 
in the most practical manner possible, by immedi- 
ately forming amongst themselves a co-operative 
insurance company not only to take over at ordi- 
nary rates all the policies of the Exhibition at the 
Crystal Palace, but to go to the public with the 
announcement that their faith in the safety of 
electric illumination is so well founded that they 
are willing to insure theatres, music halls, and 
other places now subject to extra premiums at 
ordinary rates, provided electricity be substituted 
for gas for purposes of illumination. Such an 
undertaking would go far to prove the ground- 
lessness of the fear of electric lighting, and would, 
in our opinion, notwithstanding the opposition it 
would meet with, prove a financial success, and 
would give a greater impulse to the general adoption 
of the electric light than anything that has taken 
place for a long time. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday the market at 
Middlesbrough was quieter. There was a very good atten- 
dance, but there was scarcely any business transacted. 
No. 3 Cleveland pig was sold at 41s. 9d. per ton in second 
hands. Messrs. Connal and Co., the warrant storekeepers 
here, hold 171,166 tons, which is a decrease of 210 tons com- 
pared with last week. Shipments are exceedingly active, 
and owing to the heavy sales of pig iron for forward 
delivery, it is believed that the exports will continue good 
for the next few months. 

The Make and Disposal of Cleveland Iron.—The Cleve- 
land Ironmasters’ Association returns for the month of 
February, show that of 163 blast furnaces in the North of 
England 117 are in operation. 

The Cleveland Pig Makers and the Trade Prospects.— 
Yesterday, a meeting of ironmasters was held at Middles- 
brough, when they compared notes as to the position and 
prospects of the iron trade. No resolution was passed but 
it was deemed expedient that for the present no iron- 
master should sell No. 3 Cleveland pig for less than 
42s. 6d. per ton. 

Messrs. Bolckow, Vaughan, and Co. (Limited).—This 
great tompany have issued their seventeenth annual 
report with regard to their iron and steel works at Middles- 
brough and their collieries in South Durham. They say: 
** My Lords, Ladies, and Gentlemen,— Your directors have 
pleasure in submitting herewith the company’s balance 
sheet and auditors’ report for the year ending December 31, 
1881. Having regard to the low prices ruling for pig iron 
during the second and third quarters, and the unsatisfac- 
tory condition of the coal trade over the whole of the past 
year, the directors feel assured that the results obtained 
will be considered satisfactory to the shareholders. 
The amount of profit available for distribution is 
305,8061. 12s. 5d., which your directors advise should be 
disposed of as follows: For payment of interest on deben- 
tures, 21,4561. 11s. 9d. ; for dividend on preference shares, 
20,0001. : for dividend on fally-paid shares of the company, 
at 11. 15s. per share, equal to 8} per cent. per annum, 
121,5461. 6s. ; for dividend on the shares with 12/. paid, 
at 11. 1s. per share, equal to 8} per cent. per annum, 
97,6971. 5s.; to be written off capital out of the profits of 
of the year, 40,000/.; balance to be carried forward, 
51061. 10s. (8d. ; total, 305,806/. 12s.5d. The plant and 
machinery have been kept in an efficient state, and several 
important repairs and improvements have been made and 
charged to revenue account. The rapid progress of inven- 
tion connected with the steel and iron trade necessitates 
the greatest watchfulness on the part of your directors 
to keep the works and plant in such a_ state of 
efficiency as will enable them to obtain the largest produc- 
tion, and work with the most economical results. It was, 
in consequence, arranged that their works manager, Mr. 
Richards, should visit America to make the fullest exami- 
nation and inquiry as to what was being done in connexion 
with those important industries. Much valuable informa- 
tion was acquired, though, in comparing the general 
arrangements of machinery and mode of manufacture with 
the American system of working, the Cleveland Steel Works 
suffered nothing, yet some labour-saving details of con- 
siderable value were observed, and are being adopted. The 
process of Messrs. Thomas and Gilchrist for making steel 
has, during the past year, been further simplified and 
improved. The two pits working on this system are to have 
a third converter placed in each, and it is only a question of 
time when the high quality of steel made by this process 
will assert itself, and overcome the natural prejudices which 
engineers entertain for any new system. ‘The expenditure 
of capital necessary for the erection and equipment of the 
company’s steel works has now reached very high figures. 
It has been referred toat several annual meetings, and has 
always been a matter of some anxiety to your directors. 
They are, however, now able to report that the works are 
practically completed, and are producing an average 
weekly make of 4500 tons of finished steel, consistin 
principally of railsand blooms. This out-turnis very muc 
larger than it was expected the works would produce when 
the operations were first commenced, and up to this point 
your directors have no reason to doubt the wisdom of the 
course they have pursued. Mr. T. Vickers and Mr. J. 
Cheetham are the retiring directors, and are eligible for 
re-election.” 











THE CONSERVATION OF SOLAR 
ENERGY. 
By C. W1LL1AM Sremens, D.C.L., LL.D., F.R.S. 

THE question of the maintenance of solar energy is one 
that has been looked upon with deep interest by astro. 
nomers and physicists from the time of La Place down. 
ward. The amount of heat radiated from the sun has been 
nar “aryom computed by the aid of the pyrheliometer of 
Pouillet and by the actinometers of Herschel and others at 
18,000,000 of heat units from every square foot of its surface 
per hour, or, put popularly, as equal to the heat that would he 
produced by the perfect combustion every thirty-six hours 
of a mass of coal of specific gravity=1.5 as great as that of 
our earth. If the sun were surrounded by a solid sphere of 
a radius equal to the mean distance of the sun from the eart; 
(95,000,000 of miles), the whole of this prodigious amount 
of heat would be intercepted ; but considering that the 
earth’s apparent diameter as seen from the sun is only 
seventeen seconds, the earth can intercept only the 225:)- 
millionth part. Assuming that the other planetary bodies 
swell the amount of intercepted heat by ten times this 
amount, there remains the important fact that 33$2222"9 of 
the solar energy is radiated into apace, and apparently lost 
to the solar system, and only sss5hpq00 utilised. 

Notwithstanding this enormous loss of heat, solar tempe. 
rature has not diminished sensibly for centuries, if we 
neglect the periodic changes, apparently connected with 
the appearance of sun-spots that have been observed by 
Lockyer and others, and the question forces itself upon us 
how this great loss can be sustained without producing an 
observable diminution of solar temperature even within a 
human lifetime. Amongst the hypotheses intended to ac- 
count fora continuance of solar heat is that of shrinkage, or 
gradual reduction of the sun’s volume suggested by Helm- 
holtz. It may, however, be urged against this theory that 
the heat so prodtced would be liberated throughout it; 
mass, and would have to be brought to the surface by 
conduction, aided perhaps by convection ; but we know of 
no material of sufficient conductivity to transmit anything 
approaching the amount of heat lost by radiation. 

Chemical action between the constituent parts of the sun 
has also been suggested ; but here again we are met by 
the difficulty that the products of such combination would 
ere this have accumulated on the surface, and would have 
formed a barrier against further action. 

These difficulties have led Sir William Thomson, fol- 
lowing up Mayer’s speculation, to the suggestion that 
the cause of the maintenance of solar temperature might 
be found in the circumstance of meteorolites falling 
upon the sun from great distances in space, or with 
an acquired velocity due to such fall, and he shows 
that each pound of matter so imported would represent a 
large number of heat units depending upon the original 
distance. Yet the aggregate of material that would thus 
have to be incorporated with the sun would tend to disturb 
the planetary equilibrium, and must ere this have shortened 
our year to an extent exceeding that resulting from astro- 
nomical records and observation. In fact Sir William 
Thomson soon abandoned the meteoric hypothesis for that 
of simple transfer of heat from the interior of a liquid sun 
to the surface by means of convection currents, which 
latter hypothesis appears at the present time to be sup- 
ported by Professor Stokes and other leading physicists. 

But if either of these hypotheses could be proved we 
should only have the satisfaction of knowing that the 
solar waste of energy by dissipation into space was not de- 
pendent entirely upon loss of its sensible heat, but that its 
existence as a luminary would be prolonged by calling into 
requisition a limited though may be large store of energy 
in the form of separated matter. The true solution of the 
problem will be furnished by a theory, according to which 
the radiant energy which is now supposed to be dissipated 
into space and irrecoverably lost to our solar system, could 
be arrested and brought back in another form to the sun 
itself, there to continue the work of solar radiation. 

Some years ago it occurred to me that such a solution of 
the solar problem might not lie beyond the bounds of pos- 
sibility, and although I cannot claim intimate acquaintance 
with the intricacies of solar physics, I have watched its 
progress, and have engaged also in some physical experi- 
ments bearing upon the question, all of which have served 
to strengthen my confidence and ripened in me the deter- 
mination to submit my views, not without some misgiving, 
to the touchstone of scientific criticism. 

For the purpose of my theory, stellar space is supposed 

to be filled with highly rarefied gaseous bodies, including 
hydrogen, oxygen, nitrogen, carbon, and their compounds, 
besides solid materials in the form of dust. This being the 
case, each planetary body would attract to itself an atmo- 
sphere depending for its density upon its relative attractive 
importance, and it would not seem unreasonable to suppose 
that the heavier and less diffusible gases would form the 
staple of these atmospheres; that, in fact, they would 
consist mostly of nitrogen, oxygen, and carbonic anhydride, 
whilst hydrogen and its compounds would predominate in 
space. 
But the planetary system, as a whole, would exercise an 
attractive influence upon the gaseous matter diffused 
through space, and would therefore be surrounded by an 
interplanetary atmosphere, holding an intermedite position 
between the planetary atmospheres and the extremely 
rarefied stellar space. 

In support of this view it may be urged, that in following 
out the molecular theory of gases as laid down by Clerk- 
Maxwell, Clausius, and Thomson, it would be difficult to 
assign a limit to a gaseous atmosphere in space, and 
further, that some writers, among whom I will here mention 
only Grove, Humboldt, Zoellner, and Mattieu Williams, 
have boldly asserted the existence of a space filled with 
matter, and that Newton himself, as Dr. Sterry Hunt tells 





* Paper read before the Royal Society. 
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us in an interesting paper which has po Capra reached 
me, has expressed views in favour of such an assump- 
tion. Further than this, we have the facts that meteorolites 
whose flight through stellar, or at all events through inter- 
planetary space, is suddenly arrested by being brought into 
collision with our earth, are known to contain as much as 
six times their own volume of gases taken at atmospheric 
pressure ; and Dr. Flight has only very recently communi- 
cated to the Royal Society the analysis of the occluded 
ses of one of these meteorolites taken immediately after 





ga 
cent to be as foilows : 
meee CO, hae bie . 0.12 
co .. 31.88 
H ssa . 45.79 
CH. ... pia ote iat - 4.55 
N ar 
100.00 


It appears surprising that there was no aqueous vapour, 
considering there was much hydrogen and oxygen in combi- 
nation with carbon, but perbaps the vapour escaped 
observation, or was expelled to a greater extent than the 
other gases by external heat when the meteorolite passed 
through our atmosphere. Opinions concur that the gases 
found occladed in meteorolites cannot be supposed to have 
entered into their composition during the very short period 
of traversing our atmosphere, but if any doubt should 
exist on this head, it ought to be set at rest by the fact that 
the gas principally occluded is hydrogen, which is not 
contained in our atmosphere in any appreciable quantity. 

Further proof of the fact that stellar space is filled with 
gaseous matter is furnished by spectrum analysis, and it 
appears from recent investigation, by Dr. Huggins and 
others, that the nucleus of a comet contains very much 
the same gases found occluded in meteorolites, including 
cirbon, hydrogen, nitrogen, and probably oxygen, whilst 
according to the views set forth by Dewar and Liveing, it 
also contains nitrogenous compounds such as cyanogen. 

Adversely to the assumption that interplanetary space is 
filled with gases, it is urged that the presence of ordinary 
matter would cause sensible retardation of planetary 
motion, snch as must have made itself felt before this ; 
but assuming that the matter filling space is an almost 
perfect fluid not limited by border surfaces, it can 
shown on purely mechanical grounds, that the retardation 
by friction through such an attenuated medium would be 
very slight indeed, even ut planetary velocities. 

But it may be contended that, if the views here advocated 
regarding the distribution of gases were true, the sun 
should draw to itself the bulk of the least diffusible, and 
therefore the heaviest gases, such as carbonic anhydride, 
carbonic oxide, oxygen and nitrogen, whereas spectrum 
analysis has proved on the contrary a prevalence of hydrogen. 
In explanation of this seeming anomaly, it can be shown 
in the first place, that the temperature of the sun is so 
high, that such compound gases as carbonic anhydride and 
carbonic oxide, could not exist within it, their point of 
dissociation being very much below the solar temperature ; 
it has been contended, indeed, by Mr. Lockyer, that none 
of the metalloids have any existence at these temperatures, 
although as regards oxygen, Dr. Draper asserts its 
existence in the solar photosphere ; there must be regions, 
however, outside that thermal limit, where their existence 
would not be jeopardised by heat, and here great accumula- 
tion of these comparatively heavy gases that constitute our 
atmosphere would probably take place, were it not fora 
certain counterbalancing action. 

I here approach a point of principal importance in my 
argument, upon the proof of which my further conclusions 
must depend. The sun completes one revolution on its axis 
in 25 days, and its diameter being taken at 882,000 miles, it 
follows that the tangential velocity amounts to 1.25 miles 
per second, or to 4.41 times the tangential velocity of our 
earth. This high rotative velocity of the sun must cause an 
equatorial rise of the solar atmosphere to which Mairan, 
in 1731, attributed the appearance of zodiacal light. La 
Place rejected this explanation on the ground that the 
zodiacal light extended to a distance from the sun exceed- 
ing our own distanee, whereas the equatorial rise of the 
solar atmosphere due to its rotation could not exceed ;ths 
of the distance of Mercury. But it must be remembered 
that La Place based his calculation upon the hypothesis of 
an empty stellar space (filled only with an imaginary ether), 
and that the result of solar rotation would be widely dif- 
ferent, if it was supposed to take place within a medium of 
unbounded extension. In this,case pressures would be 
balanced all round, and the sun would act mechanically 
npon the floating matter surrounding it in the manner of a 
fan, drawing it towards itself upon the polar surfaces, and 
projecting it outward in a continuous disc-like stream. 

By this fan action, hydrogen, hydrocarbons, and oxygen 
are supposed to be drawn in enormous quantities toward 
the polar surfaces of the sun; during their gradual 
approach they will pass from their condition of extreme 
attenuation and extreme cold, to that of compression, 
accompanied with rise of temperature, until on approach- 
ing the photosphere they burst into flame, giving rise to a 
great development of heat, and a temperature commen- 
surate with their point of dissociation at the solar density. 
The result of their combustion will be aqueous vapour an 
carbonic anhydride or oxide, according to the sufficiency or 
the insufficiency of oxygen present to complete the combus- 
tion, and these products of combustion in yielding to the in- 
fluence of centrifugal force will flow toward the solar 
equator, and be thence projected into space. 

The next question for consideration is: What would 
become of these products of combustion when thus ren- 
dered back into space? Apparently they would gradually 
change the condition of stellar material, rendering it more 
and more neutral, but I venture to suggest the possibility, 
nay, the probability, that solar radiation would, under 
these circumstances, step in to bring back the combined 
materials to a condition of separation by a process of dis- 








sociation carried into effect at the expense of that solar 
energy which is now supposed to be lost to our planetary 
system. According to the law of dissociation as developed by 
Bunsen and Sainte-Claire Deville, the point of dissociation 
of different compounds depends upon the temperature on 
the one hand, and upon the pressure on the other. Accord- 
ing to Sainte-Claire Deville the dissociation tension of 
aqueous vapour of ery oe pressure at 2800 deg. Cent. 
is 0.5, or only half of the vapour can exist as such, its 
remaining half being found as a mechanical mixture of 
hydrogen and oxygen, but that with the pressure, the 
temperature of dissociation rises and falls, as the tem- 
prunes of saturated steam rises and falls with its pressure. 
t is therefore conceivable that the temperature of the 
solar photosphere may be raised by combustion to a tempe- 
rature exceeding 2800 deg. Cent., whereas dissociation 
may be effected in space at comparatively low tempera- 
tures. But these investigations had reference only to 
heats measured by means of pyrometers, but do not 
extend to the effects of radiant heat. Dr. Tyndall has 
shown by his researches that vapour of water and other 
g pounds intercept iant heat in a most 
remarkable degree, and there is other evidence to show 
that radiant energy from a source of high intensity 
possesses a dissociating power far surpassing the measurable 
temperature to which the compound substance under its 
influence is raised. Thus carbonic anhydride and water 
are dissociated in the leaf cells of plants, under the influence 
of the direct solar ray at ordinary summer temperature, 
and experiments in which I have been engaged for nearly 
three years* go to prove that this dissociating action is 
obtained also under the radiant influence of the electric are, 
although it is scarcely perceptible if the source of radiant 
energy is such as can be produced by the combustion of oil 
or gas. The point of dissociation of aqueous vapour and car- 
bonic anhydride admits, however, of being determined by 
direct experiment. It engaged my attention some years ago, 
but I have hesitated to publish the qualitative results I then 
obtained, in the hope of attaining to quantitative proofs. 
These experiments consisted in the employment of glass 
tubes, furnished with platinum electrodes, and filled with 
aqueous vapour or with carbonic anhydride in the usual 
manner, the latter being furnished with caustic soda to 
regulate the vapour pressure by heating. Upon immersing 
one end of the tube charged with aqueous vapour ina 
refrigerating mixture of ice and chioride of calcium, its 
temperature at {that end was reduced to —32deg. Cent., 
corresponding toa vapour pressure, according to Regnault, 
of +255 ofan atmosphere. When so cooled no slow electric 
discharge took place on connecting the two electrodes with 
a small induction coil. I then exposed the end of the tube 
projecting ont of the freezing mixture, backed by white 
paper, to solar radiation (on a clear summer’s day) for 
several hours, when upon again connecting up to the 
inductorium, a discharge, apparently that of a hydrogen 
vacuum, was obtained. This experiment being repeated 
furnished unmistakable evidence, I thought, that aqueous 
vapour had been dissociated by exposure to solar radiation. 
The CO, tubes gave, however, less reliable results. Not 
satisfied with these qualitative results, I made arrangements 
to collect the permanent gases so produ by means of a 
Sprengel pump, but was prevented by lack of time from 
pursuing the inquiry, which I purpose, however, to resume 
shortly, being of opinion that, independently of my present 
speculation, the experiments may prove useful in extending 
our knowledge regarding the laws of dissociation. © 
Assuming, for my present purpose, that dissociation of 
aqueous vapour was really effected in the experiment just 
described, and assuming, further, that stellar space is 
filled with aqueous and other vapour of a density not ex- 
ceeding the 3chath part of our atmosphere, it seems reason- 
able to suppose that its dissociation would be effected by 
solar radiation, and that solar energy would thus be 
utilised. The presence of carbonic anhydride and carbonic 
oxide would only serve to facilitate the decomposition of 
the aqueous vapour by furnishing substances to combine 
with nascent oxygen and hydrogen. By means of the fan- 
like action resulting from the rotation of the sun, the 
vapours dissociatei in space to-day would be drawn towards 
the polar surfaces of the sun to-morrow, be heated by 
increase in density, and would burst into flame at a point 
where both their density and temperature had reached the 
necessary elevation to induce combustion, each complete 
cycle taking, however, years to be accomplished. The re- 
sulting aqueous vapour, carbonic anhydride, and carbonic 
oxide would be drawn towards the equatorial regions, and 
be then again projected into space by centrifugal force. 
Space would, according to these views, be filled with 
gaseous compounds in process of decomposition by solar 
radiant energy, and the existence of these gases would 
furnish an explanation of the solar absorption spectrum, in 
which the lines of some of the substances may be entirely 
neutralised and lost to observation. As regards the heavy 
metallic vapours revealed in the sun by the spectroscope, it 
is assumed that these form a lower and denser solar atmo- 
sphere, not participating in the fan-like action which is sup- 
sed to affect the light outer atmosphere only, in which 
Eoivene is the principal factor. 
Such a dense metallic atmosphere could not participate 





d | in the fan action affecting the lighter photosphere, because 


this is only feasible on the supposition that the density of 
the in-flowing current is, at equal distances from the 
gravitating centre, equal or nearly equal to the outflowing 
current. It is true that the products of combustion of 
hydrogen and carbonic oxide are denser than their con- 
stituents, but this difference may be balanced by their 
superior temperature on leaving the sun, whereas the 
metallic vapours would be unbalanced, and would there- 
fore obey the laws of gravitation, recalling them to the 
sun. On the surface of contact between the two solar 


* See Proceedings Royal Society, vol. xxxi., March, 1880, 
and a paper read before the British Association, Sep. 1, 1881. 











atmospheres, intermixture, induced by friction, must take 
place, however, giving rise perhaps to those vortices and 
explosive effects which are revealed to us by the telescope, 
and have been commented on by Sir John Herschel and 
other astronomers. Some of the denser vapours would 
probably get intermixed and carried away mechanically by 
the lighter gases, and give rise to that cosmic dust which 
is observed to fall upon our earth in not inappreciable 
quantities. Excessive intermixture would be prevented by 
the intermediary neutral atmosphere, the penumbra. 

As the whole solar system moves through space at a 
pace estimated at 150,000,000 of miles annually (being 
about one-fourth of the velocity of the earth in its orbit), 
it — possible that the condition of the gaseous fuel 
supplying the sun may vary according to its state of 
previous decomposition, in which other heavenly bodies 
may have taken part. May it not be owing to such 
differences in the quality of the fuel pisos | that the 
observed variations of the solar heat may depend? and may 
it not be in consequence of such changes in the thermal 
condition of the photosphere that sun-spots are formed ? 

he views here advocated could not be thought accept- 
able unless they furnished at any rate a consistent explana- 
tion of the still somewhat mysterious phenomena of the 
zodiacal light and of comets. Regarding the former, we 
should be able to return to Mairan’s views, the objection 
by La Place being met by a continuous outward flow from 
the solar equator. Luminosity would be attributable to 
particles of dust emitting light reflected from the sun, or 
by phosphorescence. But there is another cause for lumi- 
nosity of these particles, which may deserve a passing 
consideration. Each particle would be electrified by gaseous 
friction in its acceleration, and its electric tension would 
be vastly increased in its forcible removal, in the same way 
as the fine dust of the desert has been observed by Werner 
Siemens to be in a state of high electrification on the apex 
of the Cheops Pyramid. Would not the zodiacal light al:o 
find explanation by slow electric discharge backward from 
the dust towards the sun; and would the same cause not 
account for a great difference of potential between the sun 
and earth, which latter may be supposed to be washed by 
the solar radial current? May not the presence of the 
current also furnish us with an explanation of the fact 
that hydrogen, while abounding apparently in space, is 
practically absent in our atmosphere, where aqueous 
vapour, which may be partly derived from the sun, tak: s 
its place? An action analogous to this, though on a much 
smaller scale, may be set up also by terrestrial rotation 
giving rise to an electrical discharge from the outgoing 
equatorial stream to the polar regions, where the atmo- 
sphere to be pierced by the return flood is of least 
resistance. It is important to show how the phenomena of 
comets could be harmonised with the views here advocated, 
and I venture to hope that these occasional visitors will 
serve to furnish us with positive evidence in my favour. 
Astronomical physicists tell us that the nucleus of a comet 
consists of an aggregation of stones similar to meteoric 
stones. Adopting this view, and assuming that the stones 
have absorbed in stellar space gases to the amount of six 
times their volume, taken at atmospheric pressure, what it 
may be asked, will be the effect of such a mass of stone 
advancing towards the sun at a velocity reaching in 
perihelion the prodigious rate of 366 miles per second (as 
observed in the comet of 1845), being twenty-three times 
our orbital rate of motion. It appears evident that the 
entry of such a divided mass into a comparatively dense 
atmosphere must be accompanied by a rise of temperature 
by frictional resistance, aided by attractive condensation. 
At a certain point the increase of temperature must cause 
ignition, and the beat thus produced must drive out the 
occluded gases, which in an atmosphere 3000 times less 
dense than that of our earth would produce 6 x 3000=18,000 
times the volume of the stones themselves. These gases 
would issue forth in all directions, but would remain 
unobserved except in that of motion, in which they would 
meet the interplanetary atmosphere with the compound 
velocity, and form a zone of intense combustion, such as 
Dr. Huggins has lately observed to surround the one sie 
of the nucleus, evidently the side of forward motion. 
The nucleus would thus emit original light, whereas the 
tail may be supposed to consist of stellar dust rendered 
luminous by reflex action produced by the light of the 
sun and comet combined, as foreshadowed already by 
Tyndall, Tate, and others, starting each from different 
assumptions. These are the outlines of my reflections regard- 
ing this most fascinating question, which I venture to put 
before the Royal Society. Although I cannot pretend to 
an intimate acquaintance with the more intricate pheno- 
mena of solar physics, I have long had a conviction, derived 
principally from familiarity with some of the terrestrial 
effects of heat, that the prodigious and seemingly wanton 
dissipation of solar heat is unnecessary to satisfy accepted 
principles regarding the conservation of energy, but that 
it may be arrested and returned over and over again to the 
sun, in a manner somewhat analoguus to the action of 
the heat recuperator in the regenerative gas furnace. The 
fundamental conditions are : 

1. That aqueous vapour and carbon compounds are 
present in stellar or interplanetary space. 

2. That these gaseous compounds are capable of being 
dissociated by radiant solar energy while in a state of 
extreme attenuation. 

3. That these dissociated vapours are capable of being 
compressed into the solar photosphere by a process of inter- 
change with an equal amount cf reassociated vapours, this 
interchange being effected by the centrifugal action of the 
sun itself. 

If these conditions could be substantiated, we should 
gain the satisfaction that our solar system would no longer 
impress us with the idea of prodigious waste through dis- 
sipation of energy into space, but rather with that of well 
ordered self-sustaining action, capable of perpetuating solar 
radiation to the remotest future. 
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APPLICATIONS FOR PATENTS DURING THE WEEE ENDING 
MARCH 6, 1882. 


In the Cases of Inventions communicated from Abroad || | Dates. 
c., of the Communicators are given in 
Applicants’ Names. 


the Names, 
Italics after t 





Nos. 
and 


Dates. | 


1883 


Fev.28 
95 


997 


Mar. 2 


998 | 


999 | 


1000 


1010 | 
1011 


1012 
1013 
1014 
1015 
ar. 
1016 
wert 
1018 | 
1010 | 
1920 


} 
| NAMES, &o. 
| OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





| T. Singleton, Darwen. 


on. XAenig, Meister, 
Lucius, and Briining, 


| F. W. Boldt and P. 
| ©. Vogel, Hamburg. 
J. H. Clasper, Oxford. 
| C. N. Leroy, Paris. 
Robinson. 
Vickers. Gutmacher. 
iJ. T. B. Bennett, 
| _ Aston. 
Wirth. Schéneberg, 
C. Scriven, Leeds. 


J._ P.. Kagenbusch, 
Lambeth. 


G. Bray, Leeds. 
C. T. Colebrook, Isling- 
ton 


J. Whitham, Kirkstoll 
F. WwW. W. 


een , a, 
C Cocksan, Wigan. 
| Nottingham, Pelletier 


Shedlock 
Lake. Smith, 
Lake. Fogarty. 
Allison. Coppée, 


T. le Poidevin, Guern 
sey- 
W. Howitt, Ilford. 

C. P. Sharpley, London 
J. and W. McNaught, 
Rochdale. 

J. C. Hudson, Lon- 


don. 
C. L. Clarke and 
= Lote Manches- 


we i Akester and 
T. B. Barnes, Glas- 
gow. 

W. Wilkins, 
bridge Wells 

B, Asplen, London. 


Lake. 


Tun- 


C. Bolle, Berlin. 
Redfern, Waldorp, 


G — Lyme 


J. Cooke, Richmond. 
Clark. McDonaia. 
J. Fielding, Glouces- 


ter. 
Lake, Jedd, 


Brandon. Morley 
Sewing Machine Co. 


I. Briggs, ee 
A., and J. 
Booth, wr tA 
8. Brooks, Manchester, 
 — he "Holden, Gor- 


G. Wiison, New Cross. 
| Hancock. Griine, 


| §. Fry, Hampstead. 
H. Lersner, Kew. 
A. Davy, Sheffield. 
Webster. Webster. 
| W. H. Wood, Cookley. 
| 8. B. Goslin, London. 
Wilding. Hallock. 
| T. Singleton, Darwen. 
Lake. Blicen. 
| G. M. Minchen, Lon- 
| don, and L. i. D 
| _ peissis, Stain 
Clark. Zilastic “Wheel 
and Manufacturing 


Co. 

G. J. Hutchings, New 
Cross. 

Clark. Blatchford & 
Gates, 

Tongue, Ziomezynski. 

W. Brass, London. 

J. Darling, Glasgow 

J. 8. Lewis, Birken- 
head. 

G. Singer and R. H. 

Coventry. 
C. J. Mountford, Bir- 


J. Rapieff, London. 


es- | 


| Paper wrappers for the post. 

Production of certain derivatives} 
of ortho-nitro-benzaldehyde. 

Machinery for capsuling bottles. 


Rowlocks for out-rigger boats. 

Prevention of accidents by railway. | 

Steering ships 

Hats, bonnets, &c 

Spring hinges and stops, or regu- 
lators. 


Stoves for rooms. 

Cutting holes in and 
metal. 

Extracting and separating metals 
and manufacturing alumizium 
bronze from the residues. 

Lanterns for street lamps. 

Ratchet braces. 


surfacing 


Cutting screw threads on tubes. &c 

Compensating apparatus for rail- 
way sigual wires. 

Fans similar to the “ Guil al fan.” 

Co mpoun ds for artific sal stone and 
pavements, (Comp SE fica- 
tton) 

Perforating rocks, &c. 

S‘aple for use with a hasp. 

Manufacture of gas. 

Washing coal and apparatus there- 


for. 
Moulding bricks and tiles. 


Treating dynamite to remove its 
liability to explode accidentally. 
Protector for seats, &c, (Comp/lete 

specificaiton ) 


Washing wool 
Hose couplings. 


Lighting gas by electricity. 
Dynamo-electric machines. 


ife-preservers. 


Application of mortar mills to en- 
gines, and means for driving the 
same. 

Locking devices for cans, &c. 

Checking and recording the speed of 
trains over ra ailway | bridges. 

Hanging sashes of railway carriages, 

c 

Propelling and steering ships 

Pocket hanger for hats, & 

Gas motor engines. 


Obtaining starch from grain, for the 
manufacture of grape r 
(Complete specific _ m), 

Machines for sewing flat ba 
fabrics, &c, (Complet 
tion), 

Horseshoe nails, 


Ring spinning and doubling frames. 


Fastening or lashing scaffol 

Etching &* matting’’ or “ 
ing” designs on glass. 

“ Safety” cycle saddle. 

Electric rotary hair brush 

Fish-j oints for rails. 

Ships’ logs. 

Boiler tubes or flues. 

Draw-off cocks. 

Damper regulator. 

Looms for weaving. 

Construction of ships. 

Preventing collisions on railways 


i poles 


deaden- 


Rotary engines. 


Labelling tin boxes, &c. 


Machines for making lead 
bends, &c. (Complete specif 
Producing caustic barium and st ron- 
tium from the sulphates. 
Reflecting pavement, &c 


Apparatus for measuring cloth or | 
other webs. 

Insulating apparatus for ov reread | | 
telegraph lines, &c. 

Velocipedes, | 


Fire-resisting bricks and blocks. | 


Apparatus for transmitting and re- 
ceiving sound. | 


Nos. 


and 


| Mar. 3 
1021 
1022 


1025 


1026 
1027 


1028 
1029 
1030 


1067 
1068 


1069 
1070 


1071 
1072 
1073 
1074 
1075 
po 76 


> 
‘ 


1078 
1079 
1080 
1081 


1082 
1083 


NAMES, &0, 
OF APPLICANTS, 


L. Lenzberg, London. 
W. Blyth, Liverpool. 


Handford. Zdison. 


W. E. Irish, Sunder- 
land. 


Lake. 


P. Niel, Millwall. 
J. Beresford, Birming- 


ham. 

H. Davey, Heading- 
iy orks. 

F. Wright and M.W 
W. Mackie, London. 
Abel. Martius, 


F. Wright and M. W. 
W. Mackie, London. 
Abel. Andrée, 


F. Wright and M. W. 
W. Mackie, London. 

Abel. Araehmer. 

W. W. Macvay and R. 
Sykes, Castleford, 
Yorks. 

H. Liepmann and P. 
8. Leoker, London. 

R. Skene, Lambeth 

Gardner. Gilmore & 
Shaw, 

G. Gore, Balsall Heath, 
Worcester, and W. 
Morris, Blackheath. 

W. Brierley, Rochdale, 
and M. Mitchell. 


Bacup. 
J. Westley, Chorley, 


ne. 

M. Jordan, Man- 
chester, and A. 
Egestorff, Hanover. 

T. Brown, Sheffield 

R. and M. Theiler, 
London. 

J. D. Carter, London. 

J. Rowland, Sunder- 


land. 
8. A. Clark, Croydon. 
8. Fa jaa. Strat- 


Paige 


He ~~ rson. Grata- 
loup and Lemarie. 


Weissenbach, 


ich. 

J. D. ‘Ellis, Sheffield. 

T. H. Ward. Tipton. 

M. = Bulow, Ham- 

N. ‘a 
al 


re herri ll, Short- 
ds, an 


J. P. Wright, Redhill, 
Surrey. , 

C. Scheibler, Berlin. 

J. Morris, Uddingston. 


NB. 
J._ Stuttaford, New 
Barnet. 

Engel. Osten, 

A. J. Ely, London 


Clark. 
Jarre, 


Lake. Evans 


Jarre and 


Bonneville, Covteau 


J. Wetherilt, London 
T. Watson, Paisley. 


E. Callot, St. Dennis. 
France. 

W. J. Brewer and J. 
R, Meihe, London 

J. Nief, Paris. 

Wirth. Beck, 


Timme. 


Abel 
T. Nordenfelt, London. 


J. E. Mouland, Roby, 


Lane 
J. Ripley &T. saan, 
Bolton, 
Sudre 


P. Everitt, London, 
J. J. Lish, London. 


C. Kingsford, Upper 
Clapton. 

W. Crookes, London. 

Clark. 


Rogers. | 
A. Whittall, Kidder- | 


ster. 
J. J. Norman, East 
Greenwich. 
Imray. Pintsch, 


Kanne and 


! 


| 

ABBREVIATED TITLES, &c, | 

| 

Door rods and springs. | 

Elevating apparatus, chiefly for dis- 
charging grain from ships. | 
the current of electrical gene- i} 
rators for supplying electric|| 
lights, &c. 

Junction or switch apparatus, ap- || 
plicable for telegraph or telephone | 
exchanges, 

Lock-nuts for screw: -bolts. (Complete | 
specification). | 

Gas engines. | 

Liquor stands or frames, &c. 

Indicating and registering apparatus / } 
for pumping engines. 

Incandescent electric lamps. 


Colouring matters for dyeing and 
printing. 

Vacuum pumps for exhausting bulbs | 
of electric lamps, &c. 

Apparatus for aiding persons in) 
swimming. 

Apparatus for shaping heated glass | 


Galvanic chains. 
Stoppering bottles. 


Manufacture of ‘carbons for elec- 
trical purposes, &c. 

Rotary air, gas, or vapour pumps. 

Pumps. 


Apparatus for feeding domestic 
stoves, &c., for economising fuel 
and consuming smoke. 
afety reducing valves, &c. 


Hose coupling. 


Manufacture of wood pulp. 


Shears for shearing sheep, &c. 
Telephone transmitters. 


Stylographic or fountain pens. 

Machines for cutting holes in and 
for shaping plates of iron, &c. | 

Fasteuings suitable for window | 
sashes. | 

Filter presses. | 

Umbrella slides. 

Steam pressure reducing valves, &c. 

Armour plates. 

Velocipede. 

Apparatus for supporting and dis- 
engaging ships’ boats. 

Telephouic apparatus. 


Manufacture of sugar in lumps, 
and apparatus therefor 
Collapsible or folding boats. 


Manufacturing sugar. 
Production of aluminium. 


Pegs of violins, harps, &c., 


Apparatus for testing butter. 

Tune bands or music sheets for me- 
chanical organs, &c. 

Balls used in shooting from traps, 
é&c., and means forjinflating same. 

Extracting metals from their ores 
and apparatus therefor. 

Machine for sowing or distributing 
manure over land, &. (Cum 
plete specification), 

Biinds or screens for windows 


Lubricating and cleansing spindles 


for spinning and doubling. 
Self- — block signalling ap- 


par 
Portable letter copying presses, &c. 
Fixing heels of boots, &c. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 


Applications for Patents, 
L—Announced March 3. 


— 


For Particulars, see Corresponding Numbers in Lists of 





1882 | 


40 
48 
100 


170 
405 
407 
436 


438 


449 
noe 
vse 


) Pitt. 


Name. Name. 


Name. 





Weston 
(Lockwood). 
Poole. 
Wall. 
Abel 
(Schulte). 
Outram. 
Ashwell. 
Benvenuti. 
Hutcheson & 
Dobbie. 
Duncan. 
Murray. 
Willering- 
haus. 


Lake ( Behr). 
Steiabock, 

| Wolff 
| 

' 

| 


(Casse). 
Abbott, 
Ball. 
Fewster. 
Imray 


(Cottais). 
Brown. 
5 | Turner 
Davidson. 
3 | Williams. 


Name No. Name. 


Il,—Announced March 7 


—- 


Knight. 
Robinson. 


| Hamilton. 


Crookes. 
Foster 
Whiteley, 
Whitele y, 
Whiteley 
Ross and 
Buxton 
Lumb, 
vans. 


5 | Rowan 


Parsonage 


| Lake (Grout), 


Name 





1882 
684 


656 


Clark (Staib), 
Clark 
(Hopkins). 
Clark 
(Hopkins). 
Sch wartz- 
kopff. 
Haddan 
(Lausis). 
Brandon 
(Napil'y). 
Williams. 
Wilson. 
Knott. 
Valpy. 
Dredge and 
Cordner. 
McCammon, 
Vaughan 
( Wernd!), 


Parlour. 

Rock. 

Scott and 
Kenyon. 

Carew 
(S/aden, 
McLeod, & 
White). 

Haddan 
(Cancalon). 

Von Naw- 
rocki 
(Redlieh). 

Tighe. 

Abel 

| (Lafitte), 
Boult (Hahn) 
| Scheibler, 

Watson. 

Asbton, 

Trotter. 


658 








Lake (Beck), 
Dutton 
( Atherton), 
Abel (Lorenz 
Randall, 
Webb 
Hudson 
Faure 
Gentes 
Hacking 
and Grube 
Johnson 
(Johnston, 
Johnston 
Johnston, € 
Johnston 
Ferguson 
Clark 
(Solignac 
and Co.) 


INVENTIONS net FOR SIX MONTHS BY DEPOSIT oF 
MPLETE SPECIFICATIONS. 


For ae. see Corresponding Numbers in Lists of 


Applications for Patents. 





No. 


1882 
v12 


931 


942 


Imitating niello on metallic panels, || an 


lates, 


Folding chairs. | 47 


Carriages for naval and field ord- 
nance. 

Ste amships propelled by self-con-| 
tained power. 

Apparatus for feeding water to|| 
steam boilers. 

Manufacture of musical piston || 
instruments. | 

Construction of smiths’ hearths. 

Fire blowers for hastening com- 
bustion, &c., in flregrates or open || 
stoves 

Steam generators. 


Incandescent electric lamps, &c. 
Reels of reaping machines. 


Water velocipedes. 
Shoe for horses, &c. 
Floating lights. 





Name. Name. 


No. 


Name. 





Sharpley. 
5 | Lake (Jedd) 
Brandon 
(Morley 
Sewing 
Machine 
Co.) 


NOTICES TO PROCEED. 


Bonneville 
(Chevalet ) 
Clark 
(Sheridan). 
Kopp. 
Nouingham 
( Tetletier). 








1882 
lvls 


1025 


Clark 
(Blatchford 
and Gates 

Lake (Paige). 


1,—Time for entering —— expires Friday, 


March 3 24, 188 


No. Name. 


Name 
1881 
4802 
4811 
4816 
4853 


Brothers. 
M Livenna. 
Chamberiain 
Whitehouse 
& Peacock. 
Fordred. 
Phillips. 
Darby. 
Fryer and 
Alliott, 
Livesey. 
| Gibson and 
Pope. 
| Nicholson & 
| Mather, 
; Clark 
(Sch 'osser), 


Rees. 
Hearington. 
Lee. 
Lewis and 
Clark 
Scott. 
Dyer. 
Apthorpe. 
Berevger. 
Lake 
( Whitney). 
Jones, 
Grant 
(Briart), 
Skerrett, 
Galloway 
Bouit 
(Gray). 
Edwards 
(Fyrkosch) 
Gillibrand. 
Linacre, 
Scott. 
Conquest, 
Morgan- 


4891 | 
4901 | 
4926 | 
4992 


(Schlosser). 
| Clark 
(Schlosser, 
Wirth (Kalle 
| and Co.) 
Brown 5393 | Brandon 
(Stone). | _ (Hotchkiss). 
Lockey. 5428 | Brandon 
Bonne ville (Sepulchre). 
(Brooklyn). Brandon 
Cowper. ( Hotchkiss). 
Smith. Jones and 
(Burg). fild. 


5296 | 


5435 





No. 
1881 


Name. 


Wirth 
(Roessler). 
Lake ( Behr 
Tibbits. 
Mountford 
Drake 
Watson 
sme llie. 
Chisholm 
Wright, 
Barlow 
(Wetter 


| Dixon 


(Kumpf ). 
Andrews. 
Sarker, 
Van Gelder, 
Buchholz 
Dixon 
(Koenig, 
Meister, 
Lucws, 4 
Briining). 
Coleman. 


| Morris 


(Jessurun). 
Camp. 
Johnson 

(Mallett), 


| Bonneville 


(Chevalet). 
Clark 
_(Sheride n). 


11,—Zime for entering Opposition expires Sues, 


Mar ch 28, 1882. 


Name. 


No. | 


Name. 





Glazbrook, 
Taylor, and 
Trench, 4799 

4804 | Johnson. 








1881 
4815 
4816 


Spowage 

Groth 
(Motard & 
Motard) 




















Marcu 10, 1882.] 
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No. Name. No, | Name. No. Name. 
— 
1881 1882 
se Jones. 48380 | Pym. 165 | Reid. 
4824 | Carus- 4898 | Clark 498 | Moir. 
Wilson. (Turman).] 547 | Pain and 
4825 | Carus- 4999 | Morgan- | _ Gritton. 
Wilson. Brown 575 Lipscombe. 
4829 | Archer. (Wheeler). | 608 | Beeston. 
4830 | Lake (Lay). | 5018 | Sugg. 609 | Greener. 
4833 | Haddan 5172 | Pieper 656 | Brossard, 
(Flagstad) (Henneberg| 721 Burgess. 
4848 | Gibbons and | _ & Herzberg)| 733 | Maxsted. 
Anthony. 5391 | Lake 735 | Hall and 
4850 | Allport and | _ (Mfouras) " Walmsley. 
Punshon. 5497 | Carus- 781 | Ashwell. 
4855 | Rogers 1882 Wilson 791 | Willering- 
4863 | Allsop. 49 | Hopkinson, haus. 
4870 | Gardner 70 | Copeman. 982 | Sharpley. 
(Otis, Clark, 89 | Drew. 
and Hine). 
PATENTS SEALED, 
I.—Sealed March 3, 1882. 
No. Name. No. | Name. No. | Name. 
—_— . pr ange ce ey | 
1881 1881 1881 - 
3348 | Blake. 3962 | Coltman. 4756 | Pitt 
3852 | Cutlan. 3969 | Muir and ( Hathaway). 
3354 | Norton and | Caldwell. 4761 | Jensen 
Turner, 3992 | Edmeston (Deininger). 
3866 | Lake (Bustin) | and Smith.} 4953 | Yates 
3878 | Bedford. 4010 | Imray (La | 5154 Jarrett. 
3382 | Haldane and Societé des | 5369 | Smith, 
Telfer. Specialités | 5431 | Rose. 
3886 | Hoskins and | Mecaniques)| 5426 | Accies. 
Harvey. 4052 | Lake 5438 | Watson. 
9888  Haes. (Roome). 5442 | Martin. 
3889 | Davies. 4262 | Verdin. 5478 | Ricbford, 
$890 | Fitzgerald, 4478 | Harrison. 5480 | Lake 
3892 | Allin 4608 | Watson (Chi/ton). 
3893 | Lake (Hill) 4662 | Alexander 5637 | Smith. 
3902 | Steele. (Martin), 5665 | Varley. 
3920 | Hodson 4663 | Alexander 1882 
3923 | Lake (Martin), 24 | Lake 
(Sandor). 4675 | Boult ( Lefferts) 
2929 | Mercadier. (Cosgrove &| 136 | Slater and 
$954 | Thomson Morreil) Brothy. 
I1.—Sealed March 7, 1882. 
No. Name. Name, No. | Name. 
1881 1881 | 
2991 | Kelsey. Looty. 4620 Dawson. 
Harrison, Buckley and | 4690 | Turton. 
3887 Sparling. Crossley, 4728 | Crampton. 
3891 Archer. 3963 | Riddell and } 4872 | Silver and 
3904 | Von Naw- Wickens. Fletcher, 
rocki 3986 | Turner and 5104 | Clark 
(Leuner). Firman (Fournier). 
3908 | Askew. 3990 | Clark Huggett 
3912 Devooght, (Oriolle). jrowning. 
3915 | Edwards 4029 | Pitt (Ma- | Varley. 
(Von Ze- chai ski), Walters and 
browski). 4065 | White, Rosoman, 
3922 Clark (Farra-{ 4158 | Roots. 5482 | Gardiner & 
desche) 4210 | Pitt (Picte?). | Trench, 
3927 | Duncan and | 4216 | Leonard. 5499 | Swan. 
Newlands. | 4285 | Conquest 5552 | Clark (Le- 
3930 Thompson (Hoe & Co.) | _ marchand), 
‘ Hillman) 4548 | Hall. 5561 | Fair. 
FINAL SPECIFICATIONS FILED. 
February 25, 1882. Nos, 3699, 3700, 3701, 3704, 3713, 3718, 
3720, 37 7 728, 3729, 3734, 
3749, 3751 5, all of the year 
18381 
—_— <— 3739, 3740, 3744, 3748, 3776, 3778, 3789, 
8796, 3799, 3801, 3834, 3856, all of the 
28,  » 58, 
74, 3782, ‘ ‘ 
‘ . , 3793, 3795, 3797, 3RU8, 3855 
3859, all of the year 1881. 
March 1, ,, 2471, 3804, 3807, 3809, 3811, 3827, all of 
the year 1881. 
& 2. 2260, 3767, 3812. 3815, 3817, 3820, 3821, 
, all of 
’ 3% On 3407, 3838, 3844, 3845, 3858, 3874, 5875, all 


of the year 1881 


PATENTS JN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 








Name. 





Walton. 
Walton and 
Shaw. 
Jelley and 
Jones. 
Timmis. 
Mart and 
Bradiey. 
Holden, 
Clark 
( Bourcart) 
Clark 





(Herrmann 








No. Name, No. Name. 
1879 | 1879 
1169 | With. 865 Lake 
842 | Coltman. (Capewell), 
862 | Newton 874 Somerset and 
| (Desgoui tes) Walker. 
904 | Bourry. 892 | Miniére. 
952 | Morgan- 918 | Collins and 
Brown Brownlee, 
| (Blake). 885 Mills 
844 Davey. ( Dyer) 
845 | Parr and 929 | Joy. 
| Phillips. 933 | Maxant. 
860 | Palliser. 1058 | Williams. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMp 





DUTY OF 1000. 
No. Name. No. Name, 
1875 1875 
769 | Firth, 809 | Annan. 
772 | Grover. 828 | Chameroy. 
791 | Lawrence & | 1103 | Lidgerwood. 
Porter. 





No. 


HAS BEEN PAID AND REGISTERED. 


1875 


1046 
784 
27 


Name. 





Charageat, 

Whyte. 

Scoffern and 
Tidcombe. 











PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 


















































No. | Name. No. | Name. No. Name. 
1879 | 1879 | 1879 | 
658 | Simon 718 | Jack and 742 | Cheswright. 
| Bertling). Greening. 743 | Clark ( Wat- 
665 | Newsome & | 720 | Von Naw- | gon). 
| Robertshaw. | rocki 745 | Hancock and 
667 | Lowe and (Scheidig). Hancock, 
Taylor. 724 | Bull. 749 | Dubos. 
671 | Archer. 725 | Ball. 751 | Lake (Requa 
677 | Beech, 726 | Lake (Con- & Lambert). 
678 | Scott. raetz and 753 | Pittar and 
680 | Shaw, Shaw, j Wolff). Terrey. 
and Sme- 727 | Barlow. 754 | Shanks, 
thurst, 730 | Dawson and |] 755 | Haddan 
681 | Ernst, Dawson. (Jager). 
684 | Wier. 733 | McCallum, 757  Haadan 
691 | Pickering. McCallum. | (Molerad 
692 | Torkington, and McCal- Cebrian). 
Heys, Tor- lum. 758 | Wattles 
kington, & | 734 , Preston 762 | Pitt (Wragg 
Mountaip. (Tripp). | _ d& Wragg. 
696 | Desmurs 735 | Wirth (Van 763 | Morgan- 
700 | Templeman. Ruyven). Brown 
704 | Atkinson. 736 | Harvey and (Riot and 
705 | Stripe. Harvey. Seilliére). 
707 | Haddan 737 | Rushton and 764 | Alexander 
Simpson). Deobson, (Constant, 
708 | Newton 738 ake Peugeot, 
(Garcia). (Torrey). _ and Co.) 
710 | Pullar, 740 | Mori, Halle- 765 Chapman. 
713° “Ross. well, 767 Hail, 
714 | Hydes. Milner, & 769 | Greener. 
717 | Mewburn Griffin. 770 | Howat. 
(Von Thein- 
burg). 
L.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 
No Name. No. Name. No. | Name. 
187: 1875 187, 
605 | Whitburn 664 | Garfleld. 687 | Hardy 
611 | MacDonald &| 669 | Pinchbeck. (Minns). 
Calverley. | 674 | Alexander. 698 | Cole. 
633 Napier. 676 | Imray (Heber-{ 700 | Haseltine 
638 | Ibbotson lein). (Keene and 
(Tolt). 681 Johnson Sawyer). 
640 Worrall. (Huet and} 703 | Eari of Caith- 
642 Cox, Geyler). | ness, 
NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 
W. R. Lake. (J. S. Wethered, New York). No. 1771 of 1878. 


Manufacture of concrete materials and blocks made 
for paving, building. &c. 

P. Putnam and W, J. Xing, assignees, have applied for leave 
to file a disclaimer, &c. Any person intending to oppose must leave 
particulars at 1, New Court, Temple, London, within 21 days from 
the day of the date of the London Gazette in which this notice is 
published 

J. Smith, Thornliebank, N.B. No. 3440 of 1879. Apparatus for 
treating woven fabrics with liquids. Any person intending to 
oppose must leave notice thereof at 11, New Court, Carey-street, 
London, on or before March 24, 1882. 


thereof 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MARCH 4, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, B.C, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 

1880, 

2205. Corsets, &c.: E. Pp. Alexander,London. (Z. 
C. Warner, New York), [4d.J]—All the claims are abandoned except 
the second, eighth, tenth, and eleventh. (Disclaimer and memo- 
randum of alteration. February 4, 1882). 


1881. 

350.* Apparatus for Automatically Regulating 
the Speed of Marine Engines: R. J. Smith, Sunder- 
land. {2¢.j}—The throttle valve is controlled by a pendulum, 
January 26, 1881). 


3092. Tentering and Drying Machines: F. 
Craven. Brighouse. [td. 6 Figs.|}—The fabric is led back- 
werds and forwards through a machine, in which hot or cold air 
circulates, by chains fitted with gills. (July 15, 1881) 

3119. Register for Scoring Games, &c.: J. Wood, 
Newport, Monmouthshire. [6¢. 7 Figs.j}—he position 
of a slide upon a figured scale denotes the score, (July 18, 1881). 


3127. Silk-Dressing Machinery: A. Greenwood, 
Leeds, (A. Schiile, Basie, Switzerland.) [6d. 2 Figs.}—Has re- 
ference to the ordinary rotary siik-dressing machine having 
presses to receive books of silk, which are submitted in turn to the 
action of carding or combing rollers. ‘Ihe invention consists in 
using automatic gripping bars for gripping the books and releas- 
ing them from pressure while the combing action is proceeding. 
(July 18, 1881). 


3128. Looms: T. Singleton, Darwen, Lancashire. 
(8d. 384 Figs.j)—Is for (1) automatically regulating the tension on 
the warp beam; (2) a brake for stopping the slay in any desired 
position; (3) an improved spindle stud ; (4) a knocking off motion 
when the shuttle stops opposite the fork; (5) a protecting guide 
for the taking-up lever; (6) an improved shed rod, shuttle-box, 
swell, picking stud, crank-arm, strap-fork joint, se)f-acting heald 
motion, and regulating stay; (7) for meaus for regulating the 
reed top and bottom, for locking the reed, regulating the slay cap, 
and knocking off the spring handle when the reed flies out; and 
(8) an imp-oved adjustable back beam or bearer. (July 18, 1881). 


3134. Apparatus for Moulding and Pressing 
Glass, &c.: T. and J. Humphreys, Hulme, Man- 
chester. [6d. 3 Figs.)—Is chietly applicable fur moulding and 
pressing tumblers, &c. The novelty of the invention consists in 
using compensating levers to transmit pressure to the plungers of 
the mould and in the employment of a two-chambered mould, into 





which the plastic 
(July 19, 1881). 


3135. Screw Propellers: W. Morrison and C. 
Norfolk, both of Kingston-upon-Hull. (6d. 4 Figs.j 
—The propeller is made with separate blades a, each having a 
boss 6. The bosses are bolted together by bolts d, and fixed to the 


glass is placed and pressed by the plungers. 





shaft by a key or feather. Constructing propellers in this manner 
is claimed as the invention, the benefits of which are stated to con- 
sist in the convenience for moulding, portability of the parts, and 
localisation of damage in case of accident. (July 19, 1881). 


3139. Lamps and Lanterns: W.R. Lake, London. 
(EB. B. Requa, Jersey City, U.S.A. and F. F. Lambert, New York, 
U.S.A.) (8d. 19 Figs.)—Relates to numerous details of construc- 
tion and to parts of an oil lamp ; the chief features of the invention 
are in the arrangements for admitting and di-tributing the air, and 
the form of the wick holder and burner. (July 19, 1881), 


3140. Fac-Simile Telegraphs: E. G. Brewer, 
London. (7'. 4. Edison, Menio Park, and P. Kenny, New York, 
U.S.A.). (84. 9 Figs.}—'\ he object of the invention is to reproduce 
the fac-simile of a written paper at a distance. A paper having 
the message written thereon by a hard pencil so as to slightly 
depress the surface, is mounted on a wooden cylinder. A clean 
sheet of electro-chemically prepared paper is similarly mounted on 
a metal cylinder H (Fig. 2) at the receiving station, Both cylinders 
are fixed on vertical spindles D (Figs. 1 and 2) driven by electro- 
motors E, through the intermediary of a conical pendulum F free 
to assume any inclination within limits. (Click springs cc are 
struck by the upper end of the pendulum when the motion has 
more or Jess than its normal speed. It is essential that the motions 
of the two machines should be synchronous, and to this end on the 
cylinder spindle of the receiving machine, called the “ synchronistic 
machine,” is a sleeve G, driven by friction applied by the nut and 
spring d, and carrying the cylinder H. In the sending or “ simple 
machine,” the cylinder is placed directly on the spindle D. The 
sleeve of the former machine and the spindle of the latter have 
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each a similar cam with a smooth concentric surface and a sing'e 
depression e, into which a projection on a T-shaped lever (not 
shown) falls at each revolution, and makes and breaks certain 
contacts for harmonising the speeds of thetwo machines. The re- 
ceiver motor is run rather faster than the sender, and its cylinder 
is arrested momentarily at each revolution by a current from the 
sender to reduce its revolutions to the right number. The cylinders 
being revolved synchronously the message is transmitted and 
received by the following mechanism. Each machine is provided 
with a weighted carriage N, supported by a rack and pinion, and 
provided with an escapement to control its drop. The escapement 
is operated by the revolving cam above mentioned. A transmitting 
style on the carriage bears two contacts, one of which is fixed on a 
spring which has a point pressing on the surface of the paper. 
When this point drops into a depressed line the contacts come to- 
gether completing the circuit, and in so doing move the style of the 
receiver against its sheet of paper. (July 19, 1881). 


3147. Germination of Grain and Seed for Malt- 
ing Purposes: A.J. and A. Q. Reynolds, Chicago, 
U.S.A. [6d. 5 Figs.J—Is for the continuous and uniform germi- 
nation of grain by means of an apparatus consisting of a circular 
casing. a central column, and a number of floors of perforated 
enamelled metal plates, These plates are pivotted and are turned 
into a slanting position when the grain is to be passed from one 
plate to the other below it. The grain after being steeped is 
placed in the top of the apparatus, and is heated by hot air froma 
stove. Humidity is produced by admitting air impregnated with 
water. When the grain has been passed from the top to the 
bottom of the apparatus the operation is complete. (July 19, 
188). 


3148. Utilising the Exhaust Steam of Steam 
Engines: W. R. e, London. (D. Renshaw and H, 
T. Litchfield, Hull, Mass., U.S.A.), (6d, 3 Figs.)—This invention 


consists in the method of, and apparatus for, driving back into the 
boiler the exhaust steam from the engine. The apparatus is 
formed somewhat similar to an injector, and is connected to the 
exhaust pipe, Steam is pumped from the boiler and forced through 
a superheater, and thence passes into the injector, its velocity 
driving the exhaust steam into the boiler. (July 19, 1881). 


3155. Fog, Danger, or Distance Alarm Signals 
for Railways, &c.: A. Kelday, London. [6d. 6 Figs.) 
—The steam whistle or a gong is sounded on the engine to denote 
that the signal is at danger. The whistle or gong is connected by 
a rod and lever to a roller, which comes in contact with an inclined 
plane at the side of the rail. The action of placing the semaphore 
signal at danger raises the inclined plane into position, (July 20, 
1881). 


3158. Weighing Cranes: L. A. Groth, London. 
(A. Verdiére, Paris). [6d, 2 Figs.}—This invention consists in the 
arrangement by which the pressure exerted by the load on the 
jib is transmitted direct to the weighing apparatus. The lower 
end of the jib V rests upon a flat bearing surface OC, which is 





supported upon knife edges D. The weight upon D depresses 
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knife edge E, and so operates the ordinary steelyard arrangement 
of weighing machine. (Juiy 20, 1881). 


3159. Safety Shaving Apparatus: L. A. Groth, 
London. (A.C. T. Adam, Chemnitz, Saxony), (6d. 22 Figs.)—A 








| 


| 


| bottom of the tank, and rises through the porous material with 


guard or protecting plate is attached to the shaving blade, the soap | 


and hair are received in a hollow part under the cutting edge, (July 
20, 18381). 
3162. 
Paper Bags: 
(8d. 


Machinery for Making Satchel Bottom 
J. H. Johnson, London. (i. ©. 


14 Figs.j—While the bag blank is in motion 


achi s r he : t ‘ of | : ; : 
in the machine. the necessary folds to form the satchel bottom of | when the pressure on the diaphragm forces it up the delivery pipe. 


the bag are produced by an arrangement of folding cylinders, which 
rotate continuously in one direction, The apparatus comprises a 
nipper cylinder, feed, and clamping mechanism, and jaws con- 
trolled by spring and cam motion. (July 20, 1881). 

3164. Machine Guns, &c.: T. Nordenfelt, Lon- 
don. [6d. 18 Figs.)—improvements on former Patent 4523 of 
1880. According to the present invention the breech-block is still 


made in two parts, an upper and a lower, but instead of the rotary 
and vertical movements described in the previous specification 
nly 


the lower part has a vertical movement and the upper part a 





This 
self-feeding, 


vertical and also a slight horizontal movement. arrange- 
ment, tocether with the method of making the gun 
essentially constitutes the invention. 
the breech action and other parts. Ais the body or frame into 
which the barrel B is screwed; C and D are the two parts of the 
breech-block; the lower part C movee in guides A', and the upper 
part D inhorizontal guides C'. The breech-block is actuated by 
an arm carrying a roller E', which travels in the groove C*. As 
the lower part C descends it operates the extractor G and draws 
back the empty cartridge case. The cartridges are contained in a 
hopper H, the lowest falling into the trough of the frame or 
body A when the breech is operated. 
fall by the withdrawal of rockers, which are not shown in the 
figure. K is the firing pin struck by a striker Lpressed forward 
byaspring. Before the cartridge descends into the trough, the 
empty case, which has been previously loosened by the extractor G, 
is drawn back by a hook, until it falls through a hole in the 
bottom of the body 
trough, the hook returns and forces it into the breech B in position 
for firing. (July 20, 1881) 

3165. Machinery for Drilling or Boring Blocks 
of Wood in the Manufacture of Fire-Lighters: J. 
F. Wiles, Old Charlton. Kent. [(d. 10 Figs.}—Relates to 
drilling holes in square blocks of wood in various directions, to 
form the fire-lighters described in former Patent 4173 of 1880. 
The blocks are placed in holders or boxes, and are operated upon 
by a series of horizontal drills. (July 20, 1881) 


3166. Electric Lamps. W. Morgan-Brown, Lon- 
don. (G. P. Harding, Paris (6 5 : ao 





5 Figs.jJ—in Fig 
carbon is suspended by a chain. and is regulated to descend by 
means of an escapement B, which is actuated by an automatic 
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make-and-break on a shunt circuit, such escapement being 
arranged with a recoil action, such that the recoil is equal to any 
desired amount of the feed, -‘which recoil serves to produce the 
arc by giving falls of precise measure and separation of the carbons 


The cartridge is allowed to | 





Cross, | 


| of levers and joints, the outer hinged part swings to and fro like 


The illustration represents | 


| 


When the fresh cartridge has fallen into the | 





after contact.” Dis a telescopic carbon-holder, which may be | Fig. 1 shows one method of making and breaking contact between 


| made from hydro-carbon oil, the material is contained in a tank 


replaced by a chain and guides. -‘ The action of the current is to 
pass through the coil and attract the armature, which moving the 
escapement allows one tooth to pass and the carbon to fall. Con- 
tact is then made by platinum point and the armature feed, 
when escapement moves back and recoil is obtained. This takes 
place until carbons are in contact, and on separation by recoil the 
lamp is lighted,” Fig. 2 represents a clutch lamp. The holder 
passes through the spring jaw or clip A, which is fastened to the 
armature B. When the current fails the armature and clip 
descend and the holder is released, until the increased current 
raises the clip, and drawing the jaws within the ring E compresses 
them and lifts the carbon. In a third form of lamp two pivotted 
armatures close when attracted upon the holder, after the manner 
of “ devils’ claws.” (July 20, 1881). 

3171. Apparatus for Manufacturing Illuminat- 
ing Gas: W. P. Thompson, London. (//. 7. Smith, 
Sudney, and H. U. Alcock, Melbourne). (6d. 4 Figs.)—The gas is 


or drum formed with an oval cap at its bottom, and a mixing 
diaphragm so arranged that air is distributed equally over the 


which the tank is filled. The porous material holds the hydro- 
carbon in a partial vapour form, so that when the oxygen and 
nitrogen are intermixed with it an illuminating gas is produced, A 
pump is arranged in connexion with three pipes, by which means 
more or less air can be admitted from the top or the bottom of the 
tank, by which means the operator is able to govern the richness, 


and consequently the illuminating power of the gas. (July 21, 
1881). 
3173. Raising Beer, &c.: P. J. Catterall and E. 


Birch, Manchester. [é¢. * Figs )—The apparatus is formed 
of a spiral vessel divided by an india-rubber diaphragm. One part 
of the vessel is connected with the beer barrel, the other witha 
water pipe. When desired to draw the beer water is turned on, 


(July 21, 1881). 

3175. Apparatus for Steering and Propelling 
Vessels: A Figge, G. A. Kottgen. and H. Wedekind, 
London. [4d 4 Figs.}—‘onsists in diviaing the rudder into 
two parts, one hinged to the other, and arranged so that by means 


a door simultaneously with the movement of the main part of the 
rudder, The outer part can be made of flexible material in order 
that by a rapid to-and-fro motion it may act as a propeller. 
(July 21, 1881). 

3180. Tricycles: J. G. Smith, Eccles, Lanca- 
shire. [6¢. 4 Figs.)—Is arranged so that it can be operated by 
the hands, the steering being accomplished by the feet or knees of 
the rider. (July 21, 1881). 

3187. Electric Lamps,&c.: W.R. Lake, London. 


(J. V. Nichols, Brooklyn, U.S.A.) [6d. 7 Figs.)}—In incandescent 
lamps, according to this invention, the conducting wires are first 
embedded in a small circular dise of vitreous cement, such as a 
composition of potash, silica, and oxide of iron and copper; this 
disc is sealed directly into the opening of the main globe by a blow- 
pipe, and the exterior surfaces of the two parts are made smooth 
andeven. By this arrangement copper conducting wires may be 
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used. In the illustration, B is the disc of cement with extensions 
upwards around the conductors. The globe is made in the form 
of a cylinder with hemispherical ends, preferably with both ends 
similar to the upper end in Fig. 2. The ends of the carbon bridge | 
have holes in them, through which the condactors are passed and 
clamped over. The connexions may afterwards be electro-plated. 
See also Specification 3189, ENGINEERING, March 3, page 211. 
(July 21, 1881). 

3188. Manufacture of Malleable Bronze, &c.: 
H. H. Lake, London, (JL. Létrange, Paris). (6d. 3 Figs.) 
Two claims for originality are made, firstly, for making bronze 
ma'tieable and homogeneous by introducing “ manganese or 
phosphorus, or both combined ;” and, secondly, for the manufac- 
ture of articles of the malleable bronze by stamping, embossing, 
chasing, &c. (July 21, 1881). 

3190. Fittings for Electric Lamps. &c.: R. H. 
Hughes, London. [6¢. 17 /igs.)—The fittings may be 
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specially constructed, or be gas fittings adapted for the purpose. 








the wires 1 and 3 by means of a metal plug, in which is a piece of 
non-conducting material shown in black. In Fig, 2 the parts of the 
apparatus carrying the contacts are slidden towards one another 
by a rack and pinion. Several other arrangements of the kind are 
illustrated in the specification. The globe of the lamp is mounted 
on a sliding tube, capable, when raised, of being locked in position 
When the wires will not pass through the centre of the fittings a 
groove is cut, into which they are embedded. (July 21, 1881), 


3191. Manufacture of Rubber-Faced Metal 
Type: G. K. Cooke, London.. [éd. 7 Figs.)—Ordinary 
metal type are set up in a “chase” in the required order, and a 
mould taken in plaster-of-paris in an upper chase or flask. A 
sheet of india-rubber is placed between the type and the mould 
and the two chases or flasks clamped together. The rubber is 
then vulcanised or cured in the ordinary way, and adheres to the 
metal type, forming a thin film over the letters or characte: 
(July 22, 1881). 5 


3192. Machine for Rolling Leather, &c.: 
Wilson, Exeter. (td. 3 Figs.j}—Is particularly applicabie 
for rolling “ butts." The improvements consist in driving the 
carriage of the machine by a winding band of steel; in a friction 
pulley arrangement for driving and reversing the motion of the 
roller; in tension bars to insure rigidity ; and in the means of Bup- 
porting the tappet bar or rocking shaft. (July 22, 1881), 


3194. Scissors or Hand Shears: G. G. M. Hard. 
ingham, London. (64. 5 /‘igs.)}—The instrument has a finger 
sheath to suit the forefinger, and a ioop or an eye for the thumb 
the remaining flugers being free to be used for pick'ng up or ho i. 
ingarticles, (July 22, 1881) 


3195. Sleepers for Railwaysand Tramways, &c.: 
H. L. Bucknall, London. [td. 15 Figs.}—Has reference 
to the manufacture of the glass seepers described in former 
Patent 866 of 1878. The present invention consists (1) in forming 
lewis boles for receiving dovetail lewis bolts for securing the ruils, 
aud (2) in the method of securing tie bars by forming recesses in 
the glass sleepers, and running in “Speoce’s metal” or other 
cementing material. (July 22, 1381). 


3199 Combination Carriage tor Common Roads: 
J.N. Rowe, Rockland, Maine, U.S.A. (6d. 5 Figs.) -1wo 
or three bicycles are held together by light roda and framing up: 
which are fixed seats for the conveyance of passengers 
1881), 


3200. Driving Mechanism for Tricycles, &c 
A. Burdess, Coventry. (6d. 3 Figs.}—The inventor cluims 
“the priaciple of propelling a tricycle, bicycle, or other similar 
vehicle by working the treadles and crankshaft back wards instead 
of forwards in the ordinary manner.” The crankshaft and the 
axes of the driving wheels are geared together. (July 22, 1881). 

3203. Springs for Pistons, &c.: W Buckley, 
Sheffield. ([é¢, 19 /igsjJ—The inventor claims as follows 
* The manufacture of compound conical and helical, double conicat 
or single conical springs, and the use and application of such 
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peculiarly formed springs as compensating packing for pistons, 
pumps, steam hammers, stuffing-boxes, and othr analogous pur- 
poses.” The illustration shows a double conical spring made 
according to this invention. (July 22, 1881) 


3204. Lawn Tennis Bats: C. W. Simons, Saint- 
bury, Gloucestershire. [id. 11 Figs.)—The handle can 
be removed from a socket to render the bat more portabie. 
(July 22, 1881). 


3206. Sheaf-Binding Mechanism for Harvesting 
Machines: H. H. Lake, London. (J. &M. Osborne, New 
York). (ls. 24 Figs.)—Has reference to the mechanism for form- 
ing the knot in the binding materia!; to the means of holding or 
retaining the string before and after the knotting operation, and 
to numerous details of construction, which are amply shown and 
described in the specification, but could not be clearly given within 
the limits of an abstract. (July 22, 1881). 


3207.* Machinery for Manufacture of Round 
and Wrought Chenille: C. Gorecki, Paris. (47. 
2 Figs. }—This appears to be a machine for cutting chenille of an 
undulating or sinuous configuration. The specification is evidently 
a literal translation from French into English, and abounds with 
sentences such as this: ‘*On the head's building are fixed the 
volette’s support with bobbins support whose bobbin are stated by 
stretching plumes,” consequently its meaning is somewhat 
obscure, (July 22, 13881) 


3212. Velocipedes: G. Singer, Coventry. [6/. 
11 Figs.)—Has reference to means fur contracting tricycles two 
enable them to pass through narrow doorways, to an improved 
form of brake, and to the method of attaching the wheels of bicycles 
and tricycles. (July 22, 1881) 


3213.* Breechloading Firearms: C. Garbe, 
Berlin. (4d. 2 Figs.}—The breech is closed by a sliding cover 
which has a recess to receive the cartridge. When the cover is 
closed and pushed forward it places the cartridge in position for 
firing, When opened the empty case is discharged. (July 22, 
1581) 


3214. Electric Lamps: A.M.Clark,London. (/ 
J. Bouteilloux and W, Laing, Paris). (8d. 15 Figs.}—The inven- 
tion relates to the employment in combination of carbon electrodes, 
of which oue has a central core of insulating or insulated material 
for the other or others to bear against. in one lamp a vertical 
solid carbon rod abuts against a non-conducting core within a 
hollow carbon cylinder. The arc is formed between the rod and 
the cylinder, and the feeding is effected by gravity, the upper 
electrode descending as fast as the non-conducting material fuses 
or dissipates. In some cases one electrode comprises three con- 
centric cylinders, a central insulated rod of carbon, an inter- 
mediate cylinder of kaolin, and an external cylinder of carbon. A 
second lamp has the electrodes arranged horizontally, the weight 
of the lamp acting as the propelling power to the carbons, In a 
third lamp an arc is formed, while the non-conducting core is also 
retained. The solid electrode is forced upwards by a spring, and 
is regulated by a brake controlled by a coil on a shunt, or on the 
lirect circuit acting against a spring. Such a lamp may be 
arranged to strike its arc by the brake shoe tilting the carbon side- 
ways to come iu contact with the cylindrical armature when all 
the current passes through the shunt coil. The lower carbon may 
also have its motion checked by a train of wheels. Another lamp 
is shown in the illustrations, .Two inclined pencils meet at a 
point below a tubuloas carbon with non-conducting core, sliding 
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within a tube / with a contracted orifice that prevents the cylinder 


from falling out. The tubular electrode is closed by a plug of 
carbon to facilitate the lighting. The inclined pencils are fed 
upwards by & chain and a weight, and when extinguished are 




















separated by the magnet A to allow them to rise and make contact 
with the upper one; S is a reflector. See also ENGINEERING for 
October 8, 1880, and February 3, 1882, page 117. (July 22, 1881). 

3215. Centrifugal Machines for Treatment or 
Manufacture of Sugar, &c.: J. H. Johnson, Lon- 
don. (La Société dite Raffinerie de St. Quen. Paris), (6d. 3 Figs.) 
—The basset of the centrifugal machine has a conical screen to 
arrest the water of condensation. Steam is admitted into the 
space enclosed by the screen. The object of the invention is to 
render ordinary centrifugal machines capable of being employed 
in the “ Weinrich” process. (July 22, 1881). 


3219. Pulley Blocks: R. Priest, Cradley Heath, 
Staffordshire. [4¢. 2 Figs.)—With the object of preventing 
the pulling loop of the chain from being disengaged from the teeth 
and grooves of the pulley, two small grooved wheels or rollers are 
used instead of the guide tubes described in Patent 3141 of 1878 to 
G. Tangye. (July 23, 1881). 


3223. Folding or Camp Furniture: T. Barnby, 
Birmingham. (8d. 13 Figs.}—By means cf joints and hinges 
the article of furniture can be made to form a chair, couch, or bed. 
(July 23, 1881). 


3226.* Weaving Gauze, Leno, &c.: R. Ecroyd, 
Burnley. [2d.}—Instead of doup healds a reeiis used with a 
needle placed in each dent. The reed is moved vertically to draw 
the shed and sideways to effect the crossing. (July 23, 1881), 


3227. Changeable Lasts: J. Fieldhouse, Keighley. 
Yorkshire. (4¢ 3 Figs.)—Relates to iron lasts for repairing 
purposes and consists in arranging one last with a stem and tenon, 
and another with a mortise, so that they can be interchanged. 
(July 23, 1881). 


3228. Apparatus for Controlling Telephonic 
Communications: J.Imray, London. (J. A. Brasseur 
and O. Dejaer, Brussels).— (8d. 12 Figs.)—Consists (1) in an arrange- 
ment of distributing commutator with means for neutralising the 
effect of induction and for insuring secrecy; (2) in a distributing 
tablet ; (3) in causing the operating currents to pass simultaneously 
in contrary directions through two coils wound in the same direc- 
tion on the bobbin for the purpose of neutralising induction; (4) in 
a turning key for making connexion; and (5) in a method of 
connecting the different instruments of a commutator by means of 
a circuit bent into zig-zagform. (July 23, 1881). 


3234. Apparatus for Producing [Illuminating 
Gas: 8S. Pitt, Sutton, Surrey. (4. Beriand, St. Petersburg). 
[6d 2 Figs.}—A reservoir contains a mixture of sulphuric acid 
and water, into which dips a receiver containing pure zinc or iron. 
A vessel charged with petroleum is closed with gauze and a 
burner. The hydrogen gas produced by the action of the acid on 
the metal is brought in contact by a wick with the petroleum, 
and thereby becomes carburised, and is conducted to the burner. 
@uly 23, 1881), 


3252. Ships’ Pendulums or Clinometers: J. 
Short, Southwark, Surrey. [6d. 2 Figs.)—Is for denoting, 
by observation of the instrument or by a signal from an electric 
dell, the amount of rolling or lurching of ships when at sea, A 
curved tube of glass C is connected to an iron or vulcanite tube, 
forming together a ring more or less circular in shape. This ring 
is half filled with mercury, a portion of which is visible in the 
glass tube through a frame having a scale of gradations D, and an 
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index pointer S. The roll or lurch of the ship is shown by the 
position of the top of the column of mercury with respect to the 
graduated scale. For operating the electric bell B when the ship 
rolls at a certain angle a frame of brass G hastwo arms H, to the 
ends of which are fixed two pieces of iron wire OO. These wires 
pass into and down the tubing, and are connected to one pole of a 
battery by a conducting wire. When the vessel rolls to the given 
angle, the mercury makes contact with the iron wires, and causes 
the bell to sound. The position of the brass frame G is regulated 
by rack and pinion R. (July 26, 1881), 











3259. Funnels: C. D. Abel, London. (0. Petzold, 
Sebnitz, Saxony). (4d, 3 Figs.)—The funnel is formed with a 
valve, so that the discharge from the nozzle can be stopped when 
required. (July 26, 1881). 

3292. Door Fastenings: A Sclanders, London. 
(J.P. Black, Nelson, New Zealand), [6d, 3% Figs.|\—Spring bolts are 
operated by lever handles, which are geared together. (July 27, 
1881). 

3295. Machinery for Spinning Yarns and Flax 
&c.: T. Lawson, Leeds. [8d 4 Figs.)—The spindles and 
fliers are placed at such an angie with respect to the drawing 
rollers and line of gills, that the twist is free to run up to the nip 
or bite of the rollers, and the doffing of the bobbins facilitated. 
The improvements are applicable for machinery for spinning 
high counts of yarn from Manilla hemp and other long fibres. 
(July 27, 1881). 

3298." Apparatus or Mechanism to be Applied 
to a Sewing Machine to Adapt the Same for 
stitching or Sewing Button-Holes: D. Mills, 
Philadelphia,US.A. [6d 3 figs.)—This is an attachment 
specially applicable to machines having a vertically reciprocating 
needle and a reciprocating shuttle, The button-hole is stitched 
and finished and strengthened at each end by a bar formed of a 
series of comparatively long stitches extending crosswise to the 
direction of the length of the button-hole. (July 28, 1881), 


3300. Repeating Small Armor Gun: F. J. Chees- 
brough, Liverpool. (/. Nemetz, Vienna), (4d.)—The car- 
tridges are contained in a holder placed in a frame in the breech 
of the gun, the cocking of the hammer moves the holder in sucha 
manner that one of the cartridges is placed in position for firing. 
The action of the cocking and other mechanism cannot be clearly 
understood without drawings, (Void, patentee having neglected to 
Jjulea final specification. July 28, 1881). 

3303. Manufacture of Artificial Stone and 
Marble,and Colouring the Same: J. H. Johnson, 
London. (La Société Anonyme de Certaido, Paris). (4d.)—1s for 
producing a material termed “ certalaite,” by first dehydrating or 
removing the water from the articles made of plaster-of-paris, 
alabastrite, &c., and afterwards submitting them to the action of 
carbonate of potash, or sulphate of iron. (July 28, 1881). 

3315*. Submerged Propellers for Navigable 
Vessels: P. Amati, Nice, France. (2¢.]—The propellers 
appear to be akind of feathering paddie-wheel, but it is difficult 
to understand their action. (July 30, 1881). 

3319.* Match-Boxes, &c.: H. Woodward, Bir- 
mingham. (2¢.)—The matches are packed between folds of 
sand-paper. (July 30, 1881). 

3321. Loom Pickers: J. Holding and E. K. 
Dutton, Manchester. zdj—The picker is made of wood 
with or without leather. (July 30, 1881). 

3322.* Apparatus for Controlling the Supply of 
Steam to Parts of Steam Engines: S. Hallam. 
Manchester. [(2d.]—In tue absence of drawings the arrange- 
ment cannot be understood. (July 30, 1881). 

3325.* Motive Power Engine: H. Boyd, Weston- 
super-Mare. (2d.}—The engine, which is driven by ammonia 
or carbonic acid, is situated between two vessels, which act 
alternately as boiler and condenser, their offices being automatically 
reversed at intervals, (July 30, 1851). 

3327.* Electric Apparatus for Automatically 
Giving Alarms: J.L. Rastrick, London. (24.)—The 
connexion is made in the case of tire by the expansion of a metal 


ora fluid. In the case of leakage into a ship by the flotation of a 
rod, (July 30, 1881). 
3331." Pads for Insertion under the Linings of 


Hats, &c: J. Hobbs, Brighton. (2d )—Blotting paper 
backed with tinfoil, (August 2, 1851). 

3336. Manufacture of Metals and Metallic 
Alloys by the Wet Process: W. Lloyd Wise, Lon- 
don. (L. Guetat and 7. Chavanne, Paris), (4d.}—Relates to the 
production or manufacture of metallic alloys, including chromium 
iron, tungsten iron, phosphide of copper, &c., in detiuite propor- 
tions by the reduction of a salt containing the required metallic or 
non-metallic elements, the said salt being obtained by double 
decomposition of two or more salts or oxides. (August 2, 1881). 

3338." Rolling Scythes, &c.; C. D. Abel, London. 
(L. Werndl, Steyr, Austria), (2d.)—The blades are rolled directly 
into the requiredform by making the blank with an excess of 
thickness on convex side, and such blanks are rolled between rolls 
so arranged as to apply pressure only on that side of the blank 
that requires to be of convex curvature. When the blade has a rib 
on one side the roll is formed with a corresponding curved 
groove and a guide. (August 2, 1881), 

3339.* Locks and Bolts: L. Bensel, Iserlohn, 
Germany. (24.)—The bolt is fastened by a spring and the key 
is so formed that one part raises the spring aud the other shoots the 
bolt. (August 2, 188]). 

3343.* Velocipedes: J. M. Tyrer, Crosby, Lanc. 
[2d.]— In order that a large driving wheel may be used the rider 
acts upon sliding pedals connected by rods to the cranks below 
them. (August 2, 1881). 

3345.* Manufacture of Shawls: R. Millar, Pais- 
ley. (2d.)—A cotton and silk warp are both used. ‘The cotton is 
partly dyed and partly stained in the chain. (August 2, 1881). 


3348.* Machinery for Pressing and Finishing 
Textile Fibres, &c.: L. Smethurst, Halifax, [27.)— 
The fabric and a continuous sheet of paper are passed over steam 
chests and wound together on a beam under a heated roller. 
(August 2, 1881). 

3350.* Preserving Meat, &c.: C. Reina and G. 
Betti, Milan. (2¢.)—The materials are desiccated by dry hot 
air. (August 2, 1881). 

3351.* Hanging or Supporting Window Sashes, 

c.: .J. Mill, London. (2¢.)—A window, such as a rail- 
way carriage sash, is held in any position by a ring that grips a 
vertical rod at the side. To lower the window a small appliance is 
provided that moves the ring into a horizontal position, when it 
looses its hold. (August 2, 1881). 

Sash or Window Fastenings: A. B. Car- 
penter, London. [2d.}—In the absence of drawings this 
cannot be understood, (August 3, 1381). 

3355.* Working of Gates on Crossings of Rail- 
ways, &c.: T. Wright and W. Stubbs, Stafford. 
[2d.]—T wo sets of gates are provided, one for the rails and one for 
the road, and both rise and fall reciprocally, acting as counter- 
weights for each other. (August 3, 1881). 

3356. Railway Carriage Alarm Signals: W. 
Petty, London. (2d.j—The pulling of » cord opens windows 
between adjacent compartments and sounds a gong. (August 3, 
1881). 


3358, Manufacture of Metallic Palat Plates, 


3354.* 





&c.: H. J. Haddan, London. (2. 7elsckow, Berlin). (24.J—~ 
in _ is pressed into shape by a sulphur matrix. (August 3, 


3359." Gasaliers: T. Kennedy, Kilmarn - G. 
Poirier and A. Chatouillot, Paris). taj —Instead ge os 
balanced weights an arrangement of gripping levers is employed 
tosustain the weight. A cord is provided by which the lever can 
—— out of action to raise or lower the pendant. (August 3, 

). 


3361" Instrument for Opening Bottles with 
Internal qo Part Lofthouse and R. King, Bir- 
ming A nGder car! 
upon the bottle neck. (August 3, 1881). Pe eT eee 


3363.* Reaping or Mowing Machines: R. Atten- 
borough . (2d.)—The cutting is effected by sickles 
on a vertical rotating shaft, (August 3, 1$81), 


3364.* Elliptic and Semi-Elliptic Springs for 
Vehicles: P. M. Justice, London. (Ww. Sutnn these, 
NJ, = ae that —— ~ such a section that the 
edges n compression and the mi iti i 
Cinanet 2, 1008) p' le positions in tension. 


3366.* Apparatus for Registering the Number 
of Passengers by Public Vehicles, &c.: J. Rogers, 
Oldham. (dj—Each passenger as he crosses the threshold 
operates mechanism which raises the shutter of a photographic 
camera. His likeness is immediately taken and the sensitised 
paper rolled up as a record. (August 3, 1881). 


3373.*° Preventing Displacing of Wedges used 
for Securing Railway Rails in their Chairs: J. 
Bland, London. (2d.)—A headed taper pin is driven through 
a hole in the chain into the key. (August4, 1881). 

3376. Manufacture of Artificial Ivory: F. W. 
Cottrell, London. (4¢.]—The novel feature of the process 
consists in rendering fibre soluble in alcohol (with or without 
addition of hydro-carbon) by immersing such fibre in a saturated 
solution of nitrous acidin sulphuric acid. (August 4, 1881), 


3378. Manufacture of Artificial Manure: H, F. 
8. d’Esplaviz, Twickenham. {(2¢.)—The ingredients are 
urine, bones, oyster shelis, dung, wood ashes, salt, powdered 
bricks, soot, Paris plaster. (August 4, 1881). 


3385.* Syphon with Continuous Jet: H. De- 
riya Paris. (2¢.]—The short leg has afoot valve. (August 


3387.* Skates: W.G. Rawbone, Toronto. (J. LZ. 
Rawbone, Toronto). [2d.)—Relates to means for clamping the skate 
to the boot. (August 4, 1881). 


3391* Apparatus for Capsuling Bottles - fe 
Madocks, Dartmouth. (2¢.j)—The metal is laid into a... 
by an india-rubber roller. (August 5, 1881). 


3393.* Supplying Air to Boiler Furnaces, &c.: 
D., M., and A. Sowden, Bradford. [2d.)—An injector is 
placed in front of a closed ash-pit, and air ie driven through the 
fuel thereby. (August 5, 1881). 


3398." Slubbing, Intermediate, and Rovin 
Frames: G. P. Leigh, Manchester. [24.)—The flier rd 
carried on a tube in @ separate rail, and is driven independently, 
(August 5, 1881). 


3399. Intermittent Syphons: A. T. Bean, Lon- 
don. (6d. 5 Figs.)}—The syphon is of the annular kind, and 
consists of a stationary central tube open at the top and connected 
at the bottom to the flushing pipe. It is situated within an outer 
tube. The central tube is not made of uniform diameter, but in 
the form of the venacontracta. On the exterior of the discharging 
tube there is fixed a disc that nearly fits the interior of the annular 
hood. This hood is attached to a lever with a suitable counter- 
balance, so that it can be lowered by hand to start the syphon 
(August 5, 1881). F 


3401* Propelling or Navigating Aerostats or 
Aerial Machines: J. H. Joh Lond (G. Tis- 
sandier, Paris). (2d.)}—The motive power is a dynamo machine 
driven by a Faure battery. (August 5, 1881). 


3404. Apparatus for Automatically Lighting 
Electric Candles; E. G. Brewer, London. (A. ¢é. 
Desquines, Paris). [(2d.)—The specification, which contains no 
drawings, is insufficient to explain the invention, which appears 
to be foran automatic appliance to put electric candles succer- 
sively in circuit as they consume. The expansion of a spring by 
the heat of the arc effects the change. (August 5, 1881). 


3410. Fireproof Documents and Drawings: J. 
R. Meihe, London, (/. Frobeen, Berlin). (4d4.)—Ihe paper 
contains 95 per cent. of asbestos. Several inks are described that 
will stand heat, one being composed of chloride of platinum, 10 
parts; oil of lavender, 25 parts; lampblack, 35 parts; and varuish, 
30 parts=100. (August 6, 1881). 


3553. Dyeing Aniline Black on Cotton: G. 
Jagenburg, Rydboholm, Sweden. (2¢.)—The cotton is 
steeped ins bath of an aniline salt and chlorate of potash and pressed 
and dried ina ventilated room. It is then placed in a bath of 
bichromate of potash or any suitable oxidising agent, which will 
form an aniline black, (August 10, 1881). 


4625. Steam Boiler Furnaces: G. W. Clarke, 
San Francisco. (6d. 3 Figs.}—Mainly consists in the peculiar 
construction of the furnace and an enclosing water jacket of the 
form shown in the illustration. A and B are the walls of the water 
jacket, O O are a number of tubes which communicate with the 











fire chamber in the space between the inner walls B and with the 
flues around the outer walls A. The boiler is carried by a semi- 
circular support in the upper space B against which the flame and 
heat is conveyed and intensified by the contracted shape of the 
jacket. , (October 22, 1881). 
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5127. Apparatus for Setting and Distributing ; units of strength and durability as well as of money, they 


Printing Types: S. Pitt. Sutton. Surrey. (//. 4. Burr, | 


New Yort, U.S A) 4d. 84 Figs.)—Is for improvements on 
Patent 1255 of 1876, and is divided into twelve parts, which represent 
the different processes and contrivances, (1) An apparaius for 
nicking the types. (2) A setter to put them in econt.nuous line, 
(3) A type-holding case adapted to the setter. (4) An apparatus for 
presenting the spaces to the oper.tor. (5) A justifying mechanism 
to aid in paging. (6) An apparatus for placing leads between 
adjacent lines. (7) An apparatus by which a line of quadrats can 
be readily seized by the operator and inserted in a page of type. 
(8) An apparatus by which rejected spaces are automaticaily 
returned to the case, (9. 10, 11, and 12) Improvements in the dis- 
tributing mechanism. (November 23, 1881), 


5167. Manufacture of Woollen Fabrics: H. A. 
Bonneville, London. (4. L. Pollet, Roubaix, France), (24. 
—According to thix invention fabrics are made from animal and 
vegetable fibres combined, and the vegetable ones are removed by 
“chemical incineration.’ The process is not described. (No- 
vember 20, 1881). 


5221. Apparatus to be Controlled and Operated 
by Electricity for Stopping Trains and Giving 
Siznals on tailways: W. kh. Lake, London. (iV. ¢. 
Shaffer. Philadelphia, U.S.A.) [6d. 8 Figs.]—Consists in providing 
the Jocomotive with means connected to the steam supply, 
brakes, and the whistle, and controlled by electrically 
devices along the line. When the devices are set to * dang 
train is stopped by them, and when it passes it sets them 
a following train whether the line was previously blocked or not 
(November 20, 1831). 

5344. Lubricant, Packing, and Non-Conductor: 
J.G. accles, Hartford, US.A..and J. uv. Scott, South 
Shields. (2¢.)—the following mixture is applied in various 
ways according to the purpose for wh t is intended: Grease, 
112 Ib. ; tallow, 461b.; gailipoli. 22 Ib. ; oil, 22 1b.:; rape oil, 
211b.; alumina,1ib. The alumina, which forms the novelty is in 
the condition of a hydrate orsalt. (December 7, 1831) 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, at the offices of ENGINEERING, 35 and 36, 


Bedford-street, Strand. 
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STEEL FOR STRUCTURES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 28th February, 
Mr. E. Woods, Vice-President, in the chair, the paper 
read was on ‘‘ Steel for Structures,’’ by Mr. Ewing 
Matheson, M. Inst. C.E. 

The object of this paper was to state the present position 
which steel occupied, as compared with iron, as a material 
of construction ; and to examine the reasons why, while 
steel was rapidly superseding iron for ships and boilers, it 


of 





was so seldom used for bridges. Stee] possessed the im 

portant advantage of a strength one and a half to twice 
that of iron, as well as superior elasticity and ductility ; 
and, owing to the method of manufacture, plates and bars 
of the usual kind could be made of steel in much larger 
pieces than was possible with iron, thus avoiding the | 
numerous joints which the smaller pieces involved. The | 
special treatment necessary for steel could soon be | i 
by workmen accustomed to iron, and the tools and n 
nery of a factory could be used foreither metal. Inr 
to wasting by rast, suffic 

prove positively the durability of steel as compared with 

iron, but at present it appeared as if the difference, if any, 

was in favour of ste« 

Because of its greater strength, structures equal to iron | 
could be made of less weight in steel; and in regard to 
ships, this saving allowed a corresponding increase in cargo- 
carrying capacity, or a reduced immersion. In boilers, 
plates whether of steel or of iron could not conveniently be 
of more than a certain thickness, and the working pres 
sure was limited accordingly ; but the superior strength 
of steel permitted a working pressure of steam one-third 
greater than in boilers of iron, thus allowing a saving in 
the space occupied for a given power, and greater economy 
in fuel. In regard to girders or bridges, if strength and 
elasticity were assured, there was not the same necessity 
for the great ductility which in ships was so important to 
resist concussion; but the rules of the Board of Trade, 
which controlled railway structures in this country, allowed 
working strains on the parts of steel bridges based on the 
extremely ductile steel used for ships. That was to say, 
while the maximum strain allowed on iron was 5 tons per 
square inch of sectional area, a strain of only 64 tons was 
allowed on steel. By this limitation, the engineer, in 
designing bridges, was unable to take full advantage of 
steel; and as, moreover, for various secondary reasons, the 
thickness of parts in a steel structure could not be reduced, 
in proportion to those of an iron structure, quite so much 
as even the permitted strains allowed, bridges of moderate 
span could not be made so cheaply of steel as of iron, so 
long as the cost of the material exceeded, as at present, 
that of iron in a proportion equal to that of the greater 
strains permitted. Until the present time, the cases in 
which steel had been profitably used were those in which, 
because of difficult transport in new countries, lightness 
was of great value, and those where, owing to great length 
of span, the weight of the material itself, as distinct from 
the dead and moving load it had to carry, imposed the 
principal strain, a compound saving being thus afforded by 
the use of steel. Inthis way, while a saving in weight of 
only 12 per cent. could be obtained in a bridge of 50 ft. 
span, a saving of 30 per cent. could be obtained in a bridge 
it With the present price iron and steel 
there would be a loss by using steel in the small span and 
a gain by using it in the large span. But while there 
might be no immediate pecuniary saving by using steel, 
there was, owing to the very moderate strains permitted 
on this new material, a much greater margin of safety 
than in iron. Hence the question arose whether, even 
although the cost of steel bridges of moderate span might 
be greater than that of iron bridges, they should not be 
preferred, and their use enforced, because, if measured by 


8 of 


vi span. 


| 


| insured a certain minimum of quality, while it steel chanced 





would be cheaper eventually. 

There were several means by which the use of steel 
might be extended. In the first place, the experience 
gained during the last few years, as to the certainty of 
quality and the readiness with which it could be treated, 
bad not yet spread to all concerned, especially to engineers 
abroad, who awaited some authoritative affirmation to set 
against the records of early mistakes, misapplications, and 
failures. The proper treatment of steel had now been 
thoroughly investigated, and the circumstances under 
which the metal was damaged, by punching holes and 
other manipulation, were well understood. But there was 
also needed some ready meaus of verifying quality. This 
was far more necessary in steel than in iron, because in the 
latter the range within which strength might vary was 
only one-sixth, whereas steel had a much wider range. 
Again, the mere fact that iron had been rolled iuto shape 





to be bad it might be one-half weaker than was wanted. | 
Au authoritative brand or hall-mark seemed necessary, if | 
steel was to be universally accepted, and the author sug- | 
gested that some mark should be adopted, as denoting | 
quality and kind, the addition of the particular trade mark | 
of each maker serving as a warranty. 

But in order to encourage a further use of steel, the | 
Board of Trade rules should be altered. While a certain | 
minimum of strength and ductility might be demanded, | 
the present limits to the maximum straining should be | 
amended, so that, instead of 6} tons per square inch, 8 tons | 
might be allowed, an increase amply justified by the expe- 
rience acquired during the last few years. If this was done, 
the greater demand would almost certainly bave the effect 
of bringing the price nearer to that of iron, as had been 
the case with rails. The author set forth the present rules | 
of the English Admiralty and Lloyd’s in regard to steel 
for ships, and directed attention to the different rules of | 
the French Admiralty, to exemplify the alterations which 
he proposed. As it was by means of a Royal Commission | 
that the present strains on steel were permitted, it was | 
time that another commission should be appointed to 
inquire into the facts more recently acquired, and to grant 
more liberal rules for the future. With an extension of the 
present limit of 6} tons, there would be such a demand as | 
would lead to improvements in the manufacture, increase 
the output, and reduce the price of steel. The whole cal- 
culation would then be altered, and when steel might not | 
only be worked to 8 tons strain per square inch, but the differ- 
ence in price over iron was less than it was now with 6} | 
tons, then, but not till then, would the era of steel struc- 
tures have arrived. 


FOREIGN AND COLONIAL NOTES. 
The 


road Company has let contracts for 6000 freight cars. 


| Pennsylvania Central Railroad Company has also given out 


orders for 3100 new freight cars. 

French Railway Trafic.—French railway traffic has 
materially expanded this year. Comparing 1881 with 1877, 
we find an increase of 20 per cent. upon the Northern of 
France ; an increase of 44 per cent. upon the Paris, Lyons, 
and Mediterranean; an increase of 16 per cent. upon the 
Orlean3; an increase of 23 per cent. upon the Eastern of 
France ; an increase of 21 per cent. upon the Western of 
France; and an increase of 37 per cent. upon the South- 
ern of France. 

Steel Rails in France.—Contracts are about to be let 
for 120,000 tons of steel rails for the French State Rail- 
ways. These contracts are to be reserved to French works 
to the exclusion of foreign establishments. 

Rolling Stock in France.—Orders have been given out 
for no fewer than 18,330 trucks for the six great French 
railway systems. 
Paris, Lyons, and Mediterranean, 10,000 tons ; Northern 
of France, 2500 tons; Eastern of France, 2130 


Western of France, 700 tons; Orleans, 2000 tons; an 


Southern of France, 1000 tons; allowing for renewals, it | ist 
}®room or building should first be moderately warmed. 


is computed that the number of new trucks now required 
for the railways of France is in round figures 20,000 per 
annum. 


American Bridge Building.—The Clark Bridge Com- | 


pany, of Baltimore, have contracts on hand as follows: A 
bridge over the Savannah River, 1050 ft. long, in six fixed 
spans, and a draw span, for the Charleston and Savannah 
Railroad ; a bridge of four spans, 154ft. each, for the 
East Tennessee, Virginia, and Georgia Railroad ; a bridge 
of two spans, 135 ft. each, in Richmond, Virginia, for the 
Richmond and Alleghany Railroad; one span, of 150 ft., 
for the Wilmington and Weldon; two spans, 
Atlantic and North-Western Railroad, in West Virginia ; 
one span for the Chesapeake and Ohio Railroad, also in 
West Virgiuia ; six spans for the Western Maryland Rail 
road; about two miles of heavy trestle, and over fifty 
Howe truss bridges for the New River Railroad in Virginia. 
Messrs. Clarke, Reeves, and Co., of Phoenixville, have 
placed orders with the Phoenix Iron Company, for 10,500 
tons of bridge iron to be completed June 1, 1882. For new 
works they are now shipping a 310ft. draw span for the 
Northern Pacific Railroad, over the Snake River, in 
Washington Territory; and they have placed a 250 ft. 
span in position on the Albany, New York, bridge. A 
400 [t. span for the same bridge is in course of erection. 


South Australian Railways.—A line between Orroroo 
and Petersburg has been opened by the governor of South 
Australia, Sir William Jervois. The line is 36 miles in 
length, the amount of the contract being 75,097/. 103. 8d. 
Mr. J. G. Pilcher, acting on behalf of influential English 
capitalists, has laid before the Government a proposal for 
the construction of a railway between Government Gums 
and Port Darwin, on condition that the Government give 


These orders are made up as follows: | 


tons: | 


| into the apartment. 


for the | 


4 per cent. per annum on the money spent on the railway 
during the course of construction, estimated at, five years 
that alternate blocks of land of an estimated: aggregate 
area of 57,000,000 acres should be handed to the company 
that a minimum price should be fixed for the sale of the 
land so granted, and that the money derived from the sales 
should be used to recoup the Government for their 
ments to the company, and partly-for the benefit of the 
company, and that the materials used in making the rai). 
way should be admitted free. 


The German Coal Trade.—The demand for industrial 
coal continues active in Germany. There are continued 
complaints as to a scarcity of rolling stock upon the Ger. 
man railways. 


Guns forthe Spanish Navy.—Some guns recently con- 
structed at Creusdt for the Spanish navy, are stated to 
have yielded satisfactory results. Two guns which were 
tested weighed 29 ewt. each, and were mounted on cast- 
iron traversing carriages weighing 43 cwt. The powder used 
was Wetteren pebble powder, and the projectile weighed 
37;1b. Three different charges were fired of 12 ]b., 134 lb., 
and 14} 1b. respectively. These gave initial velocities of 
1595 ft., 1712 ft., and 1800 ft. respectively. 

Western Union Telegraph Company.—The gross earn- 
ings of the Western Union Telegraph Company for the 
ensuing year are officially estimated at 15,000,000 dols., 
and the net profits can scarcely fall below 6,500,000 dols. 
[he earnings are now and have been for the first quarter 
just closed, at a rate considerably above the figures named. 


The Suez Canal.—The revenue of the Suez Canal Com- 
pany is increasing at an extraordinary rate. In the first 
ten months of this year the receipts acquired were 

,668,182/., while in the corresponding period of 1880, they 
did not exceed 1,327,0741., and in the corresponding period 
of 1879, 973,012. 

Canadian Pacific Railway.—The directors of the Cana- 
dian Pacific Railway have resolved not to build a con. 
templated branch to Sault Ste. Marie, but to connect with 
the Chicago and North-Western Railroad instead. While 


|} the line along the north shore of Lake Superior is in 


progress of construction, the company will use fast steamers 
to carry freight from Algoma Bay to Chicago and Thunder 
Bay. 








LIVERPOOL ENGINEERING SocrtgetTy.—At a meeting of 


| the above Society held on Wednesday evening, March 1, 


Mr. C. S. Pain, Vice-President, in the ehair, a paper 
on “ Heating and Ventilation’’ was read by Mr. W. E. 
Mills. ‘The author in introducing his subject, pointed out 
the necessity that existed for a scientific stady of its 


| principles and laws, as evidenced by the fact that upwards 
\ t _ | of 120,000 deaths occur annually in the United Kingdom 
American Car Building.—The New York Central Rail- | 


from what may be called preventible diseases, a large pro- 
portion being from consumption, bronchitis, &c., and 
mainly due from neglect or ignorance of the laws of venti- 
lation. The earliest means of heating, viz., by a pan of 
charcoal or live coals, afterwards improved by being placed 


| in a box or grate, was then described, and this arrange- 


ment, with some modifications in form, but none in 


| principle, was shown to be the ordinary household fire- 
| grate of the present day. 


Large buildings requiring 
special appliances for economising and distributing the 
heat produced by combustion, stoves were introduced, 
which for heating answered well, but by consuming the 
oxygen of the air, destroyed the vital principle, and from 


| a ventilating point of view were consequently inadmissible. 
| Stoves and firegrates shared alike the disadvantages of 


being too local in their influence. Where heat was re- 
quired to be conveyed to a distance, some other means 
of doing so than by a stove or te was imperative. 
Hot water naturally suggested call, axl the ‘* low-pres- 
sure’ and ‘“‘high-pressure’’ systems were described. 
Neither were to be taken as satisfactory, unless provision 
were made for introducing fresh air under the pipes, so as 
to fulfil the requirements of proper ventilation. The author 
pointed out that it was a great fallacy to suppose that air 
to be fresh must of necessity be cold. All air admitted to 


This could be effected by means of ventilating grates, the 


| principle of which consisted of a chamber formed behind 


the ordinary firegrate, supplied with air from tke exterior 
of the building, which, after being warmed, was delivered 
The principal kinds were the Galton, 
the Longden, the Boyd, and the Manchester, each of which 
were briefly described. Gas stoves the author condemned, 
as, although convenient, the fumes given off were very 
deleterious, and a large amount of gas was consumed for 
very little effective result. The system patented by Mr. 
Lewis W. Leeds, of Philadelpbia,jwas next described. 
Steam was employed as the heating medium, supplied to 
coils, or radiators, of specially formed pipes, the theory 
being that the proper way to warm a room was by radia- 
tion from the floor and walls. With regard to ventilation, 
the author showed that it was necessary to change the air 
of a room several times in each hour, according to the 
number of occupants, gaslights,&c., allowing foreach person 
900 enbic feet per hour, for a gaslight 480, and for a fire- 
place 48,000. The cause of draughts was then explained, 
the remedy being to admit a copious supply of fresh air at 


| the lower part of the room, and draw off the foul and 


vitiated air at the upper. Pott’s ventilating cornice and 
Tobin’s vertical tubes were then treated of, and their 
advantages and disadvantages compared. The author 
concluded his paper with a few rules as to the proportion 
of inlet and outlet for ventilating shafts, the amount of 
radiation from hot-water pipes, and the cooling effect 
exerted by windows. An interesting discussion followed 
the reading of the paper. The Vice-President announced 
that at the next meeting of the Society to be held on Wed- 
nesday March 15, a paper by Mr. W. C. Pagan on ‘“‘ Paper 
Machinery’’ would be read. 
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THE ELECTRIC LIGHTHOUSES OF 
FRANCE. 

An admirable and very detailed account of the elec- 
trically illuminated lighthouses to be placed around 
the French coast has lately appeared in the columns of 
La Lumiére Electrique. This account was written by 
M. A. Guérout, and is now substantially reproduced, 
together with the illustrations, from the pages of 
that yaluable journal. The numerous lighthouses 


erected around the French coast are adapted to | 


fulfil different services to navigation, and their 
importance varies, in consequence, according to the 
dle they are called upon to play. They have in the 
tirst place to indicate to the navigator the proximity 
»f the coast, and the lighthouses erected with this 
object are placed in preference on the more advanced 
capes and promontories which form, as M. Guerout 
puts it, the points of the polygon enclosing the 


coast. ‘These are the most important and prominent, were electrically illuminated. 
1 are called lighthouses of the first order. | ever, it having been found necessary to reconstruct | 
these main signals which indicate the | the Planier lighthouse, on the Mediterranean coast, 


ant 
Between 


in the sea project their light in all directions ; others 
standing on a point of land, concentrate their rays 
within a certain angle ; others again illuminate only 
a given point ; hence the definition of lighthouses for 
the full horizon, for three-fourths, two-thirds the 
horizon, and so on. 

Until 1863, all the lighthouses on the French 
coast burnt oil, and it was only during the year just 
named that one of the two signals at La Héve was 





lighted by electricity. After an experience of one 
year and a half, an experience which was in all 
respects satisfactory, it was decided to extend the 
| same system to the second of the La Heéve light- 
|houses. This also worked excellently, but nothing 
| more was done in this direction until 1875, when the 
| electric light was installed at Cape Grisnez. Again 
|along delay took place, and no further progress 
| was made, although in this country six lighthouses 
Quite recently, how- 


with varying conditions ; thus some signals placed | 


ing the French shores. It need scarcely be pointed 
out that M. Allard’s report was a document of great 
importance, and M, Guérout in the article we are 
following analyses it at great length, explaining the 
arguments advanced in favour of the change, the 
results obtained at various trials, and the details of 
electric installations of this nature actually in service. 
| Before advancing the arguments in favour of the 
|change the author refers briefly to the range of 
| lighthouses. The range is the distance to which 
| the light from the tower is visible at sea, and’ the 
| circle of range is the circle having this distance as a 
radius, and the lighthouse as a centre, The range 
depends not only on the optical conditions in which 
the lighthouse is placed, but of course on its height 
| above the sea; thus there is a clear distinction 
| between the geographical and the luminous range, 
|the latter being that under consideration. It is 
evident that the range increases with the trans- 
| parency of the atmosphere, which is a very variable 
quantity, and changing with locality; thus on an 
|average it is much greater on the Mediterranean 
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CHART OF THE Exvectric LIGHTHOUSES FOR THE FREenNcH Coast. 


contours of the shores, there are many more 
accentuated points, but not so prominent, which 
serve as the locations of lights of less importance, 
and guide the navigator to the entrance of the port 
he is making. ‘These are the lighthouses of the 
second order, called so not only on account of their 


position, but because of the smaller intensity of the | 
Between these points | 
| offer, and on the 27th January, 1880, after a long 
study of the question, M. Allard, director of the | 


light that they project. 
again are others, the position of which it is 
of importance to show; these may be sand- 
banks, reefs, sunken rocks, islets, &c. Accord- 


ing to circumstances, such points are signalled by | 
lights of various powers, classified into the third, | 
Finally there are the} 


fourth, and fifth orders. 
lamps which mark the positions of jetties and the 
more insignificant ports, Passing to another classi- 


| not far from Marseilles, it was decided to adopt the 


electric light in the new structure, and to take the 
same course with the Palmyre signal, the power of 
which was quite inefficient. 
installations may now be regarded as complete. 

The satisfactory results obtained with the electric 
light at La Hléve and Cape Grisnez, called atten- 
tion to the more general services the system could 


French Lighthouse Department, presented to the | 
Minister of Public Works a report recommending 
the general adoption, on all the French coasts, of 
the electric arc for lighthouses. This report was | 
approved on December 4, 1880, by the Lighthouse 
Board, and on March 3, 1881, by the Conseil | 


fication it will be seen that the character of the| Général des Ponts et Chaussées, and the principle 


light, and the mode of projecting rays, have to vary | of electric lighting has become universal for guard-| during the remainder of the time, the minimum 


Both these important | 


than on the south-west coasts of France; higher 
there than on the Brittany shores, and lowest of 
all on the Channel. The transparency of the air 
varies moreover according to the season, and during 
a greater or less number of days in the year, mist or 
fog prevails, reducing the range and efficiency of 
the lighthouse. It is imposible therefore to fix the 
range as a certain quantity, and it is necessary to 
establish a mode of determination and of designa- 
tion for the varying range. To do this, observations 
are made during a year, on the variations in the 
projecting powers of the rays; the foggiest nights 
are thrown out of the calculation, and the minimum 
range for the rest of the year is accepted as the 
range of the light for that portion of the year when 
it is useful. Thus, for example, if thirty nights or 
one-twelfth of the year have to be deducted, and 
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range is 12 miles, the range is taken as 12 miles for 
eleven-twelfths of the year. In order that coast 
lighting should be fully useful it must be contin- 
uous, so that a vessel as soon as it passes the range 
of one light, comes within that of the next. With 
the system now in use for France, this is actually 
the case, but only during half the year; the oil 
lamps not having sufficient power to enable their 
circles of illumination to intersect each other. It 
will be very different when these lamps are replaced 
by the electric arc, as the lighting then will be 
continuous during eleven- twelfths of the year. 
Fig. 1 is an outline map of France showing the posi- 
tions of the various existing lighthouses; the full 
circles indicate the range for the electric light, 
assuming an average intensity of 125,000 candles ; 
the dotted lines show the present range of the oil 
lamps. The ranges for the new lights on the 
western cvast will be from 25 to 30.5 miles, during 
eleven-twelfths of the year; on the Channel coast, 
from 23 to 24 miles, for ten-twelfths of the year, 
and in the Mediterranean, 31.8 miles for fourteen- 
fifteenths of the year. With regard to the increased 
cost in obtaining this greatly improved illumination, 
M. Allard’s report is véry encouraging ; the expense 
will of course be greater than for the oil lamps, but 
insignificantly so in proportion to the results ob- 
tained. The estimated cost of establishing the 
electric light in all the French lighthouses, with one 





or two exceptions, will not exceed 8,000,000 frances, 


29. Hourtin (two towers) One — flash (both signals 
ike.) 
Three white flashes. 
One pa pe 
Two white flashes and one 
red flash. 


. Arcachon 
. Contis 
. Biarritz ... 


C.—Mediterranean Coast. 


33. Cape Bearn Two white flashes, and one 


flash. 
34. Mount d’Agde ... Four white flashes. 
35. Faraman... ose Wo 5; » 
36. Planier Three ,, + and one 
red flash 


One white flash. 
Three ,, 


7. Porquerolles 
. La Garouppe 
D.—Corsica. 


9. Tle Sanguinaire ... 


” 


Four white flashes, and one 


red flash. 

40. Calvi ; = ... Two white flashes. 

41. Giraglia ... aes ae Seer - 

42. Alistro Two ,, pea and one 
red flash 

13. Pertuisato One white flash. 


As will be seen from the map, Fig. 1, when these 
lights are established the signals will be continuous, 
except in a few instances, for the whole extent of the 
coasts, and where gaps occur they will be filled by 
towers with oil lamps, Of these signals, there is 
one between Grandcamp' Vert and Barfleur (Nos. 
9 and 10 in the preceding list); a second, Le 
Sénéquet, between Carteret and Chaussay (Nos. 
12 and 13); a third, Les Heaux between Paimpol 
and Les Iles (Nos. 15 and 16); a fourth, Penfret, 


| between Penmarch and Isle de Croix (Nos. 2] 
}and 22); afifth, Le Tour, between Belle Isle and 
| Le Pilier (Nos. 23 and 24), and a sixth, Les Bargés, 
| between Isle d’Yeuand Les Baleines (Nos. 25 and 26). 








or 320,000/., this sum including the necessary plant 
for sirens or other sound signals necessary during 
foggy weather. The cost of maintenance is another 
consideration. As a matter of course the mecha- 











































































nical appliances for the production of the electric | 
are involve a greater or less outlay for repairs, and 
a sinking fund for renewals, which are entirely 
absent in oil lighting. As regards the actual cost 
of lighting, the difference is not very great. Thus for 
a first order lighthouse with oil lamps, the annual 
expense is 332/. 10s. The corresponding cost at 
each of the lighthouses at La Héve is 454/. 8s., and 
at Grisnez it is 536/. 8s. for the are lights. When 
however these costs are reduced to units of light 
given, they stand as follows: For oil lamps, 16.24/. 
per annum for each Carcel; 4.36/. per Carcel at 
Grisnez, and 3.88/. per Carcel at La Héve. As 
the primary object of lighthouse illumination is to 
obtain the greatest possible quantity of useful light, 
it will be seen that this object is effected by employ- 
ing the arc, with a very remarkable degree of eco- 
nomy. 

The new scheme for lighting the French coast 
proposes to deal with 46 lighthouses, including the 
double towers at La Canche (to the south of Gris- 
nez), those at La Héve, and of Hourtin, near Bour- 
deaux. The following Table gives the names of 
these lights, commencing from the most northerly 
at Dunkerque, together with the character of the 
signals. 





A.—Channel Coast. Nature of Signal. 








1. Dunkerque Two white flashes. 

2. Calais Four white flashes. 

3. Grisnez Three white flashes and one 
red flash. 

4. La Canche (two towers) One white flash (both towers 
alike). 

5. Cayeuz Two white flashes. 

6. L’ Ailly Four ,, oe 

7. Fecamp ... on = ae 

8. La Héve (two towers)... Three ,, (both sig- 


nals alike). 


. Grandcamp Vert Two white flashes. 


10. Barfleaur ... = Four ,, a 

11. La Hague One ,, an 

12. Carteret ... Three ,, ‘ 

3. Chaussey Two ,, », and one red 
flash. 

14. Frehel Four white flashes. 

15. Paimpol One white flash and one red 
flash. 

16. Les Tles ... Three white flashes and one 
red flash. 

17. Tle le Bas Two white flashes. 

18. Ile Vierge ; Four ,, , 


. Creach d’Ouessant Two white flashes and one 
red flash. 

B.—Atlantic Const. 

Three white flashes and one 


20. Ile de Sein - 

red flash. 
21. Penmarch One white flash. 
22. Ile de Croix Four ,, . 


3. Belle Isle One white flash and one red 


ash. 
Three white flashes. 


24. Le Pilier ... 

25. Ile d’Yeu One 99 - 

26. Les Baleines Four ,, = 

27. Chassiron Three white flashes and one 


red flash. 





. Cordouan Two white flashes. 


As for the dangerousg navigation around the Channel 
Islands, it is tolerably well provided for by the 
Trinity House, 

(To be continued.) 


LITERATURE. 


Alimentation du Canal de la Marne au Rhin et du Canal 
de VEst. Travaux exrécutés depuis 1870 pour lV Ali- 
mentation Commune a ces deux Voies Navigable et pour 
UV Alimentation Spéciale a la Premiére. Par ALFRED 
Picarp, Ingénieur en Chef des Ponts et Chanssées. 
Ouvrage accompagné d’un Atlas de 25 Planches. Paris : 
J. Rothschild; London: Dalau and Co., D. Nutt, and 
Williams and Norgate. 

[Seconp Norice. 

Ix our former notice dealing with this important 

book (vide page 213 ante), we gave an account of 

the works at Villey le Sec, Pierre la Treiche, and 

Valcourt, for supplying water to the Pagny branch 

of the Marne and Rhine Canal. It was there also 

stated that the remaining works were a reservoir at 

Paroy ; a pumping station at Vacon with 250 horse 

power for raising water into the Saint Joire branch ; 

also acontemplated reservoir at Aouze, on the upper 
catchment of the Meuse, for aiding in the supply of 
the Pagny branch as well as affording a surplus at 

Vacon. 

As a later addition to these works, may be men- 
tioned an offtake and channel from the Moselle at 
Gondreville, between Toul and Nancy, authorised 
in August, 1879. This direct supply to reach No. 30, 
and the Nancy reach of the Marne and Rhine Canal 
was intended to reduce the necessity for much lifted 
water at Toul. The channel is about 9843 ft. long, 
having a bedwidth of 3.281 ft., side slopes of 3 to 2, 
and a depth of water of 4.1 ft.; its wet section 
is 38.65 square feet, its hydraulic radius 2.133 ft., 
its hydraulic slope 0.00015; whence the velocity 
per second was 1.132 ft., and the discharge per 
second 43.80 cubic feet. 

The sluices of entry are two in number, each 
1.6ft. wide, the slices of discharge are very 
similar, The details are otherwise uninteresting. 
The cost was thus : 








£ 
Earthwork 1480 
Sluices, &c. ‘i = 720 
Land and other expenses 416 
Total 2616 


The design for the Aouze reservoir, forming an 
important part of the works, is well worthy of 
examination in detail, although not yet executed. 

It will be situated on the Aouze stream near its 
confluence with the Vraine, on firm compact liassic 
marl; its depth of water will be 47 ft., giving a 
water surface of 1292 square chains (Ramsden), 
and a content of about 244 million cubic feet. Its 
direct catchment being only 11,030 square chains, a 
supply from the catchment of the Dené, which is 
48182 square chains in area, will be conducted into 


supply from the Dené retained by a dam is esti 
to give the following amount annually : — 


Minimum ... 256 million cubi 
Maximun ... ae 835, -= feet. 
Mean of ten years 507 : 


The dam of the Aouze reservoir will consist of 
two portions, one 1542 ft., the other 1148 ft. lonc 
separated by a natural mound; it will rise t¢, 
5.7 ft. above water level, with a parapet beyond of 
3.28 ft.; its top width, including that ‘of the 
parapet 1.6 ft., will be 148ft. Its materia] 
will be rammed earth, its face being of loam watered 
with lime-water ; and it will be reveted with stepped 
masonry on the face, which will have a general slope 
of 3 to 2. The steps will be seven in number with a 
mean rise of 6.10 ft. and a mean head of 4.92 ft.; the 
thickness of masonry being 1.8ft. The back of the 
dam will have its height divided into portions by 
ledges 6.56 ft. wide, the slopes being 3 to 2, 7 to 4 
and 2 to 1, and drained of surface water by pitched 
trenches. The flood escape will be at one end of the 
dam, constructed in masonry, with a sill 89.2 ft. 
long, which is estimated as sufficient to carry off a 
thirty-six hours’ flood, after allowing for the 
amount of water collected in the reservoir. The 
channel of escape will be in masonry, and will 
terminate in a circular basin 131 ft. in diameter on 
the water-course line of the valley. The general 
arrangements will be similar to those of the Paroy 
reservoir, to be hereafter described. The type of 
offtake will be similar to those at Settons, at Furens, 
and at Habra (Algeria), as well as that of several 
Spanish reservoirs. The offtake conduit will be 
2.46 ft. in diameter, of brick in concrete in the front 
half of the dam, and of cast iron beyond; it will at 
the outer foot divide into two branches, and lead 
into a masonry canal ; it will be provided with silt 
traps, valves, and a gauge. 

The tunnel from the Dené will be designed to 
carry the supply of the Dené in freshet, about 282.4 
cubic feet per second ; its hydraulic slope will be 
0.004, and its section ovoidal with the narrowest 
part above 7.54 ft. high and 2.3 ft. wide, con- 
structed of masonry 0.82 ft. thick, coated with Port- 
land cement. Some of this will be uncovered, and 
shafts will occur at certain points in its length. 

The estimated expenses of these works are : 








Aouze reservoir: £ £ 
Dam (in two portions) 16,660 
Offtake ... oad ae 600 
Flood escape a eee 920 
Miscellaneous 1,020 
Dené : 
Tunnel and other Xe. ... 12,820 
Dam and collection 280 
32,300 
Land P 21,600 
Contingencies 6,100 
Total... 60,000 


The water taken from this supply of the Aouze 
reservoir for the Marne-Rhine Canal at Pagny, 
after following the course of the Meuse up to that 
place, will amount to 9.710 cubic feet per second, 
and will be raised to a height of 18.04 ft.; this will 
require engines of about 27 horse power, costing 
with buildings and all accessories 3600/. in addition 
to the foregoing estimate. 

The Meuse Canal being supplied at Sorcy through 
inlets from the River Meuse direct above a low 
barrage or dam, certain improvements were effected 
at that offtake at an expense of 2000/. 

Recapitulating the annual requirements of the 
canals under consideration, based on the deficits 
mentioned in the preceding article, they are, 
annually : 


Marne-Rhine Canal : Cubic feet. 

From St. Joire to Void 162,456,000 

»» Void to Toul 56,507,000 
Meuse Canal ; 

From Troussy to Sorcy ove 77,697,000 








Total ... - bas 296,660,000 
The supply obtained by the works described 
amounts to the following : 
Annually in cubic 








feet. 

Water ool Sem the Moselle, 

at 21.19 cubic feet per second me & 

during 100 days, roughly at 176,583,000 

1765.8 cubic feet per day 
Water from the Aouze reservoir 

on the Meuse after deducting 226,026,000 
a. . — - 

ss for existing irrigation in the 

valley of the Tisnss. } 105,949,000 

Total 296,660,000 


The pumping station and engines at Vacon were 





the Aouze by a tunnel 7874 ft. long. The whole 








designed to raise from 17.66 t 7.1 cubic feet per 
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second from the Pagny-sur-Meuse reach to the 
reach de Mauvages, the lift being 121.6 feet. 
Seventeen contractors proposed thirty modes of 
carrying out the intention ; out of these, the project 
of MM. Cail et Cie., was «ccepted by a Commission 
appointed to adjudicate. i ’ : 

MM. Cail proposed two horizontal engines, with 
four distributors of 300 indicated horse power, and 
with four boilers, having a combined heated surface of 
1736 square feet, driving Girard horizontal pumps ; 
this was, however, modified by the Commission, who 
preferred five boilers, each having 968.8 square feet 
of heating surface. 

The engravings and description of these pumps 
and engines given in the work under notice are 
exceedingly complete, the engravings particularly 
being admirably executed. The cost of these 
engines and pumps was 11,440/.; the buildings, 
workshops, and engine-house at Vacon cost 
7524/.; the connecting conduit, 512 ft. long and 
2 98 ft, in diameter, with accessories, cost 936/. ; 
altogether, 19,900/. In addition to this the channel 
of supply from Vacon to Villeroy, on the Marne 
Canal, about 26,240 ft. in length, of which 
2980 ft. were in syphon, cost 23,276/. The whole 
of these works at Vacon hence cost 43,1767. 

The section of the Mauvage channel above 
mentioned was of masonry coated with Portland 
cement 5.906 ft. wide, and made for an extreme 
depth of water of 2.625 ft.; in order to carry one- 
third more than the present supply from the pumps, 
in the event of adding in future a third engine to 
those at Vacon. ‘The wet section was 17.94 square 
feet, the hydraulic radius 1.608 ft., the hydraulic 
slope 0.00015, and the discharge 25.74 cubic feet per 
second, The syphons had a diameter of 3.281 ft., 
the maximum velocity of the water admissible being 
2.10ft. per second. ‘he errors in such hydraulic 
data, due to the mode of Bazin, have been shown 
in our former article. 

‘The Paroy reservoir is on the site of an old marsh 
to the left of the 16th reach of the Meurthe, and at 
about four and a quarter miles from the German 

mtier. It is close to the navigable channel. Its 
catchment is 128,418 square chains (Ramsden). The 
reservoir has a maximum length of 5906ft., a 
maximum breadth of 3281 ft., and maximum depth 
f 18.2 ft.; a surface of 789.6 square chains, when 
filled to full level of 20.01 ft. above the bed of the 
neighbouring reach, and a capacity of 60,391,400 
cubie feet ; of which 4,237,992 cubic feet are below 
the water level of the neighbouring reach No. 16. 
lhe strata at the site are impermeable marls termed 
irisées, preventing much loss by absorption. 
The mean annual supply from the catchment is 
estimated at 112 million cubic feet, the minimum 
58,980,000 cubic feet; while the supply required 
for the canal reaches, Nos. 16 to 22, is about 204,836 
cubic feet per day, or 74,164,860 cubic feet annually. 
The calculated loss by evaporation annually was 
based on the weekly depth of evaporation at Gond- 
rexauge multiplied by the mean water surface 
for each week ; it varied between 4,015,000 and 
11,475,000 cubic feet. 

The dam is set against the embankment of the 
old marsh ; it is made of earth faced on the water 
side with stepped masonry; its thickness at the 
level of the bottom of the marsh is 65.62; its back 
slope is 3 to 2; its height above water level is about 
2.5 ft., not including a parapet of 3.28 ft.; its 
crest or top width is 14.8 ft., including 1.64 ft. the 
width of parapet; its length about 1378 ft. The 
actual height of the dam is small; at its extreme it 
is only 20.5 ft. without the parapet. The base of 
the revetment is 28.7 ft., and the steps of masonry 
are 7.38 ft. high and 12 ft. wide, set in béton. 
The general construction of the earthwork of the 
dam was similar to that of Aouze, although from 
argillaceous earth being scarce and distant the 
material was not so good. 

The scouring passages, the flood escape, and the 
ordinary offtake are concentrated at a site at 
the eastern end of the dam, where the soil is firm 
and well suited for foundations of masonry. 

_ The flood escape is over a semicircular sill 65.62 ft. 
in length ; the wall consists of two portions in 
order to break the fall of the water; the upper part 
being 8.99 ft. high, 5.25 ft. thick at its base, and 
3.28 ft. thick at the sill; the lower part is 9.3 ft. 
high; at the foot of each portion of wall is a paved 
flooring to receive the fall of water, the upper one is 
0.82 ft. below the top of the second wall so as to 
form a water cushion to break the upper fall. The 


rnes 


work of the dam ; in one of these side — is - 
escape sluice amd passage in masonry, 9.8 ft. wide 
and’ 8.20 ft. high; this will be opened by the 
guardian in charge whenever it is probable that the 
water will rise to sill level. 

To determine the extreme depth possible of a 
sheet of water flowing over the sill when the sluice 
is neglected, the following mode of calculation was 
adopted, 

The maximum supply from the-catchment is Q= 
106 cubic feet per second ; and the duration of the 
worst storm here does not exceed 36 hours ; putting 

x—depth of water at the time t, 

x=its increment in the line ¢, 
sand / the surface of reservoir and the length of 
sill, the following relation exists : 


8 2@_Q—-0M LeV2 ge 


ot 8 

The integration of this proves that the height of 
the sheet of water can only amount to 0.62 ft. under 
the extreme circumstances stated. 

The scouring passage and offtake consist of two 
paved passages each 3.9 ft. high and 1.95 ft. wide 
in the lower part of the masonry of the fluod 
escape, having their flooring 0.82 ft. below the 
lowest point in the cuvette of the reservoir; these 
are closed by sluice gates worked by gearing. There 
are also grooves for sliding shutters on the up-stream 
side of the gates, so that all pressure on them may 
be relieved during any casual repair. Below these 
escapes, and passages is a small collecting basin, 
whence the water is conducted by a channel to a 
point near the canal; here are the sluices of the 
canal intake and escape sluices for discharging 
excess water into a watercourse. 

The works were eonstructed between 1875 and 


1878. ‘Their cost was then 
£ 
Land hs 13.600 
Earthwork... on aah 3,320 
Escapes and sluices, &c. ... 3,880 





20,800 

In conclusion, instruments of observation both 
for hydraulic and meteorological purposes were sup- 
plied in connexion with these works, and the con- 
ditions of flow and the hydraulic formule applicable 
laid down with minuteness on the old principles 
adopted by D’Arcy and Bazin. The works actually 
constructed are well and carefully thought out and 
designed. 

From what we have said it will be seen that the 
works described in M. Picard’s book are of great 
interest and importance, and the account given of 
them is of the most complete and detailed descrip- 
tion. Of the engravings in the atlas we have 
already spoken in terms of praise, and we can only 
repeat that they are admirable and reflect the 
greatest credit on the publisher, M. Rothschild, 
whose reputation for the production of valuable 
works relating to our profession is fully maintained 
by the yolumes before us. 





Traité Theorique et Pratique de la Regulation et de la 
Compensation des Compas, avec ou sans Relévements. 
Par M. A. Cotuezt, Lieutenant de Vaisseau de la Marine 
Frangaise. Paris: el, Ainé. 

The object of the author of this volume was to com- 

bine in one book everything relative to compasses 

employed on board ship, in such a manner that the 
captain or other naval officer can, without referring 
to any special treatise on mechanics, physics, or 
navigation, find immediately the practical informa- 
tion to guide him in the choice of a compass, in the 
installation of the instrument on board, in theemploy- 
ment of various methods to correct the variations in 
the deviation of the compass, and to tabulate or 
construct curves intended to give rapidly the solu- 
tion of various elementary problems in navigation. 

M. Collet has made good use of the personal expe- 

rience he acquired, when twelve years since he pub- 

lished the translation of the manual of the English 

Admiralty on the deviations of the compass, and of 

all the observations he has made since that time 

relative to this subject. He has thus been led to 
clear up certain difficulties, to develop certain points, 
and to suppress, in the theoretical developments 
that terminated the English treatise, all that is not 
indispensable for daily work. But that which 
especially characterises the new book is the complete 
and elementary exposition made for the first time of 
the principles of compensation of the compass, that 
is to say, the operation which consists in placing 
near the compass magnetised bars and masses of 
soft iron in such a manner that the deviations shall 





side walls of this escape extend to 9.8 ft. on 
each side to prevent filtration through the earth- 





never exceed from 2 deg. to 3 deg. of their absolute 


ing has become universal, such an arrangement of 
compass has been necessary so as to counterbalance 
the influence exerted by the ship on the needle. 
Sir G. Airy in 1840 indicated the principles of the 
methods of compensation that were carried out 
practically and successfully, but considerable prac- 
tical difficulties rendered the application of this 
method very delicate. 

In the work we are now reviewing the reader 

will find an investigation of this question, and will 
see how Sir W. Thomson, on the one hand, and 
Lieutenant Peichl, of the Austrian Navy, on the 
other, have completely surmounted all the diffi- 
culties of the problem in such a way that it is now 
possible for officers on board an iron vessel to 
reduce the variation in their compasses to very 
narrow limits, by methods easy of application by 
any sailor able to make the observations and calcula- 
tion necessary to determine the position of a ship, 
or by any one indeed after a short experience. The 
importance of the changes made by the new system 
of compensated compass can be readily appreciated. 
Tn the first place there is a greater latitude in the 
choice of the position of the compass on board. 
Moreover, changes in direction can be made with 
some rapidity without having to allow for errors in 
calculation, and without the oscillations which in 
an ordinary compass retard the change of direction 
when such variations are more than 10 deg. “of 
absolute value. Finally, there is no danger of the 
sudden and considerable changes which sometimes 
affect the deviation when they are of large absolute 
amount. All these advantages, important for all 
vessels, become invaluable for squadrons, or for ships 
navigating straits, channels, and narrow passes in 
which numerous and considerable changes of direc- 
tions are necessary. But these advantages, important 
as they are, appear to be among the least of those in- 
volved in the use of compensated compasses. Their 
adoption allows the solution for the first time, in a 
complete and really complete manner, of one of the 
greatest difficulties of navigation, and one of the most 
important desiderata, namely, the control of the 
indication of the compass in time of fog or on dark 
nights, when there are no terrestial or celestial indi- 
cations. A little and very simple instrument 
devised by Sir W. Thomson and called by him an 
adjustable deflector, and supplied to his compass as 
an auxiliary instrument, allows an ordinary observer 
to make, within an hour, a complete compensation 
within 2 deg. or 3 deg., and if the compensation has 
been already made and has only to be restored after 
any considerable displacement of the vessel, this 
can be done within half an hour. The advantages 
of these arrangements are very evident; under the 
most critical circumstances the navigator can be 
sure of his route within 2 deg. or 3 deg., and is 
freed from the errors due to fog or extreme dark- 
ness, But what is of more importance is that any 
errors in the course cannot be so great as to peril 
the safety of a ship, even when it is new and its 
magnetic condition changes rapidly, or when it is 
navigated for the first time on a route about which 
no data exist as to the variations in the deviation of 
the compass. 
The importance of these results is evident to all 
those interested in these matters, and it is to be 
desired that the special public to whom M. Collet’s 
book is addressed should examine the new instru- 
ments and the new methods proposed for adoption. 
The author has known how to render the description 
of these instruments and their methods of observa- 
tion very complete, and, above all, sutfliciently 
elementary to convince his readers and to prove to 
them the considerable advantages to be derived 
from the use of the new compasses. 


BOOKS RECEIVED. 

The Watchmaker’s Handbook. By CLtauptus SAUNIER. 
English Edition, translated, revised, and considerably 
augmented by JULIEN TRIPPLIN and Epwarp Riaa, 
M.A. Illustrated by numerous Wood-blocks and Copper 
Plates. London: J. Tripplin; New York: L. H. 
Keller and Co. 

Magnetism and Electricity. An Elementary Text-Book 
for Students. By RicHarD WoRMELL, D. Se., M.A, 
London : Thomas Murby. 

A Treatise on the Theory of Determinants, with Graduated 
Sets of Exercises. By THomas Murr, M.A., F.R.S.E. 
London: Macmillan and Co. 

The Companies Acts, 1862-80, Stannaries Act, 1869, Life 
Assurance Companies Act, 1870, &., with Analytical 
References and Copious Index. Sixth Edition. By 
ANTHONY PULBROOK, Solicitor. London: Effingham 
Wilson. 

J. A. Berly’s British and Continental Electrical Directory 
and Advertiser. London: J. A. Berly. 

Report of the Royal Commission for the Australian Inter- 





value. Since the use of iron and steel in shipbuild- 





national Exhibition. London: Eyre and Spottiswoode. 





240 ENGINEERING. [Marcu 17, 1882. 








STANDARD ENGINE SHED; LONDON AND NORTH-WESTERN RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. F. W. WEBB, CHIEF MECHANICAL ENGINEER, 





































































































bone 16°52 0570 















































































































































































































































































































































Fig 5 ff Agtlus and Maw dran 
Filangholetrsand Pilinghote for coal FA 
pa ceant Anabel "eared a ee 4 
i Coal for | 
q 5 een SD: OE: AE 
i Lightin up Furnaces _ See — — = 
and Saha trying » o By ° e | ° 
= : ——— ail RE SR 
‘ RRB, ecm aencn es aanlieteeiiiatieimianieaninmaeiie ion 
2 > £ ° . © * > a+ 2 . + ° a * * = 3 
— ——— —s —_—__———— —— —-- — —— = a —& = 
a = _— = —— ee eR ae oes 
° ° ° ° ° ° 2 5 ° 
naiiemmel ~~ —_ . ea 7 
T 
— —_ — - ee —— eee 1 L -_ 
——— st a —— ——— = = > - - Sa 
ry 6 Ps " ry e . a 8 2 e 8 2 4 . ¢ ° a 3 oy 
saad ieee a - ee a = ae — 
- ———_—— ———— — — — —_—— —— - 7 T 
nnagieadaaidenmateaenamen ore tang ee “ beet —> --bex iQuiside pus 
° ° Oo °o °) o . *) 
a SA ER Sel | ONT ane c mat 5 ee i. 
= — $$$ —— at 
~ a ceeemeneneer CORRES | | RRR oem ameremecrs comme OD OE — 
e * ° > 2 « 7 ait 2 « ae ° - » « mE 
3 —_ ee = == = = ; P a ; — 
5 wd — - a : ee: oe - — ie “ I _ 
QS == — ee, 
° O *) . Ofydranes ° = y' oO 
& —a7 = ott —== = = = = ———— 
—= - — eahdanadal —— + eee — —_— ae ortine ne I —— 
<li 75.0._# % 14.0 23 4.18.05 ® 4.15.2" F t'15.052- % ¥ &...18052 & t1s_0°% 
= = —_— — ~~~ _~--—_ _--—*--- 2 a ee ae .- Se » = 
= —-——— ——=—=—== SSEEEEETETETEE——EEEEEEEESE SSS 0 ET ; 
L —_— _ _— ame : . . ea EE . a —ananda re . 
° ° ° e ° ° ° a ft : 
<r 2 — t= a — DE ee 
= anatienenetinaietitehientiamaaiiemmantie - cote aillncietiieeteetnteineatie themida aineummiaial asec em WARE a fem, come 
e te 
= a e s cl ° 2 Y a e, + * = ® « = ** m % 
= =— ——— = = = —=—— = —— > —_ — 
cms meter pe ae te ee nnn A lg EE ie See 
te By 
°) 1) . ° ° ° ‘ = ° 
amueen Se Gt Seo ee a | a 
= SS == ————— SEE = SSS SO 1 SSS — 
\ a pean “pee oo er apety rare — — ee peat ay ~ = aaa cuneainaantine —e - Sx 3. ~~~ SQ 2 Sa = SR | 





WE give on the present and opposite pages engravings | end over each'line of rails a couple of wooden partitions | and the other views show the general construction of 
of an excellent standard type of locomotive engine shed 2/ft.8in. apart, these partitions forming what we may the shed so clearly that a further description will be 
designed by Mr. F. W. Webb, the chief mechanical engi-| term an inverted trough for receiving the smoke from unnecessary. We need only add, therefore, that these 
neer of the London and North-Western Railway, this | the engine chimneys; the lower edges of the partitions sheds are admirably adapted for their purpose, they 
type of shed having been erected at Crewe, Rugby, and | being 12 ft. Gin. above rail level, so that the smoke is being light and well ventilated, while moreover they are 
several other important stations. discharged fairly between them. At the apex of each | capable of being erected at a far less cost than that of 

In the design of the shed great attention has been paid span of the roof each smoke trough is provided with a such structures generally. 
to economy of — and all columns, details of roofs, | short chimney as shown in Figs. 3 and 4. 
&c., are made strictly to gauge, so that there is no fitting The pits are paved with blue brick, and the bottoms > Dr NY > 
together on the ground. The roof is of the “saw-tooth” | slope A son pA. side, so that there is no accumulation of FROUDE'S DYNAMOMETER. 
pattern, and the ridges run across the lines of rails. The} water in the centre. The floor of the shed between the , h ee s Be ‘ll 
roof forms a series of 15 ft. spans while the beams from | lines of rails is also paved with blue brick. The par- ahous tives ai «al alf years ago® descriptions and z al 
which the roof spans spring are supported by cast-iron | ticular shed shown in plan in Fig. 5, is made for twelve wathens of © Mgmy ingestens ant nove: oq S get 
columns at intervals of 25 ft., this distance being suf- | lines of rails, but the system of construction is one which mometer invented by the late Mr. William roude, a 
ficient to accommodate two lines of rails as shown in | lends itself to any desired extension, laterally or lon- pay ye a — ree Snes ee 
Fig. 4. | gitudinally. The positions of the hydrants, sand fur-| \* oe 6 eee Oe Se ea 

Lengthways of the shed there extends from end to nace, air flue, &c., are represented in the plan, Fig. 5,| # gee ENGINEERING, vol. xxiv., pp. 67, 90, 95, and 349. 








Many of our readers will remember our publishing 
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at the Electrical Exhibition at the Crystal Palace, and, are taken out to such a section as will make the line of 
the apparatus, which stands at the entrance from the| intersection of the blades with the channel a semi- 
London, Chatham, and Dover Railway, is well worthy of | circle (see the fourteen semicircles in Fig. 1). 


attention. 


The apparatus, of which we annex engravings, con- and the fan made to revolve within it so as to make the 


sists of a cast-iron casing, containing two gun-metal 
dishes forming two circular channels marked A A A A 
in Fig. 2. Identical gun-metal dishes are fixed to an 
internal cast-iron disc keyed tothe shaft B B which goes 
right through the casing. Blades radial as to their 


edges, but inclined as to their planes, are fixed in the | relative motions of the blades be in the directions shown 
channels. For convenience in our description the in-| by the arrows in the longitudinal development, a great 


ternal dise will be called the fan. 


The channels with their blades if developed in the | brake to the revolving fan. 


line of the circular axis of the channel (see dotted line 


CC COC in Fig. 1), and taken in longitudinal section, | of the apparatus in the following manner: ] 
would present this form shown by the annexed sketch, | are plates, there being two pairs, but one of each pair 
The channels | only appearing in Fig. 1. Each pair are coupled together 


continued indefinitely in each direction. 





$:S6recr 


| 


The 


casing is filled with water. If the casing be held fast 





internal resistance is set up, and the casing becomes a 


At D D are two wheels for regulating the brake action 
EE 


by the curved backs which appear in section in Fig. 1. 
The spindles to which the regulating wheels D D are 
attached are screwed, and go through screwed bosses in 
the curved back above mentioned; thus, by turning the 
wheels D D the four plates are pushed forward between 
the fan and the casing. The communication between 
the water in the fixed and in the moving channel and 
blades is thus interrupted and the brake action is 
diminished. 

The space F F F F is a water chamber; water enters 
through two cocks (at “supply” arrows) from outside 
and is brought through holes through the plane of the 
blades to the centre of the channels. A water exit is 
also provided at the top of the casing, and by this means 
an interchange of water is effected. 

When an engine is to be tested by the dynamometer, 
the shaft of the engine is coupled to the dynamometer 
shaft B B, and the effort of the engine is balanced by 
weights attached to the end of the lever (Fig. 3). The 
casing rests on two rockers on points H H (Fig. 2), the 
necks of the stuffing-boxes ; G, in Fig. 3, shows the edge 
of one of the rockers. Both rockers are on one shaft, and 
the end of this shaft appears at Kin Fig. 3. Four small 
rollers L touch the circular lugs of the stuffing-boxes to 
prevent the casing from moving laterally. The rocker 
gives a very “tender” suspension to the casing and 
insures that the weight at the end of the lever shall 
represent the whole of the effort of the engine. 

The interchange of the water is necessary to the 
carrying away of the heat which results from the absorp- 
tion of the work of the engine under trial. For a com- 
plete analysis of the principles by which the resistance 
is set up in the apparatus we may refer our readers to 
a paper read by the late Mr. W. Froude, F.R.S., before 
the Institution of Mechanical Engineers at Bristol in 
July, 1877, and published on pages 67, 90, and 349 of our 
twenty-fourth volume. 

The merits claimed for the apparatus are as follows: 
(1) Its small size and portability compared with its high 
power-absorbing capability; (2) the steadiness of its 
resistance or brake action; and (3) the facility it gives 
for avoiding heating by simply allowing a free flow of 
water into and out of the casing. 

The maximum power-absorbing capability of the 
apparatus exhibited at Sydenham is as follows: 


At 100 revolutions pe nn ae ao 


” ”? one 


a ee ‘a a na .. 540 
It will be seen from this Table that the power 
absorbed varies as the cube of the number of revolutions 
per minute. Atthe same time it must be remembered 


_|that the regulating plates will reduce the resistance as 


low as may be required, The length of the lever, namely, 
6.56 ft., is chosen, so that an eight-pound weight with the 
brake running at 100 revolutions represents one horse 
power. 








INCANDESCENCE LIGHTING.* 
By J. W. Swan. 

SPEAKING in this place on electric light, I cannot forget, 
nor forbear to mention, as inseparably associated with the 
subject and with the Royal Institution, the familiar 
illustrious names of Davy and Faraday. It was in connexion 
with this Institution that eighty years ago the first electric 
light experiments were made by Davy, and it was also in 
connexion with this Institution that, forty years later, 
the foundations of the methods by means of which electric 
lighting has been made useful were strongly laid by 
Faraday- 

I do not propose to describe at any length the method of 
Davy. I must, however, describe it slightly, if only to 
make clear the difference between it and the newer system 
—_ I wish more particularly to bring under your 
notice. 

The method of Dav: 
in producing electrical 
two pieces of carbon. 

When electric light is produced in this manner, the con- 
ditions which surround the process are such as render it 
impossible to obtain a small light with proportionally small 
expenditure of power. In order to sustain the arc in a state 
approaching stability, a high electromotive force, and a 
strong current are necessary ; in fact, such electromotive 
force, and such current as corresponds to the production of 
a luminous centre of at least several hundred candle power. 
When an attempt is made to produce a smaller centre of 
light by the employment of a proportionally small amount 
of electrical energy, the mechanical difficulties of maintain- 
ing a stable arc, and the diminution in the amount of light 
(far beyond the diminished power employed) put a stop to 
reduction at a point at which much too large a light is pro- 
duced for common purposes. 

The often repeated question, ‘‘ Will electricity vm me pm 
gas?’ could be promptly answered if we were confined to 
this method of producing electric light ; and for the simple 
reason that it is impossible by this method to produce 
individual lights of moderate power. 

The electric arc does very well for street lighting, as you 
all know from what is to be seen in the City. It also voes 
very well for the illumination of such large enclosed spaces 
as railway stations. But it is totally unsuited for domestic 
lighting. and for nine-tenths of the other purposes for 
which artificial light is required. If electricity is to com- 

te successfully with gas in the general field of artificial 
fighting, it is necessary to find some other means of 


consists, as almost all of you know, 
y a stream of white-hot gas between 











* Paper read before the Royal Institution. 
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obtaining light through its agency. Our hope centres in the 
method—I will not say the new method—but the method 
which until within the last few years, has not been applied 
with entire success ; but which, within a recent period, has 
been rendered perfectly practicable—I mean the method of 
producing light by electrical incandescence. 

The fate of electricity as an agent for the production of 
artificial light in substitution of gas, depends greatly on the 
success or non-success of this method ; for it is the only one 
yet discovered which adapts itself with anything like com- 
pieteness to all the purposes for which artificial lighting is 
required. 

If we are able to produce light economically through the 
medium of electrical incandescence in small quantities, or in 
large quantities, and at a cost not exceeding the cost 
of the same amount of gaslight, then, there can be 
little doubt—there can I think be no doubt—that in 
such a form, electric light has a great future before it. 
I propose, therefore, to explain the principle of this 
method of lighting by incandescence, to show how it can be 
applied, and to discuss the question of its cost. 

When an electrical current traverses a conducting wire, a 
certain amount of resistance is opposed to the passage of 
the current. One of the effects of this conflict of force is 
the development of heat. The amount of heat developed 
depends on the nature of the wire —on its length and thick- 
ness—and on the strength of the current which it carries. 
If the wire be thin and the current strong, it may become 
white hot. 

The experiment I have just shown illustrates the principle 
of electric lighting by incandescence, which is briefly this : 
that a state of white heat may be produced in a continuous 
solid conductor by passing a sufficiently strong electrical 
current through it. 

A principle, the importance of which cannot well be 
over estimated, underlies this method of producing light 
electrically—namely, the principle of divisidility. By means 
of electric incandescence it is possible to produce exceed- 
ingly small centres of light, even so small as that of the 
light of a single candle ; and with no greater expenditure 
of power, in proportion to the light prodaced, than is 
involved in the maintenance of light centres 10 or 100 times 
greater. Given a certain kind of wire, for example, a 
platinum wire, the 100th of an inch in diameter, a certain 
quantity of current would make this wire white hot what- 
ever its length. If in one case the wire were one inch long, 
and in another case ten inches long, the same current 
passing through these two pieces of similar wire, would 
heat both to precisely the same temperature. But in order 
to force the same current through the ten times longer 
piece, ten times the electromotive force, or, if I may be 
allowed the expression, electrical pressure, is required, and 
exactly ten times the amount of energy would be expended 
in producing this increased electromotive force. 

Considering, therefore, the proportion between power 
applied and light produced, there is neither gain nor loss 
in heating these different lengths of wire. In the case of 
the longer wire, as it had ten times the extent of surface, ten 
times more light was radiated from it than from the shorter 
wire, and that is exactly equivalent to the proportional 
amount of power absorbed. It is therefore evident that 
whether a short piece of wire or a long piece is electrically 
heated, the amount of light produced is exactly propor- 
tional to the power expended in producing it. 

This is exSreme:y important ; for not only does it make 
it possible to produce a small light where a small light is 
required, without having to pay for it at a higher rate 
than for a larger light, but it gives also the great advan- 
tage of obtaining equal distribution of light. As the illn- 
minating effect of light is inversely as the square of the 
distance of its source, it follows that where a large space 
is to be lighted, if the lighting is accomplished by means of 
centres of light of great power, a much larger total 
quantity of light has to be employed, in order to make 
the spaces remotest from these centres sufficiently light, 
than would be required if the illnmination of the space 
_— | eee by numerous smaller lights equally distri- 

uted. 

In order to practically apply the principle of producing 
light by the incandescence of an electrically heated con- 
tinuous solid conductor, it is necessary to select for the 
light-giving body a material which offers a considerable 
resistance to the passage of the electric current, and 
which is also capable of bearing an exceedingly high tem- 
perature without undergoing fusion or other change. 

As an illustration of the difference that exists among 
different substances in respect of resistance to the flow of 
an electric current and consequent tendency to become 
heated in the act of electrical transmission, here is a wire 
formed in alternate sections of platinum and silver; the 
wire is perfectly uniform in diameter, and when I pass an 
electric current through it, although the current is uni- 
form in every part, yet, as you see, the wire is not uni- 
formly hot ; but white-hot only in parts. The white-hot 
sections are platinum—the dark sections are silver. Plati- 
num offers a resistance to the passage of the electric cur- 
rent, six times as great as silver, and in consequence of 
this, six times as much heat is developed in the platinum 
as in the silver sections. 

(To be continued.) 


COMPOUND ENGINE TRIAL. 

Trial of the Engines and Boiler at E. Heyworth’s, 
J.P., Audley Hall Weaving Shed, Blackburn, conduc- 
ted on Behalf of the Engine, Boiler, and Employers’ 
Liability Insurance Company, Limited. 

By MicuarL Loneriper, M.A., M. Inst. C.E., 
Chief Engineer. 
(Continued from page 221.) 
Ir the figures given in Tables III. to VIL. are not suffi- 
ciently convincing, a further proof of the action of the 
cylinder meta! can be produced, namely, the calculation of 








TABLE 


| 
October 25 
Work of the expansion calculated from the change} 
of the internal heat alone, U,—U,, thermal 
units eco ese eee ooo eee : a. + GAl 
Work of the expansion measured directly from) _ 
the diagrams, thermal units ... . 7754 
+7113 
6.33 


Difference, thermal units ila cco 
Error per cent. of total heat expended 


TABLE 


VIII. 


October 26 October 27 October 28 October 31. Nov. 1 


Nov. 2 


es 


—17.94 3.15 ‘ 38 +2 


77 —3.76 
76.38 75.40 
+ 94.32 

8.06 


77.43 
+ 90.58 
7.77 


73.62 
+ 77.38 - 


6.49 


+71.63 
10,00 644 


IX. 


{ 


Oct. 25. 


Weight of steam and water present in cylinder, M 
(Table ILL., line 8) one ons = "= Ib 
Weight of dry saturated steam at end of admission 
n Ib 


1.0478 


“ _ eee “ exe oo 0.9119 
Absolute temperature of dry saturated steam, T, 
deg. Fahr, ese one oon eee a 
Ileat of evaporation of dry saturated steam from 
and at this temperature, r,, thermal units on 
Heat in 1 1b. of water at this temperature, +, 
thermal units ... one eee eee ~ “ 
Weight of dry saturated steam at end of stroke, 
m, .. eee ces ans eee ose ove Ib 
Absolute temperature of dry saturated steam, T, 
deg. Fabr, ane one et ese ne eos 
Heat of evaporation of dry saturated steam from 
and at this temperature, r,, thermal units 
Heat in 11b. of water at this temperature, ¢, 
thermal units win eee oce . . 
Specific heat of water at mean of above tempera- 
tures, ¢, thermal! units... eco ows 
Weight of water, one me one oan Ib 
Heat added during expansion, “ (4¢,-¢,)=, 
thermal units .., eee soe eco eee me 
Work of the expansion calculated from above men- 
tioned data, Q4 U,—U,, thermal units . on 
Work of the expansion measured directly from 
diagrams, thermal] units iow . one : 7754 
Error per cent. of total heat expended $0.18 


786.1 


Nov. 1, 


Oct, 31. 


Oct. 28. Nov. 2 


Oct. 26. 


Oct. 27, 


1.0738 1.0770 1.0005 | 0.9877 1.0417 1.0696 


0.8607 0.8711 0.7712 0.8688 | 0.9005 0.8748 


786.3 786.6 785.4 784.8 


834.8 884.3 8385.3 885.8 


828.7 275 326.9 


328.4 


0.9163 0.9206 | 9.9089 0.9250 0.9122 





714.1 7144 707.3 713.5 | 7148 


936.4 940.0 937.1 | 936.3 


| 
2548 249.5 253.8 254.9 
1.023 
1.0405 


1.025 
1.3783 


1.023 | 
1.2148 | 


1.3271 


98,20 110.95 89.53 74,00 


80.26 81.65 7777 
76 94 
+043 


75.40 
+020 


76.38 


+033 


Taste X 


October 25. October 26. 
0.126 
0.294 


0,429 


Efficiency absolute cee 
” of a perfect engine : 
relative... eee eee on 


Tasie XI.—ENGINEs: 
October 25 
457 
none 

21.598 
47 


Duration of experiment 

Jackets in use ... eee eve 
Number of revolutions made eve 
per minute ... es 
small piston, pounds 


26 
Mean effective pressure on 
per square inch eee ee eee se eee 
Mean back pressure on small piston, pounds per 
squareinch .., ese ene aoe eco . 
Mean effective pressure on Jarge piston, pound: 
per square inch eee was oes : a 
Mean back pressure on small piston, pounds per 
square inch ... eee ove eee + - 
Absolute pressure in small cylinder at end ot 
admission, pounds per square inch 
Absolute pressure in smal! cylinder at 
stroke, pounds per square inch ... eco - 
Absolute pressure in small cylinder at commence 
ment of compression, pounds per square inch.. 
Absolute pressure in large cylinder at end o! 
stroke, pounds per square inch ... . oe 
Absolute pressure in large cylinder at commenee- 
ment of compression, pounds per square inch... 
Total ratio of expansion . - : ~ 
Duration of admission to smal] cylinder in deci 
mal parts of stroke ... 
Duration of compression 
decimal parts of stroke 
Duration of compression 
decimal parts of stroke 
Feed water used 


“A” 


end of 


Group 


in small cylinder in 
in large cylinder in 


ie “a per stroke ... oss - 
Water passing through cylinders per stroke 
Discharge from jacket of small cylinder 
a ° receiver oie 
me - large cylinder 
Discharge from hot well, per stroke hie 
Injection, per stroke ... eco an 
Fuel burnt ° ose wa 
Temperature of injection 
* ejection - ons 
feed to economiser me 
” steam in main steam pipe ,, 
9 engine-room ono ” 
a cellar beluw engine-room, where 
gauging tank and casks were .. deg. Fabr. 
Aneroid in engine-house, mean of half-hourly, 
readings ° seo ip.) 


” 


Group * ¢ 


29.94 


November 2. 
0.125 
0.292 
0.428 


October 27. October 28. October 31, November 1. 
0.125 
0.295 


0.424 


SumMARY oF Data. 
October 26 October 27 October 28 October 31 Nov. 1. 


458 
none 


459 
H.P 
21 639 


47.14 


458 
rec, 

21,747 

47.48 


43.96 


40.61 


23 88 24.56 21.85 


10.55 11.20 9.28 


10.40 


6.89 3.49 3.95 3.63 


96.70 97.10 98.80 


3140 31.60 28 90 
22.50 
8.90 


3.26 


8.29 


3.59 


0.293 


0.134 0.134 0.134 
O15 
44,279 
0.9283 0.9921 
0.9276 0.9289 
5 780 
175 900 
10 1140.5 
19.03 19.05 
18.10 18.12 
4704 5284 
45.69 46.25 
94.32 96.84 
112.51 117.04 
$27.20 $26.80 


72 74 


O15 
39,008 
0.9013 
0.8759 
827.5 
170 
102 
18.78 
17.91 
4470 
47.47 
93.92 
111.63 
327.56 
67 


40,725 


0.8681 
752.5 
999 
1245 
19.03 
18.16 
4445 
52.41 
99.41 
118 36 
328 50 
74 
79 S4 


92 81 


30.30 30.40 30.30 29.80 29,90 


30.40 





the work of the expansion in the smaller cylinder from the | 
initial and final temperatures of the steam—first, on the | 
supposition that the cylinder does not absorb or give out 

heat ; and second, on the assumption that it does. 

First, then, we know that if U, and U, be the internal | 
heats of the mixture of steam and water in the cylinder at | 
the beginning and end of the expansion, and if during the 
expansion a quantity of heat Q be given to or taken from 
the steam, the work of the expansion=Q+ U,— U,. 

Now, if the cylinder metal neither absorb nor give out 
heat, it is impossible that heat can be given to the steam 
or taken from it, for the metal is the only thing in contact | 
with the steam ; therefore in this case Q=0 and the work 
of the expansion—U°—U,. 

Table No. VIIL. shows the results of the calculations 


made on this supposition and the errors involved. 


These errors are too considerable to be due merely to 
inaccuracy in the observations, and we must conclude that 
Q is not=0, or in other words, that the metal does absorb, 
and give out heat. : 

How then shall we determine this quantity Q? 

Suppose a mass M consisting of m of dry saturated 
steam, and M—%m of water, to expand and perform external 
work, while a certain quantity of heat Q is added to it, or 
taken from it, then for any infinitely small change of 
volume and temperature we have the relation* 

d Q=rdm+mdr—“@2aT+Mc dT, 


T 





*G. A. Hirn. “‘ Exposition analytique et expérimevtale 
de la théorie mécanique de la chaleur.’’ Clausius. ‘* Théorie 
de la chaleur.”’ 
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TasLe XII,—Enaines: Summary oF REsuLts. 
——————— 7 
— Oct, 25. | Oct, 26. | Oct. 27. | Oct. 28, | Oct, 31, | Nov.l. | Nov. 2. 
—_ > . ae | 7 4 
eis P 313.62 314.63 318,67 | 313,78 313 48 314.29 338 02 
: cae hep! alll 332.29 365.17 | 364.17 | 365,23 360.75 | 358.90 | 389.82 
3 Work done per stroke absolute. . ft. Ih | 126.489 127,109 126,555 126,984 | 126,265 123.651 132,041 
4 thermal units 163 83 164.65 163.91 164.50 163.61 160.17 17,70 
5 rn effective Tt | 19,494 | 109,546 | 110,735 | 109,085 | 109.725 | 108.286 | 114,478 
6 Be Ms , thermal units 141.85 141,91 143.25 141.30 | 142.11 140.26 143.27 
“ 3 in overcoming back pressur 
‘ on jarge piston 7 — . ft. | 16,995 17,563 15,820 17,899 16,540 15,365 17,563 
k do r stroke in overcoming back pressur: | 
: “a semee platen, thermal units ” P 22.00 22.75 20.66 23.20 21 50 19.91 22.75 
truke absolute durin ‘admis 
dj b> eke . t.Jb} 43.911 40,607 | 41,232 | 35,852 42,213 43,433 41,804 
k done per stroke, “absolute durin “ie | | ‘ 
” va done ps units... ° 56.88 52,60 | 53.41 4644 | 54.68 56.26 54.15 
Work done per stroke absolute during ex: a | - 
. in onal unter g exp 59,850 58,965 59,776 | 69,540 59,398 58,209 56,842 
12 Work done per stroke absolute during expansi if = hs ata 
in small cclandiee, thermal units... 7754 7638 | - 77.43 7842 | 76.94 75,40 73.62 
3 Work done per stroke absolute during compres } ne : 
’ sion in A cylinder ,, St. Ib 6,006 6,940 | 7,161 7,511 6,161 6,408 8,073 
14 Work done per stroke absolute during compres | a . 
sion in smal cylinder, thermal units : 7.78 8.99 | 9.25 9.73 7.98 8.30 10,40 
5. Work done per stroke absolute during tota! ex an | | 
" een - . i t.Ibj} 93,147 | 93,298 96,129 102,028 94,215 89,764 102,475 
16 Work done per stroke absolute during total PL | e 
sion, sane pee units .. 120.66 127.33 124.52 132.16 122.04 117.74 132.74 
17 | Work done per stroke of expulsion from large 
cylinder ... tlb| 13,886 14,150 | 13,042 13,809 13,196 12,505 13,588 
18 Work done per stroek “of expulsion from oe 
cylinder, thermal units 17.90 18.39 16.90 18.00 17.10 16.20 17.60 
19 | Work done per stroke of compression in large cylin 
der 3,109 3,413 2,778 4,090 3,344 2,860 3,975 
20) W oh ‘done per stroke of compression in large cylin. 
der, thermal units 4.10 4.36 3.60 | 5,20 441 3,71 515 
21 Consumption of fuel per. ‘indicated horse power per 
hour Ib, 1.88 1,92 1.89 | 1.85 1,86 1.96 2.04 
22 | Consumption of fuel per total horse power per } 
i" 163 | 165 | 1.66 1.60 1.68 1.72 1.78 
23 Consumption of feed water per indicated horse | 
power per hour ... Ib] 16.87 | 17.54 17.29 17.00 16.26 | 16.97 17.16 
24 Consumption of —_ water per “total horse "Power | | 
perhour ... Ib. 14.60 | 1513 15.12 14.61 14,14 14.86 14.88 
Vert ction of the Quecaten, 
25 | Heat supplied to engines per stroke, thermal units) 1123.53 116.983 1165.10 1128.69 | 1085.90 | 1118.38 1195.26 
26 | Heat received from engines - stroke, therma | | i 
units ° 979.85 1029.59 | 1035.37 978.58 938 54 934.77 1047.55 
27 | Difference, being heat available. for external work, | | 
| thermal onits . 143.68 140.27 | 129 159.11 | 14736 | 133.61 147.71 
28 | Work done, obtained directly from diagrams | | | 
thermal units .. 14183 | 141.92 14325 | 141.30 142.11 | 140.26 148.27 
29 | Error per cent. of total heat supplied, ‘thermal units —O15 | +0.15 | +115 | —083 | —048 | +0.58 +005 
Action of the Cylinder Metal. | 
30 | Weight of mixture of steam and water in smal) | | 
| eylinder ... . Ib 1.0478 1.0738 1.0770 1 0005 0.9877 1.0417 1.0696 
a1 | Percentage of water atend of admission |. 1b. 13 | 20 19 23 | 12 | 13 18 
32 ” ” " stroke in small eytie- 
der b.| ll | 15 | 15 15 8 11 14 
3 Ww eight. of mixture of steam and water in large | 
cylinder .. b.| 1.0008 | 1.0154 1.0093 , 0.9371 0.9422 0.9892 0.9970 
34 ~Percentage of water at end of ‘stroke in large an | 
linder coe ose ose Ib. 33 | 23 27 15 30 33 16 
Exhaust Waste. | | 
35 | Difference of initial and final internal heat cor-| } 
rected by eo of internal heat of steam) | j 
compressed, U,—U,—(C,—C,—A) thermal | 
units 239.42 | 88.96 127.68 7.76 219.55 224.23 22.08 
36 | Heat stored u - small ‘cylinder during admission, | | | 
thermal units ... oe 123.47 190.57 184.67 | 207.78 109.12 129.63 | 175.32 
37 Heat received a jackets, thermal units see 0.60 22.00 20.70 | 60,60 22.10 0.60 | 55,80 
38 | Heat available for work of expansion, being ro eat | ——__—_——__ __ — a | a ee lee 
sum of lines 35-37, thermal units . 363.49 301.53 333.05 | 276.14 350.77 354.46 | 253,20 
39 | Work of the expansion a | from the dia- 
grams, thermal units .., - 120.66 | 127.33 124.52 | 152.16 122.04 117.74 132.74 
40 | Exhaust waste, E, thermal units “24283 | 174.20 | 20853 | 143.98 | 22873 | 23672 | 12046 
41 Percentage of total heat expended, “thermal anits) 21.6 14.9 18.0 12606} )= 21.0 21.2 | 10.0 
\ _ anes | 
Verification. 
42 Heat found in condenser and feed, thermal units.... 979.65 1021.36 1027.60 955.77 930.13 981.57 1026.48 
43 Internal heat of mixture leaving large cylinder + | | 
work of expulsion, thermal units «| 782.54 | 839.42 800.74 817.20 | 701.53 | 735,83 900.69 
44 Difference, being the exhaust waste, thermal units | 247.11 181.94 226 86 138.57 228.60 | 248.74 125.99 
45 | Exhaust waste, direct determination, thermal] units); 242.83 174.20 208.53 143.98 228.73 236.72 120.46 
46 | Error per cent. of total heat + Coe thermal | | 
| units eee ove ° oe eee o.| 0.38 —0.65 —1.57 +034 | +0.01 —1.07 —0,49 














in which r is heat of evaporation at the absolute tempera- 
ture T, and c the specific heat of the water. 

The integration of this expression between the limits T, 
and T,, the absolute temperatures of the mass at the 
beginning and end of the expansion, gives the required 
quantity Q. 

To effect the integration, Q must be expressed as a func- 
tion of T. Mons. Hirn does this by making the following 
assumption, which will be best given in his own words as 
nearly as translation will permit: ‘‘As the action of the 
cylinder walls consists rather in py condensing a 
mass of saturated steam, or partially evaporating a mass 
of water in contact with them, than in giving out heat to 
or receiving heat from a gas, I considered that the hypo- 
thesis most nearly spproaching the actual conditions was 
to consider the active parts of the walls as forming, as it 
were, a portion of the mass of steam and water present, 
and as having always the same temperature as the mass. 
Indeed, whatever be the temperature of the internal 


surface of the metal, the water which covers it evaporates 
necessarily, and always at the temperature corresponding - 
to the point of saturation of the whole mass, and the same | 


applies to the steam which condenses on the walls.’’ 


Let, then, / be the weight of such a mass of water | of Table IL ; 
receiving heat or condensing the steam at one time, and | 


Dividing by T, and integrating between the limits T, and 
T;, and supposing the specific heat of the water to be 
constant, and equal to the mean of the specific heats corre- 
sponding to T, and T,, we get 


—(M+/4) clog. 2° ee 

( } € 10g. T, ; T, 
| Mo, ro, and m,, T,, being the values of m andr at the be- 
ginning and end of the expansion. 

Determining / from this equation, and calling go and a 
the quantities , of heat in 1 lb. of water at To and Ti, the 
quantity of heat givenout by /, or by the cylinder walls, 
will be expressed by  (go-9:)=Q, and the work of the 
amas by F (¢o—qu) + Uo— Us, or by Q+U,-U;- 

Table TX. shows the results of the calculation, and the 
error. 

Surely these figures are sufficient evidence of the import- 
ance of the action of the metal on the steam. 

| Effictency.—The absolute efficiency is : 
Heat converted into external work 


Heat supplied 
| The numerator of this fraction will be found in line 10 
the denominator in line 3 of the same Table. 
The efficiency of a perfect heat engine working between 


=" To 








giving out heat or evaporating the water at another; then | temperatures ¢, and t: Fabrenheit is: 


for any indefinitely small variation of temperature d T, the | 


heat given out will be — vibiptay “np we have 
dQ=—-McedT=d(mn—™ oo "dT+McaT. 


t.—t 





t,+ 461 
The values of ¢, and ¢ are to be found in lines 30 and 28 
‘of Table XI. 








_ The efficiency relatively to that of a perfect heat engine 
is: 
Absolute efficiency ; 
Efficiency of perfect engine 
The values of these fractions are given in Table X. 
The absolute and relative efficiencies would have been 
greater had the vacuum in the large cylinder been more 


perfect. 
(To be continued). 











Tue BraprorpD SANITARY AssocIaTION.—The Council 
of the Bradford Sanitary Association have appointed Mr. 
Malcolm Paterson, C.E., of that town, as their engineer. 
They have already secured & large number of influential 
subscribers and are now commencing active operations. 
This is the first association of the kind established in York- 
shire, although several are flourishing in London, Edin- 
burgh, and other leading towns. Such associations supply 
a real want in the present unsatisfactory state of house 
building, as they afford, at a very moderate charge, a 
species of insurance against the many dangers to life and 
health arising from bad sanitary arrangements. 





AMERICAN Society oF CIviL ENGINEERS. —February 
15, 1882. The Society met at 8 p.m., President Welch ia the 
chair. A paper by Mr. R. E. McMath, of St. Louis, 
member of the Society, on ‘‘ The Mean Velocity of 
Streams Flowing in Natural Channels,” was r by the 
secretary in the absence of the author. With this paper 
was presented a set of diagrams of curves deduced from 
the experiments of J. B. Francis, member A.S.C.E., at 
Lowell, from the observations of Gen. Theo. G. Ellis, 
member A.S.C.E., upon the flow of the Connecticut river 
from the records of the flow of the Mississippi made by 
Gens. Humphreys and Abbott, and also from various 
other observations of the flow of the Mississippi at Co- 
lumbus, Ky.; at Vicksburg, Miss. ; at Carrollton, La., and 
at the passes at the mouth of the Mississippi. The author 
of the paper then presents for consideration and discussion 
the suggestion that to determine a reliable rule for the 
flow of streams in natural channels, the considerations 
affecting an artificial channel should be kept entirely dis- 
tinct ; that the definite law of discharge overa weir is 
usefully applicable at any transverse section above and 
within the influence of a weir, dam, or shoal; that the 
relation between mean and maximum velocity cannot be 
uSed in streams of irregular section; that head is pressure 
but not in all cases fall of sarface ; that in natural streams 
the bars or shoals are substituted for the weir or dam; that 
the level of no discharge is determined by the horizontal 

plane through the crest of a weir, dam, or natural bar ; that 
— new bydraulic terms may be used, viz., permanent 
area, or that part of transverse section below the plane of 
no discharge, and ruling depth or the depth of the plane 
below the surface. -Formulz are then suggested in appli- 
cation of these considerations. The paper was discussed 
by Messrs. T. C. Clarke, Ashbel Welch, F. Collingwood, 
Joseph P. Davis, and Charles E. Emery. 





Tue METEOROLOGICAL Socrety.— During last year the 
Council of the Meteorological Society, having regard to 
the rapid progress of late years in statistical meteorology 
and the uncertainty that still prevails regarding important 
questions relating to the physics of the atmosphere, con- 
sidered it desirable that the Society should supplement the 
ordinary observations by a series of well-conducted expe- 
riments destined to throw light on such questions as the 
vertical decrement of temperature, the rate of ascension 
of vapour, the height of cloud strata, the variation 
in the velocity of the wind at different elevations, 
&c. Steps have recently been taken to make obserra- 
tions on the first of the questions by the placing 
of thermometers at the summit and base of Boston 
Church tower, which is 270ft. high. This tower is 
admirably situated for making such experiments, as 
it is isolated and free from any obstructions and the 
ground is quite flat for miles round. By permission of 
the vicar, Canon Blenkin, the instruments have been placed 
as follows: at the summit, one of Dr. Siemens’ electrical 
thermometers (kindly placed at the Socicty’s disposal 
by Messrs. Siemens, Brothers, and Co.), and an ordinary 
thermometer are mounted in a small screen fixed to one of 
the pinnacles of the tower ; on the roof of the belfry. which 
is 170 ft. above the ground, a Stevenson screen has been 
mounted containing maximum, minimum, dry and wet bulb 
thermometers. In the churchyard another Stevenson screen 
has been fixed, containing a similar set of thermometers, for 
comparison with those above. All the thermometers will 
be read every morning at 9 o’clock. The el :ctrical thermo- 
meter consists of a coil of wire wound round a cylindrical 
piece of wood enclosed in a small brass tube ; a third wire 
is joined to one of the wires, and the three, insulated by 
gutta-percha, form a light cable which is brought down to 
the base of the tower and connected to a galvanometer, 
the terminals of which are in connexion with the two poles 
of a six-cell Leclanché gulvanic battery. The instrument 
is read by depressing a key which causes the needle of the 
galvanometer to deflect; a pointer or vernier (moving a 
contact roller upon a wire in a circular groove) is then 
pushed to the right or to the left upon a divided scale until 
the needle remains stationary on the zero point, when the 
electrical resistance of the wire is measured upon the scale. 
The number indicated by the vernier is then read off, and 
by referring to a table of equivalents the actual tempe- 
rature in degrees of Fahrenheit is readily ascertained. 
Simultaneous readings of the electrical thermometer at the 
summit of the tower, and of the dry bulb thermometer in 
the churchyard, will be made fr. quently during the day by 
the verger of the church. 
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THE SCHUCKERT DYNAMO-ELECTRIC GENERATOR. 

















ANNEXED are illustrations of adynamo-electric gene- 
rator used considerably on the Continent and in this 
country, amongst others by the Brush Electric Light Com- 
pany. This machine, constructed by Mr. S. Schuckert, of 
Niirnberg, consists vf two vertical frames A, between 
which are fixed the cores of the electro-magnets M M. 
These cores are cylindrical except at the middle of their 
length, where they are widened as shown, and formed 
with a central groove to receive the revolving armature. 
The latter consists of a ring built up of a number of thin 
discs insulated from each other, and covered with coils as 
shown in the section. This ring is nearly enclosed by 
the semicircular pole-pieces before mentioned as being 
formed in the middle of the field magnets, and which 
approach each other within a short distance of the hori- 
zontal axis of the ring. The object of this special arrange- 
ment is of course to bring as large a number of the con- 
volutions of the armature coils as possible within the 
influence of the magnetic field. The commutator of this 
machine consists of anumber of metal segments insulated 
from each other, these segments being connected respec- 
tively to the sections of the armature coil. The number 
of these sections varies from ten to one hundred, accord- 
ing to whether the machine is intended for low or high 
tension, and the end of each section is connected to its 
corresponding segment by a screw, so as to be easily 
removed for repair or renewal. In the generator illus- 
trated the commutator is shown within the frame, but in 
the latest pattern it is placed outside the frame so as to be 
more readily accessible. The arrangement of coils on the 
armature, and their connexions with the commutator, are 
shown in Figs. 1 and 2, which also illustrate the way in 
which the brushes are attached to the pole-pieces. It 
will be seen that they are each pivotted on a pin, and are 
free to move the brush passing through a recess and 
fixed in position by set screws so as to be capable of 
exact adjustment. 


of 


As already stated, this generator is in considerable | 


use, and appears to give very good results. It is con- 


structed after several different types, varying with the | 


size, and the purpose for which they are specially 





Ce as 


Fi te 4, 


| the alignment of the pedestal and lower slide bars is 


| secured by casting them on the bedplate and planing 


down together. The cylinder passages are very short 
and direct, as shown, so as to reduce the clearance 


| spaces, and the slide valves have Jouble-ported expansive 
| slides on their backs, the cut-off being automatically 


controlled by the governor, The pedestal is massive, 


| and is fitted with a long brass divided into three pieces, 


| of similar design. 


of the electric light. In one modification these machines 
are made self-exciting, with commutators on both sides 
of the armature, about one-third of the current being 
taken off to excite the field magnets. In another form 
two rings are placed side by side on the shaft, the flat 
form adopted lending itself to this arrangement, which, 


of course, involves the use of two commutators. Although } 


the machine is driven at a high speed in ordinary work- 
ing there is little or no trouble from heating. 

This generator has probably the highest electromotive 
foree of any in practical use, and for this reason it 
shares with the Brush machine the advantage of being 
especially applicable to installations in which the driving 
station is at a considerable distance from the area to be 
illuminated, but it of course requires a proportionately 
increased care in handling, and in the manipulation and 
fixing of the conductors. 





HORIZONTAL ENGINE. 

WE give this week on page 248 illustrations of a hori- 
zontal condensing engine with 22-in. cylinder and 44-in. 
stroke, constructed by Messrs. Ruston, Proctor, and Co., 
of Lincoln. This engine is one of a series of standard 
patterns with cylinders varying from 8in. to 26in. in 
diameter, of which we have spoken on former occasions, 
these engines being proportioned for a steam pressure of 
100 1b. per square inch, and adapted for a high piston 
8 peed. 

: The general design of the engine will be readily 
understood from our engravings, and it will be seen that 
the engine centre line is kept as low down as possible, | 
and the cylinder bolted to a deep bedplate of the box 
girder pattern. This bedplate is carried all round the 
crank-well, and the cylinder foot is faced off in line with 
it, an extended and substantial bearing on the founda- 
tion being thus insured. 

The construction of the cylinder is shown by the 
engravings (in plan the lagging is omitted in order not | 
to confuse the section lines), the jacket is formed by a | 
separate liner, and a turned projection on the bedplate | 





| effectually preventing any vibration. 


set up by bottom and side wedges; the wall pedestal is 
The slide bars have side ledges 
formed on them to hold in the oil, the crosshead is of 
hammered scrap iron, and the piston rod and gudgeon 
are of steel. The crankshaft and crankpin are also of 
steel with a crank of scrap iron, and the connecting rod 
brasses are secured by straps and cotters at both ends. 
The eccentric straps are entirely of cast iron, but made 
wide, and the valve spindles are connected to joints pro- 
vided with large square sleeves forming substantial 
guides. The cut-off valve spindle is driven by a radius 
rod moving in a rocking slot link, its travel being varied 
according to its position therein, and determined by the 


| governor with which it is connected in a very simple 


manner by a balanced lever of the first order. The 
governor itself is of the counterweight type, the motion 
of the slide being transmitted to the lever just named by 
a steel rod passing down the centre of the vertical 
spindle, which is bored out to receive it. 

The piston-rod passes through the back cylinder cover, 
and is supported by a strong slipper guide, which is bolted 
up to a flange cast on the cylinder cover at one end, and 
at the other is carried by a column mounted on the 
top of the condenser, which also contains the pivot bear- 
ing of the bell-crank. The latter is formed of two 
triangular wrought-iron plates, connected at the corners 
by gudgeons having collars forged on them, through 
which bolts are passed to fix them to the plates. 

Allthe gudgeons run in brasses of ample size of the 
marine type, and the air-pump rod is guided by a cross- 
head and pair of slide blocks, running on vertical bars 
bolted to itscover. The condenser is bolted on to a bed- 
plate, in which is formed the passage to the air-pump 
also bolted to it, and both are stayed together and to the 
engine foundation by a foot cast on the eduction pipe, 
The air-pump is 
lined with brass, and has a rod and bucket of the same 


| material, as are also the seats, guards, and bolts of the 


valves, which are themselves of india-rubber, and made 
very accessible by covers fitted on both sides. The 
injection spray pipe passes through the condenser, the 
valve being placed at one end and a blank flange at the 
other for cleaning out. The feed pump draws from the same 
passage in the bedplate, being bolted on to it between the 
air-pump and condenser; it is driven by a pin on the 
horizontal arm of the bell-crank, and has plunger valves 
and seats of gun-metal. The eduction pipe connecting 
the cylinder and condenser is very direct, and on it are 
two sluice valves for shutting off the condenser and open- 
ing a connexion to the atmosphere should the supply of 
injection water run short, or the well it draws from 
require cleaning out. All the valve spindles are brought 
up through the checker floor plates which cover the 


intended, for the deposition of metals or the production | fitting into the barrel keeps it accurately in place,‘ whilst | condenser pit, and terminate in handwheels supported 
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|) THE CUNARD STEAMSHIP 


“ SERVIA.” 


CONSTRUCTED BY MESSRS. J. AND G. THOMSON, ENGINEERS AND SHIPBUILDERS, GLASGOW: 
































by neat standards. An important feature in the arrange- 
ment is the accessibility of the air-pump, for by simply 
pushing on one side one of the floor-plates, urcoupling and 
turning over the bell-crank, the cover and side bars can 
be lifted straight up and the bucket withdrawn; another 
point, also of some convenience, is that every part 


requiring lubrication can be reached from the emgine- ; 


room floor. 








THE “SERVIA.” 

We publish this week another two-page engraving 
relating to the Cunard steamship “ Servia,” these illus- 
trations, together with the view on the present page, 
showing the arrangement of the engines and boilers. 
We postpone our description until the publication of 
further engravings. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, but very littie business was 
done. Messrs. Connal and Co., the warrant storekeepers 
here, had a stock of 169,566 tons, which is a decrease of 
1610 tons on the week. Previous to the market opening 
a meeting of ironmasters was held, and they agreed that 
they ought not to sell No. 3 Cleveland pig iron for less than 
13s. 6d. per ton, the position and prospects of the trade 
warranting them, they thought, in standing out for that 
figure. Shipments of pig iron from Middlesbrough are 
very heavy, no fewer that 44,209 tons having been exported 
during eleven days this month. No. 3 in second hands 
was offered at 43s. per ton. Consumers are beginning to 
buy ahead, being satisfied that they cannot gain anything 
by waitinglonger There qre still inquiries from America, 
but little or no actual business has yet sprung up. 


The Finished Iron Trade.—Continued activity charac- 
terises the manufactured iron trade throughout the North 
of England, and prices are nominally the same as they have 
been during the last fortnight, viz., 7/. 5s. per ton less 
2} per cent. for ship plates, but while most manufacturers 
quote this figure plates can be bought in certain quarters 
for 5s. per ton less. 


Shipbuilders and Engineers.—On the Tyne, Wear, and 
Tees both shipbuilders and engineers are in full swing. At 
Newcastle and Gateshead the men employed in the engi- 
neering establishments have given notice for an advance of 
10 per cent. in their wages. 

The Coal and Coke Trades.—The fuel trade is steady. 
The pitmen in Northumberland and Durham are agitating 
for an advance in wages. 


The Salt Deposits at Middlesbrough.—Messrs. Bell 
Brothers, Limited, of Middlesbrough, are carrying on their 
boring operations for salt at Port Clarence successfully, 
and in the course of a few weeks they expect to be boiling 
down salt. Mr. Isaac Lowthian Bell, the head of the firm, 
who has long been known as a great authority on pig iron 
making, is equally well known as a chemist, from his 
lengthy connexion with the Washington Chemical Works. 
The people of Teesside are looking forward to a big 
pee age trade being shortly established on the banks of 

eir river, 














AUTOMATIC CONTINUOUS RAILWAY 


BRAKE. 
Unper the title of “ Automatic Compressed Air 
Brakes v. Automatic Vacuum Brakes and non- 


Automatic Brakes,” the Westinghouse Brake Com- 
pany have issued a reply to Colonel Yolland’s recent 
report on the Blackburn collision, which it will be 
remembered was accompanied by a special corrective 
minute by the President of the Board of Trade, and 
on which we have already commented (see page 
62, ante). The following passages from the West- 
inghouse Brake Company’s reply will be read with 
interest : 

The question of Automatic Compressed Air Brakes v. 
Automatic Vacuum Brakes and non-Automatic Brakes 
has again been prominently brought forward. In the follow- 
ing pages it is proposed to review the subject generally, but 
more particularly in its relation to two important circum- 
stances which occurred during the past year, viz. : 

1. The conference of railway engineers, held at Euston 
Station, on April 2, 1881. : 

2. Colonel Yolland’s report on the Blackburn collision, 
which occurred on August 8, 1881. 

Although the first-mentioned preceded the second by 
several months, yet so much greater importance is attached 
by some people to the latter, as emanating from the chief 
inspector of the Board of Trade, that it will be well to take 
it first into consideration. : 

A perusal of this document cannot fail to suggest several 
ideas forcibly to the mind. 

1. The strong animus displayed throughout by Colonel 
Yolland against the Westinghouse brake, as shown, chiefly, 
by his ignoring all facts and probabilities which told in its 
favour, at the same time that there was no evidence what- 
ever, except that of the engine-driver and fireman, against it; 
by his readiness to accept all the engine-driver said as true, 
in the face of facts which rendered his evidence valueless ; 
by a strained endeavour to make everything fit his own 
theories ; and by a too apparent desire to convey the idea 
that the collision resulted in some way from the automatic 
nature of the brake. 

2. Every one must be struck by the introduction of so 
much irrelevant matter concerning antomatic brakes gene- 
rally, and about the so-called failures of the Westinghouse 
brake, by applying itself at improper times ; whereas he 
alleges the Blackburn collision to have been caused, on the 
contrary, by the failure of the brake to act when required ; 
a class of failure which is well known to be peculiar to and 
inseparable from non-automatic brakes, on account of their 
defective principle. : 

Colonel Yolland has, moreover, so contrived to mix up 
the Blackburn collision with this other irrelevant matter, 
and so used the alleged failure of the brake as a foundation 
upon which to build his arguments, that it will be neces- 
sary first to explain how the collision really came about; 
and more particularly is this required on account of the 


reflection, said that the brake failed to act; but he did not 
say this (as will be seen) immediately after the accident ; 
and, although there is not the slightest evidence either 
positive or negative to support his statement, Colonel Yol- 
land concludes that this man spoke the truth. At the same 
time there is evidence, both positive and negative, that the 
brake acted as perfectly (when it was applied) going into 
Blackburn as it had done at the previous stations on this 
journey ; and it would have prevented the collision if it 
ad been applied in time. 

Several passengers by this train gave evidence before the 
coroner in-Colonel Yolland’s presence, and swore to feeling 
the brake act —a on the different carriages in variou 
—_ of the train. The following testimony alone is con- 
clusive : 

William Evans: ‘‘ On reaching the West Cabin I felt 
the deep grinding bite of the brake on our carriage. We 
came into the Blackburn Station at as rapid, or more rapid 
| speed, I should say, than at any period of our journey 

between Manchester and Blackburn. Immediately after 
| the collision, and after we had attended to the injured, I 

spoke to the driver of the train. I asked him, ‘ Why in the 
| world did you bring that train into this station at such a 
| rate?’ He replied that he could not see the train standing 
| in the station, nor could any other man, until he was coming 
| into the station ;’’ and, ‘‘ the driver did not say to me that 
| the Westinghouse brake would not act.”’ 

The guard, whose van was the third vehicle from the 
engine, also made an important statement. He said in his 
evidence, ‘‘ I opened the valve of the Westinghouse brake 
in the van after we had passed the West Cabin, and I did 
not hear any rush of air.’”?’ Now the brake is allowed to 
have been all right at Over Darwen, the previous stop, 
and 54 or 6 minutes before reaching Blackburn; and the 
driver says there was 80 lb. of air in the gauge passing the 
point where he applied the brake, less than one minute from 
the time of collision. If, therefore, the guard found no air 
on entering the station, it was clearly because the driver 
had already let it out of the brake pipe, that is, had applied 
the brake, although he had done so too late to be of material 
use. 

It is a fact, moreover, that the brake acted on the engine 
and four uninjured carriages even after the collision, and 
that nothing was found amiss with the brake couplings, 
valves, &c., on the injured carriages, or in the state of the 
train generally, to account for the accident in any way 
from any failure of avo of the brake. 

We maintain that, having regard alone to the fact that 
the signals were not at danger, it is quite superfluous to 
turn to the brake as a cause of the collision. The driver 
states that on the few occasions when he had run to Black- 
burn before, the station had always been clear; that he 
had never taken that particular train into the station pre- 
viously ; that he had himself worked the brake only two 
or three times before, without any proper instruction ; that 
his usual place for stopping was the further or east end of 
the platform (at a point about 165 yards past the point of 
collision) ; and that he expected by the state of the signals 
to be able to do so on this occasion. And Colonel Yolland 
allows in his report, that the driver was quite justified in 
his endeavour to get to this place, so far as the signals are 
concerned. 

Under these circumstances, then, there is nothing to 
justify the assumption, that the brake in any way failed. 
Had only the last home signal been at danger, had the 
express then run 240 yards past it, and had it then struck 
as it did another train at 25 to 30 miles per hour, there 
might have been grounds for Colonel Yolland’s conclusions, 
but as it is there is no excuse whatever for them. 

How the’ collision occurred is perfectly clear. The 
driver, having just descended a steep incline 3} miles long, 
was running at a reckless speed up to the station, intend- 
ing to proceed to the further end of the platform as usual, 
and to make a smart stop similar to what he had been 
doing at previous stations, when suddenly he found another 
train had got there first. He applied the brake, whistled, 
and reversed his engine, but for the want of about eighty 
yards further distance, within which he could easily, by 
means of the brake at his command, have brought his train 
to a stand, came into collision with the unprotected train 
already there. 

This view, however, did not commend itself to Colonel 
Yolland. He preferred to accept the statement of the 
driver that, on trying to apply the brake (at a point about 
half a mile from where he intended to stop) some mysterious 
irregularity, the nature of which cannot be discovered, 
suddenly occurred to the brake. For the purpose of 
justifying his theories, Colonel Yolland made a series of 
experiments with a similar train to the Manchester express, 
the brake always being applied at the spot indicated by the 
driver. In one experiment, when the brake coupling was 
purposely separated between the first and second carriages 
(as had Leos suggested might have been the case at the 
time of the accident, without any evidence to justify the 
supposition) the train stopped ten yards short of the point 
of collision, from an initial speed of fifty miles an hour, as 
as against forty mentioned by the driver as the speed on 
the day of the collision. At last, by cutting off the brake 
from the train, and allowing it to act upon the engine 
wheels only, the point of collision was in one experiment 
passed. Colonel Yolland concluded, therefore, that the 
collision was caused by the brake refusing to act, except 
upon the engine wheels; notwithstanding the positive 
evidence that the couplings between the engine and train 
were found properly connected after the accident. The last- 

tioned experiment was not made under circumstances 








use to which the report has been put by the opp ts of 
automatic brakes. 

A train from Liverpool while standing in Blackburo 
Station, was run into by’an express train from Manchester, 
at a speed of from 25 to 30 miles per hour, killing eight 
and injuring sixty-four people. The signals which ought to 
have protected the Liverpool train were off at the time, and 
this to most people would be sufficient to account for the 





accident. The driver, however, after having had time for 


stated by the driver to have existed, but it seems to have 
been necessary to confirm Colonel Yolland in the fixed 
conviction with which he began, conducted, and concluded 
the inquiry, viz., that the brake had failed. None of the 
experiments made, however, were of any sort of value, for 
the same results might have been obtained by running 





close up to the station, and then applying the brake over 
the whole train. 
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Colonel Yolland’ 8 theories did not find much acceptance 
from the coroner’s jury, for, as a result of the experiments | 
and the evidence, they, in their verdict, entirely ignored | 
the brake, and found, as was apparent to those who closely, 
and with an unbiassed opinion, followed the evidence from 
the fir-t, that the collision was caused solely by the system 
< working the signals, and by the recklessness of the 

river. 

The fact that the Westinghouse Brake Company called 
no witnesses, is thus remarked on by Colonel Yolland, who 
says : 

‘I was prepared to hear what any witnesses they (the 
Westinghouse Company) might desire to call could state, 
as to any facts bearing upon the case, or to receive any 
statement which they might think proper to make, after 
hearing all the evidence, and noting all the experiments 
which were made, and I informed Mr. Westinghouse that I 
would delay making my report for ten days as he was 
obliged suddenly to go to the Continent.”’ 

As to this remark, it may be mentioned that Colonel 
Yolland was so strongly prejudiced against the Westing- 
house brake, that he even went so faras to say in substance 
to Mr. Westinghouse, that any statement made by him 
would not have weight; and, in reply to Mr. Westing- 
house’s remark that he could produce passengers who had 
felt the brakes upon their carriages on entering Blackburn 
station, Colonel Yolland said that he would not believe any 
witness he might present who would make such an asser- 
tion, because it was impossible for any one to tell whether 
a brake was acting upon the carriage he was riding in, or 
not. We may add that, after due consideration of the 
evidence whic had been taken, both before himself and 
the coroner, and the results of the experiments, coupled 
with the verdict of the coroner's jury, it was felt that we 
should derive no benefit from accepting Colonel Yolland’s 
offer, and laying any statement before him. It seemed 
impossible to this company that Colonel Yolland could so 
far ignore the facts and probabilities, and allow his antipa- 
thies to lead him to such erroneous conclusions. 

Nothing further, perhaps, need be said as to Colonel 
Yolland’s allegation of the failure of the brake; but 
Colonel Yolland has, as we have said, discussed a good 
deal besides the Blackburn collision in his report, and as it 
concerns the main subject of this paper, we may follow him 
a little farther. 

Much of the irrelevant matter before referred to, 
amounts to a condemnation of both automatic and non- 
automatic continuous brakes. Now the question of auto- 
matic versus non-automatic brakes, is one of principle 
only, and Colonel Yolland cannot consistently condemn the 
principle of the former, both on account of its liability to 
go on when not wanted. and also for refusing to act when 
it is wanted ; yet this is what he actually does. Indirectly, 
too, he very effectually condemns non-automatic brakes on 
account of their inability to stop trains in case of a break- 
away, and for giving no indication to a driver of a coupling 
having come undone. Though clearly not what was in- 
tended, Colonel Yolland’s report thus furnishes strong 
arguments in favour of the principle of automatic brakes ; 
"7 a in effect being : 

) That the collision was caused by the separation of a 
bee connexion in the front part of the train in sucha 
manner as to render the application of the brakes on the 
rear carriages impossible ; (2) that any brake which may 
be liable to fail to act in consequence of a brake coupling 
coming apart so as to render the brake inoperative, should 
not be used on railways ; and (3) that brakes which may 
fail as above are dangerous, because the train may then 
overrun the intended stopping place and thus cause a 
collision. 

We have always contended that any brake so constructed 
that the couplings can come apart and thus render the 
brakes useless, without warning to the driver, isa dangerous 
appliance, and we welcome Colonel Yolland’s support in 
favour of these principles, and consequently in favour of 
automatic, as against non-automatic brakes. 

The difficulty of our opponents in this case lies, of 
course, in the fact that the brake in use was automatic, 
while the failure suggested was one peculiar to non- 
automatic brakes. If what was suggested took place, and 
a coupling came apart, and by closing the valves, gave no 
warning to the driver, the brake in question was thereby 
only reduced temporarily to the level of a non-automatic 
brake, the essential principle of which is that its failure 
must occur without proper warning. 

Colonel Yolland makes the extraordinary statement that 
the Westinghouse brake connexions ‘‘ frequently (:) become 
uncoupled” without indication to the driver. How many 
cases would justify the word ‘“‘freqnently’’ we do not 
know, but can only say, that since the Board of Trade 
returns have been published—June, 1878 — only two of such 
cases are mentioned, against scores on the part of other 
brakes. In view of this fact, and considering the opinions 
he has expressed, it would only have been fair, and cer- 
tainly more relevant than a good deal in the report, if 
Colonel Yolland had referred to these other brakes and con- 
demned them in proportion to their liability to become 
useless when required to prevent an accident. For th: six 
months ending June 30, 1881, there are no less than eighty 
cases actually reported in the Board of Trade returns, of 
the Smith vacuum brake alone, having failed without 
warning, on account of the couplings coming undone or 
other equivalent dangerous failure. 

We were, however, so impressed with the use which was 
made of the two instances of alleged failure before referred 
to, and saw so plainly that, under similar circumstances 
again arising, we should be laid open to the same accusa- 
tions, that we promptly ce:ided to make a complete change 
from the automatic coupling back to the old form with 
cocks; so that, in future, any such theories as those 
advanced in this case will be impossible ; for should a pair of 





couplings be separated from any cause whatever, after the 
train has once been properly coupled up and charged, the 


warning which Colonel Yolland considers so essential will 
unfailingly and unmistakably be given to the driver. 

There were present at Colonel Yolland’s investigation, 
the manufacturer of the Smith vacuum brakes, and the 
brother of the manager of the Vacuum Company. The 
latter presented a partisan statement of brake failures pre- 
pared by the Vacuum Brake Company, which Colonel 
Yolland received, saying he would accept any statement 
they might wish to make which would throw light upon 
the subject of the Blackburn collision. These gentlemen 
would probably have been better able to speak as to the 
before-mentioned failures of their own brake, and would 
have served their own interests better by employing their 
spare time in remedying some of its defects. The Vacuum 
Brake Company have never ceased to make use of Colonel 
Yolland’s report, ever since its publication ; and we con- 
sider we have good reason to complain that Colonel 
Yolland should vn allowed an antagonistic brake com- 
pany to have thus been represented, with such obvious 
intentions of influencing the conduct of bis inquiry. 

Two causes are mentioned in Colonel Yolland’s report, 
where trains fitted with the Westinghouse brake over-ran 
stations, viz., Stanningley and Dover. The former is in 
the Board of Trade returns, and we need only say that the 
circumstances were not analogous to those at Blackburn, 
and were easily accounted for. As to the case at Dover, 
which Colonel Yolland calls a ‘‘ somewhat similar case to 
that at Stanningley,’’ Colonel Yolland showed our repre- 
sentative a letter he had received from Mr. Kirtley, the 
locomotive superintendent, on this subject ; and it certainly 
did not justify such a statement. The letter was to this 
effect, viz., that Mr. Kirtley had not reported the occur- 
rence to the Board of Trade, because he did not consider 
it was owing to the failure of the Westinghouse brake ; 
that the driver had not reported it as a failure of the brake ; 
and that he decided to give the brake the benefit of the 
doubt. Colonel Yolland’s reference to this case, and his 
omission of this explanatory letter, are sufficiently indi- 
cative of his bias. 

In the interest of safety on railways, Colonel Yolland, 
again, shoald not have singled out one brake in particular. 
He would have found from the Board of Trade reports on 
accidents, that there had been six collisions resulting from 
the failure of the Smith vacuum brake, and he should have 
censured this and other brakes, instead of the Westing- 
house alone, if censure were necessary. 

After such statements as have been criticised, it is 
almost with astonishment one reads that an automatic 
brake is — sometimes, even in Colonel Yolland’s 
opinion. for instance, when a train breaks into two 
parts, so that the rear portion may be prevented from 
running back down an incline into a following train, or 
forward into the front part on the speed being slackened. 
Colonel Yolland has himself, indeed, on the occasion of 
such a case as this occurring near Blaby Junction on the 
London and North-Western Railway, made the following 
remark in his report (dated December 26, 1877) on it to 
the Board of Trade; ‘* The collision would not have taken 
place at all if the train had been fitted with an automatic 
brake.”’ 

The result of this brief analysis, then, is that we find 
Colonel Yolland has (1) directly condemned non-automatic 
brakes, because they give no warning to the driver ona 
coupling coming undone, and thus rendering the brake 
useless ; and indirectly, this is clearly an excellent argu- 
ment in favour of automatic brakes. (2) He has directly 
advocated automatic brakes, because they are wanted in 
case of a breakaway; and indirectly, this is an excellent 
argument against non-automatic brakes. 

It is with reluctance that we criticise the report of 
Colonel Yolland, but we are compelled to do so in con- 
sequence of the hostility he has shown to the Westinghouse 
brake by his remarks during his inquiry, by mode of 
conducting his inquiry, by the remarks in his report, and 
by his going out of his way to introduce maieeld entirely 
outside his inquiry, all of which fully justify much more 
than we have said. 

Colonel Yolland might, we think, have remembered that 
the Westinghouse brake complies more nearly than any 
other brake with the conditions laid down by the Board of 
Trade, of which he was the representative. And further, 
he should bave hesitated to be so severe in his strictures, in 
a case where no positive evidence was forthcoming, on what 
is, at all events, an appliance intended to save life and 
property, and which the proprietors have for many years 
spared no expense in bringing to perfection. 

The special minute by the President of the Board of 
Trade was, as thought in the first instance, a sufficient 
refutation of Colonel Yolland’s report, and we did not, 
therefore, sooner offer our comments upon it. And it is 
only on finding that report extensively circulated, without 
the Board of Trade minute, and made use of against us, in 
England and on the Continent, that we have at length been 
induced to prepare for similar circulation, the present 
pamphlet. 








CIVIL ENGINEERS IN INDIA. 
To THE EpiToR oF ENGINEERING. 

S1r,—I have just seen your issue of the 13th of January 
last, containing a letter signed by Colonel G. Chesney, in 
which, while trying to defend his late pupils of Cooper’s 
Hill College, he thinks fit to depreciate the training of the 
** Stanley Engineers.” 

That he should do so was only to be expected, as he was 
mainly instrumeutal in closing the P. W. D. to open com- 
petition, and instituting instead the college of which he 
was so long the head. He states in his letter to you, ‘‘ Some 
of them (Stanley Engineers) had some practical training, 
but a larger proportion of them had none whatever,”’ and 
follows on by, saying that a large proportion fall into the 
hands of a ‘‘fewcrammers in London who had no pro- 
fessional practice to speak of.’’ 


| 
On referring to the official returns presented to the 
House of Commons, I find the total number of “ Stanley 
Engineers”’ sent out in the years 1859 to 1871 inclusive (in 
which latter year the supply was stopped), was under 150. 
The following is a list of the names of some of the 
engineers whose pupils came out to India as “ Stanley 
Engineers,’’ and the number who came snes each, 
Mr. J. Fowler, P. P. Inst. C.E. é a 
Mr. Edwin Clark, M.LC.E. ... 
Joseph Cubit _... ee 
R. Stephenson and Co. 
Sharpe, Stewart, and Co. 
Mr. W. Dargan .. 
Mr. J. Hughes, M.L.C.E. 
Mr. H. Conybeare, M.I.C.E. 
Mr. J. Mills, M.I.C.E. 
Great Western Railway Locomotive Ww Works, 
Swindon ‘ 
Mr. S. U. Roberts, M. Lc. a « tie 
Mr. W. R. Le Fanu, M.L.C.E. one 
Messrs. Cotton and Fleming, Dublin .. 
Mr. J. Price, Great Western prmadd Dablin 
Mr. A. ‘Tait, Belfast... a 
Mr. J. Barton, M.1.C.E. ‘ wa ons 
Messrs. Easton, Amos, and Sons eee 
Platt Brothers, ‘Oldham 
Mr. W. Boulton, Scottish North "Eastern 
Railway sae eee 
Mr. G. Rennie, M. LC E. 
Mr. R. P. Brereton, M.I.C E. 
Messrs. Peto and Betts.. 
Mr. J. Humber, M.I.M E. 
Mr. John Penn.. 
Mr. G. Berkeley, MICE. 
Mr. J. Rennie . 2 
Sir C. Fox and Sons _... 
G. W. Hemens, V. P. Inst. C. E. 
Mr. F. W. shields we 
Mr. C. P. B. Shelley, M.I.C. E. 
Messrs. Ordish and L. Feuvre 
Messrs. Clayton and Co. 
Measrs. Ravenhill and Co. 
Mr. W. H. Barlow, P. P., M. Lc E.. 
Midland Railway Company Locomotive 
Works ... as 
Mr. J. Fogerty, MLC.E. one 
Mr. J. W. Wilson, M.I.C.E. ... 
Mr. H. H. Fulton, M.L.CE. ... 
Sir J. Benson, M.1.C E. a 
Mr. J. P. Ronayne, M.LC.E. 
Mr. T. O. Donaldson, M.1.C.E. 
Mr. J. McDonnell, Great Southern and Wes- 
—_ Railway Locomotive Works ‘ 
Mr. J. M. Johnson, M.I C.F.. 
Mr. O. C. Edwards, M.LCE. 
. J. D’a Samuda, M.IC.E 
. B. Latham, M.I.C.E. 
. R. J. Hood, M.LC.E. 
. A. R. Binnie, M I.C.E. 
Avonside E ngine Company. 
Mr. M. Kertley, Midland Railway , see 
Her Majesty’s Keyham epee Ply- 
month ... ose eee ote 


Pmt tS bet ed de 


tS eS et et re DO Oe 


toe wrene 


te et et et et et et 


to 


85 

The above engineers may not like to be called ‘“‘ London 
crammers,” but they are quite competent to fight their 
own battles with Colonel Chesney. Many of the Stanley 
Engineers spent as many as five years with the engineer 
under whom they learned their profession, while the so- 
called practical training of the Cooper’s Hill men did not 
extend to as many months until quite lately. 

Facts are stubborn things, and | leave Colonel Chesney, 
whose powers of the pen are great, to get out of his state- 
ments as best he can. 

I am, Sir, yours faithfully, 
STANLEY ENGINEER. 

P.S.—The returns I have do not show the names of the 
engineers under whom successful candidates served for the 
years 1859, 1860, 1870, 1871, during which thirty-eight 
Stanley men were sent out. 








STOPPING LEAKS IN GRAVING DOCKS. 
To THE EDITOR oF ENGINEERING. 

Str,—As to Mr. John Kingston's remarks in your issue 
of the 3rd instant, claiming to be the author, in 1879, of a 
method I have adopted for at least twenty-four years for 
stopping leaks in graving docks and similar works, | may 
remark that in 1858 my practice of stopping leaks in grav- 
ing docks constructed of timber and clay, was by a process 
well known on the Thames as “ stock ramming,” which 
consisted of boring 3 in. holes in the dock bottom, aprons 
and sides, and driving in pellets of Rochester clay with 
heavy mauls and plugging up the holes with wooden plugs. 
This process was repeated from time to time as the clay 


wasted. 

In 1859 I abandoned clay and filled the spaces between 
the groundways and bearing, and sheeting piles, and dock 
side piles with concrete, and spaces between the tops of 
the groundways and the undersides of the plankings with 
Portland cement grout, which filled up all the interstices 


firm and solid. Sometimes I used as much as 20 ft. head, 
which had the effect of starting some of the planks and 
spikes; proving conclusively that the grout was very 
effectual in searching out and permeating one, crevice. 
In stock ramming where there was much water, I usually 
rammed in the cement in a partially set state dusted over 
with dry cement. 

If Mr. Kingston will turn to Mr. Grant's paper on 
cement, read before the Institution of Civil Engineers in 
December, 1365, he will find the following remarks made by 





me: ‘‘ Joints might be caulked under water with cement 
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»t and broken in pieces about the size ofa pea. He 
i en oiople) had Soaguaaile made use of neat cement for 
grouting between sheet piles with perfect success ; in one 
case under water the cement in its descent or settling down 
drove out the clear water, and filled every crevice ; within 
ten days it was hard enough to resist a chisel point.” 

These remarks referred to the joints in a cofferdam across 
the entrance to the New Limekiln Dock, which was con- 
structed from my designs in the year 1864. In this coffer- 
dam, the lower portion of which formed the outer row of 
sheeting piles of the outer apron, the joints were very wide 
owing to the difficulty caused by — piles through 
a layer of what is locally known as “ Blackwall band,” a 
natural concrete formed of Thames ballast. It was also 
impossible to drive down iron rods to fill up the defective 
joints, so they were wedged up for about half the width of 
the joints with soft wood down to low-water mark, and a 
bank of clay placed on each side of the dam ; the water was 
kept level inside and outside; cement grout was poured 
down the joints, of more than 30 ft. in height, and the dam 
which was so leaky as to be almost useless was thus made 
as tight asa water cask. When the dam was cut off not a 
single defective joint was to be found, and at the sawing 
off every joint was seen to have beer filled up solid with 
ement. , 
: 1 might also refer to several specifications drawn up by 
myself during the last twenty-five years, in which the 
method of stopping leaks in dock works and foundations 
has been described. ? 

Since writing the above I notice that Mr. Lyster, Jun, 
in your issue of the 10th inst., suggests that I may have 
profited by what has been done in Liverpool three or four 
years ago ; in reply thereto I beg most respectfully to state 
that the method was adopted by me before the birth of Mr. 
Anthony George Lyster, Assistant Engineer, Mersey Dock 
Estate, Liverpool, and which method I have continued to 
use down to the present time. 

Yours faithfully, 
WaLtTer RoBert KINIPPLE. 

2, Westminster Chambers, and Greenock, N.B. 

February 14, 1882. 


THE PATENT LAWS. 
To rHe EpirorR OF ENGINEERING. 

Sir,—I observe Sir John Lubbock and Mr. W.H. Smith 
have consented to introduce the Patent Bill propounded 
by the Council of the Society of Arts. This is the Bill 
providing for patent cases being tried by an engineer and 
a chemist instead of by Her Majesty’s judges; and, 
although called the “ Society of Arts Patent Bill,” has 
never been adopted by any meeting of that Society. 

If the action of the Council have the effect of further 
convincing Mr. Chamberlain how earnestly some improve- 
ment in the law is desired, and encouraging him to press 
his own measure, well and good; but if the ‘‘ Society of 
Arts’ Patent Bill’’ (so-called) is to be promoted as an 
opposition measure, the probable result will be indefinite 
postponement of the whole subject. 

I am, Sir, your obedient servant, 

London, March 14, 1882. + a 











THE FOUNDERING OF STEAMSHIPS. 
To THe Eprror OF ENGINEERING. 


S1r,—Commenting in your article of the 10th of Fe- 
bruary on the ‘“‘ Foundering of Steamships,’’ and on the 
condition of a vessel’s stability under the assumption of 
the holds becoming filled with water, will you kindly 
allow me to offer a few remarks in continuation of that 
subject. 

After reviewing the probable causes and the opinions 
and suggestions of your various correspondents, you say 
that ‘“‘the ship must have sufficient stability to stand 
upright after the righting force due to the shoulder in 
wake of the compartment (injured) is lost :’’ but ‘‘ that the 
necessity for the condition that the ship may not roll over 
when she has lost the stability belonging to the bilged com- 
partment is notsoobvious.”” Now, upon a vessel receiving 
injury, and the water entering any of the holds, the original 
buoyancy due to that portion is lost, the vessel sinks deeper in 
the water in proportion to the amount so lost. The shoulder 
or righting power of that portion becomes also lost, or de- 
stroyed. The buoyancy is displated to some other portion 
of the vessel remaining intact ; if these portions under the 
altered condition have not sufficient shoulder or power, the 
vessel rolls over. It is assumed in the article that this 
state may not be brought about by the destruction of a 
compartment, as in that case the vessel would be. ‘‘If 
there were no stores or material of any kind capable of 
displacing water in the bilged compartment, and neglecting 
the displacement of the framing and plating of the ship in 
wake of this compartment as a small quantity, the effect 
upon the draught, the centre of buoyancy and the stability 
will be exactly the same as if we suppose the ship shortened 
by this compartment and joining the ship up again at the 
fore and after ends of this compartment.’’ This is tanta- 
mount to having a shorter vessel of a greater draught and 
bottom buoyancy. But the vessel having sunk deeper in 
the water by the amount of buoyancy lost, the buoyancy 
being shifted to some other portion of the vessel, the 
altered centre of buoyancy may be also shifted to some 
place other than its original position, and in all proba- 
bility more disadvantageous to the vessel's stability. For 
upon the loss of the buoyancy and the consequent 
loss of the shoulder due to this part, brings about a 
change in the relative position of the ‘‘ metacentre,” 
the effect produced by this change may be considerable, for 
although the position of the centre of gravity of the ship 
remains the same, still, by parts becoming immersed an 
additional buoyancy is set up, causing a bottom or over- 





turning power, and it would be as well not to ignore this 
fact, for if a double bottom exist it may be considerable in 
the element of capsize ; and although the bottom buoyancy 
may move up it may also move inwards, and having lost the 
shoulder or righting power due to this portion, it may be 
that the bottom carne of material, &c., becoming 
immersed, may be of greater moment than the shoulder so 
lost, and adding to the capsize. Again, we have still to 
consider, and what is more important is the power the 
shoulder may have to right the vessel or to resist an over- 
turning force, such as wind-pressure on the sides of the 
vessel, or sails if set, or the action of the waves, &c., and 
these are elements and considerations that cannot be 
foretold ; and also under the condition of the vessel sinking 
deeper in the water, the increased draught and bottom 
buoyancy bring the vessel to the condition of a deeply- 
draughted, overladened vessel, having great upsetting 
bottom buoyancy, a small metacentre, and consequent 
diminution in the volame of shoulder to right the vessel or 
to resist overturning. 

This point of overturning will be reached more or less 
quickly in different kinds of vessels according as the centre 
of gravity is proportionally high or low, relative to the 
height of centre of buoyancy. In armour-clad vessels 
having the common centre of gravity proportionately high 
the capsizing point would be more quickly reached than 
in the more deeply ladened vessel. 

This has been considering the stability or condition of 
capsize only, but there is also the condition of the vessel’s 
longitudinal stability or power to prevent foundering, and 
it would seem that the foundering might more readily 
occur. For on one of the end compartments becoming 
damaged and filled with water, the longitudinal stability 
may be lost and the end buoyancy become destroyed, that 
there may not be sufficient reserve to trim the vessel, and 
she goes down by the head or stern. So that it seems to 
be a complication of causes tending to a vessel’s loss, that 
is to say, capsizing as distinct from sinking, foundering as 
distinct from capsizing. And it is almost impossible to 
foresee what may ensue to a vessel, after any one com- 
partment has been opened up to the sea by collision or 
from any other cause, and the holds becoming filled with 
water. 

I am, Sir, yours very obediently, 

Charlton, March 10, 1882. JA 








LARGE STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Referring to a letter on the subject of large steam- 
ships in your issue of ENGINEERING for this week, I would 
remark that the suggestions of your correspondent, Mr. 
G. W. Jaffray, have already been successfully carried out 
by Messrs. Dobie and Co., shipbuilders, of Govan. They 
bave turned out three large twin-screw steamships con- 
structed of steel, and engined by J. Howden and Co., of 
Glasgow, with compound engines of 600 nominal horse 
power. The vessels are named Notting Hill, Tower Hill, 
and Ludgate Hill respectively. They were constructed to 
the order of a Liverpool House for their eastern trade 
with India and China. These vessels are of about the 
following dimensions: Length, 420 ft.; beam, 47 ft. ; 
_— 26} ft.; gross tons, 4162. Their speed is consider- 
able. 


I am, Sir, your obedient servant, 
London, March 11, 1882. H. SaANDHAM. 








THE KIMBERLEY WATER WORKS. 
To THE EpIToR OF ENGINEERING. 

S1tr,—I have noticed in your issue of February 24 and 
March 3 accoants of the pumping engines and boilers for 
the Kimberley Water Works, South Africa, and am sur- 
prised at the omission of the name of the principal engineer 
to the company, my father, Mr. George Buchanan, C.E., 
of Westminster, who was the proposer of the scheme for 
conveying water to Kimberley, and subject to whose 
approval everything connected with the work was done, 
and who is at present at Kimberley carrying out the work. 

I am yours truly, 
Gro. C, BUCHANAN. 

Newcastle-upon-Tyne, March 15, 1882. 





RAILWAY SIGNALLING. 
To THE EDITOR OF ENGINEERING. 

Srr,—The Dalston accident has revealed a weak point 
in the present system of railway signalling, to which the 
attention of those in charge should be directed. I refer to 
the conditions under which semaphore signals are tem- 
porarily discarded in favour of detonators. If fogs were 
of exceedingly rare occurrence in this country the present 
system might be allowed to remain in force without much 
risk being incurred, but considering the frequency of a 
misty state of the atmosphere it hardly seems right to 
leave it to each engine driver to determine when he shall 
run past the signal without knowing that it is ‘‘ off,’’ on 
the mere assumption that semaphore signalling is for the 
time suspended. ‘This seems to me to be as vital a ques- 
tion from a railway point of view as the suspension of 
Habeas Corpus politically, and therefore should be watched 
quite as jealously and carefully. But it is always easy to 
be wise after the event, and no doubt the railway com- 
panies will take measures to render it impossible for an 
accident to occur again from this cause. 

A very simple way of effecting this would be to make 
one report of a detonator equivalent to “line clear,’’ and 


more than one report (viz., three or two) to ‘‘ line blocked.”’ 
Under such a system the instructions to drivers would be 
to shut off steam instantly on being unable to see the 
‘* distant signal”’ in its usual place, unless one report of a 
fog signal were heard, in which case the driver would know 





that the fogmen were out, and that the signal was “ off.’’ 
The number of reports for the danger signal would be three 
or two, three detonators being used to allow for one 
missing fire in the same way that two are now employed to 
guard against such a contingency. Should the signal 
detonator indicating “‘ line clear’ miss fire, the only incon- 
venience would be that the train would be stopped, and in 
all such cases it would be desirable to allow the driver to 
move on to the home signal at four miles an hour, at which 
speed no appreciable damage could be done. In this case, 
however, the fireman should walk in front of the train in 
the six-foot, because engine drivers have at times exceed- 
ingly hazy ideas about speed, as many people can testify 
who have noticed the rate at which a board with ‘‘ speed 
not to exceed ten miles an hour” is passed. The above 
modification would not require any addition to the staff of 
fogmen, the only extra expense being that about double 
the number of fog signals would be used. This is such a 
small item as to be hardly worth consideration. 


Tam, &c., 
Ealing, February 27, 1882. Cuas. W. FoLKArpD. 





LIGHTNING AND COAL MINES. 
To THE EDITOR OF ENGINEERING. 

Srz,—In your last number there is a very able article on 
the ‘‘ Lightning Rod Conference.’’ With one or two of 
the minor propositions there put forth I would respectfully 
differ. They appear in the passage relative to the protec- 
tion of collieries from the effects of lightning. The plan 
suggested by you, viz., to take a wire rope down the shaft 
to ‘‘ earth,’’ although ingenious, is not easy to carry out in 
practice. An ‘‘earth’’ down the shaft is not easily found, 
and if it were there are other wire ropes besides the conduc- 
tor. As to your second suggestion that the ropes, boilers, 

ipes, engines, &c., already afford conductors to ‘‘ earth,’’ 

would first say, Sir, that accidents have shown that they 
do not, and secondly, the only ‘“‘ earth they lead to is their 
foundations, which are brick or stone, and hence no 
‘‘earth’’ but really insulators, and very goodones. Batif 
in a certain case they did really lead to ‘‘ earth,”’ is it right 
or safe to trust to such conductors? I think not, and in 
my humble way I have given very great attention to this 
subject. I think the head gears should be protected, 
and in such a way as to prevent the possibility 
of lightning striking the pitheads at all. You cannot 
oma against many forked discharges of electricity 
by a conductor or two. The whole shaft should be covered 
by the conductor. A pithead roof, the covering of which 
is a good conductor with a system of conductors well tested 
and led to proper “‘ earth,’’ is, in my opinion the only safe, 
certain mode of preventing accidents to collieries from 
lightning. There is a description with drawings of such a 
roof in a paper of mine recently read before the South 
Wales Institute of Engineers, and printed in the last 
number of their Transactions. The paper is entitled 
**Colliery Explosions and Atmospheric Electricity.’’ An 
instrument is shown too for discharging wire ropes not 
coming under roof. 

One hundred and twenty men lost their lives in North 
Risca pit in the explosion in July, 1880, from the effect of 
lightning. Is it not time that the Government should take 
this question up? Iam glad, however, to see that it is 
become a question of the day, as your article shows. 

I am, Sir, yours faithfully, 
THOMAS CANNING. 
Newport, Monmouthshire. 








Sanitary InsTITuTE OF GREAT Brirarn.—At the 
ordinary meeting of the Institute held March 8th, Dr. A. 
Carpenter in the chair, the prize of 2001. for an essay on 
“The Range of Hereditary Tendencies in Health and 
Disease,’’ was presented by the Rev. E. Wyatt Edgell, 
B.A., to Mr. G. Gaskoin, M.R.C.S, who afterwards read 
a paper on the subject of the essay. In the discussion 
which followed, Dr. Child, Mr. Francis Galton, Mr. White, 
Rev. E. Wyatt Edgell, Mr. Sedgwick, and Dr. Bartlett 
took part. 

Tue Late Mr. James B. HANDysipE.—We regret to 
record the death, on Saturday morning last, the 11th inst., at 
the age of 46, of Mr. James B. Handyside, who for some 
years past had held the position of managing director at 
Messrs. Thomson, Sterne, and Co.’s Works at Glasgow. The 
late Mr. Handyside served his time with Messrs. Smith and 
Rogers, of Glasgow and Govan (now the London and 
Glasgow Engineering and Iron Shipbuilding Company, 
Limited), with whom he was engaged about six years. 
Subsequently he went to Russia, where he stayed about 
nine years, during six of which he was the principal there 
of the firm of W. R. and I. Handyside, contracting engi- 
neers. In Russia he carried out a great variety of work, 
and during the last three years of his stay he was manag- 
ing director of the Ogeroff Works, employing over 2000 
hands. About fourteen years ago he joined Mr. W. S. 
Thomson, and on the concern being converted into Messrs. 
Thomson, Sterne, and Company, Limited, he became the 
managing director of the works at Glasgow, a position 
which, as we have said, he held at the time of his decease. 
Mr. Handyside was a good organiser and hard worker, and 
he was indefatigable in promoting the interests of his 
firm. We have from time to time had occasion to describe 
many excellent machine tools which he devised in con- 
nexion with the employment of emery grinding. The 
immediate cause of Mr. Handyside’s death was coma result- 
ing from a complete prostration of the nervous system. 
He had attended to important business matters until 
within the fortnight, and even up to within a few honrs of 
bis decease he had no idea of a fatal termination of his 
illness. Mr. Handyside leaves behind him a widow and 
five children, and he will be sincerely regretted by a large 
circle of friends. 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 21st, 
at 8 p.m, Papers to be discussed; 1. “ The Design of Struc- 
tures to Resist Wind Pressure,” by Charles B. Bender. 2. “On 
the Resistance of Viaducts to Sudden Gusts of Wind,’ by Jules 
Gaudard. 

THE Society OF EnGcrngers.—On Monday, March 20th, the 
adjourned discussion will take piace on the paper entitled “ Notes 
on Electric Light Engineering,’ by Mr. C. H. W, Biggs and Mr. 
W. Worby Beaumont. The chair will be taken at half-past seven 
o'clock precisely. 

PuHysicaL Soctety.—Saturday, March 25, at 3 pm. “ Effect 
of Temperature on the Electrical Resistance of Mixtures of Carbon 
and Sulphur,” by Shelford. Bidwell. ‘ Measurement of Curvature 
and Refractive Index,” by C. Vernon Boys. 

THE SOCIETY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS, 
—Thursday, March 23rd, meeting at the Institution of Civil Engi- 
neers. Council meeting at 7 p.m., ordinary general meeting at 8 p.m. 
“On the Development of a New Telephonic System,” by A. E. 
Dolbear, Professor of Physics, Tuft's College, Boston, U.S. 
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RECENT HYDRAULIC EXPERIMENTS. 
AnouTt three months ago (vide page 589 of our 
last volume) we had occasion to review a book 
entitled ‘“‘ Roorkee Hydraulic Experiments, 188],” in 
which the author, Captain Allan Cunningham, gives 
an account of experiments on the flow of water in 
the Ganges Canal and its branches, carried out 
during the years 1875-79. The circumstances, and 
the details of execution and of results, as well as all 
the more important conditions bearing on these 
results, are necessarily of high interest, and deserve 
greater notice at our hands than it was possible to 


pose, therefore, to deal with them further in the 
resent article, while on a future occasion we shall 
ave something more to say on the results themselves. 

The sites at which the experiments were made 
were those mentioned in the Table on the next page, 
this Table also describing generally their conditions, 
and mentioning the period over which the experi- 
ments were conducted at each, 

An examination of the longitudinal sections at 
these reaches shows extreme irregularity of bed, 
deep scouring and high silting in various places, and 
considerable departure from the original bed slopes ; 
in this respect the conditions were extremely un- 
favourable, ‘The cross sections, however, were 
moderately regular in form, and portions of reaches 
in which no general depression occurred were 
invariably selected. The supply of the canals was 
very variable; the requisite control over the water 
was effected at the falls at the tail of each reach by 
raising or lowering the crest with balks of timber. 
Gauges, either permanent or temporary, were set 
up at each site, and soundings taken at each cross 
section of observation. ‘The sections in earth were 
mostly rough trapezoids, or coarsely formed sections ; 
those in the aqueduct were either simple or stepped 
approximate rectangles, the steps of 14-in. tread and 
12-in. rise not continuing down to the bed, but 
terminating vertically. 

The range of external conditions under which the 
observations were carried out at the two principal 
sites, the main Solani embankment and the Solani 
right aqueduct, was extremely great —with high and 
low surface gradients, high and low water, and 
through great range of regulation at both the head 
and the tail of each reach; this rendered the results 
in these two cases highly valuable. The experi- 
ments on channels in earth were not carried out 
under such an extensive range of conditions, and 
afforded far less valuable results. Captain Cunning- 
ham mentions that extended experiment on them is 
yet a desideratum. 

We may next proceed to details and remarks on the 
velocity measurements. The notation and terms 
adopted for velocities of various sorts by Captain 
Cunningham have the merit of great clearness; this 
being a matter on which hydraulicians might well 
come to some agreement, in the same way as actuaries 
have done with their complicated terms, Captain 
Cunningham’s terms may be quoted for general use. 
Taking x, y, z as co-ordinates of length along cur- 
rent, across it, and in depth respectively, H for 
depth, b for breadtb, A for area, and ¢ for time, the 
velocities of different sorts are thus distinguished : 
1. Average velocity at any point ; 


v or f* vd t+t. 


2. Float velocity, the mean of forward velocities 
or resolved parts of velocities parallel to the current 
axis through any point in a cross section : 


V or /*e dae-x. 


3. Mean velocity past a vertical : 


U or fv dz—H. 


4. Mean velocity past a transversal : 


6 
U or f’ vdy—b, 
0 


5. Mean sectional velocity : 


¥ orf” fe dyd2z-A. 
0. °o 


In discussing the subject of instruments for 
measuring velocity, many velocity-meters are 
objected to from requiring to be held steadily in a 
fixed position, an inconvenience not accompanying 
floats and loaded rods. The obliquity and crooked- 
ness of the course of a float is not considered 
objectionable, as its actual motion gives a repre- 
sentative forward velocity. Very small floats are 
believed to be more accurate than large ones in 
harmonising with the velocity of water; spherical 
and cylindrical forms and a metallic material have 
also practical advantages. But while the opinion 
that all floats and many velocity-meters afford a 
correct average of velocities during the time of 
actual observation may be correct, the objection 
that the result is not true for any single instant of 
time is not noticed. Among the enumerated advan- 
tages of floats are that they afford direct measure- 
ment of velocity, interfere little with the current, are 
not liable to injury, may be easily repaired, are cheap, 
and may be used in streatos of any size. The nearest 





give them within the limits of a review. We pro- 


was found to be about7 in. The sites of the experi- 
ments being very favourable to the use of floats, 
they were exclusively used in all the systematic 
work. A few trials were made of current meters, 
but the experimental difficulties attending their use 
were not got over. 

At each site of observation an upper and a lower 
rope were strained across the channel, to mark the 
extremities of the reach under experiments, and 
cord pendants were attached to these wire ropes at 
fixed distances suited to the intended paths of the 
floats ; the float velocities obtained were treated as 
actual velocities at the middle point of the float 
course. The deviation admissible from the float 
course was, in channels 150 ft. wide and upwards 
2 ft., in those of 70 ft. wide and upwards ] ft., and 
in those of 25 ft. } ft., the utmost deviation being 
allowed only about the middle of the course ; near 
edges and banks a less deviation was allowed, about 
a third of the above. The dead run of the floats 
above the upper rope to allow of relative equilibrium 
being established before timing was generally 100 ft, ; 
but in narrow channels 50 ft. Moored boats were 
necessary for casting and catching the floats, the 
number of men in each field-party with the boats 
and floats varied from thirteen to nine men, 

The timing was managed by two thoroughly 
trained observers, a caller who watched the floats, 
and called as each float passed the upper rope, then 
ran to the lower rope, and called again just when 
each float passed the lower rope; the observer sat 
with a field-book and a loud half-seconds chrono- 
meter at a midway place, and recorded the times by 
ear alone. The maximum error admissible was half 
a second. In this respect there was a great 
improvement on the timing by watch adopted in 
the International Rhine observations. The usual 
length of run adopted was 50 ft.; in exceptional 
cases, where the tendency to deviation of the floats 
from their courses was greater, a 25 ft. run was pre- 
ferred. Threetimings were made and recorded, and 
the mean taken; all defective observations were 
rejected instantly in the field; the force of wind 
and the gauge-reading were invariably recorded 
with each set, as well as the distance of the 
float paths to right and left from the middle of the 
stream, the breadth of water surface, and the sizes of 
the floats or tinned tubes used. The speed of these 
timing observations was necessarily much affected by 
the number of float courses that turned out bad ; 
several floats were often used successfully in one set 
on one float course. The deduced velocities were 
taken out to hundredths of a foot per second, the 
hundredths being treated as nearly approximately 
correct. The velocity of 5 ft. per second was con- 
sidered unusually high ; the maximum error in such 
high velocities, due to half a second in observation, 
was therefore one-twentieth or 5 per cent., and in 
low velocities of 1 ft. per second one per cent. 

As to gauges, both still and free-water gauges 
were adopted at various sites, and these were either 
permanent or temporary. In the permanent still- 
water gauges a pool with fine passages of communi- 
cation afforded a good place for the gauge; for 
temporary still-water gauges, a 3 in. stand-pipe was 
erected in the bank, and made to communicate with 
the water by a } in. lead pipe with acontracted nozzle ; 
float sticks of 3 ft., 6 ft., and 10 ft., were used with 
indicators for convenience in readiag. The oscilla- 
tions of the water in free-water gauges were trouble- 
some, especially in high wind; the practice was to 
observe the maximum and minimum reading in half 
a minute, and to use the mean; with temporary 
free-water gauges the difficulty was higher, the plan 
adopted was to make firm bench marks less than a 
foot below the temporary water surface, and scale 
depth to surface with a brass rule having its thin 
edge directed up steam. Free-water levels were 
proved to be slightly above still-water levels. The 
average of water-level at both banks of a section 
was invariably determined and used ; the differences 
of level frequently being very marked and much 
affected by the wind. (Gauge-readings were made 
at the beginning and end of each set of observations, 
and the mean adopted. 

Soundings were taken both along the cross section 
and along the courses, and at distances 5( ft, apart 
in wide channels, and at 25 ft. apart in small 
channels; these had to be repeated after any pre- 
sumed change in the bed and banks, and the average 
depths were made dependent on the mean water 
level. The sounding rods were wooden rods in. 
square, and from 11 ft. to 15 ft. long, protected by 
an iron shoe, and having a ring above for con- 





approach to the edge of a bank possible with floats 





venience in withdrawal. The readings were seen 
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by an observer on the bank and read to a tenth of 
a foot, occasionally even this could not be done 
with certainty. 

Both the direction and the force of the wind was 
recorded at the beginning and end of each set of 
observations ; but the anemometers did not compare 
favourably ; and the wind data obtained can only be 
looked on as a rough estimate of the wind. The 
reduced levels were referred to the datum of mean 
sea level at Karachi ; all special levelling was done 
twice over with an excellent 20 in, level, and no 
discrepancies exceeding 0.01 ft. were allowed. The 
computation of the final hydraulic elements from the 
observed data was exceedingly laborious ; but that, 
as well as all work admitting of check, was verified 
by two persons independently. 

Unsteadiness of motion producing variation in 
velocity was investigated, and a large series of 
experiments tabulated to demonstrate the effect ; the 
conclusion being that the amount of velocity varia- 
tion at one and the same point is liable to beat 
least 25 per cent. of the mean value. Under such 
circumstances single or detached velocity observa- 
tions are nearly valueless; but the assumption that 
synchronous measurement cannot possibly be 
secured in actual practice is perhaps overstated ; 
it would certainly be very expensive. Falling 
back then on average velocities, the conclusion 
is applied that averages should be formed from 
about fifty values; the course of the four years 
experiments was accordingly entirely regulated on 
that basis, and the measurements done in groups. 

The systematic velocity measurements were also 
made in as rapid a succession as possible on either a 
vertical or on a transverse axis, in groups of three 
at each point, thus : 

On a vertical. 
At surface. 
At a depth of 1 ft. 
At a depth of 2 ft. &e. 
At the point near to the bed.| At point nearest right bank 

Also six rod velocities, the whole forming a set. 
The only other systematic velocity work was central 
surface velocity measurements, which were done in 
groups of 48 in as rapid a successsion as possible, 
thus forming a set of another sort. Sets were then 
taken up in succession under nearly similar external 
conditions, so long as the water level remained 
nearly constant and the wind moderate, up to a limit 
of about sixteen sets, But if the water level 
changed more than 0.1 ft., or the wind exceeded 
15 ft. per second, the field work was usually 
closed, 

Such sets as were executed in sequence were thén 
combined into one series by tabulation on the same 
sheet, each series admitting a maximum range of 
water level of 0.3 ft., irrespective of the state of the 
wind, and only to some extent irrespective of the 
surface slope at the site. This careful mak of 
combination is a great advancement on the method 
often adopted elsewhere of combining sets on 
different verticals in all depths of water, and some- 
times even at different sites. 

A conclusion drawn from the plotting of these 
sets is valuable. Notwithstanding unsteady motion, 
the average velocity at a point is probably constant 
under similar external conditions, any departures 
from this law shown in the velocity curves being 
due to insufficiency of velocity observations, to 
irregularity of contour of bed and banks at the site, 
or to irregularity of the channel above and below 
the site. The recognition, however, of unsteady 
motion, being the ordinary normal condition of flow, 


On transversal. 
At the point near left bank. 
| At next point. 
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Earth March to May, 1878: November and De- 
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\ugust, 1876, to December, 1878; April, 1879 
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and of the vertical interlacing of stream lines, is 
strongly insisted on. 

With regard to longitudinal slopes. First as 
the bed slopes were very irregular, an average bed 
slope equal to the fall between two adjacent perma- 
nent floorings divided by the distance between 
them, became the only representatively useful 
quantity. Both the average surface slope of the 
water for a long distance above and below any site, 
and the local surface slope at the site, were always 
determined with great precision, the surface slope 
per 1000 never exceeding 0.48; it was a matter of 
extreme delicacy, in which the reference to water 
level was more important. This was done simulta- 
neously by two observers in calm weather on each 
bank, in some cases only. The condition that the 
real surface-slopes at opposite banks are not gene- 
rally equal was not fully recognised till a late period. 
The amount of surface fall deduced from gauge 
readings above and below site, supplemented the 
slopes deduced by levelling, but was in many cases 
imperfect from the conditions of control of the 
reach. The conclusions derived from the diagrams of 
surface gradients are that the local surface slope 
depends jointly on the surface falls both above and 
below, but that the latter by no means suffice to 
indicate the former. It is also observed that the 
mean velccity and discharge at any site was more 
dependent on the value of the surface slope than 
any other element. 

Surface convexity received the attention of Cap- 
tain Cunningham. Noticing the theory that the 
pressure in a fluid in motion is always less than the 
mere hydrostatic pressure, and comparatively less 
with more velocity, and the opinion that lateral 
motion would sectionally enforce a convexity in the 
middle, and thus form an accumulative layer above 
the locus of maximum velocity of the section, he 
remarks that the above is true, excepting the sectional 
convexity, which is almost wholly wanting. The 
observations for convexity were exceedingly deli- 
cate and tedious: but a series of them was made at 
the Solani embankment main site, from which the 
conclusion was drawn “ That the surface of water in 
motion in a lorig straight reach with tolerably uni- 
form bank is—on the average—nearly level ucross.” 

This is perhaps the only quite unexpected con- 
clusion deduced from Captain Cunningham's experi- 
ments ; it seems almost unaccountable by abstract 
reasoning to exist as a general law, and may be true 
ovly for special conditions and circumstances, 
probably under peculiar irregularities of bed above 
and at the site. However this may be, the con- 
scientious manner in which this subject is treated, 
the distinctness of the statement, and the evident 
care employed in the observations, render the deduc- 
tion one that cannot be set aside, although it 
undoubtedly requires the light of further and 
extended special experiment under higher velocities 
and with strictly uniform conditions of bed and of 
section. 

With this concludes our notice of the preliminary 
conditions under which the experiments were made ; 
conditions sufticiently involved and irregular to 
deter the most arduous of hydraulic enthusiasts ; in 
fact, it seems surprising that the Government did not 
make some grant for largely improving and rendering 
regular the beds of the canal in the vicinity of the 
sites before experiment, an expenditure that would 
have been quite justified under the circumstances, 
It seems unfortunate, too, that money for experi- 
ments was doled out in a fitful, over-cautious 
manner, in preference to a bolder comprehensive 


method, but this is characteristic of Indian officialism 
The straining against difficulties, as well as the 
labours of the undertaking had to be met by the 
unsparing energies of the experimentalist.” The 
results of Captain Cunningham’s experiments we 
shall, as we have stated, further notice in a future 
number, 


PRIVATE BILL LEGISLATION, 

ONCE more, after having in many instances been 
subjected to and passed successfully the skirmish. 
ing attacks of Standing Order Examinations, the 
results of many months anxious consideration and 
active work are drawn up in battle array to face 
the grand action of a fight before a Committee on 
Private Bills, and again we shall endeavour to place 
before our readers a résumé of the proceedings in 
both Houses of Parliament, which may be interest- 
ing, and at the same time of use as a reference. 

In the Lords, a committee, of which the Earl of 
Darbrey is chairman, have been engaged upon Bills 
connected with supply of water to various places, 
but nothing of particular public interest has arisen 
during the proceedings. 

In the Commons, three committees have been 
sitting; that over which Mr. Evans presides, is 
occupied with the rival claims of the London and 
South-Western Company represented by the Ascot, 
Windsor, and Aldershot Company, and those of an 
independent company, to supply the district between 
Windsor and Ascot with railway accommodation, 
and at the same time complete a link in a through 
communication at present alleged to be wanted, 
A railway between these two places has been pro. 
moted yearly for some time past, and even more 
than twenty years ago this was one of the happy 
hunting grounds for engineers, but as the promoters 
usually endeavoured to obtain a direct course for 
their lines, the distance being as the crow flies 
about six miles, the authorities having control over 
Windsor Park and its belongings, consequently inter- 
fered with, and always managed to crush the project 
generally before it had done much more than take 
tangible form; however, coming to the conclusion 
that discretion was preferable to boldness in the 
present instance, the promoters of this year’s 
schemes give their formidable opponent a wide berth, 
and the course of the lines, not much more than a 
quarter of a mile apart, proceed for about four miles 
in a direction nearly due west from Windsor ; they 
then take a southerly course passing to the west of 
the Windsor demesne and Foliejon Park close to 
the hamlet of Winkfield to Ascot Station on the 
London and South-Western Railway, passing on 
their way within a short distance of the Ascot race- 
course, the total length of line being, exclusive of 
junctions, about ten miles. 

‘The object of the Windsor and Ascot Railway, 
the independent line, is evidently to bring the 
traffic of the Great Western line to Ascot, and 
enable that company to take a fair share in the 
good things which are going during the race meet- 
ings, &c. That company, though seriously handi- 
capped by the distance from their nearest station, 
have always made a semblance of sharing the 
traflic by running coaches and ‘busses in connexion 
with their Windsor trains. Of course there is also 
a need, in a quasi military point of view, of a through 
communication between Windsor and Aldershot, 
running powers being sought between Windsor 
Station, Farnham, and Wokingham over the Great 
Western in the first instance and the South- 
Western Railway in the latter. No doubt, how- 
ever, the chief object is to enable the charming and 
well-adapted building sites on the course of the line, 
to be made available for that purpose by affording 
them access by rail to London. Of course the 
London and South-Western Railway follow their 
usual custom in such cases, and as soon as they find 
that thereisa likelihood of aline, which would traverse 
or interfere with their district, reaching maturity, 
they come forward with a similar one or support other 
people in their interest to do so, and then claim that 
the preference should be given to them, an old- 
established and eminently respectable company, 
often overlooking the fact that the possessing a 
district rather leads to sloth than activity in attend- 
ing to its natural wants; at least such was the 
lesson taught to the Great Western Railway last 
year when the Swindon and Cheltenham and 
Uxbridge and Rickmansworth lines were given to 
independent companies, It remains to be seen 
whether the same feeling animates committees this 
session. ‘That one of which Mr. Hardcastle is 
chairman has a task somewhat similar to that of 
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Mr. Evans’s committee, as it has to choose one or 
reject both of two schemes whose object is to supply 
railway accommodation to the agricultural district 
between Alowick and Cornhill, near Kelso, in the 
North of England ; the line passes through Wooler 
and is about 25 miles in length. The scheme of the 
North-Eastern Railway Company is this alone, but 
their rival called the Central Northumberland Railway 
follows this course for about 20 miles from Cornhill to 
Woolperton, it then diverges ina southerly direction 
to Rothbury, which is the terminus of the Scots 
Gap and Rothbury branch of the North British 
Railway ; from Scots Gap the new line is continued 
in a south-easterly course to an independent station 
in Newcastle. 

Tie contention of the No:th-Eastern Company is 
that the traffic *‘ plums” of this district are centred in 
that part between Woolperton and Cornhill, and 
that their ‘ine wil] give vid Morpetb, direct communi- 
cation to Neweastle, and what is wore, will enable 
the greater portion of the traflic—agricultural 
produce—from this district to pass without break, 
south of Newcastle to its destination, the manu- 
facturing towns of Yorkshire. This the independent 
line does not effect, as their station at Newcastle is 
isolated, and some distavce from that of the line 
jeading south, ‘The NorthsEastern Company 
further aver that if Parliament sanctioned this 
independent line it would probably be never carried 
out in its entirety, for some years back the people 
in the neighbourhood subseribed %000/. for a 
line over practically the same route, but the only 
portion that was made was that between Rothbury 
and Scots Gap, only about one-sixth of the whole 
scheme, 

‘The remaining committee, sitting on Tuesday, 
was occupied with the Glasgow City and District 
Railway, and was presided over by Mr. Paget. This 
isa line c mnecting the Stobcross branch of the North 
British Railway with the Coatbridge and Helens- 
burgh branches of the same line. This passes 
through Glasgow from west to east, chiefly in 
tunnel or covered way, and passes underneath the 
Queen-street Station of the North British. Though 
independently promoted it is supported by the North 
British Railway, who would practically take over the 
line if made. It is opposed, of course, by the 
Caledonian, who complain of their rights over 
certain lands being interfered with, and that their 
running powers might possibly be curtailed, 








THE MAXIM AND WESTON LIGHTS 
AT THE CRYSTAL PALACE. 


Tue Electric Light and Power Generator Com- 
pany have been fortunate in securing two excellent 
systems of electric illumination, namely, the incan- 
descence lamp of Mr. Maxim and the arc lamp of 
Mr. Weston. Both of these systems can now be 
seen to great advantage in the nave of the Crystal 
Palace, next to the ‘lropical Department, and in 
the adjoining Roman and Medieval Courts, 

The generating plant is situated on the ground 
floor by the entrance from the gardens, and con- 
sists of two Maxim distributing generators, together 
with their exciting machines and two Weston 
dynamos. ‘These are driven by a semi-portable 
steam engine of 20 horse power nominal, made 
by renee Ransomes, Head, and Jeffreys, of Ipa- 
wich, 

We have already described and illustrated these 
systems (see ENGINEERING, vol, xxxi., page 618, and 
vol, xxxil., page 42), and will not, therefore, dwell 
upon them here, except in so far as to remind our 
readers that the exciter for the field magnets of the 
distributor or generator proper is a small dynamo 
of the type already described, having its brushes 
capable of being shifted round the commutator by 
a regulating apparatus attached, so that more or less 
current can be drawn off to feed the magnets of the 
cistributor, and thereby strengthen or weaken its 
magnetic field. The distributor is a larger dynamo of 
the same model, but having two sets of coils on its 
armature and two corresponding commutators, one 
on each end of the armature spindle By this arrange- 
ment two s-parate circuits can be fed from one distri- 
butor, or the two sets of coils can be connected 
together in series for ‘‘ intensity,” or in multiple arc 
for “ quantity” currents. Such a distributor provides 
the current for 100 Maxim lamps, arranged in loops 
of two, as shown in Fig. 1, or 80 lamps arranged in 
two separate sets of 40, in loops of one, as shown 
im Fig. 2, When the lamps are joined in pairs as in 





Fig. 1, the machine is connected up for intensity, 
and when single as in Fig. 2, it is connected up for 
quantity. The current for 80 Maxim lamps is about 
100 ampéres, and the electromotive force is from 
70 to 80 volts. ‘The average light of each Maxim 
lamp is put at 30 candles and the power consumed 
according to Mr. E. H. Liveing, the electrical engi- 
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neer in charge, for 100 lights is 15 horse power, 
thus making an illuminating power of 200 candles 
per horse power. ‘This relative economy is due to 
the fact that stronger lights are employed, and the 
stronger the light the more economical the system 
becomes. For lights under 25 candle power the 
Maxim system is probably not more economical 
than other incandescence systems with 15 candle 
lamps, but for lights of from 30 to 50 candles it 
is stated to require considerably less power. The 
Maxim incandescent lamp will give 100 candles 
if desired, and Professor Ayrton recently stated 
that one which ke tested in Paris gave out 800 
candles when fed from a Faure secondary battery 
and not from the pulsating current of amachine, The 
carbon, however, could hardly be expected to endure 
under these high powers; but at the average power 
of 30 candles the durability of each lamp is guaranteed 
at 700 hours, 

The secret of this illuminating power and dura- 
bility lies in the carbonfilament which is made fiat, 
being stamped out of paper, then charred, and 
thickened by the deposit of carbon from a hydro- 
carbon gas within the bulb. It was formerly the 
custom to let the residual gas remain in the bulb, 
but it was found to dim the interior of the glass 
after a time, and it is now pumped out before 
sealing. The filament is made in the form of a 
double loop, with flat ends, which are nipped 
between two platinum washers, and bolted to the 
platinum wire electrodes entering the bulb. The 
resistance of each carbon is about 35 ohms when 
incandescent, and 70 when cold. 

The Maxim lamps at the Crystal Palace are 
exhibited on a variety of ornamental standards and 
chandeliers, which display its adaptibility for house- 
hold illuminations. One of these is a crystal 
candelebrum, 20 ft, high, and supporting ninety 
lamps, each being enclosed in tubular shades of 
engraved glass. ‘his produces a very fine effect 
when lit up, and was designed by Messrs, J. Defries 
and Sons. Flanking it, in the French vestibule, is 
asmall standard of forty Maxim lamps, made by 
Mr. Faraday, and consisting of gilt stems sustaining 
the bulbs within bells of opalescent glass. ‘There 
are also a number of elegant drawing-room chande- 
liers, of various designs, with Maxim lamps under 
shades of coloured glass, showing how well the 
incandescent light can be introduced into existing 
gas fittings, hall lanterns, and candelabra. For 
domestic use each lamp is fitted with a lead safety 
‘* fuse,” which, if the current should be too strong 
is fused, and cuts the lamp out of circuit. 

Maxim's lamp, by reason of its power and dura- 
bility, appears well adapted for street lighting in 
place of gas, and the Electric Light and Power 
Generator Company exhibit a specimen lamp-post 
with a large spherical lantern on the top enclosing 
six Maxim lamps set inaring. The light produced 
compares with those of the powerful gas lamps of 
Siemens, Sugg, and Bray, now used in the metropolis. 

Before proceeding to the Weston arc lights, we 
ought to mention the Maxim “Searcher” light 
dynamo and holophote, exhibited by the company 
on the ground floor. This consists of a dynamo in 
all essentials like the Maxim exciter, but having the 
brushes adjustable by hand to a part of the com- 
mutator which gives the least sparking and the 
desired current. When properly adjusted the 
brushes are clamped into position. This machine is 
capable of feeding a single Maxim arc lamp of 7000 
or 8000 candles. This lamp is a clockwork regu- 
lator which is wound up in the act of supplying 
fresh carbons, and works by the descent of the upper 
carbon, The carbon points are placed in the focus 
of a silvered parabolic reflector 2 ft. in diameter and 
having its mouth glazed by plate glass, arranged in 
parallel slips a little distance apart so as to allow 








for expansion under the influence of the heated are. 
As it is important to keep the arc in the focus in the 
reflector, Mr. Maxim has devised an ingenious means 
of noting the position and regulating it. A pin- 
hole is drilled through the wall of the reflector, and 
when the arc isin the focus a ray of light passing 
through the hole makes a bright spot on the 
centre of a small screen of ground glass placed out- 
side the reflector so that the observer can look 
through it. Adjusting screws are provided for 
shifting the arc into the focus, and the reflector can 
also be raised or lowered and inclined so as to direct 
a beam of light in any direction. Such an apparatus 
will project a beam for several miles over the sea, 
and it is specially designed for searching icebergs 
or torpedo boats. It is, we understand, now being 
tried by our naval authorities. 

The Electric Power and Generator Company also 
exhibit a Lontin dynamo with its exciter, a Rapieff 
machine ; but these are not in operation. The two 
Weston generators are used to feed twenty Weston 
arc lamps, fourteen of which are suspended in the 
nave of the Palace, and the rest in the Roman and 
Medieval Courts. Each machine is capable of feed- 
ing ten lamps. ‘The novel features in this machine 
are the construction of the armature with a view to 
keep down heating, and the mode of adjusting 
the commutator so as to prevent sparking, by 
causing the front of the brush to make contact 
with the next slip ere the rear has left the last 
slip. The commutator is also placed outside the 
bearing, and the brushes can be shifted to the 
position of least sparking, and there clamped. 
Such a machine will run seventy Maxim lamps in 
sets of five, an arrangement rendered necessary by 
the higher electromotive force of its current, which 
is some 300 volts. In this machine all the current 
from the armature goes round the ficld magnets, 
but five machines can be separately excited by a 
sixth, 

The Weston arc lamp is like that of Brush, a 
clutch lamp; its mechanism is very simple, and 
instead of a solenoid with movable core a pair of 
electro-magnets with an armature is employed to 
regulate the width of the arc. ‘The electro-magnets 
are wound in opposite directions with two coils, one 
of low resistance being connected in the main, 
circuit and one of high resistance in a shunt circuit, 
As the are widens the current in the high resistance 
coils predominates over that in the low resistance 
coils and liberates the armature, thereby releasing 
the upper carbon rod which slips down and shortens 
the arc with a motion which is retarded by the 
sluggish descent of a piston into a little well of 
glycerine. Such a lamp will burn four hours with 
Carré’s soft carbon, or seven hours with the hard 
American carbons made by Wallace. These carbons 
areelectrotyped with copper and, of course, last longer 
than the bare ones. We may also mention here 
that the Electric Light and Power Generator Com- 
pany have acquired the right to manufacture pure 
carbons by the chemical process of Mr. W. Crookes, 
F.R.S, A double Weston lamp is also made with 
two sets of carbons lasting fourteen hours, and it is 
this lamp which is now burning so successfully in 
Queen Victoria-street ; this type is to be installed in 
all the streets of the City lit by the Electric Light and 
Power Generator Company. Hitherto this company 
has obtained all the Maxim and Weston apparatus 
from America; but it has now become necessary to 
manufacture the plant in this country, and Mr. W. 
H. Massey, the manager, is about to meet the grow- 
ing demand by opening a factory in London. 

Before concluding this article we will add a few 
statistics on the cost of lighting by the Maxim and 
Weston systems, all such data having especial value ; 
they are furnished by the engineer of the Electric 
Light and Power Generator Company. The cost 
of fuel for maintaining the Crystal Palace lights 
does not exceed 8s. 6d. per day, for running five 
hours, besides general experimental work, and 
frequent intermediate lighting for the benefit of 
visitors during the day, At this expenditure 20 
arc lights, and never less than 100 Maxim, are kept 
going for a total period of six to seven hours a day, 
The force [absorbed is 36 horse power. Of the 
installations in the hands of this compsny we may 
mention the lighting of the entrance to the Cardiff 
Docks with teu Weston lights, and negotiations are 
in progress for substituting Maxim lamps for gas at 
Bournemouth. In this case there would be 400 

ts with two lamps on each post, and giving each 
from 80 to 100 candles. ‘The Weston arc lights are 
also in use at Norwich, to which installation we 
shall again refer shortly. 
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MANCHESTER SMOKE ABATEMENT 
EXHIBITION. 


fr any exhibition of appliances to abate the for- 
mation of smoke can be productive of real and 
substantial results in the direction aimed at, then 
surely Manchester may well bestir itself in the 
laudable effort to make known the various designs 
and arrangements which modern engineering or 
chemical science has to show forth. That the 
methods proposed for the important purpose 
are numerous can be doubted by none who 
have made any inquiry on the subject, but that 
mach information of a practical kind is needed by 
the majority of people, to enable them to judge 
which plans are most conducive to the desired end, 
is we believe equally certain. 

The Mayor of Manchester will to-day open an 
exhibition in that ‘‘ cloud capped” city which is in- 
tended to aid the education of its populace concern- 
ing this important subject of smoke, and we trust 
that the accomplishment of the good desire may be 
the ultimate clearing of the air to an extent that 
shall render existence more pleasant and life more 
healthful, while producing, as all real scientific 
improvements should, tangible results in the econo- 
mical use of the various substances consumed in the 
processes of chemical dissolution or change caused 
by the burning of fuel in the production of heat and 
light. 

The building for the Exhibition is situated on 
a portion of the new Campfield Market, which 
has been placed by the corporation of the city of 
Manchester at the disposal of the Committee for the 
purpose of this Exhibition, free of cost. The build- 
ing is 187 ft. long by 130 ft. wide, and covers an 
area of 2700 square yards; it has three spacious 
entrances, from Liverpool-road, Tournan-street, and 
Deansgate, the latter being through the centre of 
the new block of buildings erected by the city cor- 
poration for a free library. 

The structure is mainly of iron, with square cast- 
iron ornamental pilasters externally at each angle, 
and to support the centre gables, with intermediate 
columns about 20 ft. apart, supporting wrought-iron 
lattice girders. The gables in the centre of each 
front are filled in with cast-iron geometrical tracery, 
glazed with rough plate glass, The sides of the 
building are enclosed with wood framing, glazed 
with rough plate, excepting the lower portion for 
15 ft. in height, which is filled in with cast-iron 
ornamental railing, but which, for the purpose of 
this special exhibition, has been close boarded. 

Internally the building is divided into three bays, 
the centre one or main avenue being 50 ft. in width, 
and the roof supported by wrought-iron elliptical 
lattice principals and iron purlins. The side roofs 
are supported by wrought-iron tie-rod principals. 
The building is well lighted by skylights, and com. 
plete ventilation is provided for by louvres extend- 
ing the entire length of the building in the centre of 
each bay. 

Both the design and manufacture of the building 
have been carried out by local firms, the former 
being the work of Messrs. Magnall and Littlewoods, 
while the iron structure has emanated from the 
Eagle Foundry, the well-known works of Messrs. 
E. 'T. Bellhouse and Co. 

The arrangement of stands appears to have been 
judiciously designed to meet the varied requirements 
of the different exhibitors, whose spaces vary very 
considerably, but at the time of our inspection 
everything was in such an unfinished state that we 
cannot pretend to describe anything, and can only 
regret that such a habit of being behindhand should 
so cling to all our mechanical exhibitions, To be 
well and thoroughly prepared against the opening 
day would be a very great improvement. No doubt 
much will be done between the time this notice is 
written and this (Friday) morning, but wet brick- 
work cannot conduce to the satisfactory working 
of furnaces and fireplaces, to say nothing of the 
want of completeness which attends an unfinished 
exhibition. 


THE EDISON INSTALLATION AT THE 
CRYSTAL PALACE. 


TuE Electrical Exhibition at the Crystal Palace is 
now approaching something like completeness or, at 
all events, its general appearance does not necessarily 
suggest to the mind of an ordinary visitor impor- 
tant and obvious omissions. The great nave and 
transepts are now lighted by electricity to the entire 
exclusion of gas, and each day shows a marked 





increase in the number of electric lights in the less 
important parts with a corresponding suppression 
of gas jets, a fact very typical of what is every- 
where taking place in the outside world, and still 
more suggestive of what is inevitable in the 
immediate future. 

Of all the electric lighting systems represented at 
the Crystal Palace, the most complete and im- 
portant installation is that of Mr. Edison, or, more 


correctly speaking of the Edison Electric Light 
Company, and the whole of the exhibits of that 
enterprising body, whether it be the very striking 
and effective distribution of incandescence lamps in 
the Entertainment Court and Concert Room or in 
the splendidly worked out installation of the engines 
and generators at the principal garden entrance, is 
distinguished for its thoroughness and sound prac- 
tical character, and we think it is not too much to 
say that this is acknowledged by competing exhi- 
bitors as much as by more disinterested visitors. | 
The Edison Company does not attempt to show 
at the Crystal Palace any electric arc lighting system, | 
but confines itself exclusively to lighting by incan- | 
descence, a system which Mr. Edison has brought to 
great perfect.on and completeness, and which is, more. | 
over, capable of far more general and extended appli- | 
cation than auy arc system. As this notice is intended 
rather to describe a particular installation than the | 
system itself, we do not propose to describe in detail | 
the lamps employed, as that highly interesting | 
subject will be treated in due course in its proper 
place, and we have already referred in general terms 
to the construction of the Edison lamp, not only in 
our last article,? but on several previous occasions. 
We may, however, remind our readers that the | 
Edison lamps are made in two sizes, the one having 
double the illuminating power of the other, its 
carbon filament being twice the length and offering 
twice the resistance to the passage of the electric 
current; of these two the ‘full lamp” has, under 
normal conditions, an illuminating power of sixteen 
* See ENGINEERING, page 227 ante. 





| 


candles, and the ‘ half lamp” that of eight candles. 
the former having a resistance when in action of 
from 128 to 132 ohms, while that of the latter 
averages about 63 ohms, and they are always 
connected to the generator in parallel circuit, that ig 
to say, each full lamp or pair of half lamps forms a 
bridge or derived circuit, connecting through its fila. 
ment the two conductors, whether mains or branches 
leading to the two terminals of the generator, ; 


The lamps of the Edison in.tullation at the 
| Crystal Palace are about 840 in number, being 
| made up partly of full lamps and partly of half 
|lamps. It will, however, be more convenient to 
| regard each pair of half lamps as if it were one full 
‘lamp, and upon this method of reckoning the 
| number of full lights is about 680, distributed a3 
| follows : 

Concert Room : 
Central chandelier _... ove oes 
Device (attached to organ) composing 
the name ‘‘ Edison’’ eee one 
Festoons of lights and other lamps... 


5 


‘ 
197 
Entertainment Court : 
Central chandelier _..., ie - 
Various other lamps, footlights, &e. 15 


v 
‘S 


Domestic Court 

Lights on stalls and pillars 

Various lights : 
Engine room oe ove ose 
Illuminating the Kilway electric log 
Exhibit of Messrs. Phillips Brothers 


23 


680 
| The Entertainment Court, with its magnificent 
and elaborate gilt chandelier, constructed by Messrs. 
| Verity and Sons, to which are attached no less than 
99 Edison lamps of both sizes, and in which court are 
| fixed specimens of many of the electrical inventions of 
Mr. Edison, is undoubtedly one of the most attrac- 
| tive spots in the whole exhibition. The chandelier 
is in itself a remarkable specimen of elaborate 
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olu work, representing a gigantic basket of | 
Se and Sleek. the centre of each opalised glass | 
flower consisting of an Edison lamp. The lamps 
on this chandelier are under the most complete 
control by the manipulation of one or more of four 
switch handles fixed at one corner of the room. | 
With these switches the upper, middle, or lower | 
zones of lamps can be ignited or extinguished at 
will, either in combination or separately, or if 
necessary, by the movement of one handle, all the 
lights on the chandelier can be lighted or extinguished | 
together. In this room are also shown a consider- 
able number of small chandeliers, lustres, bracket | 
lights, and table lamps; there is also a dramatic | 
stage illuminated by a long row of footlights worked 
on the same system, and a billiard table most 
effectively illuminated. Here also may be seen and 
examined specimens of the conductors devised by 
Mr. Edison for the canalisation of electric currents 
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The type of generator employed in this very 
interesting installation is that known as the Edison 
‘*A” machine, which is illustrated in Fig. 1, and 
which has already been described in this journal, 
and which consists of a longitudinally wound arma- 
ture of low resistance revolving in a magnetic field 
produced by two long vertical cylindrical electro- 
magnets, their upper ends being united by a rectan- 
gular block of iron, while their lower ends terminate 
in massive polar extension pieces, whose opposed faces 
are bored out so as to form a hollow cylinder, within 
which the armature is rotated at a speed of about 
1200 revolutions per minute, at which speed its 
electromotive force is 110 volts, Fig. 2 is a 
diagram of one of these machines, showing the way 
its connexions are made with respect to the four 
attachment screws numbered 1, 2, 3, and 4, which are 
fixed to the upper plate of the machine. It will be 
seen from this figure that the ecrews 1] and 4 are the 
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for illuminating purposes on-a large scale, such as 
the lighting of a district from a central station, 
or for the transmission of electric energy to a 
distance. 

The Concert Room, in which the special lectures 
will be given, as well as musical and other entertain- 
ments, is very effectively illuminated bya centre chan- 
delier supporting 52 full lights, while around the hall, 
suspended between each pair of pillars, are festoons 
of lamps arranged very similarly to those which 
formed part of Mr. Swan’s display at the Exhibition 
of Electricity at Paris, and by which the room set 
apart for the meetings of the International Congress 
was partly illuminated. In addition to these 
festoons there are a number of suspended lamps, as 
well as the illuminated device ‘‘ Eptson,” the letters 
of which are composed of incandescence lamps. A 
large number of the stalls for the sale of fancy goods 
are illuminated by this system, being fitted with 
bracket lamps with opal shades similar to those 
which are about to be installed in the shops of the 
Holborn Viaduct, and there are a certain number of | 
similar lamps and fittings attached to the iron | 
pillars of that part of the Palace. | 




















terminals of the magnet coils, while the screws 2 
and 3 are connected to the collecting brushes, and 
may therefore be regarded as the terminals of the 
armature helix, 

The electric currents for working all the Edison 
lamps in the building are supplied by twelve of 
these machines, which are erected in two parallel 
rows on the basement floor, and close to the prin- 
cipal garden entrance of the Palace. From the 
extensive nature of this machine installation, form- 
ing as it does two long rows of generators, worked 
by three engines through the intervention of six 
countershafts, as well as from the beautifully simple 
and well-arranged system for making the connexions 
and regulating the current to the work it has to do, 
it must be commended as the most thoroughly well- 
arranged, and well carried out mechanical installa- 
tion in the Exhibition. We shall probably refer to 
this arrangement again in a subsequent notice, but 
the diagram, Fig. 3, will give some idea of the dis- 
position of the engines, countershafts, and gene- 
rators, 

There are three 25 horse power semi-portable| 

* See ENGINEERING, vol. xxix., page 38. 





engines by Messrs. Robey and Co., of Lincoln; these 
are marked on the diagram E', E", and E'"', and on 
the crankshaft of each are fixed two driving wheels 
P" and P’, the one on one side of the engine and the 
other on the opposite side. Each of these pulleys 
drives, by means of a belt, a separate countershaft, 
which can in a moment be thrown into or out of 
action by a conical clutch or coupling C C', &c., 
actuated by a handwheel D working on a vertical 
axis. To each of these countershafts are keyed 
three pulleys, one smaller than the other two, 
which is driven by the engine belt and two larger 
pulleys B C, B' C', &c., but equal to one another, 
each of which drives the belt by which it is con- 
nected to the pulley of one of the generators, which 
are shown in the diagram marked by Roman numerals 
I. to XII. The whole of this splendid installation 
on the ground floor has been carried out by Messrs. 
Hayward Tyler and Co., under the supervision of 
Mr. W. J. Hammer, one of Mr, Edison’s assistants, 
and who has assisted Mr. E. H. Johnson throughout 
the whole of the work at the Crystal Palace. There 
is something very interesting and attractive in the 
perfect regularity, symmetry, and uniformity of the 
whole arrangement, and the high class finish and 
workmanship of all the component parts is worthy 
of the highest commendation. 

The electrical arrangements, as well as the very 
simple and interesting method by which the strength 
of the currents is regulated, and by which the whole 
set of twelve machines is under complete control, 
are as thoroughly carried out as any other part of 
the system, and form a particularly interesting 
feature of the installation. 

The arrangement of the conductors and regulators 
will be understood by reference to Fig. 4, in which 
the twelve generators are represented at the bottom 
of the diagram marked L., IL, 1II., 1V., &c., up to 
XII., the terminal screws of each machine (see 
Fig. 2) being numbered 1, 2, 3, and 4, Stretched 
along a board fixed in a vertical plane above 
and behind the machines are five copper wires, 
two of which for collecting the combined cur- 
rents of all the twelve machines, shown in the 
diagram by thick lines at X X and Y Y, and trans- 
mitting them to the various circuits in distant parts 
of the Palace, while the three others marked a a, 
bb, and cc, are employed in connexion with the 
regulating apparatus to be presently described. 

Referring first to the distribution of the currents 
generated by the machines and their transmission 
to the various lamp circuits, it will be seen that the 
arrangement adopted is of the simplest possible 
description. The two principal terminal screws of 
each machine (marked in the diagram 2 and 3), are 
connected respectively to the two wires Y and X 
in the manner shown in the diagram, so that the 
positive terminals of all the machines are connected 
with X X while all the negative terminals are in 
connexion with Y Y. From these two wires any 
number of branch mains X! Y' can be connected in 
a way precisely similar manner to that in which the 
machines were connected with them, and from these 
branch mains branches « and y can be led off 
similarly, and from these, smaller branches can again 
again be led. Across any of these pairs of conductors, 
so as to offer a passage for the current from the one 
conductor to the other, one or more lamps can be 
placed, and it is on this principle that all the Edison 
lights at the Crystal Palace are connected up, and 
it is the system adopted throughout all the instal- 
lations of the Edison Company. In the diagram the 
position of lamps is indicated by the letters ///, &c. 

The method of regulation by which all the 
machines and lights are maintained under complete 
control is equally simple, although at first sight it 
may, by the repetition of parts necessary for the 
working of a dozen machines, appear a little com- 
plicated. The arrangement is, in principle, the 
same for all the machines, so that a description of 
one will suffice for all. 

The principle upon which the regulation is 
effected is identical with that upon which the Swan 
lights at the Savoy Theatre are controlled, and which 
was described in these columns a fortnight ago,* 
that is to say, the main current is regulated by 
increasing or diminishing the intensity of the mag- 
netic field of the machines by varying the strength 
of the current transmitted through the coils of the 
field magnets, and this is effected by throwing more 
or less resistance into the exciting circuit of the 
machines. In all Edison’s generators the exciting 
helices of tke electro-magnets form a shunt or 





derived circuit to the lamp circuit of the machine, 





* See ENGINEERING, page 205 ante. 
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and this arrangement in itself tends to regulate the 
current. The strength of this derived current is, 
however, increased or diminished by means of the 
variable resistance box or regulator shown at R in 
the diagram. This regulator consists of a table, 
below which are a number of resistance coils,”con- 
sisting of iron wires stretched on skeleton bobbins, 
so as to have a free circulation of air around and 
between their convolutions. The quantity of this 
iron wire thrown into the circuit of the magnet coils 
is regulated by a pivotted lever attached to the 
centre of the top of the table, making contact in its 
rotation with a series of contact pieces correspond- 
ing to various lengths of the iron wire. The ter- 
minals of the regulator are connected respectively 
with the lower thick collecting wire Y, and with the 
branch piece D, which can be placed in metallic 
connexion with any or all of the three thin wires 
a, b, c, by the insertion at A, B, and C of contact 
pegs such as are used for resistance boxes. 

Upon reference to the diagram it will be seen that 
the terminals of the magnet coils marked ] and 4 on 
each machine are coupled ia the following way : No. ] 
is connected with the wire leading from No, 3 tothe 
thick wire X, while No. 4 is connected to one of the 
three thin regulating wires. The object of employing 
three wires instead of one is to divide the twelve 
machines into three separate groups of four machines 
each, any of which groups can be thrown in or out of 
action by the insertion or removal of one or more of 
the contact pegs at A, B,and C. Thus each machine 
of the group marked I. to IV. is connected to the 
upper wire aa, and is controlled by the peg A; 
the next group from V. to VIII. being con- 
nected to ) b is controlled by B; and the last 
group, IX. to XII. is connected to the lower 
wire cc, and is thrown into or out of action by 
the contact pin C. By this very beautiful arrange- 
ment it is possible to throw out of action any group 
of machives without perceptibly affecting the 
strength of the main current or the illuminating 
power of the lamps, and at the same time the 
expenditure of motive power, and therefore of the 
consumption of fuel, is proportioned to the work 
actually being done. In the same way the throwing 
of a large number of lamps out of circuit can 
instantly be compensated, and no variation in the 
intensity of those left in action can be detected. 

In permanent installations an electromotive force 
indicator is provided at the central station, and an 
assistant, keeping his hand on the lever of the regu- 
lator, and his eye on the index of the indicator, can 
maintain the strength of the current within very 
narrow limits, notwithstanding what is happening to 
the lamps throughout the different circuits and their 
branches. At the Crystal Palace this is not considered 
necessary, and the assistant can, by observing the 
behaviour of the lamps, of which there is one on the 
top of each machine, regulate the strength of 
the current with great accuracy and facility. 

One of the most interesting demonstrations of 
the practical efficiency of this system of regulation 
is repeatedly being exhibited at the Crystal Palace, 
for each machine is capable of being thrown out of 
circuit by a switch of its own without interfering 
with the other machines; again, any pair of 
machines can be immediately brought to rest by 
throwing the cone-coupling of its corresponding 
countershaft out of gear, and, by shutting off the 
steam of any one of the engines, four machines can 
be stopped together. Thus the currents from any 
number of generators from one to twelve can be 
eliminated from the general result at a moment's 
notice, and we have seen one, two, three, and four 
machines, that is to say, one-third of the whole of 
the plant, suddenly brought to rest, and the effect 
on the lamps was but momentary, and that only dis- 
cetnible by a person accustomed to making delicate 
estimates of such variations. It is most interesting 
to observe how perfectly the whole system responds 
to every change of the position of the regulating 
handle. If, when no change is made in the machines, 
the regulating lever be moved over its circle of 
contact pieces the lights can be reduced by almost 
imperceptible stages to mere redness, while a move- 
ment of the lever in the opposite direction raises 
their incandescence by similar grades to its highest 
degree. If, however, a certain number of gene- 
rators be thrown out ‘of circuit without a corre- 
sponding adjustment of the regulator the lights 
diminish in intensity by an amount corresponding 
to the diminution of the current, but a movement 
of the regulating lever, by reducing the resistance 
offered to the magnet-exciting current of those 
machines which are still in action, produces a cor- 


responding increass of intensity in the magnetic 
fields in which their armatures are rotating, and 
each, by constituting currents of greater strength 
than before, compensates for the loss sustained by 
the stopping of the other contributing generators. 
Another secret of the success of the system is that 
the engines are not driven to the extreme limit of 
their power, so that there is plenty of margin to 
permit of their governors regulating their action to 
the work they are called upon at any moment to do, 
As a matter of fact the engines at the Crystal 
Palace installation are worked at close upon their 
nominal horse power, that is to say, at about 25 in- 
dicated horse power each; and experience has 
shown that about ten of the full size or sixteen- 
candle lamps can de worked to their full illumi- 
nating power per horse power expended, 


The Edison machines, of the form illustrated in | 
Fig. 1, are made in two sizes, that known as the | 


‘* A” machine being capable of maintaining 75 full 
lamps or about 120 half lamps, and a machine of 
similar bulk called the ‘* B” machine, but which is 
only applicable to the smaller or half lamps, of 
which it is capable of maintaining also 120 in circuit. 
The two machines differ, however, only in the 
internal resistance of the armature, and in the 
coupling up of the coils of the field magnets, Thus 
in the ‘* A” machine the resistance of the armature 
is .14 of an ohm, while that of the coils of the field 
magnets, which are connected in series, is 60 ohms, 
each of the magnet coils having a resistance of 
30 ohms; and this machine, when running at a 
speed of 1200 revolutions per minute, has an electro- 
motive force of 110 volts. The “B” machine has 
an armature resistance of .035 of an ohm, while 
that of the magnet coils (which are exactly like 
those of the “A” machine) is only 15 ohms, each 
coil having a resistance of 30 ohms, but as they are 
connected in parallel circuit the resultant resistance 
is half instead of being double that of each coil, as 
in the ‘*A” machine. The electromotive force of 
the ‘‘ B” machine when driven at 1200 revolutions 
per minute is 55 volts. In both generators, however, 
the resistance of the magnetising coils is rather over 
400 times that of the armature, a proportion which, 
in our opinion, might be increased with advantage, 
and the maguet coils form a shunt circuit to the 
lighting current. 

The Edison installation at the Crystal Palace 
cannot fail to give to the Exhibition of 1882 a dis- 
tinctive feature of interest, and one by which it will 
long be remembered; for, whether it be regarded 
from an electrical or from a mechanical point of 
view, or as an example of highly etficient and deco- 
rative illumination, it is quite unsurpassed by any- 
thing that has preceded it, and reflects the highest 
credit upon the Edison Electric Light Company and 


upon everybody who has been connected with the | 


installation. 








NOTES. 
WatTER AND LEAD PIPEs. 

A RECENT investigation into the action of water 
on lead pipes has been conducted by M. Belgrand, 
of Paris, and the results brought before the French 
Academy of Sciences. M. Belgrand arrives at the 
conclusion that on the whole there is absolutely 
no danger of poisoning from the use of water 
which has flowed through leaden pipes. The 
interior of the lead pipes now used in Paris are 
found to be coated with a thin crust which pre- 
vents the water from getting to the metal. The 
iron pipes so much used in London owing to their 
low price, are not so suitable for Paris, chiefly 
because accidents from frost are more to be feared 
in Paris than in London. Leaden pipes lined with 
tin have been recently recommended but they are 
expensive and the tin is apt to run into lumps dur- 
ing the soldering of the joints. M. Belgrand, how- 
ever, gets over this difficulty by melting the tin 
at the joints beforehand, in a sand bath heated to a 
temperature over 227 deg. Cent., the melting point 
of tin, and under 330 deg. Cent., the fusing point 
of lead. M. Belgrand, however, does not recom- 
mend the adoption of these pipes as they have not 
been sufficiently tried; and the Administration 
have adopted the plan of authorising subscribers to 
use pipes of lead, iron, or tin-lined lead at their 
own discretion. 


Tue DiscnuarGe or Evectriciry py Heatep 
Bopiles. 
It is well known that a burning match or a gas 





flame acts as a discharger of electricity, and the 


fact has been applied by Sir William Thomson to 
his portable electrometer in observing the potential 
of the atmosphere at any point. Recent experi- 
ments of Professor Guthrie, F.R.S., have shown 
that an incandescent platinum wire also acts as a 
discharger of electricity, and displays a preference 
for discharging a negative rather than positive charge. 
If a platinum wire made incandescent by an electric 
current is placed between two gold leaf electro. 
scopes, one charged with positive and the other 
with negative electricity, it will be found that the 
negative charge is rapidly drawn off, while the 
positive charge remains almost unaffected. The 
wire in this experiment was at a dull red heat : 
and it is probable that a higher temperature would 
also have affected the discharge of the positive 
electricity. Professor Guthrie likewise shows that 
a red-hot metal ball at certain high temperatures 
| will not accept a charge of positive or negative 
| electricity from the conductors of a glass electrical 
}machine ; while at certain lower temperatures it 
| will accept a negative charge, but not a positive 
lone, and at still lower temperatures it will take 
both a positive and negative charge. 
Triz CoLtour or Water. 

Two theories are advanced to explain the blue 
colour of water when seen in large masses as in the 
Lake of Geneva or the Mediterranean. One, held 
by Professor Tyndall, supposes that small solid 
particles suspended in the water do not reflect the 
lower or red rays of the spectrum. The other sup- 
poses that the colour is due to the absorbent 
action of the water itself on the white light before 
and after reflection by these particles. In a recent 
paper to the Royal Society, Mr. John Aitken gave 
the result of experiments he had made last year, 
and showed that the latter theory was the likeliest. 
The greater the number of white reflecting 
particles the greener the water appears to be, 
and hence the gradual deepening of the green to 
blue as the shore is left. The waters of Lake 
Como owe their darkness to the absence of 
reflecting particles. as Mr. Aitken ingeniously 
proved by scattering finely divided chalk in the 
centre of that lake, thereby producing a very bril- 
liant blue. The brilliancy depends on the colour 
of the particles and is greatest with white particles, 
Among coral reefs, which are generally strewn with 
white sand, the water also takes a very brilliant 
blue or green. The dull tinge of English river 
waters is due to the dingy character of the sus- 
pended silt ; but springs have often a bright blue 
colour owing the whiteness of the chalk suspended 
in them. 





THE FoRMATION oF Foss. 

At the recent meeting of the Physical Society on 
March 11, Mr. Newth exhibited some interesting 
experiments illustrating the formation of fogs. In 
1875, M. Marscart showed that mere reduction of 
temperature or pressure in the atmosphere might 
not give rise to fogs unless the air were pervaded 
by solid particles of smoke or certain gases, such as 
sulphurous acid gas to form a nucleus for the 
water vapour to condense upon. This fact was 
ably demonstrated last year by Mr. Aitkin, of Fal- 
| kirk, and Mr. Newth’s experiments were designed to 
show it on the lecture table. For this purpose he 
|had arranged a bulbous flask of glass connected 
| to an air-pump, and containing a little water in the 
| bottom of the flask. The beam from an electric 
lamp could be thrown through the flask so as to 
jilluminate the interior. Mr. Newth first admitted 
|some of the mote-filled air of the room into the 
| flask, and by partially exhausting it produced a 
|thick fog; but on washing out the motes by 
| agitating the water in the flask the fog became far 
| less appreciable. A small quantity of smoke intro- 
duced into the flask produced a thick fog ; so also 
did the fumes from a piece of burning sulphur, 
and even a platinum wire rendered incandescent by 
an electric current gave off sufficient solid particles 
of dust or other matter to produce a fog. The 
inference is that even with gas grates and stoves 
we shall not get rid of fogs, though they be of a 
lighter colour and less dense than with coal fires. 


Expansion oF Harp Caoutcnovuc. 

It is well known that the main object in vulcanis- 
ing caoutchouc and gutta-percha is to obtain a 
product that will prove pretty constant as long as 
the variations of temperature keep within the 
limits of the 212 deg. Fahr. Such vulcanised 
products contain one-tenth to one-sixth of sulphur. 
A greater quantity of sulphur makes the caoutchouc 
hard and-hornlike, and by mixing other substances 
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with it, such as chalk, zine or lead-white, or 
graphite, a cheap material results, useful for 
manufacturing many articles. This so-called hard 
caoutchouc, which is. also known under several 
aliases, expands considerably with heat. It was 
established by Mr. Kohlrausch years ago that hard 
caoutchouc, while expanding equally with mercury 
up to freezing point, expands much more at higher 
temperatures, 80 that ina thermometer consisting of 
a vessel of this material filled with mercury, the 
mercury would appear to go down with an increase 
of heat. Such a property if common to hard caout- 
chouc in general, would recommend this substance 
for compensation instruments, and Mr. R. Fuess, 
of Berlin, proposes a wider application of it 
from experiments which exactly confirm Pro- 
fessor Kohlrausch’s statement. Mr. Fuess placed 
a rod of caoutchouc } in. thick in a glass tube 
s in. diameter, and filled the tube with mer- 
cury to a height of 3 ft., exactly up to a little 
pin of platinum projecting horizontatly from the 
caoutchouc. The calculations from fifteen obser- 
vations in which he was assisted by Dr. M. 
Tiessen, gave an expansion coefficient of .QUJ082 
for each degree Cent. up to a_ temperature of 
65 deg. Fahr. ; higher figures resulting from obser- 
yations at higher temperat ures. 


CiypeE AccIpENT Funp Societies. 

Some interesting statistics have just been com- 
piled in reference to the past year's operations of 
the various accident fund societies established in 
connexion with most of the leading shipbuilding 
yards and marine engineering works on the Clyde. 
Without including Renfrew, Port-Glasgow, or 
Greenock, there are accident funds instituted at 
the works of no fewer than fourteen well-known 
firms, and in several cases such funds exist both in 
the shipyards and at the engine works. The total 
amount of money collected for the funds last year 
in the various industrial establishments referred to 
In one instance, that of the youngest 
firm named in the list, Messrs. Napier, Shanks, and 
Bell, who are shipbuilders only, the amount col- 
lected was only 101/.; but in the case of Messrs. 
Elder and Co.’s great works the amount subscribed 
during the year was 1682/., about three-fourths of 
it in the shipyard, and one-fourth in the engine 
works. The aliment paid on account of the injured 
workmen during the year amounted in all to 53321, 
the individual sums ranging from 61/. at Messrs. 
Napier, Shanks, and Bell’s shipyard, up to 15100. 
at Messrs. Elder and Co.’s works. Under those two 
heads there have been collected and paid out during 
the past eight years 33,348/. and 28,550/. respectively, 
which are certainly very large sums. During last 
year 2998 workmen were injured to such an 
extent as to be considered entitled to claim and 
receive aliment from their respective accident 
funds; and the total number of workmen who 
received aliment in that way during the past eight 
years was 14,349. Then, again, there were 26 work- 
men fatally injured last year, and 118 over the period 
of eight years to which the statistics refer. There are 
various methods by which the contributions to the 
funds are raised. For example, the two Dumbarton 
firms—Messrs. William Denny and Brothers, ship- 
builders, and Messrs. Denny and Co., engineers— 
each contribute a sum equal to the total contribu- 
tions of their workmen each pay-day ; and Messrs. 
Barclay, Curle, and Co., at both of their establish- 
ments, Stobeross and Whiteinch, contribute a sum 
equal to one-fourth of the total contributions of 
their workmen each pay-day. The income is 
realised from contributions deducted by the 
employers from the workmen's wages each pay-day 
in the following proportions: Workmen rated 
above 1/. per week, 1}d. per week ; workmen rated 
below 1/. per week, 1d. per week; and boys or 
apprentices rated below 10s. per week, a deduction 
of $d. per week. The three classes of employés 
when injured receive as their respective aliments 
15s., 10s., or 5s. per week until they are able to 
resume work. Ina fatal case a sum is paid over 
to the relatives, which varies according to the 
exigencies of each case. In connexion with the 
matter under consideration, it may be worth while 
to mention what was done last year by the work- 
men of nine out of the fourteen firms in the way of 
contributing donations to public institutions, &c., 
in addition to their own accident funds. Including 
the Glasgow Royal Infirmany, the Western 


was 6906/. 


Infirmary (and “Freeland Wing” of same), the 
Eye Infirmary, the Ophthalmic Institution, various 





convalescent homes, the Berwickshire Fishermen’s 





Relief Fund, &c., their contributions for the year 
amounted to 652/. 17s. 
CREOSOTING IN THE UNITED STATEs. 

The creosoting works of the Houston and Texas 
Central Railroad Company are situated near the 
machine shops of the company, and can deal 
with 760 cross-ties per day. The reservoir tanks 
are three in number, and will contain 4000 barrels 
of crude oil, which is brought from the north 
from Europe, and from New Orleans. The cost 
of this crude oil is about 11 cents in Galveston, 
and it requires a little less than five gallons of 
crude oil for the treatment of each cross-tie. The 
total cost of each tie creosoted is 1.10 dols. The 
tanks are constructed of brick and Portland cement, 
and the walls and bottoms are 13 in. thick. In the 
bottom of each tank are placed coils of pipe by 
which the temperature of the oil is kept at about 
150 deg. Fahr. When the oil is first received it is 
congealed in the barrels, which are placed in a 
trench or trough ; a jet of steam is then let into 
the barrel dissolving the oil, which is then conveyed 
through the troughs to the tanks underneath the 
ground. The oil when heated is then pumped up 
from the tanks to an iron cylinder tank, 6 ft. in 
diameter by 40 ft. in length, which is placed over 
two lower cylinder reservoirs, each of which are 
100 ft. in length and 5 ft. in diameter, made of 
iron, and are capable of receiving 190 cross-ties at 
atime. The cross-ties are loaded upon low tram- 
way cars, nineteen ties on each car, and ten cars in 
each section, and as there are two cylinders, two 
sections can be simultaneously treated. These cars 
are drawn by means of machinery and an endless 
chain into the reservoir cylinders, which are then 
sealed. The cross-ties are first vaporised by the 
application of superheated steam, then a vacuum 
pump is applied, which sucks the sap from the 
tie or timber; this sap is blown out of the 
cylinder, after which the heated oil is let on from 
the upper tank, and a heavy pressure applied, 
which forces the oil into all the pores of the wood. 
One of the advantages of this process is in the 
fact that the common loblolly pine, which is 
regarded as of so little value, and which exists 
in such immense quantities in Eastern Texas and 
throughout many parishes of Louisiana, is the 
most suitable wood for creosoting, as it requires 
an open porous wood for rapid treatment. Some 
idea may be formed of the value of these works 
when it is borne in mind that within the past 
seven months 109,000 cross-ties have been treated 
at these works. The process of creosoting, although 
so well known here, is comparatively little used in 
the United States, and hence it is interesting to 
note its adoption by one of the American railways 
on a large scale. 








FOREIGN TECHNICAL LITERATURE. 

Der Lieferant (Vienna, February 15) reports that on 
the 8th ult. the Vienna-Neustadt Locomotive Works 
shipped eight locomotives from Trieste to Lisbon, for 
the Portuguese railways. 





According to La Gaceta de la Industria (Barcelona, 
February 18) the exports of iron ore from Bilbao 
amounted during the last year to 2,550,549 tons, against 
2,390,732 tons in 1880, 1,160,248 tons in 1879, and 
1,255,255 tons in 1878. The greater part of this quantity 
was taken by England. 





The Wiener Zeitung of February 16 states that the 
Austrian Institute of Engineers and Architects, the 
Austrian Railway Officials’ Society, and the Lower- 
Austrian Trade Society have combined to organise an 
International Railway Exhibition, to be held in Vienna 
in 1884. The support cf the Minister of Commerce has 
been promised to the undertaking. 





The Triester Tagblatt (February 28) reports that on 
the 27th ult. a new torpedo boat was launched at the 
arsenal in Pola. She is constructed of steel, and is 
187 ft. 9 in. long, 27 ft. beam, and draws 12 ft. of water. 
She is armed with light guns and large-bore mitrail- 
leuses, and is fitted with one of the most modern torpedo- 
launching apparatus. 





The Iron Age (New York, February 9) gives the total 
production of Bessemer ingots for 1881 as 1,539,157 net 
tons, an increase of 335,000 tons over the previous year. 
They were produced by thirteen works, seven of which 
are in Pennsylvania, Thirty converters were in use 
during the same year. 1,258,129 net tons of rails were 
rolled from American-made steel, but in addition to this, 
about 100,000 tons were turned out by iron rail-mills 
from imported blooms. 





La Lumitre Electrique (Paris, February 18) reproduces 





a note on electric transmission of force to great distances, 
presented by M. Marcel Deprez to the Academy of 
Sciences. With smal’ Gramme machines, weighing 
about 2 cwt., M. Deprez states that he has obtained an 
available power of 37 kilogrammetres, the resistance 
between the motor and the receiver being 786 ohms, 
representing a distance of 78.6 kilometres of ordinary 
telegraph wire. 





The report of Lieutenant-Commander Brown, U.S.N., 
to the Navy Department, on the trials of the Alarm with 
the new steering apparatus, is given in the Scientific 
American of February 18. His opinion is that the use of 
the Mallory screw as propeller and rudder renders her 
the most formidable vessel in the navy. With a 
moderate steam pressure, she turned on her own axis 
without visibly moving from her position. The only 
thing required seems to be an increase of speed, that 
obtained on the trials being only 114 knots. 





The Railway Age (Chicago, February 9) states that 
during nine months of last year the Westinghouse Air 
Brake Company paid dividends amounting to 100 per 
cent, 

A very simple method of preserving timber is quoted 
by the same paper from the N. W. Lumberman. The 
wood is piled in a tank and covered with quicklime, 
which is gradually slaked with water. This process is 
said to give remarkable consistency and hardness to the 
wood, which (in the case of pit timber) can be prepared 
in a week, 





The Coal Trade Journal (New York, February 22) 
copies from the Sioux City Journal an account of the 
inflammable shale lately discovered in Iowa. It has 
been tried in stoves, and also by lighting a heap on the 
bank, and is found to burn freely. In appearance it 
resenibles common shale, but has a greasy look, and 
feels to the touch something like cannel coal. Specks of 
iron pyrites are the only foreign matter discoverable in 
it. The inflammable properties of the shale result from 
the presence of petroleum, of which three drops have 
been found in a piece as large as a hickory nut. The 
bed can be traced along the river bank for some miles. 
It is proposed to make a trial as to the suitability of this 
material for locomotive firing. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

William Jessop and Sons (Limited).—The directors of 
William Jessop and Sons, Limited, Brightside Steel Works, 
recommend the payment of a dividend of 40s. per share, 
making with the interim dividend of 15s. per share paid in 
October, 55s. per share for the year, being at the rate of 
91. 3s. 4d. per cent. on the called-vp capital. 


Charles Cammell and Co. (Limited).—The directors of 
this company have decided to recommend to their share- 
holders at the forthcoming general meeting on the 29th 
inst. the payment of a further dividend of 41. per share 
(free of income tax), making with the interim dividends 
one equal to 7} per cent. on the last year’s working. 


Sheffield Trade with the United States.—Dr. Webster, 
American consul, has completed his return of Sheffield 
exports to the United States for February last. Steel has 
been exported to the value of 31,1401. and cutlery 21,3521., 
as compared with 25,4181. and 23,7401. respectively for 
February, 1881. The total value, 135,027/., being an 
increase of 42,3461. over the figures for the corresponding 
month of last year. Rails form the heaviest item in the 
steel account. 


Goole Steam Shipping Company (Limited).—The annual 
report of this company shows a balance of 11,6361. profit on 
the past year’s transactions. After providing for all con- 
tingencies, the directors recommend a dividend after the 
rate of 3 per cent. per annum. 


Leeds and the Floods Prevention Bill.—At the last 
meeting of the Leeds Water Works Committee the town 
clerk reported, with regard to the effect which the Rivers 
Conservancy and Floods Prevention Bill would have upon 
the water works undertakings of the Leeds Corporation, 
and suggested features in which the Bill ought to be 
amended in the interests of the Corporation. A sub- 
committee was appointed to attend in London and, if 
possible, obtain some modification of the clauses affecting 
Corporation water works. 


Engineering Trades.—The whole of the engineering shops 
in the Sheffield and immediate district are well off for 
work, the principal demand being on account of those 
engaged in the heavy iron and steel trades. The influx of 
orders in the heavy trades has caused engineers to be much 
busier. One good feature of the brightening prospect is 
this, that the men for the present are making the best of the 
harvest, and there is no likelihood of any disputes during 
the spring or summer between masters and men in this 
important branch. 


Heavy Iron and Steel Trades.—Business in the heavy 
branches is improving, noticeably in the ship and boiler 
plate departments. Armour-plate mills are full up for 
work, and we believe we shall be correct in stating that it 
will be a year before present engagements are completed. 
The rail trade was never more vigorous, and after the slight 
relapse of last week, quotations are again rising. The 
United States and home railway companies are the princi- 
pal buyers in the rail and tyre trades. Swedish irons are 
increasing in value because of the increased call for better 
class steels. 
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NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
steady last Thursday, and then became firm, prices advanc- 
ing to the extent of 6d. per ton. Atthe close, however, 
there was a little uneasiness which was caused by political 
rumours, and one half of the advance was lost ; but still 
there was a gain of 3d. per ton. A good business was 
transacted during the forenoon at from 48s. up to 48s. 4)d. 
cash, and from 48s. 44d. up to 48s. 7jd. one month, the 
close being sellers at 48s. 3d. cash and 48s. 6d. one month, 
and buyers near. In the afternoon the market was strong 
at the opening and closed easier. Transactions were 
reported at 48s. 5d. down to 48s. 2id. cash, and at 48s. 8d. 
down to 48s. 6d. one month, and at the close there were 
sellers asking 48s. 3d. cash and 48s. 64d. one month, and 
buyers offering a shade less. Friday’s warrant market 
opened strong, and prices were run up to the extent of 7}d. 
per ton, but sellers began to press sales, and 6d. of the 
advance was lost. There was, however, a gain of 14d. per 
ton on the day, and 1s. 0jd. per ton on the week. Business 
was done during the forenoon at from 48s. 4}d. up to 
48s. 10}d. cash, also at 48s. 7id. up to 49s. one month, the 
close being sellers at 48s. 9d. cash and 49s. one month, and 
buyers near. The quotations in the afternoon ranged from 
483. 9d. down to 48s. 44d. cash and from 49s. down to 
48s. 74d. one month, and at the close there were buyers at 
48s. 44d. cash and 48s. 7jd. one month, and sellers near. 
On Monday there was a considerable degree of firmness in 
the market, and an improvement in prices to the extent of 
3d. per ton over last week’s closing quotations. Business was 
reported during the forenoon at from 48s. 3d. up to 48s. 54d. 
eash, and from 48s. 6d. up to 48s. 8d. one month. 
At the close of the market there were buyers asking 
48s. 44d. and 48s. 7id. cash and one month respec- 
tively, and sellers near. The market was again firm 
in the afternoon, and there was a further advance 
in prices from 48s. 54d. to 48s. 7}d. cash, and from 
48s. 9d. up to 48s. 10}d. one month, and at the close of the 
market there were sellers remaining at 48s. 7d. cash and 
18s. 103d. one month, and buyers offerirg a shade less. 
Yesterday’s market was likewjse very buoyant, and prices 
were run up to the extent of 6)d. per ton, thus making a 
gain of 94d. per ton on the two days. There were trans- 
actions in the morning at from 48s. 9d. up to 48s. 11d. 
cash, and from 49s. up to 49s. 14d. one month ; and at the 
close of the market sellers remained at 48s. 10d. cash and 
49s. 1d. one month, and buyers near. A further increase 
in prices took place in the afternoon, from 48s. 10}d. 
up to 49s. 2d. cash, and from 49s. 1jd. up to 49s. 4$d. 
one month, sellers at the close wanting 49s. 2d. cash and 
49s. 5d. one month, and buyers offered a shade lower. 
Business was done this forenoon at 49s. 4}d. to 49s. 23d. 
and 49s. 7d. cash, also at 49s. 6d. up to 49s. 10}d. one 
month, the closing quotations being 49s. 6d. cash and 
49s. 9d. one month. There was a decline in the afternoon 
from 49s. 6d. down to 48s. 11}d. cash, and from 49s. 9d. 
down to 49s. 3d. one month, those being also the closing 
quotations for sellers, with buyers near. Passing over the 
downward reaction shown in to-day’s market, it will be 
seen that a very decided improvement has now declared 
itself in the Scotch pig iron trade. The improvement may 
be traced to a combination of several circumstances, 
amongst which may be mentioned the following: An 
increase in the » Peon o from Scotland and from 
Middlesbrough ; an increase in the demand from Germany, 
favourable Board of Trade returns, cheaper money, and a 
rumonr of a probable further restriction of the make of pig 
iron both in Scotland and in Cleveland. It seems that in 
some way or other a rumour has been originated and circu- 
lated to the effect that the Cleveland ironmasters bad 
declined to accede to secret proposals made to them by the 
Scotch ironmasters, to make a further curtailment of the 
output to the extent of of 7} per cent., on the ground that 
trade is in a rising condition, with advanced prices and 
very heavy shipments, and that they had lately combined 
amongst themselves not to sell under certain fixed rates. 
There is, however, good reason for believing that no such 
secret proposals have been made on the part of the iron- 
masters on this side of the Tweed, the recent resolution to 
restrict the output having only been agreed toat the urgent 
solicitation of the members of the North of England pig 
iron trade. It may be said that the feeling of despondency 
which for a time characterised the Glasgow market has now 
quite disappeared, and in consequence buyers are operating 
with much more confidence than they displayed a few 
weeks ago. Recent cable advices from America are by no 
means encouraging as regards the demand for Scotch pig 
iron, and there is evidently no hope of a large demand 
coming from that quarter this spring. Only very limited 
inquiries on the other side are reported at present, and the 
sales of lots to arrive have been light. There is still an 
active condition of things in the home trade, although in 
the hematite branch there is reported a very decided lull for 
thetime, but of which there are a few inquiries for forward 
delivery. Last week’s shipments from all Scotch ports 
amounted to 13,287 tons, as compared with 12,597 tons in 
the preceding week, and 8261 tons in the corresponding 
week last year. The foreign shipments during the week 
were chiefly to the United States, Germany, Holland, 
France, Canada, and India. There is still a further 
decrease to report in the stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores, the amount yester- 
day being 630,261 tons. The number of blast furnaces in 
actual operation still stands at 108, as against 120 a year 
ago. 
Greenock Engineers and their Wages.—A meeting of the 
ngineering trade was held in the John-street Hall, 
Greenock, on Saturday afternoon to hear the answers from 
the employers in reference to the memorial for an advance 
of one halfpenny per hour on the present rate of wages. 
There was a very large attendance, the hall being crowded. 
Delegates from the various shops gave in reports of the 





answers received, which showed that some of the employers 
were willing to give an advance of a farthing per hour. 
Others would give the same terms to any that they con- 
sidered worthy of an advance. Some had given no answer, 
while Messrs. Caird and Co. had given from }d. to 4d. of 
an advance to a number of their workmen on Saturday ; 
but it was shown that this would only bring them on a 
level with the other shops in the district. After some dis- 
cussion it was moved that they abide by the terms of the 
memorial. An amendment that they accept a farthing 
with the promise of another farthing in two months 
was also proposed. On being put to the meeting only 
sixteen voted for the amendment, all the rest voting for 
the motion. The committee were then instructed to for- 
ward the decision to the employers, requesting an answer 
by Thursday next (to-morrow), and in the event of the ad- 
~ not being granted they would cease work on Satur- 
ay. 

Clyde Shipwrights.—Some time ago the Clyde ship- 
wrights presented a request to their employers soliciting 
an advance of wages to the extent of $d. per hour. The 
request was considered at a meeting of the Shipbuilders’ and 
Engineers’ Association last week, and readily acceded to, 
the advance to come into operation on the 24th instant. On 
Thursday night there was a mass meeting of the men at 
Govan, at which a vote of thanks was passed to the 
employers for their courtesy in meeting the men in such a 
conciliatory manner. 


The Royal Scottish Society of Arts.—The eighth meeting 
of the session of the Royal Scottish Society of Arts was 
held on Monday night, Mr. F. B. Imlach, F.3.C.S.E., 
vice-president, in the chair. Mr. Sang, secretary, read the 
report of the Committee on Mr. Frazer’s paper on ‘‘ The 
Graduation of Thermometers.’’ The Committee reported 
its opinion that Mr. Frazer’s communication was important, 
and that he had proved his contention that thermometers 
graduated below freezing point, on the same scale as the 
graduations between 32 deg. Fahr. and, say, 92 deg. Fahr., 
did not give accurate readings of very low temperatures, 
especially those below zero. At the same time, the Com- 
mittee must acknowledge that popular thermometers, or 
what might be called the thermometers of commerce, were 
extremely useful instruments for ordinary temperatues, 
and surprisingly accurate considering their small cost, and 
that they were manufactured by the gross and by a division 
of labour. The use of such cheap instruments for scientific 
observations was absurd, and yet this was often done, even 
by persons who ought to know better. Hence the value of Mr. 
Frazer’s warning, that when observations of exceptionally 
low temperatures were published even in professedly scien- 
tific journals, they should be received with caution, unless 
accompanied with the statement that the instrument used 
had been verified with a standard. The Committee con- 
sidered that Mr. Frazer had done good service in direct- 
ing public attention to this matter, and deserved the 
best thanks of the Society. Mr. H. A. Salvesen read a 
paper ‘On a New Safety Gate for Midshaft Workings,” 
by Thomas Gillespie, underground manager for the Red- 
ding Colliery Company. A committee was appointed to 
consider and report upon Mr. Gillespie’s invention. Mr. 
Benjamin Askew, foreman smith, North British Railway, 
St. Margaret’s, read a paper ‘‘On a New and Improved 
Patent Coupling and Uncoupling Apparatus for Railway 
Wagons, which may also be Used for other Purposes.’’ 
A committee was appointed to consider the communication. 


Institution of Engineers and Shipbuilders—Annual 
Dinner.—W hat is intended to rank henceforth as the first 
annual dinner of the Institution of Engineers and Ship- 
builders in Scotland took place last Friday evening in the 
Grand Hotel, Charing Cross, Glasgow. Covers were laid 
for upwards of a hundred persons. The chair was occupied 
by Mr. John L. K. Jamieson, President of the Institution ; 
and the duties of the vice-chairs were discharged by the 
two Vice-Presidents of the Institution, Mr. Ralph Moore, 
Inspector of Mines, and Mr. John Henderson, Jun., ship- 
builder. Alike by the highly representative and influential 
character of the persons who attended, the meeting was 
eminently successful. No fewer than five past-presidents 
of the Institution were present ; and amongst the general 
company there were Dr. Wallace, President of the Philo- 
sophical Society of Glasgow ; Professor James Thomson, 
C.E., F.R.S.; together with representatives of many of 
the leading shipbuilding and marine engineering firms of 
the Clyde district ; gas, water, and harbour engineers, 
railway and locomotive engineers, mining engineers, 
ironfounders, machine tool manufacturers, &c. The toast 
of the evening was proposed by the President of the Philo- 
sophical Society, and responded to by the chairman, who, 
in the course of his remarks, quoted from a letter of James 
Watt, written about a hundred years, which stated that 
the consumption of coal was then about 10 1b. per horse 
power per hour, whereas it had now been reduced on the 
Clyde to about 141b. per horse power per hour. He also 
gave an interesting sketch of the history of the Institution 
since it was originated about twenty-five years since; and 
he mentioned that, including all classes of members, the 
roll of the Institution now comprised about 550. Several 
other toasts suitable to the occasion were subsequently 
proposed and responded to. Mr. Jamieson deserves to be 
heartily congratulated on the success of his efforts to esta- 
blish an annual dinner ‘in connexion with the Institution 
over whose welfare he at present presides. 


NOTES FROM THE SOUTH-WEST. 

Swansea Docks.—In order to get the new docks at Swan- 
sea ready for the recent royal visit, it was agreed that Mr. 
F. A. Walker, the contractor should be paid a bonus of 
90001. over and above the amount of his contract. No 
machinery or manual labour was spared ; the work was 
carried on night and day, but the dock was still not com- 
pleted for opening by the Prince of Wales. The result was 
the appointment of.a sub-committee of the Swansea Harbour 











Trust, to meet and confer with the contractor. : 
being shown to the sub-committee that, though a tary 
was not opened within the stipulated time, a great deal of 
extra work had been done at extra cost, a compromise was 
effected, Mr. Walker agreeing to take, and the Trust to pa 
55001. in full satisfaction of the claim of 90001. ws 


Experiments at Redbrooke.—There was an in i 
thering of tin-plate owners and others at the or 
ron Works, on Friday, to witness some experiments with 
& new converter, patented by Mr. T. Griffiths, of Blaenafon 
which is intended for the production of soft steel suitable 
for tin plates. It is a fixed, upright converter, of simple 
construction, and costs comparatively little. The chief 
novelty lies in the arrangement and construction of the 
tuyeres, coupled with the use of low-pressure blast of 4\b. 
to the square inch. The steel made is of excellent 
quality. Some plates made from a former blow were shown 
and they were considered satisfactory, being free from 
streak or spots. 


Great Western Colliery Company (Limited).—The profit 
on the past year’s trading is 13,33011., as against 50061. in 
1880. After debiting sundry amounts to revenue there 
remains a balance of actual profit for 1881 of 70981. Adding 
to this a balance of 1071. from the previous year, the 
amount for disposal on December 31, 1881, was 72001., out 
of which there was paid in January last the dividend due 
on the 10 per cent. preference shares of Class A for 1880, 
leaving a balance unappropriated of 31501. The directors 
now recommend a further dividend on the A shares of 5s. 
per share, amounting to 2025/. for the half-year ending 
June 30, 1881. During the past year the output of coal 
was 261,377 tons, which, compared with the previous year, 
shows an increase of 26,992 tons. 

Newport.—Business has not been quite so active, and 
one or two houses have been rather slack of orders ; but 
taken altogether, the coal market keeps firm. There have 
again been several shipments of iron, &c., and New York 
has taken 3405 tons, 549 tons having been sent to Barran- 
quilla and 430 tons to Galveston. From Bilbao there 
arrived last week 4850 tons of iron ore, and from other 
places 2826 tons. 

South Wales Coal and Iron.—The shipments of coal and 
iron from all the South Wales ports during February were 
large. From Cardiff there were shipped to foreign ports 
447,566 tons ; Newport 102,711 tons ; Swansea 79,326 tons ; 
Llanelly 5269 tons. Last year the February shipments 
were: Cardiff 417,762 tons ; Newport 87,751 tons ; Swan- 
sea 79,326 tons ; Llanelly 4183 tons. Coastwise the ship- 
ments in February were: Cardiff 85,276 tons ; Newport 
63,941 tons; Swansea 59,014 tons; Llanelly 9803 tons. 
For February, 1881, the coastwise shipments were: Cardiff 
74,241 tons ; Newport 74,840 tons ; Swansea 41,954 tons ; 
Llanelly 6029 tons. The iron shipments last month were : 
Cardiff 12,271 tons; Newport 21,529 tons ; Swansea 69 
tons. 

The Majestic.—Their Royal Highnesses the Duke and 
Duchess of Edinburgh will assist to-morrow (Saturday) at 
the launch of H.M.S. Majestic, at Pembroke Dock. The 
Majestic is the heaviest ship of war ever launched at Pem- 
broke Dock. The ship is constructed of steel, and was 
commenced March 29, 1879. Her principal dimensions, &c., 
are: Length 325 ft. breadth 68ft.; tonnage (total weight) 
4800 tons when launched, and 9150 tons when equipped. 
Armament, four 43-ton breech-loading guns in turrets, and 
four 6-in. breach-loading guns in the superstructure ; indi- 
cated horse power 6000. 


The Bute Docks.—A rumour was current at Cardiff on 
Saturday to the effect that negotiations are pending 
between the Marquis of Bute and some large capitalists 
for the acquisition by the latter of the whole of his lord- 
ship’s dock property, the object being to form a syndicate 
or company for taking over and working the Bute Docks 
as a joint-stock undertaking. 


Bridgewater.—On Saturday Mr. Grierson, the general 
manager of the Great Western Railway, accompanied by 
Mr. Michael Castle, Mr. J. C. Wall, Mr. W. P. Wall, and 
other representatives of the company, waited on the Cor- 
poration and a few gentlemen connected with the shipping 
of Bridgewater, with reference to a suggestion that the 
company, as the present owners of the docks, should either 
provide a new dock or enlarge and improve the existing one 
for the repair of vessels, it being explained that for want of 
the necessary accommodation many vessels of the largest 
size frequenting the port had to be taken across to Cardiff 
for repairs. After receiving a good deal of information on 
the subject, Mr. Grierson promised that the company’s 
engineer should investigate the whole matter.’ 


Blaenavon.—A large blast furnace, which was blown 
out on the company’s old side some seven years since, was 
on Friday re-lighted. It has recently been re-modelled 
and fitted up with the latest improvements for smelting, 
and will be used as cold blast for making the best pig. 
It is expected to produce 120 tons per week. 

Whitland and Pendine Railway.—On Friday a mecting 
was held to arrange the best means of canvassing the dis- 
trict for the promotion of this proposed railway. 


Cardiff.— Last week’s coal clearances comprised 106,200 
tons. The inquiry for small steam coal continues active. 
Last week’s clearances of iron did not exceed 520 tons. 
The imports comprised 9440 tons of iron ore from Bilbao 
and 4775 tons from other sources. 

Penarth.—The greatest quantity of coal ever cleared in 
one day at Penarth Dock was shipped on Tuesday, viz., 
10,263 tons. 

Llanelly Harbour.—The Lianelly Harbour Commis- 
sioners at their meeting on Saturday decided to apply to 
the London Board for consent to borrow 20001. for making 
improvements in the navigation of the harbour. 











% 

E 
a 
ks 


Te 


Marcu 17, 1882.) 


= 








ENGINEERING. 











“ENGINEERING? ILLUSTRATED PATENT RECORD. 


Compmep By W. LLOYD WISE. 


MARCH 13, 1882, 


APPLICATIONS FOR PATENTS DURING THE WEEE ENDING | na 


In the Cases of Inventions communicated from Abroad 


the 


Names, 


Italics after the nas tannemned Names. 





Nos. | 


and 
Dates. 
1882 
Mar. 7 
1084 
1085 
1 86 


10.7 


1088 
1089 
1090 


1091 
1092 


1093 


1122 
1123 


1124 
1125 


1126 


1128 
1129 


1130 


1131 


1132 | 


NAMES, &0. 
OF APPLICANTS. 


Brandon. Cvttran, 
Thompson. Smith, 


A. Mellor, Notting- 


ham. 
R. Wallwork, Man- 
chester. 


G. Inskipp and J. 
Mackenzie, London. 
J. Gjers, Middles- 
brough-on-Tees. 

E. 0. Taylor and T. 
Brierley, Marsden. 
D. Bailey, Lockwood. 

T. Priestley, Brad- 


ford. 

R. W. Ralph and 
W. 8. Underhill, 
Newport. Salop 

E. H. Johnson, Lon- 


don. ; 
W. G. Strype, Wick- 


low. 
W.L. Williams, West- 
mins er. 


T. A. Bickley, Bir- 
mingham 

J. M. Taylor, Seer 
Green, and G. We- 
thered, Maide- 
head. 

Reddie. Swan and 
Fennessy. 


J, Ainsworth, Brins- 
cal 
G. Holcroft, 


Man- 
chester, and J. 
Grundy, -Ashton- 
under-Lyne. 

C dH. Clegg and A 
oyie, Litulebo- 
rough. 

A. Holden, Gorton. 

Lake. Cupeland. 


W. Penman, Gates- 
head-on-Tyne 
Lake. Farrar. 


F. Wheaton. Brooklyn, 
U.S.A 

Lake. J 

T W. Helliwell, Brig 
house. 

Allen. Cochrane 

H.R. Allen, Indiana- 
polis. 

J. Shieles, Perth 

R. Pearson, Hull. 


W. Skaife, London. 
F. Pool, Charleston. 


ukins, 


A. nanan, Lon- 


Atherton. Partly 

G. ar Stock port. 

T. H. Wharton and F. 
Farrar, Bradford. 

T. Leathwhite Hall, 
Manchester. 

H. J. Smith, Glasgow. 


R. Boote, Burslem 

- H. Annandale, 
Polton. 

J. Holt, Mossley. 

F. Lebacq, Bruxelles, 


Belgium 
Haddan. 


Crosby. 
Imray. 
J. ananen. Balsall 
W. Pepper, Hull. 

Redfern. 


E. Smith, London. 
G. Smith, Bradford. 


Artimini, 


Collamore. 


1133 | A. Clark. Dows. 
1134 | T. Gaddes, London. 


1135 | 
1136 
1137 
1138 


1139 | 


H.N Kivell, Bideford. 

Pitt. ‘ance, 

W. H. Davies and F. 
H. W. Higgins, 
London. 


J. Thomson, Glasgow. 
|? J. Handford. Edison | 


| 


ABBREVIATED TITLES, &c. =| 


ve 


Wheels for locomotives, &c. 

Electro- magnets aud armatures | | 
therefor. 

Apparatus applicatle to furnaces of | 
steam boilers. | 

Machines for felting and finishing || 
hats, applicable for washing and 
churning machines. 

— -jJacketted coppers and boiling || 


M Poutnetare of steel. 
Apparatus employed in weaving. 


Looms for weaving. 

Knitting machines. \| 

Marking out lawn tennis courts, 
applicable to turnip dressing. 


Sockets or holders for electric lamps 
Filter presses. 
Actuating capstans, &, 


pressure of water. 
Joints aud couplings for tubes, &c. 


by th 


Means for working velocipedes. 


Cut-off valve gear for locomotive en- | 
gies, and lubricating the slide| 
valves of engines, and relieving | 
said valves of pressure, 

Pianofortes, &c. | 





| 
Metallic packing for pistons, &c. 


Looms for weaving. 


Carding engines. ! 

Lasting voois and shoe 

Manufacture of chains. of cast steel | 
and moulds therefor. 

Preventing the shifting of loose | 
cargoes. 

ar aration of the fibre of the stalk 

the cotton pleat for paper, '&c. 

Safety pins. omplete specifica- 
tion). 

Securing shects of metal roofs, & 





Reaping and mowing machines. 
Reaping and mowing machines. 


Apparatus for the protection of har-| 
bours and shipping. | 

Combination steuch traps. ] 

Lamps for bicycles. 

U tion as a motive power, tidal || 
currents, &c. | 

Cocks or valves and joints of pipes. || 


Napped hats. 


Pickers for weaving. 1 
Combing fibrous substances. | 


Preventing accidents in hoists. —|| 


Effecting the separation of sclid || 
and liquid todies. | 

Manufacture of pottery and china || 
articles. 

Manufacture of paper and machi- | 


| Preventing “ racing” in engines. 





| 
nery therefor. \ 
| 


Suspension for beds, &c., to prevent | 
8ea-sick ness. 
Steam engine indicators or cylinder 
pressure recorders. 
——- of flesh for its preserva- 
| 
| 
| 


Controlling the flow of water from 
water-closet, &c., cisterns. 

Applying power to the steering of | 
vessels, &c. 

Propelling and 


Mats. 
Earthenware tubes for conveyance 
4 gas, water, telezraph wires, 


controlling ve- 


super for for te &ec. 


Brakes Yor ae 

Electric telegraphs. 

Telegraphic apparatus for street fire 
alarms. 





| Transmission of power by belts of 


TO 
Dynamo or magneto-electric ma- 








chines or electric engines. 


=, | 
Dates, ° 


&c., of the Communicators are given in || war, 8) 


1140 


1141 
1142 


| 1148 | 


1144 
1145 
1146 
47 
1148 
1149 
115 
1151 
1152 
1153 
1154 


| March 


1155 


1156 
1157 


1158 


1159 
1160 
1161 
1162 


1163 
1164 


1165 


1166 
1167 
1168 
1169 
1170 


1171 


1172 


119 
1200 | 
1201 | 


Carmalt. 











Haddan, Harris and | Steam boilers, 


} 


| 


| Hats. 


| 


sea. 
| Feeding steam boilers. 


ABBREVIATED TITLES, &c. 


Apparatus for saving persons, &c , at 


Strainers for payer pulp. 
| Apparatus for . iving alarm. 
a of saccaarme com- 


poun 
oltenlenting small arms. 


am. 
R. H. Bishop and W. | Knife: cleaning machines. 


| Obtaining electric currents. 


| Gas for 


} 


illuminating and cther 


| purposes. 
R. Wright, Richmond, Facilitating removal of dust and 
abatement of smoke. 

Consuming or preventing tho 
escape of smoke. 


Nos 
AMES, &c. ABBREVIATED | NAMES, é&c., 
oF APPLicaNts, TITLES, &0. | and | OF APPLICANiS. 
|| March 
W. Hornsby and R. | Construction of wagons. i} 13 
Edwards, Grant- 1202 
ham. 4 | Farr, 
J. Dobson, Galashiels. Carding machinery. || 1203 | Haddan, Afanginot. 
Hardford. Adison. Regulating the generative capacity | 1208 | Haddan, Masherbe, 
of dynamo or magneto-electric | 
machines. | 1996 | C. W. Wardle, Leeds. 
E. P. Phillips, London.| Spring hinges. |} 1205 | R. Laurie, Derby. 
R. H. Wylde, Leeds. Atmospheric burners. || 1207 | C. B. Wood, Liverpool. 
Wilding. Caso, Motive apparatus. | 1208 | Lake. Wi heim, 
A. Squire, London. Actions for pianofortes, &. HI 
J. Mackay, Liverpool. Attachment of wheels to their|| 1209 | W. M. Scott, Birming- | 
axles, aud lubrication thereof. 
J. Mayne, Manchester. Producing cut nails from hoop iron,|| 1210 
&e. i} Down, London. 
A. W. Harrison, Aber- Valves and adjacent parts of steam || 1211 | Newton. Gravier, 
gavenny. engines, &c. 1212 | Reddie. Bout/liez, 
J. Osmond, Lee. Holding and adjusting lawn tennis || ons 
Lets. 
Atel. Witte. Cash counters or tables. | Yorks. 
J. 8. Macgregor and Reaping and mowing machines. | 1214 | Lake. O/son, 
G. Redfearne, Ber- 
wick-on-T weed. 1215 


M. Ziugler, London. 


J. Bowie, D. Dossett, 
Leyton, and MT. 
Wrigley, London. 

E. Jones, Birming- 


ham 
J. Mactear, Glasgow. 
R. B. Thomson, Dun- 


dee. 

G. R. Hughes and T. 
Carwardiue, Hamp- 
stead. ‘ 

Henderson. Cheriet, 

J. D. p Soaene, Upper 


J. D. Sprague, Uprer 
Norwood 


Lake. JM/axrim. 
Lake. Weston. 
J. Walters, Kings- 


Wear, 
T. Marshall, Green- 


wich. 
J.J. Sachs, Sunbury. 


Trewby. Andreas, 

Mewburn. Fender. 

P. T. Godsal, Wind- 
sor. 

WwW. M. 
Londo: 

A. Graham, Cam ber- 
well. 


J. Wauthbier, Clerken- 
well. 


Bullivant, 


Johnson. Le Meriiens 


J. 8. Williams, River- 
ton, U.S.A. 


E. B. Edwards, Liver- 
pool. 

T. F. D. Heap and J. 
Rettie, London. 

J, D. Husbands, Lon- 

Depoully and 
Depout'y 

Clark, //.nson, 

0, Y. Rhodes, Leeds. 

J. Ridal, Crosspool. 

J.T. Hayes, Waltham- 
stow. 

Von Nawrocki. Hessel. 

G. P. Witt, London 

Pitt. Drummond. 


Gedge. Dourdet. 
W. Jones, Manches- 


ter. 
J. Walworth, Brad- 
ford. 
W. Watson. Leeds. 
Lake. Aaymond. 
Handford. Z£dison. 


Lake 
Lake. Blake, 
Lake. Toof, 
Thompson. Kerner. 


Toof. 


Thurber. 


Clark. Dennis. 
W. E. Kay, 
worth. 


Farn- 


R. Kennedy, Glasgow. 
Des Veux. //uebner. 


RM atthews, Hyde. 





| Electric lamp of the arc type. 


Substitute for insulating, water-| 
proofing, aud other purposes. | 
Rotary engine. 


Percolating coffee jugs. 
Manufacture of soda and potash. | 
Spinning machine spindles. | 
Reservoir penholders. | 
} 
Dressing, finishing, and lustring|| 
stuffs. 
Peucils. 


Instruments for making stencils. 


Apparatus for the distribution and | 

regulation of electric currents. | 
Electric-lighting apparatus. | 
The interior and covers of graves. | 


Cleansing tubes of feeding bottles. 


Production of surfaces for printing, | 
stamping, &c. }| 
Materials for the purification of gas. } 
Endless tra velling railways. 1] 
Firearms. i! 
| 


Floating anchors. 


Rezulating the burning of ele2-| 
trodes in electric lighting appa- 
ratus 1] 

Incandescence electric lamps, and} 
apparatus employed in the manu- 
facture of the carbon Sements| 
therefor. 


Secondary batteries or elect tric | | 
accumulators. | 
Generatiuvg, distribution, storing, || 


utilisation. measuring. and regu-| 
lation of electricity. 1} 
Roofing materials. 


Improved sfoon. | 
Telephones. 
Method of heating in chemical and || 


manufacturing operations. i] 
Apparatus used in dyeing. H 
| 


Dress for protection against fire and | 
me. atmospheres 


eke for pruning, hedge || i} 
clipping, ; i} 
Apparatus for bottling aerated | 

waters. | 
Corkscrews. | 


Treatment of rice. 

Clarifying fluids and cleansing the} 
clarifying medium. | 

Boots and shoes } 

Slide valves of motive power en- 

cleaning, and dressing || 
grain, &c 

Purifying coal gas. 

Scraping and shaving of cane, 
rattan, &c. (Compete specifica | 
tion. | 

Dynamo or magneto-eloctric ma- | 
chines and regulating the gene-| 
rative capacity of such machines. 

Apparatus for folding, tucking, &c. 

Cr ng stone, ore, &. 

Apparatus for ruffling, p platting. &c 

Electric circuits and protecting |; 
buildings, &c., from burglars. } 


Car couplings. (Complete specifica- 
tion), 
Decorticating grain. 





Reservoir pens. | 


Mincing machines for sausage 


m 
Dynamo-electric, magneto electric. 
aug electrc-cynamic machizes. 








J.and F. Leeming and 
R. Wilkinson, Brad- 


son, 
__ ford. 


| Looms for weaving. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents, 


L.—Announced March 10. 
























































No. Name. No. Name. No. Name. 
1881 1882 1882 
4782 Smith, 861 | Haddan 905 | Sean 
5549 | Labottitre, (Rid .ger) 97 | Lake (Zdch)~ 
1882 863 | Johnson 911 | Parker. 
364 | Carter. (Sherman, 913 | Kirk. 
729 , Billing. | dngersoll, df 917 | HadJan 
$27 | Abbott Moore). ( Wheeler) 
$z9 _ Addie and 8°5 | Forsyth. 919 | Harrison, 
Addie. 867 | Payne. 921 | Dempster. 
851 | Rapieff 871 | Davison. 923 | Newton 
835 | Mountford. 8's Dckson and (Dehne) 
837 | Pu ver- ,.. | _ Murray. 925 | Lascelles 
macher. 877 | Lees, 927 | Royle. 
833 | Gardner. 879 | Volk. 929 | Boye. 
$41 Watts. 831 | Lake 933 | Wilson 
843 Wiikiuson & (Grundy), 937 | Daelen. 
Gounell, 883 | Nisbet. 938 | Groth 
815 Edwards, 885 | Barlow (De (Mi/ters) 
8417 | Meakin. | Vaurea’), 943 | Newion 
8i9 Engel 887 | Smith and | (Gravier). 
(Franke). | Learoyd, 945 | Reed, 
851 Stetten and} 839 | Newburn 951 | Abel (La 
Dyer. (Boyle and Socielé 
$53 , Clark Huber). Anonyme La 
(McCarroll) 891 | Nordenfelt, | Laine), 
855 Wirth (sebold] 893 | Jamieson. 953 | Abel (u- 
and Neff). 895 | Hibbs. j dolph and 
857 | Groth 899 | Lake (Kit- Co.) 
Wahlen), $04). 955 | Wirth 
859 Lambert. 901 | Fraser, | (Réssler 
903 | Wyune. { 
Il,—Announced March 14. 
No. Name. No. | Name. No, Name. 
1881 1882 1882 | 
4894 | Harrison. 762 | Kearsley anc] 824 | Lake 
5566 | Millar. } Whitworth, ( Heysinger) 
5588 | Brewer 764 | Fanshawe &f 826 am ant 
(Grange). Griffith. Stewart. 
5668 | Thomson. 768 | Grainger. 828 | Ferrie.. 
1882 | 770 | Latham. 830 | Bailey.. 
286 | Gomant. 772 | Ridge. 836 | Bailey. 
381 | Brewer 774 | Mewburn 840 | Haddan: 
| £gasse). | (@Jarriant). (Cohn) 
524 | Jensen and 776 | Duncan. 844 | Dobney. 
| King. 778 | Winby. 848 | Humpage 
530 | Davidson. 782 | Stubbs and | 850 | Everard. 
532 | bickley, | _ Corrigan. 852 | Harrison. 
535 | Knox. 784 | ke 856 | Williams. 
546 | Moxon. | _ (Levatiey). 860 | Archibald. 
548 | George. 786 | Lamb, 862 | Nash. 
556 | Verity, 788 | Brown. 864 | Johnson (La 
| Verity,andj 792 | Lakeman. | Société 
| Banks, 794 | Bar ow | Nouvelle des 
610 | Petitpierre. | _ (Fernbach), | Forges et 
620 | Scott. 796 | Harrington. |  Chantiers de 
22 | Brydges 800 | Johnson | la Mediter- 
| (Heller and | _(Bngelson) | ranée). 
| _Afzler). 802 | Morton and | 866 | Mewburn 
640 | Haller. | Robinson. | (La Soctéte 
703 | Wordsworth} 804 | Holzapfel. | Alamagny er 
& Lindley. | 806 | Rapieff. | Orior). 
742 | Lloyd 808 | Macfarian, 858 | Levy & Lowe 
744 | Raudle 810 | Buxton andj 872 | Des Veux 
746 | Wintour. | Ross. (Cumming & 
748 | Brown. 812 | Beck (Léry & Brinkerlu ff) 
750 | Spence | Alexandre) 874 | Waynes, 
| «Cotrarrd).| 814 | Abel 876 | Perkins, 

752 | Webster. | (Jacobsen). Wim} enny, 
754 | Benson §16 | Davis, and Evans. 
| _ (Doremus). | 818 | Thompson 878 | Heppell. 

756 | Brockie. | (Cechrane 4] 880 | Spratt. 
58 | Cheesbrough | Mothershead,| 884 | Hardaker. 
| (Shaw). 820 | Vickers. 886 | Ripley ani 
760 | Siemens 822 | Ellis. Brigg. 
} | Stemens) 888 | Sutclitie. 
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Name. No. Name. No. Name. No. Name. No. Name. ABSTRACTS OF SPECIFICATIONS PUBLISHED 
: es T5881 1382. ao DURING THE WEEK ENDING MARCH 11, 1882. 

= . | pe . , 7 2ha Abstracts marked with a * relate to applications not proceede 

>> Wit ( Lake { | K agenbusch 5556 | Cunningham,] 5577 | Anderson 223 | Cjark pr a 

Gabler), (Rosenstock) 97 vlebrook Vinkeles- and Smith (Cooper). with, The ae of ay in . J Specification Drawings 
hosoa 908 | Lake (Afeh!). 973 grierley and Houssart, | 5689 | Lake 266 | Pitt (Duc) Labia we none are mentioned 

‘otgne { Johnson. sr ° . Auto , 270 adds * 
=~ ‘ Vauchan I Brie " 557% Quick | ot — “7 (Pashard). Where Inventions are communicated from abroad, the Names éc., of the 
a . ( Bollepaie) tSmith). Quick Pape r Co.) E Communicators are given in italics. ‘ 

‘ Tikbits) 39 | Singleton — Allison —— —_ = >! by pe _—- wee Soetenaire, pe 
p 2% q Molite « 4 hina — tail March 14. 18 ane, E.C., either personally, or by letter, enclosing amount of price 
Gria ss A 961 | Voueh i - . 4 eet and postage, and addressed to Mr. H. READER LACK. 

Cuchrane. 967 | Wirth No. Name. No. Name, To. Jame. 1412. Manufacture of Carbons for Incandescent 
(Schéinebera) - ft ——_—— | Electric Lamps: D. Graham, Glasgow. (Scot and 
cetera Akester’s Patent) (4d.]—The original specification described the 

" r 3543 | Brydges (D 56 Erskine. 5102 Johnson manufacture of incandescing filaments from the fibre known as 
INVENTIONS sar By FR BY DEPOSIT OF Feeney : 58 ake Reck kitool, coir. bass, and piasiva, by a preliminary process resembling 
. ¥ ~ a liers nek lorfer). wire drawing, and contained no “claim.” The following clause is 
For Particulars, see Corresponding Numbers in Lists of 979 | Grey, P Challender 5513 | Hodson now inserted: “ It is to be noted that no claim is made or intended to 

Applications for Patents. 39% Groth (Bloch) 3 | Brunton, 556 Stringfellow. | be made to any use of fibres other than those which are, before 
— wnnmeer am ‘ 7 | White. 37 | Watson 5 Stevens and | being bent into shape and then carbonised, treated by a condensing 


4007 - 
4008 | Macdermott | 4146 | Burt. Major and shearing process, so as to make them uniform in texture as 




















} 











Name NO. Name. . on & Glover 4164 | Douglas 5725 | Nairn. hereinafter described." (Disclaimer and memorandum of alteration 

4014 «Greg. 4189 | Latham February 3, 1832). 

4017 Hallett , 4279 Jullien 53 | Th mpson 3039. pe for Mechanically Playing 

4028 Wirth Speck-] 4471 | Tyzack $). Pianos, Organs, &c.: H. E. Newton, London. ( 
hard?). 4646 W arner Jan an | Gavioli, Paris), (6d. 13 pin }—Strips of paper are perforated 

$695 | Barrett ardro la mp Be: to the tune required to be produced, and are caused 


L SPEC [FICATIONS FILED. travel slowly under weighted levers and operate the keys or val 
a as — 1881) 
866, 4 














NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Fridc 


March 31, 1882. a ringed or wind instruments. (July 11, 


' 
| 
| 
the year 1Ss1. a 3111.* Apparatus for Exhibition of Goods and Ad 
z lame n 8 3862. 3381, 3383, S884, 3895, al ey vertisements in Shops, &c.: C.M. and J. A. Elstob, 
Name. oO. . . . 1881. London. [2d. Che goods or advertisements are placed u 
| — 3878, ene, 3882, 3885, 3922, 3996, 4020, | travelling bands which are carried by rollers. (July 16, 1831 
| of the year 1881 
80 3889 3500. 3891, 3 3893, 3897, 3 3152. Storing and Supplying Heat: F.W. Webb 
4, 3908, 3911, 3912, 3914, 3925, 3254. 35 d. Reddrop and M. H. Foye, all of Crewe. Cheshire 
1.) erence to improvements on Lake's Patent 418 


Smith, 
Dickenson L 
‘arter, — { all « ft the year 1881. tall 
Fitzmaurice. i | > eos 07. 3913. 3915, 3917, 3918. 392 nt heat ot the fusion } of crystal sed a 
Brockbank. | 5025 Phan Wy | ~iglp ss 3923. O40, of the year 1881 rr "hooting purposes, The present inventior 
Cobley and Girdwood 7 Tighe. 746. $926. 3% 3929, 3930, 3932, 3933, | for rincipal object a method to insure the soliditicat 
Tidcombe. | 5 Buller 7 ollier and nme ae ” 39 3936, 3937, 3951, 3965, 4010, 5438. all t e form of the acetate of soda when allowed to c 
Piot 203 | Kerr and m of ‘an wen 18st. . , the inary temperature after having been liquefied by 
Erskine Haworth 73¢ »hn ly 20, 1881 
Abel ’ 5357 | Lloyd Wise 0 sf a eaTENTS IN RESPECT OF WHICH THE THIRD TEARS STAMP 3167. Perforating Cheques, Drafts, Reoeipts, 
(Schulte) (Mariotte, Johnston, i &c.: R. Donkin, London. {td 5 Figs. j—The 
Armstrong. Mariotte, & Johnston = machine consists of a series of pins or puuches 
Williams & Boffy). Johnston), ora se anert. but , hat any 
‘ergus No. van : ‘f " equal distance apart, but arranged so that any 
> Nicholls and 7 oo Pe 3 . pinion can be made to protrude according to the shape 
Yobley and | 5586 — - at bbi 1879 1879 | 79 letter they are required to produce, (July 20, 1881 
(Oedler) 5 | Rowar |} 900 t . Simmons. oe leper( B , 3178. Looms: T. Taylor, Derby. (5¢ j 
5654 | Mauser. } ner m 1103 Cheswright. grath). lates to a method of fastening or sec ‘uring the rubber threads 
ian : 1126 | Dossett 9 Sanders. els tic fabrics by causing them to pass through perforated s 
Marston Trit 30 troudley. 1424 Hartfield § Quinby plates, altert atir g their positions at given interv als, in coml 
Liardet and {| 1013 Clark | 4 St ‘ 944 | Lake (Bram- (Ba ae in) wad yn Wi h an th er rubber or other thread passed through a r 
Donnithorne Blatchf 536 |) C 1 ark (x. at | well) > Meanock. p ting ms — ut the rubber or other thread shall pass thr 
Mond md Gates | genstein). ‘ sor Davidson " ately cr i rubber threads, and so lock the wl 
Church ( Sonneville Turner : ype 248 Hunt (Jenkins | the fabric the letting-off motion the warps are ar 
Haddan ( . lar > | I ell, i Le J p 
(Angell and fice ‘ied 
Cumatagnan PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
I1,— Time for entering Opposition expires Tuesda —_-f_# 2 _{ _{.__{ _} ___ 
: / April 4, 1882 ade 3181. Water-Tube Boilers: F. S Glaser, Berlin 
: Name. No. Name. > ‘ Heinrich Heine, Berlin) » Figs. s refers especially 
i eme nts om pate to Ts rmann He ne, 3736 of 1877. 
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a friction sheave X on the main shaft Y. Steam is admitted by a 
valve O and drives a piston in the cylinder P forward against a 
springU. The piston rod is join at Q to a lever, and when 
pushed forward opens the throttle valve, When there is any 
increase of speed in the engines, the antifriction slides E fly out by 
their centrifugal force, and cause spindle H to operate on a tappet 
jever, and also on valve O, closing it to steam, and opening the 
evlinder to the condenser, the vacuum of which together with the 
spring U, drives the piston back and closes the throttle valve 
whereupon the speed is reduced. (July 21, 1881). 


3208. Machinery for Preparing Cotton. &c., for 
spinning: J. Higgins and T. 8. Whitworth, Sal- 
ford, Lancashire. [(d. 6 Figs.}—Consists (1) in imparting 
by means of inclines a rising and falling motion to the copping 
rails of slubbing and roving frames; (2) forming the rail in two 
parts, one descending whilst the other ascends; (3) in using shafts 
with “ Hook’s joints” for transmitting motion from the differential 
wheels to the bobbin shaft; (4) in making a square on the lower 
part of the spindle for carrying the bevel wheel; (5) making the 
tube and footstep in one piece; and (6) supporting the tube in 
pearings carried by the step and copping rail. (July 22, 1881). 


3217. Catches and Fastenings for Bracelets. 
&c.: E.P. Welis, London. [6d. 14 Figs!—A T-shaped 
catch engages with pivotted levers and springs. (July 23, 1881), 





3218. Registering Automatically the Travel of 
a Locomotive, &c., in Motion. as well as its Period 
of Rest: R. H. Brandon, Paris. (1. Pouget, Montpellier, 
France). {10d. 6 Figs.}—The instrument is called a “ chronotachy- | 
meter” and is for registering the velocity and direction of the loco- 
motive the distance run, stoppages and time occupied in working, 
or while at rest. A sheet of paper is placed on a clockwork driven 
eylinder which travels on a screw as it revolves. The paper is 
divided into a number of squares. A series of punches or stamps 
operated by mechanism driven from one of the wheels of the 
envine, imprint or mark the paper, the position of the marks 
affording the required information (July 23, 1881), } 


3221. Apparatus for Scouring. Dyeing, and| 
Washing Pile Fabrics: J. Worrall, Salford, Lan- | 
cashire,and J. Kershaw, Wadsworth, Yorkshire. | 
(sd. 9 Figs.)—The object of this invention is to effect the washing 
and scouring without creasing, The illustration shows an arrange- 
ment for dealing with light pile fabrics, The cloth is led over and 
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under the guide bars H and under roller K to saturate it. It is 
then led up past shallow segment troughs D in succession until it 
arrives at the top driven roller G, whence it descends and passes 
by the opposite sides of the troughs D until it re-enters the tank, 





where it is guided by rollers K' and led to a folder L. The cloth 
in both its upward and downward course is kept at tension so that 
creasing is prevented. (July 23, 1881) 


3238. Electric Contact for Electric Clocks, &c.: 
B. J.B. Mills,London. (4. Leclanché, Paris). (6d. 3 Figs.J— 


This invention consists substantially in the application to keyless 
electric clocks of a series of multiple contacts in a space hermeti- 
cally closed, andin the use of mercury purified by hydrogen, with 


which the contacts aremade. (July 25, 1881). 

3246. Pumps: H.J.Haddan, London. (ZL. Maneng, 
Carcassonne, France). (6d. 12 Figs.)—The piston of the pump is 
worked to and fro bya spiral groove, which engages with a fixed 
pin. The shape of the piston is such that as it revolves it alter- 
nately opens and closes the suction and delivery ports, and so dis- 
penses With the use of valves. (July 25, 1881), 


3247. Self-Acting Electric Clocks: F. T. Reid, 
Exeter,and J. V. Valentine, Teignmouth, Devon- 
shire. [6d. 4 Figs.}—This relates to a system of operating time 
indicators from a standard clock which breaks and makes electric 
contact say every minute, and, by means of local batteries con- 
nected with each timepiece, sets in action an electric current and 
actuates electro-magnets. The armatures of these magnets are 
arranged in combination with ratchets and wheels and work the 
hands of a clock dial. (July 25, 1881). 


3254. Cables or Conductors for Telegraphic 
Purposes, &c.: H H.Lake. London. (D. Brooks, Phila- 
delphia.) (6d. 5 Figs.)—Each wire is wound with fibrous material 
and over this with a wire, Several such wires are held together 
with a metal ribbon, and enclosed within a lead pipe into which 
insulating material is injected from a closed receiver, the impelling | 





force beiug the elasticity of the vapour of volatilised hydro-carbon. 
“ The wrappings being in contact with each other, and with the 
enclosing pipe form an electrical communication between all the 
metallic wrappings inside the pipe and the pipe itself, whereby 
the induced currents are carried off to the exterior pipe, and the 
inductive effect on the other wires lessened.” (July 26, 1831). 


3255. Waterproof Sleeping Bed for Sivouack- 
ing. &c.: B.Genn, Ely, Cambridgeshire. [6¢. 6 Figs.) 
—Is for a hooded waterproof bed which can be inflated with air 
when required for use. When not in use it can be rolled up asa 
portable knapsack. (July 26,1881). 


3261. Making the Glazing of Glazed Structures 
Impervious to Dust, Air. and Water: T. W. Helli- 
well, Brighouse, Yorkshire. (6d. 1 Fig.J—A bar of 
glass or zinc is inserted between the overlapping edges of the 
sheets of glass, and india-rubber or [gaskin inserted to exclude the 
dust, &c. (July 26, 1881). 


3264. Barrel-Making Machinery: H. J. Haddan, 
London. (W. Stewart, Guelph, Ontario, Canada). (6d. 8 Figs.)— 
The invention consists essentially of a collapsible cylinder upon 
which the staves are placed, working in conjunction with cut-off 





| broken in broken mercury covered with water, 


S8ws for cutting off the ends of the staves, and for forming the 
T€cess to receive the heads of the barrel. The cylinder is made 
With plates I carried by arms J, which are pivotted to sliding 




















sleeves_J!, Upon moving a forked lever K%, a sleeve or collar K! 
is drawn along the shaft A; and by means of links K causes the 
cylinder to be expanded or contracted as required. ((July 26, 
1881). 


3268. Breechloading Firearms: H. A. Dufrene, 
Paris. (J. Sugan-Jame, Lugas, France). (6d. 14 Figs.)—Refers 
to firearms on the‘‘Gras" system. The invention consistsin the 
arrangement of the breech mechanism, which comprises three 
parts, viz.,acylinder, a fixed extractor, anda closing piece which 
serves as a striker, and carries the cocking and safety bents. 
(July 26, 1881). 


3274. Lamp Casings or Holders for Containing 
and Protecting Electric Lights, &c.: D. Graham, 
Glasgow. [l0d. 15 Figs.)}—When applied to an incandescent 
lamp the upper part is hollow to receive the stem and contact 
pieces of the lamp, and is convected with the lantern by bayonet 
| or other joints, The lantern consists of upper and lower metallic 

portions, embracing a globe between them. For use in houses, &c., 
the lamp casing is made as a flat or curved or conical reflector. 

Electric lamps are also constructed, according to this invention, 

so that when hung upon a properly constructed support, suitably 
connected to the leading wires, they instantly light, cutting a 
resistance coil, that replaces them, out of circuit, 1n mines, 
where it is dangerous to have a spark, the contact is made and 
(July 26, 1881). 


3282. Caoutchouc Shoes: S. Pitt, Sutton, Surrey. 
(A, Hutchinson and Co., Paris), (4d. 2 Figs.j—Is of the same shape 
as a Chinaman’s shoe, but is formed with a thick sole of caoutchouc 
rendered light by a filling of felt, hair, or cork. (July 26, 1881). 


3294. Electrical Musical Instrument: W F. 
Schmoele and A. Mols, Antwerp. (8d. 11 Figs.)}—Com- 





| prises @ pneumatic and electro-magnetic arrangement, the one 
| giving the motive power for sounding reed notes, the other timing 


and regulating them. The passage of the electric current is 
determined by a sheet of card perforated according to the tune 
required, and which as it travels breaks or makes contact. The 
apparatus can be applied to a piano. (July 27, 1881). 


3299. Floating Cranes: W. Hunter, Bow, Mid- 
dlesex. [(d. 2 Figs.)—Relates to a floating swing jib crane 
applicable for raising boilers, &c., into and out of steamships. 
The crane and all its gearing is capable of turning on a turn-table 
mounted on a vessel of broad beam to insure a steady base. The 
vessel is propelled by twin screws driven by steam engines. This 
invention will shortly be described and illustrated in ENGINEERING. 
(July 28, 1881) 


3302. Furnaces for Stereotyping, &c.: C. Pieper, 
Berlin. (A. Faber, Magdeburg, Prussia). (6d. 5 Figs.j—In 
addition to the construction of the stereotyping furnace the 
inventor claims the making of matrices of starch, glue, glycerine, 
chalk and water, combined with sheets of paper or cardboard. 
(July 28, 1881). 


3309. Lasting the Uppers of Boots or Shoes, 
&c.: H.H.Lake. London. (4. W. Copeland, Malden, Mass., 
U.S.A.). (ls. 6d. 49 Figs.J—Comprises mechanism for forming 
tack-carrying strips for use in the operation of lasting. The tack- 
strip is made of paper, into which the tacks are driven, and by 
which, in connexion with another strip, they are supported and 
held in place, the heads of the tacks being between the two strips. 
The machine is described fully and illustrated by eleven sheets of 
drawings. (July 28, 1881). 


3313. Firearms: W.E. Gedge, London. (i. Kau/- 
mann, Brussels). [6d. 9 Figs.j—Relates to a locking device for 
fastening the barrel to the breech of a revolver, or a breechloading 
snap action gun. ((July 29, 1881). 


3318. Construction of Furnaces: W. H. Poole, 
Bolton, Lancashire. [6d. 11 Figs.)}—The invention is for 
an arrangement of rocking firebars and stationary bars which 
are placed alternately in the furnace, Each bar consists of a long 
rib or plate F having projections G on each side; C are the fixed 
bars and E the rocking bars. The bars are supported on dead 
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plates A A' and by acentral bearer A*, The rocking bars E have 
inclines in their ends, which rest upon knife edges formed on the 
bearers, and are jointed to a connecting bar M, The rocking 
motion is given by means of lever N. (July 30, 1881). 


3324 Aapigenes for Cleansing the Interior 
Surfaces of Taper or Conical Tubes in Steam 
Boilers: E. Lofts and H. J. Barker, Cherryhinton, 
Cambridgeshire. [6¢. 7 figs.)—Is chiefly applicable for 
cleaning “ Galloway” tubes, and consists of a hollow square metal 
bar, combined with a plate, and hinged scrapers. (July 30, 1881). 


3334. Construction of Wire Fencing, &c.: W. J. 
Smith, Inverness, N.B. [6¢. 12 Figs.)}—Has reference first 
to the means for holding the wires in position, and second to the 
construction of the standard. The latter has a screw base with a 
central hollow portion into which the lower end of the standard is 
driven. (August 2, 1881). 

3340. Machines for Felting Hats, &c.: H. A. 


Bonneville, Paris. (iW. A. Baglin and J. Gray, Brook'yn, 
New York, U.S.A.) [6d. 3 Figs.—The hat bodies are placed into 





iog and rolling action. The aggeneine is P 
drum revolving in a case, which communicates 
a tank beneathit. (August 2, 1881). 


3375. Apparatus for Making or Forming Traps 
for Water-Closets, Baths, &c.: C. Parker, Amber- 
ey, Middlesex. [6d. 2 Figs.|}—Consists in making in sections 
the mould used for casting lead traps. (August 4, 1881). 


3380. Apparatus for Detecting and Recording 
the P. e@ or Stoppage ofan Electric Current 
through a Conductor: W. P. Thompson, London. 
(J. A. Pel, Liége). [6d. 2 Figs.)\—The cbject of the invention is to 
provide apparatus that will make a mark upon a paper dial each 
time the line wire is traversed by a current. The dial (Fig. 1) 
carries a paper dise divided radially into twelve divisions repre- 
senting hours, and concentrically into fourteen rings representing 


d of a eq ing 
by openings with 








the days and nights of one week. The disc is continuously rotated 
by clockwork ander the pointer 1, which is steadily withdrawn from 
the central ring to the outer one by fourteen successive movements 
at twelve hour intervals. When a current passes over the line 
the electro-magnet K is excited and brings the pointer against the 
paper either steadily or intermittently, and so leaves a record of 
the time and duration of the current, (August 4, 1881). 


3383. Lavatories: J. Shanks, Barrhead, Ren- 
frew,N.B. (64. 7 Figs.}—Comprises various improvements in 
the details of lavatories which may be combined with apparatus 
described in former Patent 265 of 1879. The improved lavatory is 
specially applicable to ships’ cabins or other places in which space 
is an object. (August 4, 188]). 


3397.* Machinery for Manufacture of Knitted 
Fabrics for Scotch Bonnets: W. and T. Wild, 
Stewarton, Ayr,N.B. (4¢.j)—This has reference to improve- 
ments in knitting mechanism, but without drawings the arrange- 
ments cannot be clearly understood, (August 5, 1881). 


3409. Regulating the Dynamical Production 
of Electricity: G. Westinghouse, Jun. London. 
(6d. 6 Figs.)}—This invention, which will be fully illustrated in 
ENGINEKRING shortly, is to control the supply of actuating fluid to 
the motor driving an electric generator by means of the influence 
of the currentitself. A softcore, within a solenoid traversed by 
the current, is suspended from a spring and operates a valve 
attached to it bya rod. This valve controls the inlet and exhaust 
passages of a cylinder in which is a piston which is connected to the 
throttle valve of the engine. An excess of current causes the 
core to descend and admit fluid under pressure to the regulating 
cylinder, while a deficiency of current raises the core and allows 
the cylinder to exhaust. The fluid pressure may be obtained from 
a tiny rotary pump combined with the apparatus and driven from 
theengine. (August 6, 1881), 


3411* Alimentary Material for Beverages: G. 
W. Kincaid, Chelsea, Middlesex. (2¢.|—A combination 
of malt and syrup. (August 6, 1881), 


3412. Fluid for Galvanic Batteries: T. Coad, 
London. (24.j;—Greater electromotive force and constancy is 
obtained by surrounding the carbon electrode by a fluid prepared 
by adding to a hot saturated solution of nitric acid, biehromate of 
potash and nitrate of potash, one-fourth part by measure of sul- 
phuric acid, (August 6, 1881). 


3414.* Throttle Valves: R. D. Napier, Glasgow. 
(2d,]—Anti-friction rollers are applied to both ends of the valve 
spindle, so that the friction is reduced, and the valve rendered 
capable of responding quickly to the governor. (August 6, 1881). 


3415.* Utilisation of Gaseous Products of Com- 
bustion: P.M. Justice, London. (/. Usann, Diisseldorf, 
Germany), {2d.)—The gases of combustion are collected in an 
accumulator, and subsequently mixed with air and ignited, the 
power obtained from the explosion being used for operating a 
motor, (August 6, 1881). 


3417.* Stands or Frames for Wine and Spirit 
Bottles, &c.: J. Middleton, Birmingham. (2d.)— The 
bottles or decanters are placed in apertures in a plate, and secured 
by a rod or rods which can be locked. (August 6, 1881). 


3419.* Feeding Bottles: H.G. Wells, Liverpool. 
(2d.]—To prevent the tube from filling with air when the infant 
stops drawing, three self-acting valves are arranged in tubing. 
(August 8, 1881). 


3420.* Fastening for Wearing Apparel, &c.: 
W. Adams, Southampton. (2¢]—Two metal plates 
having small holes for convenience of sewing to the garments are 
formed oue with an orifice and the other with a button or tongue. 
(August 8, 1881). 

3429,* Cases for Stationery, &c.: E.G. Brewer, 
London. (/. &. Grumel, Paris). [(2d.)—ihe case is composed 
of cardboard, the back being formed with a hinged part. (August 
8, 1881). 

3433.* Apparatus for Supplying Lubricants to 
Friction Surfaces: A. Hugot, Paris. (2d.)—An auto- 
matic lubricator for steam cylinders is formed ofa small vessel 
having a ball valve, spindle, and tube; the valve is raised by the 
pressure of steam, and forces the lubricant through the tube into 
thecylinder. (August 8, 1881). 

3435.* Incandescent Electric Lamps: F. Wright, 
London. (2¢.)—The platinum conductors are filed in the form 
of an inverted wedge at the ends, being thickest at the extremities. 
A carbon collar is slipped over the wire, and the end of the bridge 
is inserted within the same cojlar. When the collar is pushed up 
the wedge-shaped part it locks or binds the bridge and conductor 
together. (August 8, 1881). 


3437.* Incandescent Electric Lamps: F. Wright, 
London. ([2d.)—The bridge is made from bass broom fibre, 
boiled in weak sulphuric acid, and carbonised in acrucible. it is 
placed in an atmosphere of hydro-carbon, and is successively 
dipped in oil and heated by a current until it attains the required 
conductivity. The finished bridge is placed in a globe that is ex- 
hausted through a fine hole, which is finally closed by a screw 
peint. (August 8, 1881). 
3440.* Fastenings for Bands, Belts, Braces, &c.: 
Halilada 24.J—A buckle kind of 





perforated elastic felting tubes, and subjected to a repeated squeez- 





H. ; . 
fastening is wan 6 adjustable by means of a folded piece of metal 
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and stud which engages with one of a series of holes. 
1881). 

3442. Manufacture of Liquid Rouge: C. D. Abel, 
London. (¥. A L. Lade, Bertin). (4d.)—Heated distilled 
water is mixed with a onal quantity of eosin to which is added 
first glycerine and then alcohol or other antiseptic liquid. 
¢ August 9, 1881). 

3443. Absorbing and Utilising the Sulphurous 
Acid Contained in Gases from Furnaces and Cal- 
cining Kilns: Cc. D.Abel, London. (//. Pre Stass furt, 
Germany). (4d,}—Relates (1) to the use of hydrate of magnesia 
snd carbonate of magnesia for the purpose; 2) in combination 
= the above process the regeneration of the magnesia by heating 

ao redness the sulphite of magnesia; (3) to the use of hy drate of 
ummonia with hydrate or carbonate of magnesia for absorbing 
the fames; (4) to the regeneration of the above materials by a r a 
heat. (August 9, 1881). 

3449.* Glossing Machines A J. Boult, London. 
’. @. Haubold, Chemnitz, Switzeriand) (2d. The fabric is laid on 
endless felt band and passed, tog* ther with the b and, through 
(August 9, 18381). 


an 
hot calender rolls. 
3450." Governor for Gas Motor Engines: Fr. c 
Crossley, Manchester. (1. P. lott  Leed ) 
supply valve is raised by a rod, worked from ac m, ‘coming in 
tact with a piece in connexion with the air valve. When the 
veed is great the » valve is raised so high that the rod misses the 
iece, and consequently the gas valve is not raised until the spee t 
again becomes normal, (August 9, 1831 
3455.* poctete Lighting: . z. Hubble, Lon- 
dion. (A, F. W. Partz, Philadelphia, U_S.: 2d.j—The lamp is 
placed bE i ant a the light conducte i up a tube and thrown 
on toa reflector by which it is dispersed 1¢ reflector consists 
of a conical ring and an inverted cone, 


(August 9, 1831). 


3456,* Electrical Apparatus for — iy Se: : 
W. R. Lake. London. (4. L. Arey. Cleveland, Ohio, U.S 
{2d4.]—The primary object of the invention is to produce a powe 
tul magnetic fleld without many coils of wire and great veeineae e 
A steady arc lamp is produced by means of the ar ires of an 
electro-magnet “so arranged in relation to the regulating mecha 
nism that the ratio between the rate of motion of the positive 
carbons and the rate of motion of the armatures before the p 
of an electro-magnet shall equal the ratio between the given 
changes in the length of the voltaic arc and the corresponding 
«hange in the position of the said armat — thus ¢ “ausing the 
< art on points to approach each other at the yper rate, while the 
mechanism clamps the carbon rod and a le 4. of carbon is con- 
sumed equal to the distance which the carbon point was moved by 
the mechanism which separated the points.” The generator con- 
sists of a pair of lices, with opposing poles of tk me polarity 
A piece of soft iron encases each hel x and « *ts them in two 
.ces above and below the shaft, which carries a revolving coil of 
This produces four pole *s from two coile. Upon the shaft 
4 Stationary armature divided into four px The wire is 
arried cna bo lo »w cylinder of non-magnetic mat eri al, connected 
ving upon the fixed one, r draw- 
nzs the description is scarcely intelligible. ( AI 1 


3458.* Syphon Trap: D. Emptage, Margate. 
f 24 }—The trap has the exit end bent away horizontally instead of 
being carried straight downwards. (August 10, 1831) 

3459." Sreppering motties, &c.: C.D. abet, Len- 
don. (8. Lew, 24.)—A plug is screwed into the bottle 

nd fits agair —y a ‘che ale jer. (August 10, 1831 


neck, ang oO 

3466* Breechloading Guns: F. M. Robertson 
Croydon, and J. Joyce, Edmonton. [id }—Relates to 
he construction of the locking, extracting, and breech mechani 
and of a snap action for se end of the gun to the 
barrel. (August 10, 1831). 


3467. Manufacturing Weathes-Ereet Patnt or 

Varnish : Wolff, Dresden. (£. 2 Dresden 

Sar The effect is produced by addi .t.. ined silicates 
(August 10, 1881), 


3470.* Ploughs: R. W. U’ren, Plymouth. ([27.)— 
A cutting wheel precedes the share and divides the ground, 
Several wheels and shares can combined in one plough. 

August 10, 1881). 


3471* Spring Mattresses, Spring Bed Bottoms, 
&c.: E. Lloyd, Bracebridge, and H. J. Rust, Shef- 
field. (2d.)—Uonsists of endless elastic steel bands fitted in a 
frame. (August 11, 1881). 


3479.* Safety Appliances for Railway Rolling 
R. Pickwell, Hull. (24)—Mechansm actuated 
air is placed under each carriage, and can be 
altaneously open and close all the doors and put out 
boards. (August 11, 1881). 


Lamps: W. Spence, tendon 1 
Rannschwerg, Germany) d.j—The joints are 
by india-rubber rings. (August 11 1881). 

3484* Bottles and Jars and Stoppers on 2 same: 
Cc. M. Taylor, Snaresbrook, Essex. (2 t 
neck is a screw and a threaded capsule is placed over i it, wy zu 
11, 1881). 


3489.* Axle Caps of Vehicles : : 
Manchester. {: 2d.) —There isa hole in the 
fur the insertion of « (August 12, 1831). 

3492.* Manufacture of Reflectors: Ww. xaylor, 
Birmingham. 2d.}—The surface is ni ickel depositec i 
metal. The result is a reflective black fac (August 


3494* Supverss or Pastenings for Curtains or 

Stings: J.D. Richards and J. Fairhurst, Sheffield. 

2d.) —Consists ¢ of fo ur breckets in combination with two rods and 
ears to apply to muslin blinds August 12, 1881). 
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3482.* 


and C. Bohn 


ws. Crowther, 


P sed by a lid 


3498 * Extracting Phosphate of Lime from Grey 


Chalk or Phosphate of Chalk: 
London. ((. Meurice, Marcuiélle, Belgium), 
acid is driven off by heat and the re sult ground. 

parated from the carbonate according to thei 
(August 12, 1881) 


3499.* Loading ene pusondins ay ome 
J Haddan London. (/. St 
ad of a chain a jib crane bade y 
at the jib head. The rack carr gust 12,1881). 
3500.* ge 2 J. Haddan, London. (P, Pa 
4 vd G. ¢ iron plates are cramped toa iron 
sleeper, Ans 


3501* Bending and Sw gmy' Machines: H. J. 
maceen, London. Quentin, F ‘ [2d 


nm 


HM 


[24.J—" 


Haddan, 


@ Cathowie 


H 
Cornier. (2 ] 
has al on ra 


t the iit ies a scoop. (At 


relat 
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3504 Polyehromatic Printing. &c.: J. R. Meihe 
Loudon. (/. C. Hoesch, Niirnberg, Bavaria). [44 j hat portion 


of a picture that is to apy tr inone colour is 1 ia grey, the 


(August 9, 


tone of the grey corresponding to the depth of the colour in the 
various parts, and from a photograph of this a raised gelatine. 
plate is prepared for the printing of that colour. Each primary 
colour is so printed and most of the secondary colours can be pro- 
duced by superposing the primary ones. (August 12, 1831). 


3505* Table Forks: A. Greenaway, London. 
[2¢.}—The prongs are grooved for lightness. (August 12, 1881), 


3506* Apparatus or Bag Skip for Depositing 
Concrete in Deep Water, &c.: R. Aytoun, Aber- 
deen. (2d.)—The concrete is put into sacks, and is lowered by a 
clip whic h grasps the mouth. As soon as the load reaches the 
bottom the : strain is off the clip. which then springs off, and the 
sack is inverted and raised by a chain attached to its other end. 
(August 12,1881). 

3510. Horizontal Presses: C. Humfrey, Chester. 
(24.]—Consists in suspending plates, mats, load, &c., from above 
when treating paraffin scale and like substances, inste sd of resting 
them on the horizontal tie rod of the press. (August 12, 1881) 


3511. Treating Paraffin Scale, &c.: L. Hislop, 
Chester. ([2d.)—Uonsists in pressing such substances under 
water kept at a temperature within a few degrees of the melting 
point of the material operated upon. The water is constantly 
agitated to promote the separation, (August 12, 1851 


3560. Utilising Residues of Manufacture of 
Sulphuric Acid: W. Weldon, Burstow, Surrey. 
(4d. }—Copper extractors’ residual liqaors are treated with chloride 
of calciam, and sulphate of calcium is produced. Lime or oxide 
of iron is added to the liquor from the above proces:, and yellow 
liquors are treated by the resulting mixture of oxide of iron with 
solution containing chloride of iron. The product is available for 
the manufacture of sulphurous acid, (August 16, 1831). 


4544. Manufacture, Treatment, and Applica 
tion of Hyponitric Anhydride, &c.: Turpin, 
Paris. [6¢4. 23 Figs.) ‘lates (1) to manufacturing hyponitric 
anhydride (N 0*). To mixing it with sulphuret of carbon to 
produce substances capable of giving light and heat and of explod- 
ing. (3) To apparatus for utilising the above compound. (4) To 
the application of hyponitric anhydride to the manufacture of 
various chemical products, (5) To its application for the produc- 
tion of cold. (October 18, 1881). 


4556. Self-Lubricating Journal or Axle Bear- 
ings or Boxes, and Lubricating Devices: P. M. 
Justice, London. (ZL. Bustet, Brootlyn). (6d. 3 Figs.)—The 
bearing is made from a substance resulting from the ossitication 
of plumbago and phosphate of lime. The materia's are made into 
@ paste with caustic silicate of potash, moulded to the desired 
shape, and hardened by heat. (October 18, 1881). 


4563. Holders or Receptacies: H. J. Haddan, 
London. (iW. H. Miles, e York, U.S.A) [6d. 11 Figs.j)— 
These holders when combine 4 with bristles form brushes. (C de - 
tober 19, 1881). 

4671. Manufacture ¥ Improved Rings Sor. Spin- 
ning Frames -R ake, London. | Anthony, 
Tau mow Roos. Dew ey, Mass,, U.S.A.) Ay } Figs} 
The rings are made from p’astic materials, m yulded to form, 
trimmed up in a lathe aud baked. (October 25, 1881). 


4726. Metal-Dressing Machine having an Oscil 
lating gy A ee R. H. Brandon, Paris. (//. 
Pieper, Litge, Belgium). (4d. 5 Figs.)—A segment of a rotary 
cutter has an cscillating m ytion about itre. (Oct ber 28, 1331) 


4733. Carriages tor Bobbin-Net or Twist Lace 
Machines: J. R. Hancock and W. Smith, Notting- 
6d. 7 Figs.j—tThe carriage blanks are punched out of 

ler mé etal than heretofore, and a cover is formed fur the 

n atthe back ani front by two or more depressions at each 

f the carriag ge. the metal at the back of each depression 
seeeay ndingly raised, and thus forming a thicker rest or 

* the bobbin than heretofore, and also providing more | 

gate room for the passage of the threads, Cet ber 29, 


6. Apparatus for Readily and Instantly 


nfow 


its cer 


1881 





494 
Slipping, Releasing, Detaching. or Uncoupling: 
Cc. &.C. Morris and fF. H. sennet, London. ((/. 11 Fiys.) 
- is for improvements in detail on the apparatus described in 
Specifications 1339 of 1879, and 1265 of 1331. (Nuve.mber 11, 1881). 


5137. Air Compressing and Pumping Apparatus: 

A. M. Clark, London. (C. W. Cooper, Brootyn, U.S.A 

10 figs.j—Is for improvements on former Patent 4336 of 

The present invention consists in the arrangements for dis- 
pensing with reversing valves, and utilising the expansive force of 
the air while it is in the act of exhausting from the pump chambers 
to the lower pressure pipes or conduits. The various d ls of 
construction and the method of pumping form the subject 
twenty “claims” for novelty. (November 24, 1881) 

5166. Sewing Machines: H. J. Haddan, London. 
(D, Porter and T, H. White, Cleveland, U.S.A.) (4d. 2 Figs.]—Con 
sists in a mechanical movement which converts the rotary motion 
of the main h tal dri g shaft into a vibr 1% motion for 
operating the shuttle and by the interposition of other mecha- 
nism at the same time communicates rotary motion to the feed 

1aft. (November 26, 1831) 


5265. Manufacture of Screws: W. R. Lake, 
London. (American Screw Company, Providence, RI, U.S.A.) 
{4¢.]—A depression is forme 16 head, and ribs 


his depressior srve for the engagement of the driver 


bar. 
ar, 


ig th I 
ember 1, 1831) 

5602. Manufacture of Files: A. M. Clark, Lon- 
don . (M4. A. Howell, Chicago, U.S.A.) [id.J—The file blanks are 
vast from ordinary white or refined iron in sand moulds, and are 
then softened by the ordinary process for malleable cast iron. 
After grinding they are cut and are afterwards carburised ina 
cementing furnace like blister steel. (December 21, 1881) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
ports of trials of patent law cases in the United States, may 
» consulted, gratis, at the offices of ENGINEERING, 35 and 36, 


FOREIGN AND COLONIAL NOTES. 
Meteorology and Bulloons.—M. Mouchez, director of 





the Observatoire of Paris, is making arrangements for 
taking meteorological observations at an elevation of 2550 
yards by means of a captive balloon. The balloon will be 
charged with ordinary coal-gas. These observations are 
intended to facilitate the calculation of atmospheric re- | 
fractions. 

The Yan Yean Water Works.—A return presented to the | 
Legislative Assembly of Victoria, shows that the total cost 
of management and repairs of the Yan Yean reservoir, 
from 1854 to date, was 252,510I., the gross revenue in the | 


Sime period having been 1,634,719!. 


| jamin Parkes, Ex. 


| Westminster ; Harry Lind<ay Tilly, Assist. Engr 


South Australia has stated in his place in the Colonial 


Parliament that he has been informed that the necessar 

surveys to enable a railway from Gladstone to Appilay “4 
rowie to be carried are not ready, andas the end of the 
session was fast approaching, he intended to draft a bill 
for the construction of the line, and promised that it should 
be the first thing introduced next session, as the Govern- 

ment considered the railway necessary to give facilities to 
the settlers for getting their produce to the seaboard. 


Portland.—The people of Portland, U S., who now enjoy 
the winter Atlantic terminus of the Grand Trunk, are 
anxious to secure the corre sponding terminus of the Canadian 
Pacific. Recently some of the prominent citizens of the 
town met there a deputation of gentlemen representing the 
interests of the Canadian Pacific and its: Canadian allied 
lines. It was represented to the Portland people that the 
Canadian Pacific combination contemplated traffic arrange. 
ments with the South Eastern, the Quebec and North Shore, 
the Atlantic and North-Western, the Ontario and Quebec, 
the St. Lawrence and Ottawa, the Credit Valley, 
Western, the Northern and North-Western, and the 
Toronto, Grey, and Bruce roads. In the course of the inter- 
view it was brought out that acquiring and reconstructing 
the Ogdensburg Railway in the interest of Po -tland, would 
be an important advantage. The South-Kastern connect; 
Montreal with the Ogdensburg line, which runs into Port- 
land. 


se ——) 
South Australian Railways.—The Chi-f Secretary 


the Great 


Canadian Pacific Railway.—The route now proposed 
for the Canadian Pacific Railway starts from Kamloops, 
whence it branches off easterly through the mountains to 
the south of Thompson Mountain by Eagle Pass, through 
the Selkirk region, and out at Bow River. By adopting 
the Kicking Horse Pass in pre ference to the Yellowhe ad 
Pass, the distance on the Prairie section between Winni peg 
and Port Moody is shortened by 130 miles, though it may 
present greater engineering difficulties. The maximum 
grade encountered is about 80 ft. to the mile, and the 
highest summit is 5500 ft. above the level of the sea, th 
bigbest summit in the Yellowstone Pass being 3720 ft 
above the level of the sea. On the western of 
the Selkirk Range two short tunnels are required, and t! 
only serious bridging will be the two branches of the 
Columbia River. The distance from Port Moody to Bow 
River is about 550 miles, being in contrast with the moun- 
tain region traversed by the Union Pacific of 1400 miles 
The valleys are full of beautiful timber, the Donglas fir 
predominating, which will be useful i . building the road and 
valuable as mz urketable lumber. By this pass the Canadian 
Pacific will be shorter by Some ¢ 300 miles sadly ocean to 
ocean than the Union Pacific or the Northern Pacific. 


side 


ENGINEERING Soctety, KinG’s CoLLecEr, LonpoNn 
At an ordinary meeting of this Society Id on Ma 

Mr. T. M. Ryme: Jon:s in the chair, Mr. Horne read a 
paper on ** Kecent Lunnelling.’’ The paper opened wt 
remarks on ‘‘setting out’’ tunnels by 2 
otherwise, with a special method of prolonging the | 
sight. Excavating was then dealt with, illustrated fr 
the Spitzbergen and the South Mimms tunnels. Af 
this Mr. Horne described methods of lining tunnels » 
brick arches or otherwise. The three great tunnels of t! 
present day were next described and compared, namely, 
the Mont Cenis, the St. Gothard, and the Arbe rg. Mr. 
Horne showed that great advance had been made t 
science of tunnel boring of late years, instancing th res 
tunnels just mentioned, both in speed of boring ond d 
nution of cost. The rate of boring the last tunnel men- 
tioned was nearly double that of the Mont Cenis, while t 
cost is less than half. The Severn Tunnel was next de 
scribed, with a special method of finding the centre line 
The lecture concluded with remarks on the proposed Clan 
nel Tunnel, and a description of boring machinery. 
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Tue INSTITUTION oF CIVIL ENGInBgERS.—Atthe m 
ing on Tuesday, the 7th of March, Mr. Brunlees, Vice 
President, in the chair, it was announced that the Council 
had recently transferred Robert Edwards, Edmund Legh 
Harris, Cathcart William Methven, Arthur Edmund Shaw, 
John Strain, and Herbert Arnand Taylor, to the class of 
members; and had admitted Hugh Meller Bradford, Jun., 
Charles Bright, Kenneth Hugh Bachanan, Frederick Wu- 
liam Hudson, Clement Latham, Robert Lyell, John George 
Morley, Edwin Lancelot Orde, Edward Stallibrass, William 
Sterling, Jun., Thomas Edward Topham, Arthur Henry 
Vesey, Arthur Lewis Webb, and William Seymour Wells, 
as students. At the monthly ballot, John James Robert- 
son Croes, New York City ; John Henry Davis, Cannon 
street; Arthur Dadley Dobson, Christzhurch, N. 
Mortimer Evans, Glasgow, and Walter Hawkins Nightin- 
gale, Ex. Engr. P.W.D., India, were elected members 
and Huber Bewlay, Birming! 1am ; Charles Howard Cotton 
Bickerton, Assist. Eogr., P.W.D., India; Arthur C ayton, 
Local Board, Southend-on-Sea Ww illiam Chadwick, As 
Engr., P.W.D., India; Frederick George Brook Fox 
P.W.D, India; William James, Calcutta; Alexander 
Ww illiam Jardine, P.W.D., Queensland ; Frederick Kembl », 
Jamaica; George Buchanan Lambert, Assist. Fn 
P.W.D., India; Frederick Montague Townshend Lange, 
Stad. Inst. C.E., Amiens; Allan Arthur Grenville Malet, 
Stud. Inst. C.E., Assist. Engr., P.W.D., Madras; Ben- 
Engr. P.W.D., India : Samuel Sydn¢ y 
Platt, Borough Surveyor, Rochdale; Charles Renwick, 
Government Workshops, Kingston, Jamaica; Donald 
Albert Scott, Shrewsbury ; Arthur Keen Smith, Ham: 
smith; Kent Hume Stephen, Stud. Inst. C.E., in ist. 
Engr., P.W D., India; Tbomas Summers, Stud. Inst. C.E., 
Assist. Engr., P.W.D , Bombay ; Benjami n ‘ally The ‘ 
L. and 


India ; and John Edwar1 Waller, Stud. Ins}. C.E., 


N. W. Railway, Kagby, associate members. 
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THE CENTRAL AND SOUTH AMERICAN 
TELEGRAPH COMPANY. 

At times there has been in the past history of 
submarine telegraphic enterprise a lull so decided 
that the despondent engineers and contractors have, 
after racking their brains to find some locality for 
new work, come to the hasty conclusion that the 
telegraphic system in this small planet was at last 
complete. Then suddenly a line has to be dupli- 
cated, or what may be termed a war cable laid, and 
then new lines have followed. The activity just now 
displayed by promoters and contractors is certainly 
astonishing. Who would have thought afew years 
ago that one firm alone would get a single order for 
3200 miles of cable straight from a single and inde- 
pendent American telegraph company. Yet such 
is the case. The India-Rubber, Gutta-Percha, 
and Telegraph Works Company have such an 
order, and have completed a great portion of the 
work for an American company styled the Central 
and South American Telegraph Company. 

In August, 1880, Mr. James A. Scrymser, pre- 
sident of the Mexican Telegraph Company of New 


at the mouth of the Goatzacoalcos River, on the 
Atlantic side of the Isthmus of Tehuantepec. This 
village is near the point of departure of Captain Eads’ 
proposed sbip-railway across the Isthmus, towards 
which attention has been several times drawn in our 
columns. 
Fifty miles of this section, the surplus cable, after 
the completion of the Mexican company’s lines to 
| Vera Cruz, were laid in March, 188], and the 
balance required to complete it, about 94 miles, 
left England, in the s.s, International, on the 9th 
| November last. ‘This section was successfully 
completed on the 2nd inst., and the cable is reported 
|to be of a very superior quality. ‘The company’s 
system then continues from Goatzacoalcos by an over- 
head land line to Salina Cruz, near the town of 
Tehuantepec, on the Pacific side of the Isthmus 
of that name. The length of this land line is esti- 
|mated at 220 statute miles. The telegraph wire 
'is No. 8 B.W.G., and is supported by a large 
| double cup insulator, similar to the Prussian pat- 
|tern, The pin is curved so as to screw into the 
| wooden poles, which can be found in abundance on 
| the Isthmus, Besides the usual No. 16 and No. 18 
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York, contracted with the India-Rubber, Gutta- 
Percha, and Telegraph Works for the manufacture 
and laying of submarine telegraph cables to connect 
Brazos, Santiago (Texas), with Vera Cruz (Mexico) ; 
having an intermediate station at Tampico, Tamau- 
lipas (United States of Mexico), and with Messrs. 
Siemens Brothers for the supplyjof the material neces- 
sary for a double overhead wire between Vera 
Cruz and Mexico city, the capital of the federal 
republic ; the length of this land line being 240 
statute miles. 

The telegraph poles employed were the Siemens 
malleable iron taper poles with cast-iron sockets, 
and the insulators had malleable cast-iron hoods. 


As to the submarine cables, the section from | coast. The estimated distance from Salina Cruz to San 
Brazos Santiago to Tampicd is 240 nautical miles | José de Guatamala, the next landing-place, is some 
in length and the section from Tampico to Vera | 320 nautical miles. The cable is to be landed about 


Cruz 220 nautical miles. 

The establishment of these cables and land line | 
places the city of Mexico in direct communication | 
with Brazos Santiago, and hence by a short land | 
line, belonging to the Mexican Telegraph Company, | 
with Brownsville, Texas. The communication | 
between Brownsville and the large cities of the | 
United States is carried on by the Western| 
Union telegraph system. Thus an excellent ser- | 
vice is insured between Mexico and the rest of the | 
world, ‘The results financially have encouraged | 
Mr. Serymser to continue his lines to the southward, | 
to open up the communication between the United | 
States and the Hispano-American republics. 

In August, 1881, tenders were invited for the | 
mavufacture and laying of submarine cables for the 
Central and South American Telegraph Company, 
and as referred to in our summary for 1881, the India- 
Rubber, Gutta-Percha, and Telegraph Works Com- 
pany secured the contract, 

The points to be connected are Vera Cruz by 
submariue cable with Goatzacoalcos, a small village 


binding wire, a supply of No.9 B.W.G. has been 
ordered, as lashing wire. In this particular, the 
system"adopted by the Western Union Company in 
the Western States of America, has been followed. 
[t has been found by that company, that in the 
prairies, the Indians had no difficulty in cutting the 
No. 16 wire, which was formerly used for tying 
the telegraph wire to the insulators; but the em- 
ployment of No.9 wire has totally removed this 
danger. From the size of the insulator this line 
should give a most satisfactory insulation. 

The land line terminates on the Pacific side at 
| Salina Cruz, near Tehuantepec town, which is the 
|northern terminus of the cable system along that 


two miles from the town. 

The next section is from San José to Salinas Bay 
in Costa Riea. some 391) nantical miles, and is th re 
to be worked in connexion with the Government lines. 
From Salinas Bay the cabie is to be contiuued to 
Punta Mala in Panama Bay,some 550 nautical miles. 
and Punta Malais to be connected with Pauama 
town proper by a cable 90 nautical miles in length. 
The system then continues from Punta Mala to 
Buenaventura, a distance of some 32° nautical miles, 
and there communication exists with Santa Fé de 
Bogota, the capital of the United States of Columbia. 
Buenaventura will be connected with Santa Elena 
(Ecuador) by a cable about 500 nautical miles long. 
Santa Elena lies at the mouth of the Guayaquil 
River, and the Central South American Telegraph 
Company intend erecting a land line, 110 statute 
miles in length, to connect the town of Guayaquil 
with the cable station at Santa Elena. From Santa 
Elena the cable will be continued to Payta in Peru; 
the estimated length being about 230 nautical miles, 


northern provinces of Peru, At the present time 
there exists a land line which connects Payta with 
Lima, the capital of Peru, but as it is ditticult to 
maintain it, the telegraphic communication between 
the two towns is fitful, The company therefore 
intend to lay a cable from Payta to Chorillos, near 
Lima, This cable will be some 580 nautical miles 
in length. Chorillos will be connected with Lima 
by an overhead line of about seven statute miles in 
length. Chorillos is the northern terminus of the 
West Coast of America Telegraph Company’s cables, 
which continue to Valparaiso, a distance of 1699 
nautical miles by cable, touching at Mollendo, 
Arica, Iquigue, Autofagasta, Caldera, and La 
Serena, A land line belonging to the Transandine 
Company, a Chilian ente:prise, connects Valparaiso 
with Mendoza, in La Plata state. 

The Buenos Ayrean lines then make the neces- 
sary communication with Buenos Ayres vid Villa 
Mercedes, Rio Quarto, and El Rosario, which is 
telegraphically in communication with Europe. 

It will thus be seen that the 3100 nautical miles 
of the Central and South American Telegraph Com- 
pany fill up a gap before existing in a circle of com- 
munication: London, New York, New Orleans, 
Vera Cruz, Lima, Valparaiso, Buenos Ayres, Rio 
Janeiro, Lisbon, and London. 

The lengths contracted for are: 43 nautical 
miles of shore end type, 282 nautical miles of inter- 
mediate type, and 2770 nautical miles of deep-sea 
type. The deep-sea type consists of a core, composed 
of a strand of seven copper wires, weighing 107 lb. 
per nautical mile as conductor, and a dielectric of 
140 lb. of gutta-percha per nautical mile, laid on in 
two coats. This core is covered with a suflicient 
serving of jute yarn, steeped in cutch or other pre- 
servative mixture, and the whole sheathed with 
15 No. 13 B.W.G. galvanised homogeneous iron 
wires, each to have a breaking strain of not less 
than 800 1b. The cable thus sheathed receives two 
layers of compounded tape, laid on. helically and in 
opposite directions, with three coatings of a bitu- 
minous compound ; the first coating being applied 
cold on theiron wires. The intermediate type con- 
sists of the same core, served with a sufficient quan- 
tity of jute yarn and sheathed with 12 No. 6 B.W.G. 
galvanised best best cable iron wires; the whole 
covered with tapes and compound in the same 
manner as the deep-sea type. The shore end cable 
consists of the intermediate type without the outside 
taping, covered with tarred jute yarn and a second 
sheathing of 14 No. 1 B.W.G. best best cable 
galvanised iron wires; the whole covered with 
two layers of jute yarn and compounded as in the 
other types. ‘The resistance of the conductor is not 
to exceed 12.15 ohms, at a temperature of 75 deg. 
Fahr. The resistance of the dielectric after 24 hours’ 
immersion in water, kept constantly at a tempera- 
ture of 75 deg. Fahr., to be not less than 250 
megohms per nautical mile after one minute electri- 
fication. ‘The electrostatic capacity does not exceed 
.3 of a microfarad per nautical mile. 

The galvanising of the sheathing wires should be 
able to withstand, without baring the iron even 
partially, four successive immersions of one minute 
each in a solution composed of sulphate of copper 
in five times its weight of water. It will be noticed 
that the gutta-percha is laid on in two coats. This 
is a decided improvement in lessening the quantity 
of compound, containing Stockholm tar, which is 
necessary to make the coats adhere together. The 
danger arising from a too free use of tar of any 
description was clearly pointed out by Mr. Wil- 
loughby Smith, at a meeting of the Society of Tele- 
graph Engineers. 

We understand that the manufacture of this cable 
is nearly completed, and already the s.s, Interna- 
tional and s.s, Dacia have left with their cargoes of 
cable. The s.s. Silvertown was at the moorin 

off the India-Rubber Company’s works on the 16th 
inst., when loading the remainder of the cable was 
commenced, As already stated, the International 
has completed the Vera Cruz-Goatzacoalcos section, 
on the Atlantic side, and is now home. Mr. 
Theophilus Smith was in charge of the operations aud 
was assisted by Captain Wardroper and Mr, Joseph 
Rippon. Mr. Smith and Mr, Rippon cross the 
Isthmus of Tehuantepec and join the expedition on 
the Pacific side, inspecting as far as possible the 
different landing-places. The s.s, Dacia left on the 
15th of November for Callao, where she arrived in 
January. Mr. W. Falconer King, F.R.S.E., is the 
engineer in charge, and is assisted by Mr. March 
Webb, Captain Hayward, Mr. J. K. Gray, Mr. J. 





Payta is the port of Piura, the capital of the 


Rymer Jones, Mr. Herbert Laws Webb, and others, 
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On arriving at Callao he will be joined by Mr. 
Theophi.us Smith and Mr. J. Rippon, who will 
place themselves under him. 

When the Dacia arrived at Callao she found the 
8.8. Retriever, Mr. E. W. Parsons engineer in charge, 
who is assisted by Captain Morton. Mr. Parsons 
had surveyed the part of the route over which the 
cables in the Dacia are to be laid. This survey con- 
sists chiefly in a series of soundings, taken at an 
average distance apart of four miles, but at more 
frequent intervals where it was considered neces- 
sary by the formation of the bottom. ‘The speci- 
mens of bottom recovered will be thoroughly tested 
by the chemist of the expedition, Mr. George Darling, 
and his results may considerably influence the extent 
of this survey. ‘The objects are to select an even 
bottom on which to lay the cable, but to avoid 
patches of ground, resembling outcrops in mining, 
which may be of a nature to seriously deteriorate 
the outside sheathing of the submarine cables. It 
is needless to state that current and other usual 
observations will be made. 

The Retriever is completely fitted with all the 
necessary sounding machines, nautical and chemical 
apparatus ; the steam sounding machine she has on 
board, enables soundings to be taken at the rate of 
100 fathoms per minute, that is to say, a sounding 
in 2000 fathoms could be taken in about 35 minutes, 
counting the time occupied from the moment the 
sinker is let go until the specimen cup is again at 
the surface of the water. During the laying of the 
Dacia’s cables the s.s. Retriever acted as tender, and 
these cables being now completed, she will continue 
her survey towards Tehuantepec, and will then return 
to meet the s.s. Silvertown at Panama. The Silver- 
town with £290 miles of cable, left the India-Rubber 
Company's works on the 7th of February and left 
Sheerness on Monday the 27th, Mr. Matthew 
Gray, Jun., in charge. She will steam straight to 
Lorta, the coaling station, 270 miles south of Val- 
paraiso. Mr. M. Hamilton Gray, A.R.S.M., is the 
engineer in charge, and will be assisted by Captain 
Costello, Mr. James Stoddart, and Messrs. H. M. 
Walter, W. S. Seaton, and others. 

It may be interesting to note that the India-Rubber 
Company made in one week 180 nautical miles of 
the cable, while they were manufacturing 40 miles at 
the same time for another company. ‘The shipment 
of cable on board thes.s. Dacia was remarkable in 
speed ; the ship being loaded at the average rate of 
168 nautical miles per day. The types of cable as 
manufactured have a weight, wet in air, for deep-sea 
type of 1.6 tons per nautical mile, for intermediate 
of 4.3 tons, and for shore end type of 14.6 tons; 
the specific gravities are respectively 3.036, 3.83, 
and 4.36. The breaking strain of the deep-sea section 
is about 54 tons. The total weight, wet in air, to be 
shipped amounts to 6500 tons, and the ships employed 
are, as stated, the s.s. Silvertown of a gross tonnage 
of 4935 tons, the s.s. Dacia 1856 tons, s.s. Inter- 
national }350 tons, and the s.s. Retriever 624 tons. 

The total number of men employed in the laying 
of these cables amounts to 350, and the staff of 
engineers, electricians, and navigators numbers 54. 
The general management of the whole expedition is 
in the hands of Mr. Robert Kaye Gray, who is the 
engineer-iu-chief of the India-Rubber Company, 
aud who is assisted by Mr. A. S. Page and Mr. K. 
P. J. Stakman Bosse. Mr. Gray laid the cables 
belonging to the Mexican Cable Company and the 
West Coast of America Telegraph Company above 
referred to, and he is therefore well acquainted with 
the localities in which these cables are to be laid, 

Mr. J. B. Stearns, well known in telegraph circles 
as the inventor of a duplex system of telegraphy, 
assisted by Mr. W. F. Stearns, looks after the 
interests of the Central and South American Tele- 
graph Company during the manufacture, transport, 
aud Jaying of these cables. He has also been 
appointed general manager pro tem. until the work- 
ing arrangements are organised. We can hardly 
conclude this notice without mentioning that Mr. 
J. R. France, formerly engineer to the Submarine 
Company, and until lately the general manager of 
the Western Brazilian Telegraph Company, has 
accepted the management of the new lines, and we 
understand that the working staff will be largely 
recruited by Mr. Stearns from the principal tele- 
graph companies of this country. ‘his is one of 
the largest undertakings of the kind in which 
American capital has been solely employed; it 
reflects great credit on the energy and enterprise 
displayed, and we hope that it will meet with the 
reward it deserves, 

The intention in working the lines is to use 





Thomson's mirror instrument, and a modification of 
the syphon recorder, but when workivg on short 
sections, the polarised relay and Morse printers will 
be used with adouble current transmission. As the 
sections lie nearly north and south, and the influence 
of earth currents will be at a minimum, it is not 
intended to use condensers, as is done on the Trans- 
atlantic lines, but the lines will be duplexed should 
the traffic require it. The longest working circuit 
will be some 1300 miles in length, but when the 
type of core is considered, the possible speed of 
transmission will just be sufliciently great for the 
manipulating powers of an operator. ‘Lhis of course 
means when employing the mirror or recorder. 

The service between Valparaiso and Lima is 
excellent, and there is not the slightest doubt that 
the traffic from Valparaiso will be diverted over the 
new lines, as the storms and consequent interrup- 
tions on the Transandine line at the summit of the 
Andes, materially interfere with a rapid and regular 
service. 

We understand that all the instruments and 
batteries for this company’s service, with the excep- 
tion of the syphon recorder, are manufactured at the 
works of the Silvertown Company, who also supply 
the land line material. The traflic arrangements 
will be more or less those organised six years ago 
for the West Coast of America ‘Telegraph Com- 
pany by Mr. Robert Kaye Gray, and which have 
given great satisfaction during that time to the 
public and the company itself. 


PRIVATE BILLS FOR SESSION 1882.* 

WHENEVER public needs or scandals reach their 
culminating point there is always one member of 
the Salvation Army at hand with the specific balm 
required, or a prospectus copy of it, viz., the public 
company promoter, but we are not at all clear as to 
whether he or the soft soil he works upon in the 
person of the British investor has the less claim to 
sympathy in case of failure. 

The ‘‘ London Riverside Fishmarket” Bill is to 
incorporate a company to establish a market for the 
landing, sale, and disposal of fish, situate near that 
portion of High-street, Shadwell, which is intersected 
by Bellwater-hill or lane, and the site is bounded on 
the south-east by the River Thames ; the works are 
to include the formation of a new street between 
Cable-street and High-street, Shadwell, a widening 
of part of High-street, the northern end of Hardinge- 
street, part of Devonport-street, and a widening and 
improvement of Bell Wharf Stairs. It is also to 
stop up and discontinue for public traffic fifteen 
streets, lanes, or alleys, part of a sixteenth street, 
and the public landing-place known as Coal Stairs. 
The Act is to contain power to enter into agree- 
ments with the Metropolitan Board of Works, the 
Corporation of London, Limehouse District Board 
of Works, the Vestry of St. George’s in the East, 
and Vestry of Mile End Old Town, or any of them, 
with respect to construction, maintenauce, and con- 
tribution of funds, which after all is only one side 
of the question. 

The ‘+ City of London Parochial Charities Bill” 
is a novel kind of hybrid. The notice announces that 
it is intended to move the House of Commons for 
leave to bring in a Bill relating to the parochial 
charities of the City of London, referred to in the 
13th report of the Charity Commissioners, and every 
other charity the property of which is applicable 
within the City ot London for charity or other 
similar purposes, but says nothing about on whose 
behalf this is to be done; the objects of the Bill 
are: first, to enable Her Majesty to appoint 
Commissioners and provide for their remuneration ; 
secondly, to enable the Commissioners to inquire 
into the City parochial charities, and the proper- 
ties and revenues thereof, and, as it seems to us, to 
constitute them a deputy High Court of Justice ; 
thirdly, to enable the Commissioners to classify 
the property distinguishing the ecclesiastical from 
the other charities, and to prepare from time to 
time schemes for (a) vesting all the property in the 
official trustees appointed under the Charitable 
Trust Acts, 1853 to 1869; (b) applying the revenues 
to the purposes for which they were designed, or 
analagous thereto, within the City or within the 
Metropolitan Police district ; (c) the management 
of the property and payment to the Ecclesiastical 
Commissioners of surplus ecclesiastical funds; the 
Bill is also to provide for the revision or confirma- 





* See pages 579, 592, 619, and 648, vol. xxxii., and 
pages 15, 78, 124, and 217 ante. 


tion of the schemes by Her Majesty or Parliament, 
and for the temporary suspension of the powers of 
the Charity Commissioners. 

‘*London Parochial Charities” application is to 
incorporate a body of Commissioners to ascertain the 
nature, tenure, and value of all the property and 
endowments belonging to the several charities set 
out in the schedule to the notice, and of any other 
charities within the City of London, distinguishing 
ecclesiastical from general, and to determine the 
rights of parties in any of the lands and property 
belonging to any parish, and to determine whether 
the same are charity property, to settle how much 
of the existing property can be properly applied to 
existing objects, and how much to surplus charity 
(whatever that may mean), and to transfer the sur- 
plus income and surplus property of any existing 
governing body to a new governing body, and to 
otherwise deal with such property as shall be pro- 
vided for by the Bill, to appoint another body called 
Trustees to manage and administer the surplus pro- 
perty and income, to authorise the conversion of 
land into money, and for dealing with that money 
as if the charity had been originally distributable in 
money, to enable the persons concerned to pay or 
make over to the trustees any obsolete or disused 
charity. The charities to be affected are too 
numerous to enumerate, but are set out in a list 
which occupies three pages of the (razette. 

It will have been observed that the first of these 
Bills is to be introduced as a public measure, the 
second is purely of a private character. We do not 
feel called upon to say much about either, as it all 
turns upon the motives of the parties applying, and 
also upon the existing administration of the charities 
affected. One could, however, easily believe in the 
| existence of people capable of saying, “There are 
some nice little pickings to be got out of these 
London parochial charities at present in the hands 
of a monopoly to which we are not parties; we will 
either share the loaves and fishes or upset the whole 
| concern.” 
| The Bill applied for under the title of the ‘* Metro- 
| polis Local Management Acts” is to empower the 
| metropolitan vestries and district Sena to flag 
wholly or partially any unflagged footpaths in their 
respective areas in cases where such footpaths were 
laid out before the passing of the Metropolis 
Management Act, 1855, and to recover the cost 
of such flagging from the owners of the abutting 
lands andhouses. The notice does not disclose who 
are the promoters of the Bill, nor say whether 
copies of the Bill will be deposited at the Private 
Bill Office. The scope of the measure, however, 
covers apparently no less a space than the whole 
metropolis, and it strikes us the notices ought to be 
more explicit as to what is lying beneath the sur- 
face. 

That London is not adequately supplied with 
market accommodation, is a fact that will be readily 
admitted ; another fact the last twenty years have 
| made equally patent is that every attempt to remedy 
the evil has failed, Columbia and Islington, for 
| instance, as the most notable among the number, 
| but it takes a vast deal of power and experience to 
check private enterprise (on paper), so here is 
| another company going to be incorporated under 
the name of ‘South London Market,” the site of 
which market is proposed (we use the word 
advisedly, but it is not in the notice), to be on a 
piece of land in St. Mary, Newington, bounded on 
the north by Rockingham-street, on the south and 
suuth-west by the New Kent-road, on the east by 
Meadow-row, and on the west by the Chatham and 
Dover Railway. 

A company is to be incorporated under the 
‘*Railway Working and Management Company” 
Bill to (a) undertake the working and maintenance 
(including repairs and renewals) of any railway 
already authorised or to be hereafter authorised by 
Parliament or by certificate of the Board of ‘lrade ; 
(b) to manufacture and provide rolling stock ; (c) 
to undertake the management of any such railway ; 
(d) to exercise the statutory powers relating 
thereto ; (e) to purchase the shares of and advance 
money to the company; (/) to guarantee dividends 
and interest ; (g) to constitute separate and distinct 
undertakings ; and (h) to apply their capital or the 
capital of any of their separate undertakings in or 
towards the cost of promoting Bills in Parliament 
for the construction of new railways. ‘The first 
question that occurs to one on perusing this notice 
is who and what are at the bottom of it; one can 
hardly imagine the promoter to be the same good 
Samaritan, in a clean shirt or otherwise disguised, 
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who has so often put his nose into the Joint Stock 
Registration Office on behalf of unconstructed rail- 
ways, tramways, and other impecuniously affected 
undertakings, because his benevolent intentions 
must have ruined him long ago, so we must leave the 
mystery to be cleared up among others by time. : 

‘The National Liberal Land Company, Limited,” 
is seeking Parliamentary sanction to make and 
maintain an iron bridge free to the public across 
the River Itchen to meet a lane adjoining the com- 
pany’s freehold estate, Bittern Manor Farm, the 
works being in those portions of the parish of South 
Stoneham which are in the county of Southampton 
and county of the town of Southampton. 

It has been said that English people take their 
pleasures sadly, but the present rage for places of 
public recreation seems to imply that a change has 
come over us in that respect ; all the old church- 
yards, even to St. Paul’s and Westminster Abbey, 
have either been or are in course of being swallowed 
by this absorbing necessity; and the Bill called 
«Paddington Park” is a scion of the same family. 
It is to provide for the formation of a park for 
public use and recreation in the north-western 
suburbs of the metropolis, the area of which is 
bounded on the south-east by Sunderland Gardens, 
on the south-west by Shirland-road, on the north- 
west by Kilburn Park-road, on the north by 
Carlton-road, and on the north-east by Portsdown- 
road. The notice states the Bill ‘‘ may” seek to 
confer the powers either upon the Metropolitan 
Board of Works or upon a committee of persons or 
trustees to be constituted under it. There are, 
however, two sides to every question, and it may 
possibly have occurred to the promoters that the 
acceptance of the scheme by the Board of Works is 
included among the contingencies on the other side 
of their proposal—they have accordingly provided 
two strings to their bow. 

Under the title of ‘‘ Guardians of the Poor of 
St. Pancras” that body are seeking authority to 
enable them to acquire by compulsion, but freed 
from the provisions of the ‘St. Pancras and St. 
Giles-in-the-Fields Disused Burial Grounds Act, 
1875,” a piece of land partly in both of those 
parishes, together with the houses and buildings 
thereon, and to appropriate the site as a garden or 
airing ground for the inmates of St. Pancras Work- 
house. 

The justices of the peace for the county of 
Essex promote a Bill to provide for the consolidation 
into a county stock of the various loans, mortgages, 
and other securities now existing, and prescribe the 
mode of dealing with such stock when so created. 

The ‘City of Bristol Corporation of the Poor” 
Bill relates to rating and appears to have for its 
principal object the extinguishment of the present 
mode of levying the harbour rate and extending 
that rate throughout the whole of the city and 
county of Bristol for the time being. 

The Bill called ‘* Brighton Marine Kureaal” 
ought properly to have been classed among or fol- 
lowed close upon the Pier applications, but was 
inadvertently misplaced through the novelty of its 
title. The purposes to be effected are the incorpo. 
ration of a company to make a pier head or pro- 
menade extending seaward in a southerly direction 
200 ft. from the head of the Chain Pier at Brighton 
and 300 ft. eastward and westward of the centre 
line of the existing pier-head, powers to purchase 
the Chain Pier, also to transfer the entire under- 
taking and provisions enabling the Corporation, the 
Aquarium Company, and the Railway Company to 
contribute funds from further portions of the pro- 
posal. 

The application under the long short title of 
“Wharves and Warehouses Steam Power and 
Hydraulic Pressure Company,” is to increase the 
capital of the company and to change its name. 

The Bill headed ‘ Liverpool Hydraulic Power 
Company” is to incorporate a company to acquire 
by agreement and hold lands, &c., in the city of 
Liverpool, to make and work steam and other 
engines, and thereby, or by other means, to generate 
and supply motive power by means of hydraulic 
pressure for working cranes, lock gates, and other 
machinery, and to supply and let on hire machinery 
and apparatus for utilising such motive power ; also 
to take for such purposes water from the River 
Mersey, Mersey Docks, Leeds and Liverpool Canal, 
and the water works of the Corporation of Liver- 
pool, which latter we take it is the reason why a 
Bill is necessary, 

“Faversham Oyster Fishery” Bill is to. enable 
the company or fraternity of free fishermen and 


dredgermen of Faversham to sell, transfer, or lease 
their fishery or undertaking upon such terms as 
may be prescribed by the Bill and to provide for the 
distribution of the money to be so obtained. 

The ‘ Aldeburgh Sea Bank and Defences” 
notice, is for a provisional order to incorporate a 
body of Commissioners for the purpose of restoring 
and protecting by wharfing or otherwise the sea 
bank or shingle barrier on the shore in front of the 
southward port of Aldeburgh and Slaughden, with 
a bank groyne and landing-place on the north side 
of the River Alde. 

The Bill called ‘‘Carnarvon” (Morfa Seiont 
Common), is promoted by the Corporation of Car- 
narvon to empower them to acquire by compulsion 
or agreement the common land known by the name 
of Morfa Seiont Common ; the estimated quantity 
of land to be taken is 37 acres, which is to be laid 
out and maintained as a public park or recreation 
ground. 

The application under the Mephistopholean title 
of ** Brimstone Saltings Reclamation” is to empower 
John Emerson, of Gloucester-road, Kew, as lord 
of the manors of Great and Little Wakering, 
in Essex, to make an embankment surrounding the 
Brimstone Saltings in that district, to stop up 
Barling Hall Creek and Fleethead Creek and to 
reclaim and convert to agricultural, building, or 
other purposes so much of the bed and sands of the 
saltings as will be enclosed by the proposed embank- 
ment. 

The South Staffordshire Mines Drainage Bill is 
to authorise the Commissioners under the Acts of 
1873 and 1878 to increase the amount of the Mines 
Drainage Rate and to confer further powers on the 
Commissioners as to the assessment and levying of 
rates. 

In the midst of a vast quantity of speculative 
matter advertised in the interest of that ill-appre- 
ciated philanthropist the public company promoter, 
there constantly crop up in the London Gazette 
notices of sleek comely form indicating, as theatrical 
managers are wont to, that they are got up regard- 
less of expense; ‘‘ King’s College, London,” is of 
this species, The object of the Bill is to annul the 
Royal Charter of 1829, and to reconstitute and 
reincorporate the college by the same or some other 
name. The Bill is also to amend internal matters 
and to extend the objects of the college to the in- 
struction of both‘sexes. 

Another college matter is included in the Bill 
called ‘‘ Sir Josiah Mason’s Orphanage and Science 
College,” the purpose of which is to incorporate with 
or without other persons the trustees acting under 
the deed of foundation and other deeds relating to 
Sir Josiah Mason’s College, and to confer upon the 
persons so incorporated the rights of a corporate 
body; next to similarly incorporate the trustees 
acting under the deed of foundation and other sub- 
sequent deeds of Sir Josiah Mason’s Science Col- 
lege, and to confer such powers of amalgamation 
between the two bodies as may be thought neces- 
sary for eflicient management and administration of 
both concerns. 

The Scottish Widows’ Fund and Life Assurance 
Society apply for a Bill to consolidate, confirm, and 
repeal the provisions of the deed of constitution and 
articles and regulations and bye-laws of the society 
with such additions, alterations, and amendments 
as may be deemed expedient, and to provide that 
the same and any future bye-laws, articles, and 
regulations that may be passed shall form the con- 
stitution and articles and regulations of the society. 
The notice is so cautiously and precisely worded that 
perusing itis like walking through a field in the face 
of a notice that steel traps and spring guns are set 
upon the premises. We have no special knowledge of 
the affairs of this society, and above all things should 
wish to avoid saying anything to their disparage- 
ment, but in common probably with a few other 
people we have sometimes seen an_ advertisement 
of theirs—well, the society is now in the London 
Gazette, next they will go into Hansard, if the Bill 
passes they will reach the Throne itself; the most 
urdent disciple of publicity must admit that the 
force of advertising can no farther go than this. 

Our next notice is likewise borderward, relating 
to the North British and Mercantile Insurance Com- 
pany, who are similarly desirous to make alterations 
in the constitution of the corporation and its 
management and capital; they accordingly tender a 
Bill containing ample provisions for that purpose. 

Parliamentary sanction is sought to continue and 
confirm certain letters patent for improvements in 








the construction or manufacture of receptacles for 











the carriage of oil and other liquids, granted in 1878 
to William Taylor, of Liverpool, for fourteen 
years from the date of such letters patent, and to 
their adaptation or application to other purposes, 
and a Bill is accordingly to be introduced for effect- 
ing that object. 

The Agricultural Company of Mauritius, Limited, 
are desirous to extend the objects of the company 
and its powers for the transaction of its business 
and investment of its moneys. 

The Bill called ‘* St. Philip’s Church, Liverpool,” 
is to authorise the sale of the site of the old church 
in Hardmann-street, Liverpool, and the acquisition 
of land for the erection of a new church with the 
assignment thereto of a district, and the creation 
of such district into an ecclesiastical parish ; with 
which application we close the list. 

This then at length terminates the programme 
of Parliamentary private business for session 1$82. 
In looking back over the vast field we have tra- 
versed, two reflections prominently occur to us; 
the first is that allthis mass of legislation is prac- 
tically under the control of one individual, The 
other has reference to our learned friends, whose 
position is exactly the converse of our own, inas- 
much as instead of looking back, we opine they are 
anxiously looking forward to the lumps of green fat 
which such a bill of fare may reasonably be expected 
to afford. The feeling is a perfectly natural one, 
for is it not written ‘‘ Where the carcase is there 
also will the vultures be found,” 





MILITARY MAGAZINE FIREARMS. 


PARAGRAPHS have recently appeared in several of 
the daily and other journals, which have stated that 
the British army will shortly have served out toit a 
new gun, vastly superior to the Martini-Henry. 
This information is not correct; in fact, these 
paragraphs have mixed up certain matters which 
have lately occurred with respect to two different 
natures of rifles. An improvement in the Martini- 
Henry has just been effected, which in no way 
affects the principle of its construction, and does not 
alter its form. As certain other improvements have 
been made from time to time in the course of its 
manufacture, the issues to the troops with these 
alterations have been marked respectively I., IL, and 
III. The most recent production will be marked 
IV., to designate its title to the latest improve- 
ment. 

There has, however, been another arm submitted 
for the consideration of the War Office authorities, 
as well as for the consideration of those of the 
German and French Government. This gun is of 
the magazine, or repeating order, adaptable to 
almost any description of rifle except the Remington. 
Although this arm has been inspected by the Direc- 
tor of Ordnance’s branch, and certain steps have 
been taken respecting its adaptability to the existing 
arm, nothing has been done decisively as to its 
future adoption into Her Majesty’s service. In the 
newspaper paragraphs, matters relating to the two 
guns havegot intermingled, and the wish being father 
to the thought, the intelligence that a much superior 
arm to the one now in use is at once to be issued to 
the army, has erroneously gone forth. 

The new arm has met with the highest approval of 
General Dixon, many years the Superintendent of 
the Royal Small Arms Department, at Enfield 
Lock; than whom a better judge of the merits of a 
military arm, this country does not possess, This 
experienced officer is, however, now out of the 
service, and unfortunately his voice cannot be heard, 
nor probably will his opinion be acted upon by those 
who are now in office. 

The inventor of the new gun is Mr. B. Burton, 
of Brooklyn, New York, and who is now in Paris 
in negotiation with the French Government for its 
acceptance of the arm, This Government has 
expressed itself as highly pleased with the prelimi- 
nary trials, and the Italian Government has re- 
quested Mr. Burton to go to Turin with his 
weapon. He has already succeeded in most 
favourably impressing the German Government 
with the merits of his invention. In the first 
repeating arm which this gentleman constructed, 
there were two magazines, one situated underneath 
the barrel, and within the stock, the other over the 
shoe of the breech. This arm was arranged to fire 
from sixteen to twenty shots successively without 
reloading. On submitting the gun to competent 
military opinion, Mr. Burton in every instance 
was strongly advised to abandon the underneath 
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magazine, as its action and method of loading and | 
firing contained elements of danger ; in addition to 

which, there was a serious risk of explosion of the 

whole magazine consequent upon the point of a 

cartridge igniting the firing cap of the one above it, 

when the butt was sharply struck upon the ground. 

This greatly militated against the success of the 

invention. Mr. Burton therefore wisely discarded 

the lower magazine, and retained the upper or 

hopper arrangement. 

‘There seems at first sight to be a greater number 
of parts than would work successfully during 
the strain of active service; yet, on an inspec- 
tion of the mechanism of the whole action, it is 
found that they are by no means excessive, taking 
into consideration the amount of automatic duty 
the action has to perform in the loading and firing 
processes, A still closer observation of the working 
of the parts together, is convincing as to the smooth- 
ness with which all the instantaneous operations are 
done. The principles of construction are simple, the 
operations of loading and firing and extracting the 
empty cartridge are easy and rapid. ‘There are two 
motions only for unloading and extracting the empty 
cartridge case, and three for loading and firing, 
including the pull off. The whole of the loading 
and firivg apparatus is fixed on the upper part of the 
stock butt, and reaches to the shoe of the breech. 
‘lhe mechanism for thrusting in the cartridges, and 
for the extraction of empties, is contained in what 
may be familiarly called a handled plunger. In 
a; pcarance this is like a solid steel bolt, yet is 
hollow, and contains all the parts of the action, 
except the carrier which lifts the cartridge to its 
place opposite the breech chamber of the barrel, and 
the trigger sear. Over the breech shoe is fixeda 
bopper, in which is placed the cartridges. This 
hopper curves outwards and upwards away from the 
line of sight, in such a manner that the cartridges, 
which are dropped in when its lid is raised, slide 
down by their own gravitation to their place upon 
the carrier which lifts them into their position 
ready to be pushed into the barrel chamber by the 
frout part of the plunger. 
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over its edges. In those of Mr. Burton’s gun, the 
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plunger is pushed forward in the act of driving the 


A quick push forward of the plunger and a half- | diameter of the flange is exactly that of the cart- cartridge into the barrel, a cam 7 goes forward with 
turn of the handle, and the arm is loaded; a pull | ridge ; thus, when the cartridge falls or rolls down|the striker and jams up the extractor tight, and 


of the trigger fires the cartridge. 
turn «fche handle. a quick p hackwards of the 
jlunger, and the empty cartridge is ej+cted, and a 


of its axis to drop unevenly to the carrier, In itself 
this is a great security against jamming or ununi- 


A sharp half- | the hopper, it does so easily and is not thrown out| which has already sprung over the flange of the 


cartridge base and grasped it ready for withdrawal. 
he effect of this is to keep the extractor firmly 


f+ sh cartridge is lifted to its loading position ; a push | formity of action, aud insures the cartridge being | clutching the cartridge flange while the arm is fired, 
forward and a half-turn of the handle. and the fresh | in exact line with the breech of the barrel ready to | and to render it impossible to be displaced in con- 


cartridge ia thrust into the barrel chamber, and the 
cun is once more loaded and cocked; and so on 
until the hopper is exhausted, The 
hopper itself takes but six or eight 
cartridges ; but it is so constructed, 
that a cardboard packet, or, what 
is better, a tin case of cartridges 
can be fixed on the hopper in a 
moment; this can be made to con- 
tain cartridges up to twelve, or 
more if required. ‘Lhe cartridges 
are exhausted as they fall through 


ts 


receive the push of the plunger. 
It now remains to state the exact work in detail 











the hopper and are fired; they can 
be replaced by a similar case 
withont even touching a single 
cartridge. ‘The arm loads and fires 
easily with astounding rapidity. 
‘The replevishing of the hopper by 
means of cardboard or tiu cases of 
cartridges affixed to it, is very 
simple. The arm can also havea 
double hopper. 

‘There is, however, a most impor- 
tant element in the construction 
of this gun, which has hitherto 
been a matter of considerable difficulty to success- 
fully overcome. This is, that the exhaustion of 
the magazine dees not leave the firer defenceless 
while it is again fully loaded ; for the operator has 
but to drop a single cartridge into the hopper as he 
would into the chamber of any other breechloader, 
and it glides at once into its position on to the 
carrier, is lifted up and thrust home by the action 
of the plunger; the half turn of the handle is given 
and the arm is loaded and cocked. The gun can 
therefore be used as an ordinary single cartridge 
breechloader, or as a magazine arm at will. An 
unfired cartridge can be easily removed in an 
instant if required. 

There is also a special feature in regard to the 
form of the cartridge. In those of the Martini- 
Henry, and most other arms, the base flange is 
larger in diameter than that of the cartridge itself, 
in order to allow the claws of the extractor to clutch 


cussion. When the cartridge is drawn out its full 
length, the cam is released and the extractor is once 


























which the parts of the action perform. After 
receiving the half-turn of the screw, the bolt F 
slides forward or backward in the breech receiver A. 
Attached to the bolt F is the breech-block M, in 
which isa sectional screw working into the receiver 
A. In the breech-block M is fixed the piston m with 
a spiral spring to project it and the firing pin J in 
front of it, as soon as liberated by the trigger sear /. 
The lever extractor K works on a small pivot 3, and 
has a flat tailpiece to act as its spring, When the 





more freely acting on its flat spring, and ready 
again to slip over the edge of a fresh cartridge. The 
sear is held and released by a strong steel V 
spring. 

As a security for the prevention of the breech- 
block receiving its half-turn, until it arrives at its 
proper piace when pushed forward, a groove 10 is 
made in the under part of the breech-block M, 
which runs over a steel projection fixed in the stock 
ll, locking it until able to receive the half-tura 
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Even in skirmishing, firing by word of command 
only should be greatly encouraged, as productive of 
steadiness, and as a prevention of waste. 

The question with reference to the arm now sub- 
mitted to them is, what are the authorities about ? 
While other nations are taking rapid action for the 
adoption of a good repeater, our own authorities are 
either asleep or dreaming, or, what is even worse, 
are wrapping themselves up in the mantle of stub- 
born prejudice. It is impossible to any longer 
allow this to continue ; it remains for Parliament to 
take the initiative, and either force action upon 
those who are barring the way to progress, or have 
them removed to make way for those who will 
take time by the forelock. It is a matter of fact 
that in the construction of nearly every weapon or 
munition of war, this country has latterly allowed 
others to pass it by, a highly unsatisfactory condi- 
tion of things, and one that requires an immediate 
investigation. Supineness and puerile objections to 
improvements in firearms, particularly to the intro- 
duction of a good repeating rifle, are highly inju- 
rious to the interests and safety of the country and 
must be put aside. 

At present the War Office authorities are inclined 
to live and die in perfect faith to the Martini-Henry 
arm, These authorities are offering all sorts of weak 
objections to the establishment of a repeating or 
magazine gun. They are asserting that such an arm 
would encourage the British soldier to throw away 
his ammunition even more than he does at present, 
and that itis their intention to take better measures 
with the present arm to insure the soldier hus- 
banding his ammunition. These War Office 
authorities will find ere long that other Governments 
have successfully adopted that which they have 
neglected. Experiments should undoubtedly be at 
once conducted by the authorities with whatever 
gun would seem to answer the requirements of 
advanced science in warfare and the conditions of 
active service ; they should not reject, on personal 
grounds, this or that system, on a mere question of 
Opinion. This country should be ready at the 
critical moment with the best arm of the day; for 
no one knows when, or how soon, this moment 
may arrive. We are aware that the German 
authorities have taken certain steps with reference 
to the arm we have just described ; what these steps 
are, we are not at liberty to say. It is enongh to 
assert that the British authorities are far in the rear 
in respeot to their movements towards the adoption 
of what is undoubtedly to be the “arm of the 
future.” 

We append an extract from the Kéhnische Zeitung, 
which proves that we are much behind our neigh- 
bour the French Government : “ Since the adoption 
of the * Krapatschek’ repeating rifle by the French 
Navy, experiments have been made by both the 
French and German authorities with the ‘ Liwe’ 
gun, which, however, has proved unsatisfactory in 
both cases. The former system has, however, been 
subjected to the test of active service, having been 
in the hands of the marines at the taking of Sfax. 
Here it refuted the objections which were brought 
against it, proving accurate and serviceable. The 
barrel did not heat, and no difficulty was experienced 
by the cartridges jamming. The result of this is 
that the repeating system is looked upon as being 
that which will furnish the arm of the future. ‘The 
military authorities have distributed one thousand 
guns of a new, and it is said, unknown system for 
trial amongst four army corps. It is stated that 
Joseph Werndl, the inventor of the Austrian mili- 
tary rifle, who is director of the Austrian Small 
Arms Company in Steyer, has gone to Paris on the 
subject to confer with the authorities,” 

The Austrian Government is conducting exhaus- 
tive experiments with a repeating arm invented by 
a lieutenant in its service. The American Magazine 
Gun Committee has just recommended the adoption 
of one form of this description of arm. The Swe- 
dish Government has recently issued a repeating 
rifle to its marine forces. The Italian and Spanish 
Governments are rapidly proceeding with a series of 
experiments having for their object the introduction 
of the best form of magazine gun. <A Russian 
military commission has under its consideration 
several of the latest forms of this arm with the view 
of its early issue to its troops, 

Thus it will be seen that while other countries are 
taking effectual steps to have the best form of 
repeating arm adaptable to their several require- 
ments, the British authorities are looking on in idle 
apathy, or are standing upon opinions founded upon 
personal prejudice, 





COMPOUND ENGINE TRIAL. 

Trial of the Engines and Boiler at E. Heyworth’s, 
J.P., Audley Hall Weaving Shed, Blackburn, conduc- 
ted on Behalf of the Engine, Boiler, and Employers’ 
Liability Insurance Company, Limited. 

By Micuart Loneripar, M.A., M. Inst. C.E., 
Chief Engineer. 
(Concluded from page 243.) 

The Boiler.—The observations, as well as the results, are 
given in Table XIII., and do not require any explanation. 

The boiler had been cleaned on the 16th of October, and 
was therefore in good working order. The draught was 
very good, so good, indeed, that although the rate of com- 
bustion averaged about 20 lb. per square foot of grate per 
hour, the bars were at times bare at the back, and the 
damper had often to be partially closed to prevent the 
pressure rising above the limit at which it was decided to 
work ; indeed, if the bars had been 5 ft. or 4 ft. 9 in. long, 
instead of 5 ft. 6 in., there weuld have been no difficulty in 
burning the necessary quantity of fuel. 

The cause of the lower rate of evaporation on the last 


Tasie XIII.—Borter: SumMARY OF DATA AND RESULTS. 


same time that other observers had arrived at differe t 
figures. A rough calculation of the results showed that 
this coefficient was inapplicable to the present case, as it 
would have given the quantity of heat received from the 
engines in excess of heat supplied to them, which jg 
impossible. Indeed, from the nature of the case it is clear 
that a constant coefficient for every width of notch and a 
every head is contrary to reason, for as contraction on} 
takes place at the edges of the notch, its amount must 
depend in some way on the ratio of the lengths of these 
edges, compared to the area contained by them and the 
free surface. Such being the case, it was necessary to 
seek another coefficient. The experiments of Mr. Caste] 
quoted in ‘‘ Downing’s Hydraulics,’’ seemed to furnish the 
necessary data. The circumstances under which the experi. 
ments were made are shortly described in the volume 
referred to, and it is unnecessary to detail them. Suffice 
it to say that the channel approaching the notch was 
19.68 ft. long, 2.427 ft. wide, and that the bottom of the 
notch was 0.957 ft. above the bottom ofthe channel. The 
results of the experiments in which the head and width of 


October 25 October 26 October 27 


Jetober 28 October 31 


1 | Duration of experiment, exclusive of dinner hour. 
| hours ene eee es 
Average boiler pressure, per gauge, 

square inch on ee “tn Poe aes 
Average temperatureof feed to economiser, deg. F 

” o feed to boiler ane ~ te 
a steam produced 
boiler house 
external air... 


pounds per 


nw 


” ” 


“aoe co 


” ” 


Weight of fuel used while working .. . Ib | 
” ” to replace ashes drawa out in 
dinner hour __.., an on -— B 
Total weight of fuel used pe Ib 
Weight of ashes produced, fine... Ib 
| ” ” coarse Ib. 
Percentage of ash... eco ose tee “ * 
Calorific value of fuel in pounds of water, evapo 
rated from and at 212 deg, by Thompson's calori-| 
meter ona aa _ - oan ee | 
Weight ad water supplied to boiler 
uel 


14.1 


40,262 


Ib 


burnt per square foot of grate per 
t 


hour id. Ue cee, 2 a 19.58 
Weight of fuel burnt per square foot of heating 
surface per hour eee iia ee eee Ib 
Weight of water evaporated per pound of fuel Ib. 
Weight of water evaporated per pound of pur 
coal a Se - se 
Equivalent evaporation from and at 212 deg. per 
pound of fuel ... om 7 , Ib 
Equivalent evaporation from and at 212 deg. per| 
pound pure coal eco a ‘ ~ b 11.45 
Weight of water evaporated per square foot of 
boiler heating surface per hour - Ib 
Weight of water evaporated per square foot of 
heating surface per hour _... eee cos Ib 
Number of thermal units absorbed by economiser 
per minute eee ove eee eas . 
Number of thermal units absorbed by boiler, per 
minute ... oes eee eee ae eve o 85,192 
Number of thermal units absorbed ,by both, per) —-——— 
minute ... eee ese ose eee - : 100,453 
Percentage of evaporation done by economiser 15,17 


0.278 


8.93 
10.01 


10.22 


15,241 


days of the trials was most likely inferior quality of the 
fuel. It is to be regretted that samples for each day were 
not tested. 

Conclusions.—The most important conclusions to be 
drawn from these and last year’s experiments are :— 

(a) That it is possible to construct a steam engine fal- 
filling the requirements of manufacturers with a consump- 
tion of 171b. of water per indicated horse power per hour. 
The possibility of this was questioned last year when tke 
company published the results of the trial of a horizontal 
compound tandem engine, but the present experiments 
entirely corroborate the figures then arrived at. In the 
case referred to, the ratio of the cylinders, which were 
unjacketted, was 1 : 2.73, the boiler pressure 80 lb. per 
square inch, the ratio of expansion approximately 11-fold, 
and the consumption of feed water per indicated horse 
power per hour 16.81 lb. In the present instance the ratio 
of the cylinders was 1 : 2.88, the boiler pressure 90 lb., the 
rate of expansion approximately 8.25-fold, and the consump- 
tion of feed water per indicated borse power per hour, when 
the jackets were not in use, 16.91 lb., or within 1 per cent. 
of the former result. When all the jackets were in use the 
consumption was greater, but we must not conclude that 
steam jackets are therefore useless in all cases ; for in the 
first place, the sides only of the ‘cylinders were jacketted ; 
and in the second, it is doubtful whether the whole surface 
jacketted was effective, for the heat furnished by the 
jackets was only about 6 per cent. of the total quantity 
supplied, and as there were no air taps on the top, there is 
no certainty that the jackets were filled with steam. 

(6) That with cylinders of these proportions the degree 
of expansion may be varied from 8 to 11-fold, without 
materially affecting the consumption. 

(c) That probably for cylinders proportioned about 
1:2.8 these ratios of expansion give the most economical 
results. 

(2) That as regards economy of steam in compound 
engines, it matters little whether the cylinders be set one 
behind the other, as in the tandem type, or side by side 
with the cranks at rights angles. 

(e) That if only one of the cylinders is to be jacketted it is 
better to jacket the smaller one. 


APPENDIX. 

Note 1.—In calculating the results of the experiments 
made by the company last year the writer, after consider- 
able hesitation, adopted the coefficient of contraction used 
by Messrs. Bryan Donkin and Co., in forming their pub- 
lished table of discharges over notches, pointing out at the 


ot ascertained 
40,725 


N 


42,042 42,042 


19.98 19,99 


0.283 


9.14 
10.12 
10.41 


11.53 


84,029 


101,108 OF 97,5 94.755 97 
15.10 j 


105,205 
14.25 14.70 


notch, both absolutely and relatively to that of the channel 
approac hed most nearly the conditions of the present trials, 
are given below. 


Width of Notch in Feet, 


In the present instance the average head was about 
0.38 ft., the absolute width of the notch 0.666 ft., or nearly 
one-third that of the tank. ‘Therefore, if we consider the 
head and absolute width of the notch as alone influencing 
the discharge, we should choose the coefficient 0.592, applic- 
able to a notch 0 65 ft. wide and a head of 0.39 ft. If, on 
the other hand, we consider the head and relative width of 
the notch only, we should choose a coefficient rather less 
than 0.604, which according to the Table is the coefficient 
applicable to a head of 0.39 ft. and a relative width of 0.4. 
Taking all three disturbing influences into consideration, 
it seemed best to adopt the coefficient of 0.595. 

Note 2.—In estimating the loss by radiation it has been 
assumed that the weight of steam condensed per square 
foot of surface per hour, and per degree Fahrenheit of dif- 
ference of internal and external temperature was 0.0015 lb. 
The surfaces, the mean temperatures and their differences, 
were as under : 


Nature and Extent of Surface. 


Square Feet. 
Internal 
remp, 
External 
Temp. 
| Difference, 


Steam pipe, part in boiler-house, part 
in cellar ... eee eve - 
Non-condensing cylinder valve chest. 
” ” n ends ... + 
*” ’ ” sides. se 
Connecting pipes between cylinder and 
receiver ends - eee - 
Receiver sides ove eco ond 
Condensing cylinder valve chest 
os me ends 
* sides 
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Assuming fu 
when the jackets we 
amount of radiation as 
ing results: 


a 


. | Thermal 
Condensation per Stroke. Pounds. Units. 











In steam pipe oe oom eee ail .0076 6.7 

Non - condensing cylinder valve 
Jon- ing cylinder ends an -0002 .2 
aguante a sides ww. 0018 1.6 
Connecting pipes and receiver ends -0006 0.6 
Receiver — P — ~ ‘ a = as 

i er valve chest... d . 

ee ends ... ee} 0003 0.4 
, Bides .. | 0082 3.2 














Total in steam pipe and high pres-| a 
sure valve chest 2. ose + .0084 7.5 
Total in cylinder and receiver | 60074 6.0 
} 








“es the other hand, a certain amount of heat will be 
developed by the friction of the valves and pistons. 
Assuming the power required to work these at 5 per cent., 


rther, since all the quantities are small, that ; little more than might be attributed to errors of observa- 
re not in use there would be the same | tion, und, therefore, for the sake of simplicity in the calcu- 
when they were, we bave the follow- | lations, it will be assumed that the boiler produced dry 


steam which, owing to loss of heat by radiation, became 
vapour containing one per cent. of moisture by the time it 
reached the cylinder. 

Note 4.—To explain the formation of Table I., consider 
the experiment of the 2nd of November. Tables XI. to 
XIIL. give the total weight of water used in 7.633 hours as 
44,279 Ib. ; the weight of coal burnt as 5284 1b., of which 
481 lb. were ash ; the indicated horse power 338.02, and the 
total 389.82. The water used per indicated horse power 
per hour was therefore a 

— 44.279 __ 17.16 Ib. 
7.633 x 338.02 

And as the steam held 1 per cent. of moisture when it 
reached the cylinder, the weight of dry saturated steam 
used per indicated horse power per hour was 17.16x0.99 
=16.98 lb. The other figures may be found in the same 


way. 

In calculating the number of thermal units rejected per 
indicated horse power per minute, the heat put into the 
feed as given in line 5 of Table II. must be added to the 
heat put into the injection water. 

Note 5.—The following explanation shows how Table II. 
is formed. Take the data of 28th October. The feed per 
stroke was 0.9369 lb., of which 0.9276 lb. became dry 
steam at a temperature of 328.5 deg. containing 1213.84 





5-horse power, this quantity of heat would be 6.7 
hee cote por stroke. Hence we may assume that the 
loss by radiation from the cylinders was balanced by the 
heat equivalent of this friction. ‘ 

Note 3.—In order to estimate “ percentage of water in 

steam supplied to the engine, let : 

as be the somber of pounds of vapour delivered to the 
ngine per stroke. 
' i its Sempenaiane in degrees Fahrenheit. 

@the number of thermal units in 1b. of water at 
emperature T. 
, D the number of pounds of water discharged from the 
jackets. 

zx the number of pounds of steam, and y the number of 
pounds of water contained in M+D. f 

3 p v—772 the equivalent in thermal units of the number 
of foot-pounds of work done per stroke. 

I the number of pounds of injection per stroke. 


thermal units in a pound, while 0.0093. lb. remained as 
water, containing only 331.9 units per pound. 
The total heat supplied to the engines was therefore— 





In dry steam 0.9276 x 1213.84=1125.60 units. 
In water... «- 0.0093x 3319= 3.09 ,, 
Total ... 1128.69 ,, 


Again, the injection water used per stroke was 18.16 lb., 
and its rise in temperature 99.31 deg.—52.41 deg. =46.9 deg; 
therefore the heat received by it was 18.16x46.9=851.71 
units. The feed per stroke was 0.9369 lb., and its rise in 
temperature in passing through the coil in the exhaust 
pipe of the condensing cylinder 118 36 deg. —99.31 deg. = 
19.05 deg. ; therefore the heat received by it was 0.9369 x 
19.05=17.85 units. The weight of the mixture of steam 
and water discharged into the condenser was 0 8681 lb. 
per stroke. In the condenser it became water at 99.31 deg., 
and therefore contained 0.8681 x 99.31=86.21 units. And 





ty t,t, the temperature in degrees Fahrenheit of the 
injection, ejection, and feed to economiser. 

Then the heat received by the engine is : 

x (1114+.305T)+y 0, 

and the heat accounted for by the engine is : 

Heat converted into work, 

3p v +772. 

Heat discharged from the condenser after deducting that 

received in the injection water, 
I (t,-t.)+M 

heat supplied to feed water in passing through coil in 


exhaust pipes 
(M+D) \f2—-t), 
heat discharged from jackets 
D @. 

Whence assuming the heat lost by radiation from the 
cylinders and receiver to be equal to that produced by the | 
friction of the valves and pistons, end remembering that | 
z+y=M-+D, we have 

ra P UT TI2+ L + t;—t,.)—M(@-t,)+(M+D) (te-4) 
1114+ .305 T—9@ 
Consider the data for Tuesday, 25th October : 





M=0.9313 M+D=0.9321. 
T = 328.66 9=332. 
I=18.59 ti — t,=47.17. 


6—t,=235.77 
> p v—772=141.83. 
= 141.83 + 18.59 x 47.17 - 0.9313 x 235.77 + 0.9321 x 14.1 
1114 + 0.305 x 328.66 —332. 


te—t,=14.1. 





=0.9201 Ib. 

But the total weight of water supplied to the boiler per | 
stroke was 0.9321 lb., therefore the quantity of water in | 
the vapour produced was 0.9321—0.9201=-0.0120 Ib., of 
which, as we have seen in the previous note, 0.0076 lb. was 
due to condensation in the steam pipe, leaving 0.0044 Ib. 
as the weight of water carried over from the boiler, or 
less than 0.5 per cent. 

Proceeding in this way, the following Table may be | 
formed : 


lastly, the water received from the steam jackets was 
0.0687 lb., while the temperature at which it was condensed 
and left the jackets was 328.5 deg.; therefore the heat 
received in this discharged was 0-0687 x 331.9=22.81 units, 
The total received from the engines was then 851.71+ 
| 17.85 + 86.21+-22.88=978.58 units. Thus the difference 
| between this and the heat received by the engines, or the 
heat available for conversion into work, was 1128.69— 
978.58=150.11 units. The actual work shown by the 
| indicator diagrams was 109,085 foot-pounds per stroke, 
| equivalent to 109,085+772 = 141.30 units, which differs 
| from the balance found above by 8.81 units, or less than 1 
| per cent. of the total heat supplied. 
| Note 6.—With the aid of the explanations given in Note 
| 5, and on page 20 of the report, the formation of Tables 
| IIT. to VII. will be easily understood. The data required 
| will be found in lines 5 to 17 of Table XI., and in lines 3 to 
| 20 of Table XII. 

Note 7.—The relation between the change of the internal 
heat, the work of the expansion, and the exhaust waste E, 
is arrived at in this way. For the sake of simplicity, sup- 
pose the steam to expand in a single vessel without receiving 
heat from or giving heat to the surfaces in contact with it, 
and let us divide the total expansion into three periods, 


| and consider each separately. In the first period, let the 


internal heat fall from U, to Us, and let the work done be 


| called W,; then 


W,=U,-U. 


| 2 
Now let a certain quantity of heat C, +h be added, and let 
| the steam continue to expand till the internal heat becomes 


Us, then Ws, the work done during this period is given by 
W,=0,+0,+h-Us. 

At this point let a quantity of heat C, be taken from the 

steam, and let the expansion continue till the final internal 

heat U; is reached, then the work due to this change will 


be 
W;=Us—GQo—-U, > 
and the total work done during the whole expansion 
will 
W,+ W,+ Ws=U0—U,—(Co—C,— hh). - (1) 
But the total work done is quite independent of the 














0.9707 


0.9628 


oct 28 | Oct. 27, | Oct. 28. | Oct.31.' Nov.1. | Nov. 2, 
0.9667 0.9369 | 0.9013 0.9283 | 0.9921 


0.9722 0.9168 0.8861 0.9264 | 0.9826 





= | Oct. 25. 
—————_ -—— | 
Weight of steam and water used per stroke... e| 0.9821 
a dry steam in ditto ... wae oe wae ‘ 0.9201 
” water in ditto és one eco eco il 0.0120 
Condensed in steam pipe adi oéé old wad «| 0.0076 
Brought over from boiler ol ate a oe «| 0.0044 





0.0076 0.0076 0,0076 0.0076 0.0076 | 0.0076 


the steam, the form of the right-hand member of equatio® 
(1) will be unaltered. The left-hand member, however» 
will contain a new term E—H, which is the difference 
between the heat in the metal at the beginning and end of 
the expansion, since the change of the internal beat now 
corresponds, not only to the work done, but also to the 
= or loss of heat by contact with the metal. Therefore, 
or the actual conditions under which the compound engine 
works, the work done, the heat received, and the change of 
the internal heat are connected by the relation 
W+E—H=U,-Ui—(C,—C,-h). 


INCANDESCENCE LIGHTING.® 
By J. W. Swan. 
(Concluded from page 242.) 

THE high electrical resistance of platinum, and its high 
melting point, mark it out as one of the most likely of the 
metals to be useful in the constructions of incandescent 
lamps. When platinum is mixed with ten or twenty per 
cent. of iridium, an alloy is formed, which has a much 
higher melting point than platinum ; and many attempts 
have been made to employ this alloy in electric lamps. 
But these attempts have not been successfal, chiefly because 
high as is the melting point of iridio-platinum, it is not high 
enough to allow of its being heated to a degree that would 
yield a sufficiently large return in light for energy ex- 
pended. Before an economical temperature is reached, 
iridio-platinum wire slowly volatilises and breaks. This is 
a fatal fault, because in obtaining light by incandescence 
there is the greatest imaginable items in being able to 
heat the incandescing body to an extremely high tempera- 
ture. This becomes evident when it is remembered that a 
strong current is required to raise a wire to even ared heat, 
and that, when so heated, it emits scarcely any light. The 
power absor in producing heat up to that point is 
thrown away in so far as production of light is concerned. 
If the current which made the wire red-hot, be doubled in 
quantity, the wire will become white-hot, and then it will 
emit an appreciable amount of light. I will illustrate this 
by experiment. 

It will be observed that a considerable amount of current 
is used in heating the wire up to the temperature at which 
it begins to be incandescent, and it is only after that point 
is reached that the current becomes effective in the pro- 
duction of light. One unit of current passed through the 
filament will only make it red-hot. It is at zero as regards 
light. If the current be doubled, the light is at once 
raised to that of two candles. But one unit more of cur- 
rent at once raises the light to no less than forty candles. 

It will readily be understood from what | have shown, 
that it is essential to economy that the incandescing material 
should be able to bear an enormo.is temperature without 
fusion. We know of no metal that fulfils this require- 
ment: but there is a non-metallic substance which does so 
in an eminent degree, and which also possesses another 
necessary quality, that of low conductivity. The substance 
is carbon. In attempting to utilise carbon for the purpose 
in question, there are several serious practical difficulties 
to be overcome. There is, in the first place, the mecha- 
nical difficulty arising from its intractibility. Carbon, as 
we commonly know it, is a brittle and non-elastic substance, 
possessing neither ductility nor plasticity to favour its 
being shaped suitably for use in an electric lamp. Yet, 
in order to render it serviceable for this purpose, it is 
necessary to form it into a slender filament, wnich must 
possess sufficient strength and elasticity to allow of its 
being firmly attached to conducting wires, and t9 pre- 
vent its breaking. If heated white hot in the air, 
carbon burns away ; and, therefore, means must be found 
for preventing its combustion. It must either be placed 
in an atmosphere of some inert gas or in a vacuum. 

During the last forty years, spasmodic efforts have, 
from time to time, been made to grapple with the many 
difficulties which surround the use of carbon as the wick 
of an electric lamp. It is only within the last three or 
four years that these difficulties can be said to have been 
surmounted. It is now found that carbon can be pro- 
duced in the form of straight or bent filaments of extremo 
thinness, and possessing a great degree of elasticity and 
strength. Such filaments can be produced in various 
ways—by the carbonisation of paper, thread, and fibrous 
woods and grasses. Excellent carbon filaments can be 
produced from the bamboo, and also from cotton thread 
treated with sulphuric acid. The sulphuric acid treat- 
ment effects a change in the cotton thread similar to that 
which is effected in paper in the process of making parch- 
ment paper, and results finally in the production of very 
dense carbon. In carbonising these materials it is of course 
necessary to preserve them from contact with the air. 
This is done by surrounding them with charcoal. 

Here is an example of a carbon filament produced from 
parchmentised cotton thread. The filament is not more 
than the .01 of an inch in diameter, and yet a length of 
three inches, having therefore a surface of nearly the one- 
tenth of an inch, gives a light of twenty candles when made 











| 
0.0079 .. | 0.0201 | 0.0152 | 0.0019 | 0,0095 
} 


0.0003 | eee } 0.0125 | 0,0076 ooo | 0.0019 








It will be seen that on some days the assumed weight of 
steam condensed in the steam pipe is greater than the | 
calculated quantity of water in the steam delivered to the | 
cylinder, Indeed, on the 27th of October the calculated | 
weight of dry steam exceeds the weight of water supplied | 
to the boiler, which is impossible. The anomaly, of course, 
arises from inaccuracy in the data from which the calcula- 
tions are made, or, in other words, from errors of observa- 
tion. The excess however, is only 

0.9722 —0.9667 
— ——=0.0057, or 0.57 per cent. 
0.9667 - 

The wettest steam seems to have been produced: on the | 
28th of October, when the quantity of moisture rose to 
0.0125 Ib., or nearly 1.33 per cent. This, however, is but 





number of vessels in which the expansion takes place, and 


| of the changes of volume the steam undergoes, however 


complicated they may be, provided always that heat is 
neither absorbed nor given out by the containing surfaces 
We may, taerefore, apply the relation found above to the 
compound engine, when it will readily be seen that if 
U, and U, are the initial and final internal heats in the 
small cylinder, C, the internal heat of the steam com- 
pressed in it, U, the final internal heat in the large 
cylinder, C, the internal heat of the steam compressed in 
it, and h the heat equivalent of the work of the compres- 
sion, the work done will be exactly the same as in the 
single cylinder. 

urther it is evident that if we remove the restriction 
concerning the interchange of heat between the metal and 


i t to a moderate degree. 

I have said, that in order to preserve these slender 
carbon filaments from combustion, they must be placed 
in a vacuum; and experience has shown that if the 
filaments are to be durable, the vacuum must be excep- 
tionally good. One of the chief causes of failare of the 
earlier attempts to utilise the incandescence of carbon, was 
the imperfection of the vacua in which the white-hot 
filaments were placed; and the success which has recently 
been obtained is in great measure due to the production of 
a better vacuum in the lamps. 

In the primitive lamps, the glass shade or globe which 
enclosed the carbon filament was large, and usually had 
screw joints, with leather or india-rabber washers. The 
vacuum was made either by filling the lamp with mercury, 
and then runving the mercury out so as to leave a vacuum 
like that at the upper end of a barometer, or the air was 
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Fra. 4. 
exhausted by a common air pump. The invention of the 
mercury pump by Dr. Sprengel, and the publication of th« 
delicate and beautiful experiments of Mr. Crookes in con- 
nexion with the radiometer, revealed the conditions under 
which a really high vacuum could be produced, and in fact 


gave quite a new meaning to the word vacuum. It was 


evident that the old incandescent lamp experiments had | 


not been made under suitable conditions as to vacuum ; 
and that before condemning the use of carbon, its dura- 
bility in a really high vacaum required still to be tested. 
This idea having occurred to me, I communicated it 
to Mr. Stearn who was working on the subject of bigh 
vacua, and asked his co-operation in the endeavour to 
obtain durability in the carton filaments of electric lamps 
by producing a better exhaustion of the bulb containing the 
carbon. After much experimentation, tie result was a 
last arrived at, that when a well-formed carbon filament is 
firmly connected with conducting wires, and placed in a 


| hermetically sealed glass ball, perfectly exhausted by the 


Sprengel pump, the filament suffers no apparent change 
even when heated to an extreme degree of whiteness. I am 
bound to say that Mr. Edison had the same idea, and 
reached the same conclusion as Mr. Stearn and myself. 

A necessary condition of the higher vacuum was the 
simplification of the lamp. In its construction there must 
be as little as possible of any material, and there must be 
none of such material as coald occlude gas, which being 
eventually given out would spcil the vacuum. There must 
besides be no joints except those made by the glass-blower. 

Therefore, naturally and perforce of circumstances, the 
incandescent carbon lamp took the most elementary form, 
resolving itself into a simple bulb, pierced by two platinum 
wires supporting a filament of carbon. Probably the first 
lamp, having this elementary character, ever exhibited was 
shown in operation at a meeting of the Literary and 
Philosophical Society of Newcastle in October, 1877. The 
vacuum had been produced for me by Mr. Stearn by means 
of an improved Sprengel pump of his invention, a specimen 
of which is on the table. 

Blackening of the lamp glass, and speedy breaking of 
the carbons, had been such invariable accompaniments of 
the old conditions of imperfect vacua, and of imperfect 
contact between carbon and conducting wires, as to have 
led to the conclusion that the carbon was volatilised. But 
under the new conditions these faults entirely disappeared ; 
and carefully conducted experiments have shown that well- 
made lamps are quite serviceable after more than a thou- 
sand hours continual use 

Here are some specimens of the latest and most perfected 
forms of lamp. The beautiful form of the lamp and some 
other of its details are due to the skill of Mr. Gimingham. 

You will observe how easily the lamp is attached and 
detached from the socket which connects it with the con- 
ducting wires ; and also the variety of fittings to which it 
can be adapted. I have here a lamp fitted especially for use 
in mines. The current may be supplied either through 
main wires from a dynamo-electrical machine, with flexible 
branch to the lamp, or it may be fed by a set of portable 
store cells closely connected with it. 

The light is of a quality which brings out colours well. 
The flowers on the table show this, and illustrate its suita- 
bility to the lighting of pictures. 

And now I may, I think, fairly say that the difficulties 
encountered in the construction 
lamps have been completely conquered, and that their use 
is economically practicable. 
mean that both as regards the cost of the lamp itself and 
of supplying electricity to illuminate it, light can be pro- 
duced at a cost which will compare not unfavourably with 
the cost of gaslight. It is evident that if this opinion can 
be sustained, lighting by electricity at once assumes a posi- | 
tion of the widest public interest, and of the greatest 
economic importance ; and in view of this, I may be per- | 
mitted to enter with some detail into a consideration of the | 
facts which support it. 

There has now been sufficient experience in the manu- 
facture of lamps to leave no doubt that they can be cheaply 
constructed, and we know by actual experiment that con- 
tinuous heating to a fairly high degree of incandescence 
during 1200 hours does not destroy a well-made lamp. 
What the utmost limit of a lamp’s life may be, we really do 
not know. Probably it will be an ever-increasing span ; 
as, with increasing experience, processes of manufacture 
are sure to become more and more perfect. ‘l'aking it, 
therefore, as fully established that a cheap and durable 
lamp can now be made, the further question is as to the | 
cost of the means of its illumination. 





of incandescent electric | 


In making this statement I | 





This question in its simplest form is that of the more or 
less economical use of coal; for coal is the principal raw 
material alike in the production of gas and of electric light. 
In the one case, the coal is consumed in producing gas 
which is burnt; in the other in producing motive power, 
and, by its means, electricity. 

The cost of producing light by means of electric incan- 
descence may be compared with the cost of producing gas- 
light in this way—2 cwt. of coal produces 1000 cubic feet 
of gas, and this quantity of gas, of the quality called 
fifteen-candle gas, will produce 3000 candle light for one 
hour. But besides the product of gas, the coal yields 
certain bye products of almost equal value. I will, there- 
fore, take it that we have in effect 1000ft. of gas from 
1 ewt. of coal instead of from 2 cwt., as is actually the 
case. 

And now as regards the production of electricity. The 
1 ewt. of coal—that is the same measure as gives 1000 ft. 
of gas-—will give 50 horse power for one hour. Repeated 
and reliable experiments show that we can obtain through 
the medium of incandescent lamps at least 200 candle light 
per horse power per bour. But as there is waste in the 
conversion of motive power into electricity, and also in the 
conducting wires, we make a liberal deduction of 25 per 
cent., and take only 150 candle light as the net available 
product of one horse power. For 50 horse power, the 
produce of 1 ewt. of coal, we have then 7500 candle light, 
as against 3000 candle light from 1000 ft. of gas. That is 
to say, two and a half times the amount of light which 
= gas from the same quantity of coal is capable of pro- 
ducing. 

There still remains, however, an allowance to be made to 
cover the cost of the renewal of lamps. There is a parallel 
expense in connexion with gas lighting in the cost of the 


| renewal of gas burners, gas globes, gas chimneys, &c. I 


cannot say that I think these charges against gas lighting 
will equal the corresponding charges against electric light- 
ing, unless we import into the account—as I think it night 
to do—the consideration that without a good deal of 
expense is incurred in the way of renewal of burners, and 
unless minute attention be given, far beyond what is 
actually given, to all the conditions under which the gas 
is burned—nothing like the full light product which I have 
allowed to be obtainable from the burning of 1000 cubic 
feet of gas, will be obtained, and, as a matter of fact, is not 
commonly obtained, especially in domestic lighting. Tak- 
ing this into account, and considering what would have to 
be done to obtain the full yield of light from gas, and if it 
be not done, then the estimate I have made is too fayour- 
able ; I think but little, if any, greater allowance need te 
made for the charge in connexion with the renewal of 
lamps in electric lighting than ought to be made for the 
corresponding charges for the renewal of gas burners, 
globes, chimneys, &c. But it will be seen that even if the 
cost for renewal of lamps should prove to be considerably 
greater than the corresponding expense in the case of gas, 
that there is a wide margin to meet them before we have 
reached the limit of the cost of gas lighting. 

I think too it may be fairly taken into account and 
placed to the credit of electric lighting, that by this mode 
cf lighting, there is entire avoidance of the damage to 
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furnishings and decorations of houses, to books, pictures, | case and in the other, but also the cost of converting the 


and to goods in shops, which is caused through lighting by 
gas, and which entails a large expenditure for repair, and a 
large amount of loss which is irreparable. 

I have based these computations of cost of electric light 
on the supposition that the light product of one horse 
power is 150 candles. But if durability of the lamps had 
not to be considered, and it were an abstract question how 
much light can be obtained through the medium of an 
incandescent filament of carbon, then one might, without 
deviating from ascertained fact, have spoken of a very 
much larger amount of light as obtainable by this expen- 
diture of motive power. I might have assumed double or 


even more than double the light for this expenditure. | 


Certainly double and treble the result I have supposed can 
actually be obtained. The figures I have taken are those 
which consist with long life to the lamps. If we take more 
light for a given expenditure of power, we shall have to 


| through the steam engine and incandescent lamps. 





coal into electric current and into gas; that is to say, the 
cost of manufacture of electricity and the cost of manufac- 
tureof gas. I cannot speak with the same exactness of 
detail on this point, as I did on the comparative cost of the 
raw material. But if you consider the nature of the process 
of gas manufacture, and that is a process, in so far as the 
lifting of coal by manual labour is concerned, not very 
unlike the stoking of a steam boiler, and if electricity is 
generated by means of steam, then the manual labour 
chiefly involved in both processes is not unlike. Itis evident 
that in gas manufacture it would be necessary to shovel 
into the furnaces and retorts five or six times as much coal 
to yield the same light product as would be —— 

ut 
here again it is necessary to allow for the value of the 
labour in connexion with the products other than gas, and 
hence it is right to ent down the difference I have mentioned 


renew the lamps oftener, and so what we gain in one way | to half—i.e., debit gas with only half the cost of manufac- 


we lose in another. 


But it is extremely probable that a | ture, in the same way as in our calculation we have charged 


higher degree of incandescence than that on which I have | gas with only one half the coal actually used. But when 


based my calculations of cost, may prove to be compatible 
with durability of the lamps. In that case, the economy 
of electric lighting will be greater than I have stated. 

In comparing the cost of producing light by gas and by 





| that is done, there is still a difference of probably three to 


one in respect of labour in favour of electric lighting. 
I have made these large allowances of material and labour 
in favour of the cost of gas, but it is well known that the 


electricity, I have only dealt with the radical item of coal in | bye products are but rarely of the value I have assumed. 
both cases. Gas lighting is entirely dependent upon coal— | I desire however to allow all that can be claimed for gas. 
electric lighting is not ; but in all prebability coal will be | 


the chief source of energy in the case of electric li hting 
also. When, however, water power is available, electric 


lighting is in a position of still greater advantage, and in | 


point of cost, altogether beyond comparison with other 
means of producing light. 


light and gas light, we must consider not only the amount sto: 


of coal required to yield a certain product of light in the one 





| and regulating presure. 


With regard to the cost of plant, I think there will be 
a more even balance in the two cases. In a gas works you 
have retorts and furnaces, purifying chambers, and gaso- 
meters, engines, boilers, and appliances for distributing 
Plant for generating electricity 


| on a large scale would consist principally of boilers, steam 
To complete the comparison between the cost of electric | engines, dynamo-electric machines, and batteries for 


rage. 
No such electrical station, on the scale and in the com- 


plete form I am supposing, has yet been put into actual 
operation ; but several small stations for the manufacture 
of electricity already exist in England, and three large 
stations designed by Mr. Edison are, if I am rightly 
informed, almost completed in America. We are therefore 
on the point of ascertaining by actual experience, what the 
cost of the works for generating electricity will be. Mean- 
while, we know precisely the cost of boilers and engines, 
and we know approximately what ought to be the cost of 
dynamo-electric machines of suitably large size. We 
have, therefore, sufficient grounds for concluding that to 
produce a given quantity of light electrically the cost of 
plant would not exceed greatly, if at all, the cost of equi- 
valent gas plant. 

There remains to be considered, in connexion with this 
part of the subject, the cost of distribution. Can elec- 
tricity be distributed as widely and cheaply as gas? On 
one condition, whick I fully hope can be complied with, 
this may be answered in the affirmative. The condition is 
that it be found practicable and safe to distribute electricity 
of comparatively high tension. 

The importance of this condition will be understood 
when it is remembered that to effectively utilise electricity 
in the production of light in the manner I have been 
explaining, it is necessary that the resistance in the carbon 
of the lamps should be relatively great to the resistance in 
the wires which convey the current to them. When lamps 
are so united with the conducting wire that the current 
which it conveys is divided amongst them, you have a con- 
dition of things in which aggregate resistance of the lamps 
will be very small, and the conducting wire, to have a 
relatively small resistance, must either be very short, or, if 
it be long, it must be very thick, otherwise there will be 
excessive waste of energy; in fact it would not be a prac- 
tical condition of things. 

In order to supply the current to the lamps economically, 
there should be comparatively little resistance in the line. 
A waste of energy through the resistance of the wires of 
10 or perhaps 20 per cent. might be allowable, but if the 
current is supplied to the lamps in the manner I have 
described—that of multiple arc, each lamp being as it were 
a crossing between two main wires, then—and even if the 
individual lamps offered a somewhat higher degree of 
resistance than the lamps now in actual use—the thickness 
of the conductor would become excessive if the line was far 
extend Ina line of half a mile, for instance, the weight 
of copper in the conductor would become so great, in pro- 
portion to the number of lamps supplied through it, as to 
be a serious charge on the light. On the other hand, if a 
smaller conducting wire were used, the waste of energy 
and consequent cost would greatly exceed that I have 
mentioned as the permissive limit. 

Distribution in this manner has the merit of simplicity, 
it involves no danger to life from accidental shock ; more- 
over it does not demand t care in the insulation of the 
conductor. But it has the great defect of limiting within 
comparatively small bounds the area over which the power 
for lighting could be distributed from one centre. In order 
to light a large town electrically on this system, it would 
be necessary to have a number of supply stations, perhaps 
half a mile apart. It is evidently desirable to be able to 
effect a wider distribution than this, and I hope that either 
by arranging the lamps in series, so that the same current 
passes through several lamps in succession, or by means of 
secondary voltaic cells, placed as electric reservoirs in each 
house, it may be possible to economically obtain a much 
wider distribution. 

Whether by the method of multiple are which necessitates 
the multiplication of electrical stations, or by means of the 
simple series, or by means of secondary batteries con- 
nected with each other from house to house in single series, 
the lamps being fed from these in multiple arc, | am quite 
satisfied that comparatively with the distribution of gas, 
the distribution of electricity is sufficiently economical to 
permit of its practical application on a large scale. 

As to the cost of laying wires in a house, I have it on the 
authority of Sir William Thomson, who has juat had his 
house completely fitted with incandescent lamps from attics 
to cellars—to the entire banishment of gas—that the cost 
of internal wires for the electric lamps is less than the cost 
of plumbing in connexion with gas pipes. 

I have expended an amount of time on the question of 
cost, which I fear must have been tedious ; but I have done 
so from the conviction that the practical interest of the 
matter depends on this point. If electric lighting by incan- 
descence is not an economical process, it is practically un- 
important; but if it can be established—and I have no 
doubt that it can—that this mode of producing light is 
economical, the subject assumes an aspect of the greatest 
importance. 

Although at the present moment there may be deficiencies 
in the apparatus for generating and storing electricity on a 
very large scale, and but little experience in distributing it 
for lighting purposes over wide areas and consequently 
much yet to be learnt in these respects; yet if once it can 
be clearly established that light for light, electricity is as 
cheap as gas, and that it can be made applicable to all the 
purposes for which artificial light is required, electric 
light possesses such marked advantages in connexion with 
health, with the preservation of property, and in respect of 
safety, as to leave it as nearly certain as anything in this 
world can be, that the wide substitution of the one form of 
light for the other is only a question of time. 








IrTaL1AN Rattways. — The Italian Government is 
endeavouring to complete the Italian railway network. 
No less than eleven small lines are now under consider- 
ation, the cost of which will be about 8,400,0001., while 
their aggregate length will be 750 miles. Contracts have 
been let for 162 miles. A new line from Rome to Naples is 
also under consideration, which will shorten the time by 





three hours. 
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AMERICAN PASSENGER LOCOMOTIVE. 


Ir was announced last year that the Eames Vacuum 
Brake Company had purchased for importation into 
this country, an American passenger locomotive which 
had been constructed for performing an exceptionally 
quick service on the Philadelphia and Reading Railroad. 
We are somewhat at a loss to understand why the impor- 
tation of the engine just referred to has been under- 
taken ; but however this may be, the engine itself is 
one which possesses many features of interest, and as 
it was tried last week on the Lancashire and Yorkshire 
Railway, we have pleasure in laying engravings of it 
before our readers. 

The engine is one designed and constructed by 
Messrs. Burnham, Parry, Williams, and Co., of the 
Baldwin Locomotive Works, who have supplied us with 
the drawings from which our engravings have been pre- 

ared. It was, as we have already stated, originally 

uilt for the Philadelphia and Reading Railway Company, 
and it was intended to take trains from Jersey City to 
Philadelphia over the Bound Brook road—a distance of 
894 miles—in two hours. As will be seen from the 
engravings which we give on pages 264 and 265, 
the engine has outside cylinders and a single pair 
of drivers, there being a four-wheeled truck at the lead- 
ing end and a pair of trailing wheels under the firebox. 
The cylinders are 18in. in diameter with 24in. stroke, 
and the diameter of the driving wheels being 6 ft. 6 in., 

22 
18*X24 _ 99.7 lb. for each 


ao 


the tractive force will be 


pound of effective pressure per square inch on the 
cylinders. The total weight of the engine in working 
order is 85,000 Ib., of which 25,0001b. rest on the front 
truck, and the remaining 60,000 1b. on the driving and 
trailing wheels. By means of the arrangement to be 
hereafter described, the distribution of this latter load 
can be varied from 35,000 lb. on the driving and 25,000 lb. 
on the trailing wheels to 45,000 lb. on the driving and 
15,000 1b on the trailing wheels, it being intended that the 
larger loads on the driving wheels should only be applied 
to give the engine the necessary adhesion to start a train 
promptly, or under exceptional conditions. The boiler 
pressure is 1351b, per square inch, so that a cylinder 
pressure sufficient to give a tractive force equivalent to 
one-fourth the weight on the driving wheels can readily 
be attained. 

The engine has a total wheel base of 21 ft. 1 in., while 
the distance between centres of driving and trailing 
wheels is 8 ft. All the wheels have cast-iron centres and 
steel tyres, while the respective diameters are as follows: 
Truck wheels 36 in., driving wheels 78 in., and trailing 
wheels 45in. The wheels have solid spokes and hollow 
rims, and the driving tyres are 3in. thick. The axles 
are of wrought iron, the dimensions of the journals of the 
truck axles being Sin, in diameter by 8 in. long, those 
of the driving axle 8in. in diameter by 94 in. long, and 
those of the trailing axle 7} in. in diameter by 8 in. 
long. 

The truck is of the ordinary swing bolster pattern, 
with the springs arranged between beams which bear on 
the axle-boxes, as shown. In the case of the driving 
axle the springs are directly above the axle-boxes, the 
spring links at one end of each spring being coupled to 
the frame, while those at the other—or hind—ead are 
coupled to a compensating beam. The trailing springs 
are somewhat curiously arranged, as will be seen on 
reference to the side elevation. They are placed in the 
rear of the axle, and the two ends of each spring are 
coupled to the frame as usual, while the centre of each 
spring is connected to the rear end of a beam which 
passes over the corresponding trailing axle-box (bearing 
on the latter), and has its front end coupled to the com- 
pensating beam already mentioned as being coupled to 
the driving spring. To the compensating beams are 
fitted the arrangement for varying the weight on the 
driving axle, to which reference has already been made. 
This arrangement is one designed and patented by Mr, 
W. P. Henszey, a member of the builder’s firm, and it 
will be readily understood on reference to our side eleva- 
tion. From this view it will be seen that each com- 
pensating beam has the usual fulcrum pin taking a 
bearing on a bracket attached to the frame, this pin 
acting as the fulerum under ordinary working conditions. 
When a heavier load is to be transferred to the driving 
axle, however, the bearing of the compensating beam is 
transferred from the ordinary fulcrum pin to a cam 
carried on the end of a short lever mounted on a trans- 
verse shaft, this cam being brought into action by 
partially turning the shaft. The turning of this shaft is 
effected by means of an arm on it, which is coupled to 
the rod of a piston working a vertical steam cylinder 
arranged as shown; the, admission of steam to this 
cylinder is controlled by the driver. In our engraving 
the arm carrying the cam is shown standing at an angle 
of about 45 deg. with the beam. 

The framing is of the bar type almost universally 
adopted in the United States, and its form will be readily 
traced out from our illustrations. As will be seen from 
the right-hand half of the transverse section Fig. 3, the 
two cylinders are cast in one with the steam and exhaust 
pipe branches, the centre for the truck beimg also cast on. 
This arrangement makes a very simple job of this part 





of the engine; but it is evidently one which is only 
trustworthy with the exceptionally high quality of cast 
iron which American engineers can—fortunately for 
themselves—secure. As is usual in American practice, 
the cylinders have loose covers at both ends, and the 
valve chests—which are situated at the top—are not 
cast in one with the cylinders, but are bolted on. The 
valves are of the Allen or Trick pattern, and they are 
driven through the intervention of rocking shafts, by link 
motion of the Stephenson type, having the expansion 
links hung from one side only. The chief dimensions of 
the cylinders and valves, &c., are as follows: — 
Diameter of cylinders eve ove sa 1 6 
Stroke... ee ove ~ - eee 2 
Length of ports 


Width of steam ports 
», . exhaust ports 
Outside lap of valves 
Inside 9s a wn 
Lead, yy in. at each inlet edge, equivalent 
to ° eee 


Travel of valves in full gear aa 5y 
_ eccentrics ... ae eco oie 54 

The connecting rods have strap ends as shown, and 
there are four guide bars to each cylinder, the cross- 
heads, which are wrought-iron forgings, being fitted with 
brass wearing surfaces. 

The boiler is made entirely of steel, and is provided 
with an enormous grate area for burning anthracite coal. 
As will be seen from the transverse section, Fig. 2, the 
firebox extends laterally over the frames, and is provided 
with a grate of water tubes, there being, however, four 
solid removable bars placed as shown. The firebox 
crown is stayed directly to the crownof the firebox 
casing. The ash-pan forms two deep hoppers, one in 
front of and one in the rear of the trailing axle, as shown. 
The boiler tubes are of wrought iron. The boiler carries a 
capacious dome, on the cast-iron cover of which the safety 
valves and whistle are mounted. The regulator, which 
is of the equilibrium valve type, is placed in the dome. 
The chief dimensions of the boiler are as follow: 
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Diameter of barrel at smokebox end 

Thickness of shell plates ... 

Length of firebox inside 

Width _,, FS ie. “eae 

Total depth of firebox at front ... 
os 2 back ... 

Thickness of firebox tube-plate ... 

lates 


wm 


” ” Pp eco eee 
Diameter of water tubes forming grate... 
Thickness 9 99 wet 
Pitch - ee a 
Number of boiler tubes ... 198 
Outside diameter of tubes des 
Length of tubes 

es smokebox ove ‘ 
Diameter of chimney = an eee 
Height of top of chimney above rails -.. 
99 centreof boiler __,, dai 
Distance between exhaust nozzle and 
base of chimney ... re eve 
Diameter of exhaust nozzle (single) 
Total heating surface me ‘ia 
Great surface eco ove 
Flue area through tubes ... 
Sectional area of chimney oe oe 
Ratio of grate area to heating surface... 
tlue area through tube to grate 
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a tee 1:16 
Ratio of sectional area of chimney 1: 31.7 

It will be seen from the above figures that the enor- 
mous grate area causes the ratios of flue and chimney 
area to that of the grate to appear abnormally small, 
although these areas are themselves amply large for the 
size of boiler. Of course, with such a large grate the 
rate of combustion per square foot is very moderate. 
The smokebox is of much larger capacity than is usual, 
it being extended forward and intersected a little above 
its centre by a horizontal sheet of wire netting—3} meshes 
to the inch—through which the blast nozzle projects as 
shown. In front of the tubes also a sheet-iron deflector 
is placed obliquely, the lower part being hinged so that 
the opening under the lower edge can be regulated at 
pleasure. The boiler is fed by two injectors, no pumps 
being used. The boiler is fixed to the frame at the 
emokebox end, while the firebox is carried by four 
vertical links hinged to it and to the frame, as shown in 
Figs. 1 and 2, one pair of these links being at the rear 
and the other at the front of the firebox. 

As will be seen from our engravings, the engine has no 
footplate in the rear of the firebox, the stoking being done 
from the tender. There is, however, a footplate running 
along each side of the firebox casing at a level consider- 
ably above the tender footplate. The footplates, or 
“running boards” along the sides of the engine, are 
also at this high leve). The cab is of wood and fitted 
with movable windows at the sides as well as in front, 
as is usual in American practice. The engravings show 
the engine as constructed for use on the Philadelphia 
and Reading line ; but its dimensions as first made exceeded 
those allowed by the loading gauges in use here, and in 
order to run on English lines the engine had to be modified 
in this respect. . For the same reason the use of the high- 
level footplates would on English railways involve con- 





siderable danger to themen. Altogether, regarding the 
engine as first built, it is somewhat difficult to see how it 
could be altered to suit English requirements without the 
accommodation for the driver being considerably cramped, 
while great ineonvenience is likely to arise from the driver 
not being able to pass quickly from one side of the engine 
to the other. As to what has been done in the way of 
alterations to suit the engine for trial on the Lancashire 
and Yorkshire Railway, we are as yet without full infor- 
mation, but we learn that the width has been reduced by 
about 18 in. The tender, which carries 3800 U.S. gallons 
or 3040 English gallons of water, is mounted on two four- 
wheeled trucks; the weight loaded is about 70,000 Ib. 

A number of runs were made with the engine we have 
been describing before it was taken off the Philadelphia 
and Reading Line, but we need here only mention two, 
made on May 14, 1880. On this day the first run was 
made from Philadelphia to Jersey City, a distance of 
89.4 miles in 98 minutes, giving a mean speed of 54.73 
miles per hour. The load consisted of four cars, the 
total weight of engine, tender, and train being about 
148 tons. On the return trip another car was added, 
bringing up the weight of the train to 168 tons, and the 
journey back to Philadelphia was performed in 100 
minutes, giving a mean speed of 53.4 miles per hour. 
Each trip was performed without any intermediate stop, 
and all bearings ran perfectly cool. The highest speed 
attained during the trials was 81 miles per hour, a dis- 
tance of 2.8 miles being ran in two minutes, part of the 
way up an ascending gradient of 16ft. per mile. The 
water used in first trip was 2640 gallons, and during the 
return trip about 3100 gallons. We hope shortly to have 
something to say of the performance of the engine in this 
country. 








THE ELECTRIC LIGHT AT THE MANSION 
HOUSE. 

WE illustrate on page 268 an electric light installa- 
tion recently completed at the Mansion House by Messrs. 
R. E. Crompton and Co., of Chelmsford and London. 
Figs. 1 and 2 are respectively a side view and plan of 
the general arrangement of engine and current generators. 
Oo referring to Fig. 2 it will be seen that the available 
space for the power station is extremely small, being only 
29 ft.9 in. by 9 ft. 9in. for engine and generators ; this 
space being further reduced by three stone pillars. Tho 
motive power is obtained from a 16-horse power Otto 
gas engine ; the countershaft is placed at one end of the 
room as shown, so as to get suflicient length of belting 
for driving the dynamos at the opposite end of the room. 
There are four of these generators, two of which, A B, 
are used for feeding the arc lights in the Egyptian Hal’, 
a third, C, supplies the Swan lamps, and the fourth, D, is 
a spare machine. It will be seen from Fig. 1 that a 
flywheel 2 ft. in diameter is fixed on the spindle of the 
C generator in order to secure greater steadiness for the 
incandescence lamps, which might otherwise be affected 
by the pulsation of the engine. Flywheels are also to bo 
attached to the other generators, as the currents are 
found to vary between four and five ampéres, although 
the light produced does not oscillate appreciably. The 
engine is driven at a speed of 136 revolutions per minute, 
and has a flywheel 8 ft. in diameter, over which the belt 
passes to a 3 ft. pulley on the countershaft, which has 
thus a speed of 362 revolutions. The pulleys on tho 
countershaft for driving the dynamos are 2 ft. 3 in. in 
diameter, and of the latter, A and B have 7-in. pulleys, 
and C and D 6-in. pulleys, bringing the speed of the 
armatures to 1296 and 1512 revolutions respectively. 
With this speed a current of about 22 ampéres is obtain d 
for the six arc lights, and 1.5 ampéres for each of the 
44 incandescence lamps. The generators are fixed to a 
planed cast-iron bed-plate provided with grooves in which 
the holding-down bolts are secured in such a way that 
the machines can be set back in order to tighten the 
belts. This was done to allow of the use of cement 
jointed, and therefore perfectly smooth belting, so as to 
prevent any irregularity in running. 

Fig. 4 is an end elevation of the Biirgen machines 
employed. To save room these machines are placed 
vertically instead of horizontally, as in the more usual 
arrangement, and to afford greater facilities for adding a 
flywheel to the shaft. The diagram, Fig. 3, shows the 
arrangement of conductors, lamps, switches, &c. The 
six arc lamps in the Egyptian Hall are placed on two 
circuits, with 1, 3, and 5 on the one, and 2, 4, and 6 on the 
other. The six chandeliers in the saloon carrying the Swan 
lamps are arranged so that two circuits each take three 
chandeliers, and they are led back to the switches, so 
that if it should be found convenient to place them on 
separate circuits on some future occasion it can be done 
without altering the leads in any way. One chandelier 
out of three in a circuit, or two out of four in the two 
circuits, may be switched off independently of the others, 
by leading a separate return from the chandelier C and 
D to the switches. These latter, also marked C and D, 
are shown with the circuits disconnected, The central 
switch is for breaking the entire circuit or for connect- 
ing it to the ammeter when required, without breaking 
the circuit. We should mention that all the ornamental 
work connected with this installation has been most 
successfully executed by Messrs. Winfield and Co., of 
London. 
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THE CHINA CLIPPER “STIRLING 
CASTLE.” 

Tue Clyde has just made another addition to her 
maby triumphs in shipbuilding and marine engineering, 
inasmuch as she has within the past few days fitted out 
for sea and for service in the China trade, a splendid 
steam “clipper,” of 4300 tons register, which on the 
measured mile has attained the extraordinary speed of 
18.750 knots per hour, or over a series of six consecutive 
runs an Admiralty mean average of 18.418 knots, being 
equal to 21.303 statute miles. Such a speed in a great 
steamship designed for ocean traffic is, we believe, quite 
unprecedented, even in Clyde shipbuilding annals. The 
vessel in question is the Stirling Castle, built and engined 
by Messrs. John Elder and Co., Glasgow—a ship specially 
constructed for taking part in the China Tea Race, which 
is becoming more and more decidedly one of the events 
of the year. She has a long symmetrical hull, with 
graceful lines fore and aft, all of which give every indica- 
tion of great speed ; but in addition she has enormous 
engine power, far beyond what is customary in vessels 
of her size. Her measurements are as follows: Length, 
436 {t.; breadth of beam, 50ft.; depth of hold, 33 ft.; 
and while, as already mentioned, she is a vessel of 4300 
tons register, it is estimated that she will be able to 
bring home about 5300 tons measurement of the first 
teas this season from China. The engines with which 
the Stirling Castle has been fitted, are of Messrs. Elder 
and Co.’s three-cylinder type, two of the cylinders being 
each 90 in. in diameter, while the diameter of the other 
is 63in., the length of stroke being 5ft. Gin. The total 
heating surface of the boilers is 21,160 square feet, and 
the grate surface amounts to 787 square feet. Siemens’ 
steel, made at the Parkhead Forge and Steel Works, is 
used in the construction of the boilers, which are designed 
for working at a pressure of 1001b. per square inch. 
Fox’s corrugated flues, also made of steel, are used for 
the boiler furnaces. The propeller, which is made of 
manganese bronze, is 24 ft. 4in. in diameter, with a pitch 
of 31 ft. The vessel is also provided with Messrs. J. and 
H. Gwynne and Co.’s centrifugal pumping engines, which 
have been so largely adopted by Clyde builders. 

When this splendid steamer did her official trial last 
Friday in six hours in the Firth of Clyde, from Cumbrae 
Light to Corsewall Point and back, she attained an 
average speed of 18.18 knots per hour, whereas the con- 
tract speed was 174 knots. On the following day she 
was tried on the measured mile at Skelmorlie, making, 
as we have previously said, six consecutive runs, both 
with and against the tide, and with the following results: 


Runs. min. sec. < 
Ist 3 13 equal to 18.652 
2nd 3 20 , 18.000 
3rd. : - 18.750 
4th. 3 18 ra 18.181 
5th . 3 13 os 18.652 
6th .. 3 #18 an 18.181 


These are certainly most extraordinary results. It will 
be observed that the second, fourth, and sixth runs took 
about six seconds longer than the first, third, and fifth ; 
and this, it may be explained, was due to the fact that 
the ship on the former runs had to face a stiff southerly 
breeze. It should also be mentioned that during the 
trials the vessel had a cargo of 3000 tons of dead weight 
in her holds, and that her mean draught of water was 
22 ft. 3 in., which was in excess of that specified to the 
extent of 3in. The average number of revolutions of 
the trial was 66} per minute, with a steam pressure of 
100 lb., and vacuum of 28 in,; and the engines indicated 
8508.842 horse power. Notwithstanding the high speed at 
which the vessel was driven through the water and the 
enormous power given out in doing so, she was remark- 
ably steady, the vibration being almost imperceptible. 
This was shown in a very marked manner by filling a 
wine-glass with water up to the very brim and placing it 
at the extreme end of the saloon dining-table. Evenin the 
fastest run not one drop overflowed. Much of the stability 
and rigidity which the vessel is thus shown to possess is 
no doubt due to the fact that more than the usual » amber 
of bulkheads were employed in her construction, and 
which render her practically unsinkable in case of 
collision at sea. 

We may confidently expect that the performances of 
the Stirling Castle will be watched with a great amount 
of interest alike by shipbuilders, shipowners, and the 
great China tea merchants. It is the opinion of Mr. 
William Pearce (of Messrs. John Elder and Co.) that it is 
quite impossible, consistently with the present knowledge 
and resources of thipbuilding, that a ship canbe built to 
suit the China tea trade, to go faster and carry more 
than this particular vessel. For a ship to go faster she 
must of necessity be larger and have larger engines; 
then, if the engines are larger, they must be heavier and 
take up more room. But the depth of water in the 
Hankow river is limited, and it necessarily follows that 
the dimensions of the vessel must also be limited. 
Taking these facts into consideration, Mr. Pearce and 
Mr. Thomas Skinner, the managing owner, when they 
were discussing what would be the best size for the 
ship, came to the conclusion that the maximum size and 
speed were those which we have already mentioned, 
if she was to be profitably employed in her own special 


trade. Not only is she constructed forthe special trade 
of carrying tea, but she is adapted for other purposes in 
which she may be required. She may be used as an 
Atlantic liner, and she is peculiarly adapted for cruising, 
being very strong, and capable of carrying the heaviest 
guns, besides having facilities for carrying a sufficient 
quantity of coal fora twenty-four days’run. The system 
of construction adopted in the Stirling Castle was resolved 
upon because it was desired that she should be placed on 
the Admiralty list of vessels suitable as transports, or for 
cruising purposes, She complies with all the Admiralty 
requirements. 

Considering the fact that the Stirling Castle is 
primarily and specially designed for great success in the 
China tea carrying tradé, she may beregarded as the 
champion ship of the Indian Ocean, There was atime, 
and that not very long ago, when the Boston clippers and 
American merchants had a monopoly of this branch of 
commerce ; but the repeal of the obnoxious tonnage laws 
having enabled the shipowners of this country to build 
vessels adapted to the trade, they at once entered into 
competition with their American rivals, and rapidly drove 
them out of thefield. The introduction of steam into the 
trade was the next step forward. Messrs. Holt, of 
Liverpool, had a series of vessels built to go round 
the Cape of Good Hope at the rate of nine or ten miles 
an hour, with a small consumption of coal. These 
ships, along with a number of steamers built on the 
East Coast, were very successful, as there was nothing 
to oppose them. But on the opening of the Suez Canal, 
the owners of the Stirling Castle (Messrs. Thomas 
Skinner and Co.) and other firms, began to build ships of 
a very superior class to those of the early days. The 
firm just named bad eleven built, and following them 
came the projectors and owners of the “Glen Line” (A. 
C. Gow and Co., Glasgow, and M‘Gregor, Gow, and 
Co., London) whose vessels have been remarkably 
and deservedly successful. They bave had an immunity 
from accidents which was somewhat unprecedented, and 
in consequence they have been great favourites. The 
competition has been principally between the owners of 
the two lines, and it has in recent years been very keen 
for what are called the first teas of the season. To ship- 
owners the competing race is known as the Derby of 
the ocean, the victory being regarded as the blue 
riband of the sea. It is a well-known fact that the 
tea which comes to this country eight or ten days in 
advance of that brought by any other steamer commands 
a price in the market which yields a large profit to the 
exporter. For that reason the China merchants have 
been in the habit of encouraging a type of vessel which 
has never previously been seen anywhere else in the 
world, either in sailing ship or steamer; and to the 
liberality of those gentlemen who never stick at 1/. or 21. 
of freight paid to shipowners of this country is due the 
development of the splendid ocean steamer whose official 
and trial trip performances have led to these remarks. 
Her owners, her builders, and the gentleman who has 
the credit of having designed and superintended the 
construction of her engines (Mr. A. D. Bryce) may all 
feel proud of the Stirling Castle. We understand she 
has already started on her first outward voyage, sailing 
direct to Hankow from the Clyde. 





SIEMENS’ GAS ENGINE. 

WE illustrate on page 269 of the present number an 
arrangement of gas engine and gas generating apparatus 
designed and recently patented by Dr. C. W. Siemens, 
Figs. 1 and 2 being views of the engine, and Fig. 3 showing 
the gas generating arrangement. 

Referring to our engravings it will be seen that in the 
engine the lower part A of each cylinder is cooled by water 
circulating through its casing; the upper part B is lined 
with refractory material, such as fireclay; the trunk 
piston C is made hollow and formed with a shield covered 
by refractory material to protect the packing of the piston 
and the surface of the lower part of the cylinder from heat. 
The pistons of the two cylinders are ted t 
ing rods D to opposite cranks on the shaft E. This shaft 
by means of bevel gear F works a revolving cylindrical 
valve G situated in a casing between the two cylinders. The 
lowest part of this casing is supplied with combustible gas, 
and with air in proportions regulated respectively by stop 
cocks or valves g and a. The highest part of the casing 
communicates with the discharge pipe d. The middle part 
of the casing communicates with the reservoir R, which 
can be cut off from communication by a stop-cock H, so 
that the charge in the reservoir may be retained when the 
engine is stopped. 

‘he reservoir R is of cylindrical form, and has a domed 
cover r of sheet metal, which may give way in case of 
excessive pressure occurring within the reservoir. The 
middle space of the hollow valve G communicates by a 
number of holes with the middle space of the slide casing. 
It also, by means of a port p' at its lower part, communicates 
alternately with the annular spaces of the two cylinders, 
this communication in each case being made when the 
piston is performing the latter part of its downstroke. The 
interior of the slide also, by means of a port p? at its upper 
part, communicates alternately with the tops of the two 
cylinders, this communication being in each case made 
while the piston is performing the first portion of its down- 
stroke. During the upstroke of each piston the slide by 
means of a port p* makes communication er angen ne 
each cylinder from the bottom of the slide casing, and by 
means of a port p* makes communication alternately from 








each cylinder to the top of the slide casing. Tn the passage 


connecting the top of the slide casing to each cylinder is 
placed a regenerator K , consisting of a number of perforated 
metal plates or sheets of wire gauze. In order that gas of 
poor quality or gas diluted with a large proportion of air 
may be employed, there is used an igniting arrangement 
which operates as follows: L is a vessel containing a supply 
of hydro-carbon oil, preferably of volatile character ; from 
this vessel pipes lead to two cocks 1, one for each cylinder, 
these cocks being caused to revolve in time with the engine 
shaft by a chain M communicating motion from a chain 
wheel on the engine shaft to a chain wheel of equal size on 
the spindle of the two cocks. The plug of each cock has 
on its side a small hollow, which during one part of its 
revolution presents itself under the oil pipe and receives a 
charge of oil. cn. another part of its revolution, which 
is timed to corres; with the flow of gaseous mixture to 
the cylinder, the hollow of the plug presents itself to the 
bend of a pipe U' leading from the top of the cylinder to a 

rt p* opening into the cylinder below the regenerator K, 
in which port are situated two wires of platinum P. These 
wires are connected with the brushes of a commutator Q 
on the engine shaft, which commutator is in electrical con- 
nexion with the poles of a battery, dynamo-electric 
machine, or other source of electricity. Instead of two 
wires to produce a spark a single wire may be arranged to 
become incandescent at the proper time for ignition. 

The operation of the engine is as follows: Each piston 
as it ascends draws into the annular space under it a 
supply of gas and air in proportion regulated by the cocks 
or valves g and a, and as it descends it forces this charge 
into the interior of the revolving valve and its casing, and 
into the reservoir R which communicates therewith. When 
either piston is at the top of its stroke the revolving valve 
admits to the upper part of the cylinder a supply of the 
gaseous mixture from the reservoir and valve casing, and 
this through the generator K. At the same time a 
portion of the charge passes by the pipe l', and becomes 
enriched by admixture therewith of the hydro-carbon oil 
delivered to it by the cock 1. The enriched mixture in 
passing the platinum wires P, which at that time give an 
electrical spark, is ignited and ignites the charge that is 
passing through the regenerator into the cylinder. The 
mixture thus ignited expands, and acting on the full area 
of the = propels it downwards, the underside of the 
piston being at that time subject to pressure only on its 
annular area. When the piston has completed its down- 
stroke the passage is open to the discharge pipe d, and the 
expanded products of combustion then pass from the cylin- 
der through the regenerator, and are disc In their 
pow they give out to the regenerator a large portion of 
their heat which the charge entering the cylinder for the 
next stroke receives in passing through the regenerator. 

Fig. 3 on page 269 is a vertical section of a gas producer 
and scrubber, which, as stated above, may be employed in 
combination with the engine above described for supplying 
it with combustible gas. The producer is a vessel lined 
with refractory material. At the top it has a supply 
opening covered by a U cap, having a flange dipping into a 
sand joint. At the bottom it has an opening surrounded 
by inclined bars V, which rest upon a water pipe v per- 
forated with small holes, by which water issues to cool the 
bars and generate vapour. This vapour rises along with 
a limited supply of air through the incandescent fuel above, 
and combustible gas is produced, which collects in the 
annular space u, and is led thence by a pipe to the scrubber. 
The scrubber is a vessel containing in its lower part water 
W supplied by a pipe w, and having an overfloww'. The 
gas is caused by a perforated deflecting plate to bubble 
through the water, whereby it is cleansed and cooled, and 
it passes by a pipe X to supply the engine. The upper end 
of the vertical pipe of the scrubber is made open and 
cov by a cap sealed in water while the producer is at 
work. In starting the producer this cap is removed and a 
chimney pipe put in its place so as to give a draught for 
kindling the fuel in the producer. When the fuel is kindled 
the chimney is removed and the cap substituted, where- 
upon the suction of the engine continues the draught as 


required. 








THE Enotnt, Borer, AND EMPLOYERS’ LIABILITY 
InsuRANCE Company, Limirep.—The annual meeting 
of this company was held on March 16th at the head office 
No. 12, King-street, Manchester, Mr. R. B. Longridge, the 
managing director, —e The annual report, which 
was taken as read, showed that the progress of the com- 
pany had been greater than that of any other company of 
the same kind. A comparison was made with the two 
largest and most successful companies, from which it 
appeared that in the one case the total income was about 
38.5 per cent., and in the other only 19.8 per cent. of the 
income of this company for the same period. The gross 
income for the year 1881 amounted to 16,929/., being an 
increase of 4720/. as compared with the previous year. 
The claims for breakdowns of engines had been heavy, 
more especially for the latter half of the year, the amount 
paid for the same amounting to 4985]. The chairman 
stated that there had been no explosion of any boiler 
insured by the company from its formation up to the 
present time, and he hoped with the careful inspections 
made by the officers of the pany that explosi if not 
entirely prevented would at least be of very rare occur- 
rence. He did not anticipate much reduction in the number 
of accidents to engines as there were few engines without one 
or more weak parts, and even with the strongest, accidents 
were of common occurrence, owing to want of care on the 
part of the attendants. During the last twelve months 
161 breakdowns had occurred among the engines insured 
by the company. In addition to which many engines which 
the company had declined to insure had since broken down. 
A dividend at the rate of 3 per cent. was declared, making 
with the interim dividend previously paid 4 per cent. for 








the year. Mr. Walter Fletcher, the retiring director, an 
Mr. W. Aldred, the auditor, were re-elected, acs 
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NEUMANN’S BOILER. 































































































Or the cylindrical boiler with short tube pockets, con- 
structed by Mr. F. A. Neumann, of Aix-la-Chapelle, 
of which we now annex illustrations, we did not 
speak in very high terms when remarking generally on 
the boilers exhibited at Diisseldorf in 1880 (vide vol. xxx., 
page 177), and when examining the drawings which 
we now give, our readers will be able to judge for 
themselves as to the justice of our remarks. Inasmuch, 
however, as it was one of the boilers tested at Diissel- 
dorf, we have thought it desirable to illustrate it to 
complete our series. 
for bad feed water the boiler may recommend itself 
as being easily cleaned ; the deposits would, however, rest 
at the bottom of the boiler and be impinged upon by the 
flames. The pockets cut in the boiler and filled with 
clusters of short tubes, round which the products of com- 
bustion are forced to circulate by closely-fitting fire 
bridges, see Figs. 1 and 2, no doubt increase the heating 
surface and may add to the efficiency of the boiler, while 
the very simple setting may recommend itself to some 
people, at the same time the arrangement is not one 
which we can regard favourably. Cleaning doors are 
provided opposite to the tube clusters, and tanks are 
formed in the setting for collecting the fine ashes which 
are not carried over the bridge with the flame. 

The feed enters the boiler near the lowest point 
through a neck, which also carries the blow-off cock, 
and where cold feed is used it is likely to impinge rather 
disadvantageously on the hot tubeplate of the back 
pocket. It may not be out of place here to remark 
that the old-fashioned steam dome appears still to be in 
favour with numerous Continental boilermakers, while 
quite a number of them, however, have abolished it in 
favour of better substitutes where necessary. 

A tabulated statement of dimensions of this boiler are 
here added for ready reference: 


Heating surface in square feet 
Grate area ~ - total ... 
a A », between bars 
Water surface eve ae an ee 
Contents of Boiler: 
Water space in cubic feet... 
Steam space 99 sia - - 
Flue area in square feet over fire bridge... 
through brick flue 


” ” ” 
», at damper ° 


Proportion of water surface to heating 
surface... ose on ine he 


The construction is simple, and | 





oy of grate area to heating sur- 


1: 36.2 
2.27:1 
1.32:1 


Proportion of grate area to grate area 
between'bars ose ove ose oe 
Proportion of grate area to flue area 
over fire bridge .. ies cai ane 
Proportion of grate area to area of brick 
ue... one “ -~ eve . 2.64:1 
Weight of boiler .. 10 tons 2 cwt.1 qr. 11 lb. 
Contents of brickwork, cubic feet a 878.3 
The results obtained with this boiler during the experi- 
ments at Diisseldorf were duly recorded by us in our 
account of these trials published on page 529 of our 
thirty-first volume. We may, however, repeat here 
that with feed at 68.9 deg. Neumann’s boiler evaporated 
7.20 1b. of water per pound of coal, or 7.91 lb. of water 
per pound of net combustible, into steam at a pressure 
of 86.6 lb. per square inch, the evaporation being 
effected at the rate of 2.9 lb. per square foot of heating 
surface per hour. 


TURBINES AND PUMPS AT PIERRE- 
LA-TREICHE. 

In the course of the reviews which appeared in our 
two last issues (vide pages 213 and 288 ante) of M. Picard’s 
book, entitled “ Alimentation du Canal de la Marne au 
Rhin et du Canal de l'Est,” we referred briefly to the 
turbines and pumps at Pierre-la-Treiche which formed 
part of the works described. This week we are enabled, 
through the courtesy of M. Rothschild, the publisher of 
M. Picard’s work, to reproduce in our two-page illus- 
tration and on page 273, the engravings showing the 
general arrangement of these pumps and turbines. We 
shall in a future issue give full details of this machinery, 
and until then we postpone the description. 











AUTOMATIC RAILWAY SIGNALLING. 
To THE EpiTor oF ENGINEERING. 

Srtr,—At a late meeting of the Academie des Sciences, 
Paris, M. Meumsier explained his new system of permanent 
automatic railway signalling, which described briefly, 
consists of the laying down between the rails of the per- 
manent way an electric wire supported at intervals upon 
cross-sleepers by means of insulators, and connected to the 
various stations, junctions, &c. On one of the axles of the 
guard’s or other van, M. Meumsier fixes a revolving wire 
brush, in such a way, that whether the train is in motion or 
not, it shall be in contact with the electric (track) wire ; 
the brush he connects with a battery and signalling appa- 























ratus inside the van, so that the guard can put himself in 
communication with the trains behind or before him. The 
negative pole he proposes to connect to the earth by means 
of the axle wheels, rails, and sleepers. The president of the 
Academie (M. Dumas) referred the consideration of M. 
Meumsier’s important suggestion to the Committee of 
Investigation and i M. Meumsier claims to have 
overcome all the difficulties at once apparent, such as level 
crossings, junctions, &. 
=== 


Onur most general system of signalling,e.g.,the block system, 
although a decided and great improvement over the others 
——e- it, has still many obvious disadvantages; the 
system depends, as those before it, upon mechanical, 
optical, and illuminating means for transmitting the 
immediate purport of the signal to the driver, and in 
foggy weather to detonators. 

The guard and driver are perfectly helpless, and entirely 
dependent upon the signalman, who occasionally, owing to 
overwork, lassitude, and the complication of his duties, is 
alarmingly liable to errors of judgment; moreover, the 
latter has no such risk to run as have the guard and driver, 
so that if we had such a system of signalling as that 
suggested by M. Meumsier, the whole responsibility as to 
the safety of the train would rest upon the guard and 
driver, who, having the responsibility, and knowing that an 
error of judgment might be fatal to their own lives, would 
probably act with appropriate discretion. 

The writer suggests a further modification of M. 
Meumsier’s system, as follows: that instead of having the 
electric communicating wire fixed continuously, it should be 
divided into sections of say a mile each, or such a distance 
as would permit the driver on the intimation of his 
approach to another train, to pull-up safely. These 
sectional wires to be so arranged that when two trains 
entered one section, the electrical circuit would be com- 
pleted, automatically ringing bells in each train, so that the 
guard and driver would instantly know of his approach to 
another train ; of course it =a be necessary to have two 
wires, a in such a way that the terminations of one 
should be midway between the terminations of the other. 
The action would be as follows: assuming a section of the 
electrical communicating wire A (see Fig.) to be in contact 
by means of the electric brush with the battery and 
electric signalling apparatus in van B, the circuit would be 
incomplete, as long as no other train entered the section of 
wire, but as soon as train C entered the section the circuit 
would be completed, and the signal apparatus set working ; 
thus the system would be perfectly automatic. 

Yours truly, 
B. H. Tuwarre, A.M. Inst. C.E., &c. 





COMPOUND LOCOMOTIVE. 
To THE EDITOR OF ENGINEERING. 

Srr,—In the numberof February 17th, of your valuable 
paper, I find in a speech by Mr. F. W. Webb, a brief 
description of the trial of a compound locomotive, which 
seems to have given very satisfactory results. Iam glad to 
find that the compound locomotive system is at last 
beginning to get a fair trial, and receiving its due attention, 
and I hope that before long it will be quite generally 
adopted, since a large saving of fuel is thereby effected. 

It may perhaps interest some of your readers to know 
the results of the working of a locomotive compounded 
some six months ago by Mr. F. Schichau, Elbing, for the 
Marienberg Mlawka Railway. This engine was some 
five years old, and had done heavy service in goods traffic. 
One of the ordinary cylinders was replaced by a large low- 
pressure cylinder, but owing to want of space this could 
not be given the most economical size. Altering the valve 
gear, fitting the necessary new piping, and putting the 
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engine again into working order was all done at a cost of 
about 20vl. 

The result was very satisfactorily. The engine drew 
the same number of axles as before, steam could be easily 
kept, and instead of requiring to take water or coals five 
times on the usual run, four supplies were sufficient, thus 
giving a saving of twenty per cent. in fuel. The engine 
ran as smoothly as before, and was very easily handled, 
started, and stopped. This is, I think, a sure proof of the 
advantages of compounding locomotives. 

Iam, Sir, yours truly, 
Rupoups A. ZIESsE. 








THE RIVER CONSERVANCY BILL, 1882. 
To THE EpiTor or ENGINEERING. 

Srr,—I have read with interest your recent article 
on this subject, and I agree with you that the Bill now 
«fore Parliament is unsatisfactory in many of its pro- 
visions, and does not show a just appreciation of the diffi- 
culties to be encountered or a knowledge of the wants of the 
country. 

Lord Salisbury’s advice as to the advantage of studying 
a large map is applicable to this subject, and I should 
advise all persons who take an interest in the matter to 
purchase the large Ordnance map of catchment basins 
published by Mr. Stanford. They will see by this that 
the whole of England and Wales is divided into rather 
more than 200 catchment areas, some of them being very 
large and others embracing but a few square miles. In not 
more than thirty of these are works of importance required, 
but in all the 200 there is great need of an authority to 
deal with all questions respecting the flow and economy of 
the rivers. 

The present general demand for river legislation has 
been caused by the succession of very wet seasons, and a 
River Conservancy Bill is considered as being merely 
synonymous with one to provide for the prevention of 
floods. We may now probably have a cycle of unusually 
dry years, and after all the draining which has lately been 
done, the want of water storage will no doubt be greatly 
felt. 

The forthcoming great Fishery Exhibition will similarly 
direct attention to the fact that we have lost a great 
natural source of food supply by allowing manufacturers 
and local boards to turn our rivers into open sewers, and to 
kill hundreds of tons of fish with dyes, chemical refuse, 
lead washings, and colliery waters. 

Conservancy boards rightly constituted should have 
control of all these and similar matters, and there should 
be no river in England exempt from such an authority. 

No doubt there does exist in the statute book at the pre- 
sent moment an Act for the Prevention of River Pollution, 
but every one who lives in the country knows that it is 
practically inoperative. The cause of this is that there is 
no authority powerfal enough to enforce its provisions. 

The prevention of pollution should be one of the chief 
duties of a conservancy ; for it is most certain that 
even with regard to floods the pollution of the water 
is the principal reason why they are injurious. It is 
the pollution in the flood water which poisons wells in 
towns and villages, and the fcetid and decaying matter 
deposited in cellars and ground floors which causes fevers 
and diseases amongst the population; it is the gritty and 
unwholesome rubbish brought down from refuse heaps 
and mannafactories which parges cattle and destroys sheep, 
and but for the poisonous foreign matter, which is carried 
down and kills the finer grasses and clover, floods would 
often do more good than harm to the land. 

Another object of conservancy legislation should be the 
more extended utilisation of the water power of the country, 
and it is probable that with the increased use of electricity 
for lighting and a pee the existence of this power 
will be more considered. 

These objects can only be effectually attained by the 
compulsory formation of a conservancy board for each 
catebment basin, as defined by the large Ordnance map of 
catchment basins. Such boards should be composed of an 
equal number of persons chosen by the courts of quarter 
sessions, and of members chosen by the corporations and 
local boards in the districts. The number of members of 
each board, and the number to be returned by each court 
of quarter sessions, or corporation or local board, should be 
fixed by the Local Government Board, which should also 
order these bodies to elect their representatives by a certain 
date. 

A conservancy board when constituted should have 
entire control over all matters affecting the flow and 
economy of every river within the area, and its duties 
would be, primarily, to inquire into any complaints made 
to it of damage done by floods, to compel riparian pro- 
prietors to fulfil their rat:one tenure obligations, to enforce 
the provisions of the Pollution of Rivers Prevention Act, 
and to prevent the construction of any new work which 
may have a tendency to obstruct the proper flow of water. 

One of its first acts would be to appoint a duly qualified 
engineer, who should periodically inspect the rivers of the 
area, and report to the board any cases of pollution, flood- 
ing, otstruction, or damage. 

It would be most important that these officers should be 
men of the highest qualifications and character, as their 
cuties, especially with regard to pollution, will be most 
difficult. It is now well understood that the Pollution of 
Rivers Prevention Act, and others of tne Health Acts, are 
rendered in many districts inoperative, owing to the con- 
stitution of the local boards, and the class of officers they 
employ. Where the areas are small, and where no works 
of importance will probably be required, it will of course 
be ous of the question for a conservancy board to provide 
a salary sufficient to engage an engineer of much standing, 
and in such cases it will be advisable that two or more 
adjacent boards should combine, and appoint an engiaeer 
for the united areas. — : 

To pay any expenses incurred in the election of the con- 





servancy board and for the salary of officers, a general 
conservancy rate must be levied on all lands included in 
the catchment basin, such rate to be based on the poor 
law assessment. 

Here the expenditure of a conservancy board will in very 
many cases cease, but where the engineer shall report that 
in any district or districts defined by him upon a map 
important works are necessary for the prevention of 
floods or other purposes the conservancy board shall call 
upon the ratepayers of that area to elect a district board, 
each ratepayer having a number of votes in proportion to 
the sum at which his land within that area is rated. The 
number of members of the district board and their qualifi- 
cations shall be defined by the conservancy ‘ 

The district board shall, when elected, consider the 
report of the engineer, and if it agrees thereto the neces- 
sary works shall be carried out, and the cost paid by a 
rate levied by the district board upon the principle of pro- 
bable benefit. Any dispute as to the necessity for any 
work or the amount or incidence of any rate shall be re- 
ferred to the conservancy board, and in the event of dis- 
agreement to the Local Government Board. 

Similarly on the receipt of a petition signed by a certain 
number of ratepayers declaring that works for the pre- 
vention of floods, for purposes of irrigation, town improve- 
ment, storage er supply of water are, required in any 
localtity the conservancy board shall, if it thinks a suffi- 
cient primd facie case has been made out, direct the 
engineer to inquire into and report fully upon it, and to 
prepare a scheme with plans and estimates. A district board 
Shall then be appointed for the area in which the work is to be 
done, and if the majority of its members is in favour of the 
scheme the decision shall be reported to the conservancy 
board, which shall instruct the engineer to carry out the 
work. 

If conservancy boards were constituted over the whole 
kingdom there would be without doubt a great increase of 
national wealth; the annual enormous losses incurred b 
floods would cease, there would be less disease among bot 
men and beasts, there would be, on account of the purer 
streams, a greatly increased and very valuable fish supply, 
and there would be better crops and improved land. 

Apologising for the length of this letter, 

I am, Sir, your obedient servant, 

March 4, 1882. K. 


STANLEY ENGINEERS IN INDIA. 
To THe Epiror or ENGINEERING. 

S1r,—A letter appeared in your issue of the 13th of 
January last, signed by Colonel C. Chesney, R.E., late 
Principal of the Royal Engineering College, Cooper’s Hill, 
in which he endeavours to defend the engineers turned out 
by that Institution at the expense of the so-called ‘‘ Stanley 
Engineers”’ or old Competition Wallabs. 

I, being one of the ‘‘ Stanley engineers,’’ think it my 
duty to correct Colonel Chesney’s misstatements in as 
public a manner as they were made, and I trust for this 
reason you will be good enough to publish this letter in 
your widely-circulated jouraal. The first misstatement I 
would draw attention to is the following : 

** Some of them (Stanley engineers) may have had some 
practical training, but a large proportion* of them had 
had none whatever. The conditions of admission to the 
Indian Public Works Department in those days were the 
passing a very elementary examination, and the having 
served for one year as pupil to an engineer. But as it was 
not specified what sort of an engineer they were to serve 
under or what amount of practical training they were 
required to undergo during that year, and as any one who 
chooses to do so may dub himself a civil engineer, and 
take pupils, practically the preparation of a large propor- 
tion of these young engineers had fallen into the hands of 
a few ‘crammers’ who lived in London; who had no pro- 
fessional practice to speak of, and who worked up their 
pupils to pass the needful examination in mathematics and 
the elements of surveying. The so-called pupilage, in 
fact, instead of being pupilage under an engineer as was 
intended, had in many cases pe ay into pupilage 
under a tutor. Asa means for selecting engineers trained 
or untrained the examination and the test were a mere 
sham.”” So far as the engineers that I was acquainted 
with, who came out to India in 1866, 1867, 1868 are con- 
cerned, I know for a fact that most of them had received a 
good 7 education, and had been pupils of engineers in 
the United Kingdom of known position and repute. These 
young engineers, I may mention, possessed both technical 
and practical qualifications of no mean standard, and proved 
this by passing the test laid down by the Secretary of 
State. Some of the Stanley men were articled for periods 
varying from three to five years, and some even had been 
assistants up to the time of their examination or “‘ sham 
test’’ as the gallant colonel calls it. Colonel Chesney, I 
observe, would have the public believe that the engineers 
to whom the greater portion of the Stanley men were 
articled, were a body of quacks! I don’t know what 
these worthy gentlemen will think of this insult, for it is 
nothing more nor less. Anyhow, it would, I submit, have 
been in better taste had Colonel Chesney reserved his 
remarks, and so spared the feelings of many honourable 
gentlemen who are still living. 

As tothe conditions of admission to the Public Works 
a and the examination the Stanley engineers 
had to pass, I would refer Colonel Chesney to the papers 
of what he calls the ‘‘sham test,’’ published by Messrs. 
Hansard and Co., of Great Queen-street, London, by order 
of the House of Commons, and in your paper in the 
years the examinations were held. The conditions he will 
find were most strict, and were rigorously carried out by 
the India Office authorities. The examivations were most 
searching and complete, and were conducted by eminent 
professors and officers appointed by the Secretary of State, 
such as the late Professor J. Cape, A. M., &c., Mr. George 


® The italics are mine. 














White, C.E., and the late Colonel C. D. Newmarch, R.E., 
(vide the opinions of the leading professional engineering 
journals published at that time), and I think therefore that 
Colonel hanage remarks as to ‘‘ sham tests”’ can only be 
intended as a slur on the India Office authorities for the 
careless manner in which he supposes they conducted these 
examinations. 

It is evident that the colonel has a most superficial 
knowledge of the subject he has written about, and that he 
has not even taken the trouble to search for facts before 
making such unfounded assertions. It reminds me very 
much of the statement made by the Duke of Argyll in the 
House of Lords in July last, nes the failure of the 
barracks at Allahabad, which he attributed to the gross 
ignorance of the civil engineers of the Public Works De- 
partment, but which tarned out on inquiry to be attri- 
butable to the Royal Engineers. 

It is to be regretted that officers holding high State posi- 
tions should lower themselves in the estimation of the 
public by making such rash and unfounded statements, as 
there is no possible excuse for their so doing, they having 
every opportunity of getting at facts if they will only take 
the trouble to do so. 

As to the few London “crammers’’ into whose hands 
Colonel Chesney says the greater proportion of these engi- 
neers had fallen, it hardly needs comment, but I would 
again refer him to the Parliamentary papers before alluded 
to, and he will find from them that the greater portion of 
the ‘‘Stanley engineers’’ had undergone an expensive 
technical education at some university or college recognised 
by the Secretary of State, and had n articled to well- 
known engineers residing in the United Kingdom. I know 
for a fact that many of the Cooper’s Hill students are sent 
to the very firms of engineers (‘‘ quacks’’ as ColonelCbesney 
implies) for their period of practical training, varying from 
six to twelve months, whereas many of the ‘‘ Stanley engi- 
neers’’ were articled for terms of from three to five years. 
The great advantage Government gained in obtaining engi- 
neers in the open market by the old competitive system, 
was that they obtained a class of men who were thoroughly 
technical and practical engineers at the absurdly low rate 
of 170 rs. per month—men who were sufficiently ex- 
perienced to be placed in charge of large works when they 
arrived in India. I regret to say that this cannot be said 
of the Cooper’s Hill students, who are afterall mere school- 
boys, and are of very little use to the State until they have 
had at least two years’ experience in the country at Govern- 
ment’s expense. This is a well-known fact to unprejudiced 
officers serving in the Public Works Department in India. 

Any number of men could bave been obtained under the 
old competitive system had the same advantages of pay 
and the other inducements been offered to them as are now 
offered to Cooper’s Hill students, and it would have been 
by far the most economical, efficient, and best system for 
the State ; 350 rs. per month for raw Cooper’s Hill students 
is a very different matter from the miserable pittance of 
170 rs. per month for qualified professional men to start 
with in India. There is no doubt this is the key to the 
failure of the old system ; it was not through the inferior 
quality of material obtained in the open market as Colonel 
Chesney wishes the public to believe, but rather because a 
sufficient number could not be obtained at the rate of pa 
offered. If Colonel Chesney is unable to see for himself 
what kind of service the Stanley engineers have given in 
India, he will, if he will only make the necessary inquiries, 
find that these engineers are second to no other class of 
officers in the Public Works Department. Several of them 
have had, and still have, some of the largest public works 
in the empire under their charge and control, and what is 
more, their works have not failed. Not only does Sir A. 
Clarke’s unbiassed opinion bear out this, but it is also the 
opinion of all other disinterested professional authorities. 

As before stated, any number of qualified engineers can 
be obtained by open competition if proper inducements and 
a fair share of the prizes in the service are offered, instead 
of the bulk being monopolised by the Royal Engineers as 
at present. Even the Cooper’s Hill institution is managed 
by well-paid officers of the Royal Engineers, and, I believe, 
it will be found that they monopolise the best paid engi- 
neering appointments in that institution. It ap then 
in order to secure a pension for service in India, and in 
addition to find comfortable quarters and a good as 

rincipal or professor at Cooper’s Hill, one must need be a 
i No wonder then that Colonel Chesney 


Engineer. 
upholds his pet college, but he will find that it will only 
answer for a few P  o- longer, as it is rapidly losing the 
rst enj 


popularity it at joyed. The general opinion, both 
in India and at home, is that the sooner this institution is 
closed the better for the Government and the Indian tax 
payer. am, &., 
An ABUSED STANLEY ENGINEER. 
India, February 28, 1882. 


LgyLanp LocaL Boarp—ComPsTITIVE SCHEMES FOR 
Pusiic WorKs OF WATER Supp.Ly.—The having 
recently invited engineers to send in plans and estimates of 
the cost of the whole of the works necessary for the water 
supply of this district, the following gentlemen submitted 
schemes, viz.: Mr. Hen Bancroft, Manchester; Mr. 
P. L. Edinger, Walton-le-Dale ; Messrs. Gotto and Beesley, 
Westminster ; Messrs. Goodison, Atkinson, and Forde, 
Liverpool; Mr. Joseph Harding, Preston; Mr. George 
Heaton, Wigan ; Messrs. Moorson and Sacré, Manchester ; 
Mr. Alfred Moore, Manchester; Mr. E. Timmins, Run- 
corn; and Mr. William Wrennall, Liverpool. The Board 
have beld special meetings to consider these schemes, and 
from the closeness of the estimates and generul excellence 
of the plans. the competition has been keen. The Board 
ultimately at their meeting on Thursday last decided to 
a a > submitted b ten poy Wrennall. < 

iverpool ; who is consequently se to carry Out the 
works. The scheme submitted by Messrs. Goodison, Atkin- 
son, Forde was considered to be second, and they 
were consequenly awarded the sum of 201. 
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NOTICE OF MEETING. 

THe INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 28th, 
st 8 p.m. Papers to be discussed: 1.“ The Design of Struc- 
tures to Resist Wind Pressure.” by Charles B. Bender. 2. “On 
bm ~~ ze of Viaducts to Sudden Gusts of Wind,” by Jules 

udard. 
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THE Navy Estimates which have now been placed 
before Parliament are full of interest, and call for 
very careful consideration and discussion. It is 
to be regretted that the matters dealt with therein, 
although of vast importance, affecting as they do our 
existence as a nation, cannot be debated in Parlia- 
ment till many weeks have passed ; but it is to be 
hoped that notwithstanding this, their great import- 
ance will not be lost sight of, and that they will be 
thoroughly discussed when the other matters of 
business which intervene have been disposed of, 

Mr. Trevelyan’s statement leaves nothing to be 
desired, either on the score of conciseness or fulness, 
and in many ways it was very satisfactory, but we 
doubt whether in all respects the programme pro- 
posed by the Government will be regarded as meeting 
all the exigencies of the case. 

All will go with Mr, Trevelyan in his dealing 





with the personnel of the Navy. His description of 
the policy of the Admiralty with regard to engine- 
room artificers, engineer officers, and carpenters, as 
well as with regard to marines and warrant officers, 
shows that he has given much consideration to the 
subject, and is well acquainted with the require- 
ments of the service, and is at the same time anxious 
to pay due regard to the just demands of the various 
classes. ‘The improvement in the status of engineer 
officers which is to be brought about, will especially 
give satisfaction to all those who have the best 
interests of the Navy at heart, and who are capable 
of giving an unbiassed opinion on this important 
matter. In these days when warships are full of 
machines and contrivances devised upon scientific 
principles, the Navy undoubtedly requires the 
highest engineering skill attainable, and it is a 
mistake to suppose that this skill can be obtained if 
a lower social status is given to engineer officers 
than that held by the best officers of the Navy. Mr. 
Trevelyan clearly traced how this mistake had been 
made in the past, and satisfactorily explained how it 
would be remedied in the future. 

We learn with satisfaction that old ships which 
have ceased to be of service to the Navy, are in future 
to be sold, instead of being allowed, as heretofore, 
tolumber up our harbours and dockyards for years 
and years, at considerable cost for maintenance, 
although condemned for service, until they have 
become so decayed and worthless that they have had 
to be broken up, while the proceeds have scarcely 
paid for the labour bestowed in so doing. During 
the coming year the Exchequer will be enriched to 
the extent of 80,000/. by such sales. There are large 
numbers of these old ships, many of them in fairly 
good condition, but obsolete and worthless for 
naval purposes. On the most favourable estimate 
their sale will extend over many years, but there can 
be no doubt that they should be converted into cash 
as early as possible. The sum to be expended upon 
the Navy during the year 1882-3 is 10,563,901/., 
which includes the 80,000/. to be raised by the sale 
of old ships, and certain other yearly receipts 
amounting to 160,000/. ‘The money voted exclusive 
of the 80,000/. and the 160,000/., is within a trifle of 
the sum voted last, exclusive of the extraordinary 
expenditure for the Transvaal war. Thus the 
Admiralty will have 80,000/. more to spend this year 
upon the Navy than last, and they will have this 
without fresh levies on the tax-payer; but the sum 
to be spent in increasing our fleet this year is more 
by 180,000/. than thatso spent last year, which means 
that 100,000/. less is to be spent in keeping the Navy 
in readiness for use. The Admiralty should be the 
best judges as to whether this is a wise distribution 
of the money. 

The policy to be followed this year in the con- 
struction of ships is the same as was announced last 
year; lst, that the Board of Admiralty had decided 
not to build ships of very great size and cost, or in 
any great variety ; 2nd, to press on with ships on 
hand and get them afioat as soon as possible. Much 
may be said in support of each of these conclusions. 
Mr. Trevelyan’s argument on the importance of 
reproducing a good type of ship in sufficient numbers 
for the sake of economy and rapidity of construction, 
for facilitating the mancuvring of our squadrons, 
and for familiarising our men and officers with the 
vessels in which they would have to live and fight, 
is unanswerable ; only let us make sure that we have 
the best type of vessel and the best gun, and then 
undoubtedly after it has been determined to build 
a certain ship, the sooner she is put out of hand the 
better. 

The Ajax and Agamemnon, Polyphemus and 
Conqueror, will be actually finished in the course 
of the year. This sounds like a satisfactory number 
of completed ships to be turned out in one year. 
But it will be remembered that Mr. ‘Trevelyan last 
year stated that the first three of these ships would 
be completed during the year 1881-2, and that the 
fourth ship, the Conqueror, would be all but com- 
pleted, so that the statement is not so encourag- 
ing after all. The Polyphemus is commissioned, 
the Ajax and Agamemnon have made their steam 
trials, and are ready to be commissioned, and 
it seems scarcely fair to hold these vessels over 
to be numbered as completed ships during the 
coming year, after including them to swell the list 
in last year’s statement. The only ship really to be 
completed during the coming year appears to be the 
Conqueror, and she is supposed at the present time 
to be all but finished, The answer will, of course, 
be that it almost invariably takes a much longer 
time to complete ships than is estimated, and we 





must remember that the case of the Polyphemus is 
very exceptional, with her new type of machinery, 
and many novel features, although why she should 
be commissioned before she is ready for service does 
not appear. 

The armour-clads in course of construction that are 
to be pushed on with, are the Collingwood, Colossus, 
Majestic (or as we must now call her the Edinburgh), 
Imperieuse, Warspite, Rodney, and Howe. A new 
ironclad similar to the Rodney and Howe, to be 
named the Benbow, is to be commenced at once by 
contract ; a torpedo ship of 16 knots is to be 
built, we understand, at Chatham; and later on 
two other ironclads are to be built at Portsmouth 
and Pembroke respectively. The four ships, Col- 
lingwood, Rodney, Howe, and Benbow, which Mr. 
Trevelyan proposes to call the British Admiral 
class, are of the same type and similar in every 
respect, except that the three latter vessels have 
400 tons more displacement than the Collingwood, 
and are armed with 60-ton guns, whereas the Col- 
lingwood is only armed with 43-ton guns. The 
Collingwood was commenced two years ago, and the 
Rodney and Howe during the past year. It was 
with special reference to these two latter vessels 
that Mr. Trevelyan last year dwelt upon the policy 
decided upon by the Board of Admiralty, and which 
policy he has again explained in proposing to lay 
down another ship of the same class. Last year 
the Admiralty had had under consideration a 
powerful vessel of 14,000 tons, which was to have 
had the heaviest guns procurable, high speed, thick 
armour, and was to have cost a million of money. 
She was to have been more than a match singly for 
the heaviest of the Italian ships. But after 
thoroughly considering the matter, the Board 
decided to build two new Collingwoods of 9000 
tons, to cost about 530,000/. each, and to be armed 
with at least one of the heaviest guns procurabie. 
These two ships, the Rodney and Howe, have since 
been increased somewhat in displacement, and 
instead of being armed with two 43-ton guns and 
one heavy gun of 70 or 80 tons, they are each to be 
armed with four 60-ton guns, a size which has been 
found by experiment to be the most suitable. They 
will also be armed with six 6-in. guns. The new 
ship, the Benbow, will be similarly armed. It seems 
to require some explanation how it is that the 
Colossus, Edinburgh, and Collingwood are each to 
be armed with 43-ton guns only ; Mr. Trevelyan’s 
remarks last year upon the armour of the new ships 
of the British Admiral class, viz., that one turret 
could be armed with 43-ton guns, and the other 
with one gun of the largest type which they should 
carry, was understood to apply also to the Colling- 
wood ; and both the Colossus and Edinburgh have 
displacements of upwards of 9000 tons. 

The type of the two new vessels to be com- 
menced later on at Portsmouth and Pembroke 
respectively has not yet been decided upon ; whether 
they will be of the British Admiral class or of a new 
type having armour only over the vital parts, and 
this only to a small height above the water line, 
with sunken armour decks forward and aft, is a 
question which is allowed to stand over for Mr. 
Rendel to express an opinion upon. The only 
feature about them which is settled is that they are 
to be armed with 60-ton guns. Thus the building 
policy set forth by Mr. Trevelyan may before long 
be departed from, for notwitstanding the assur- 
ance given to Sir E. J. Reed by Mr. Trevelyan 
concerning the views of Mr. Rendel upon armour 
protection, it is well known that this latter gentle- 
man does not set a high value upon armour, and 
also that he has views of his own concerning war- 
ships, and it is hard to see how his opinion can do 
otherwise than influence the Board. Mr. Rendel 
will probably find that he will have a great deal to 
learn and unlearn at the Admiralty. 

With regard to unarmoured vessels the most 
important item consists of the four steel cruisers 
called the Amphion, Arethusa, Phmton, and 
Leander, three of which should be completed at the 
end of the year ; these vessels are expected to de- 
velop a high power and rate of speed, one of them 
being fitted now with “arrangements for producing 
an artificial draught by closing in the boiler rooms, 
and using fans to supply air” to the furnaces; and 
this arrangement will be fitted to the sister ships in 
the event of a satisfactory result being obtained, 
These vessels are protected by a thick steel deck and 
are provided with a powerful armament, and will 
form when completed most valuable additions to 
our fleet, and considering the very small number of 
vessels in our Navy capable of steaming even fifteen 
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knots we should have been glad to see provision 
made in the estimates for laying down more vessels 
of this type. 

The new torpedo ship will form, without doubt, a 
very valuable addition to the Navy. She is to have 
all the good qualities which it was hoped the Poly- 
phemus would have, and at the same time be 
something like a ship. She is not to have 300 tons 
of ballast secured to her bottom, which she is con- 
stantly to carry about with her, in order that, under 
certain circumstances, she may feel the advantage 
of getting rid of it, which appears to be one of the 
novelties of the Polyphemus. She is to be armed 
with a number of light guns, including ten machine 
guns in turrets, while her chief mode of attack will 
be the ram and the torpedo; she will be protected 
by an under-water deck, and will carry sufficient 
coal to enable her to keep the sea for months, or to 
steam continuously at from 8 to 10 knots for one 
month; and she is to cost but little more than half 
what the Polyphemus has cost. The Admiralty 
appear to have found out that the Polyphemus is 
not a success; Mr. Trevelyan informs us that she 
is not habitable, and could carry a crew only to 
fight, and not to live according to the ordinary 
conditions which make human life endurable; that 
she has small coal endurance, and would be reduced 
after a comparatively short spurt to get her supplies 
from her consort. Add to this the fact that hitherto 
she has failed at her steam trials, and the result is 
not satisfactory, seeing that she has cost 200,000/., 
exceeding the cost estimated by 50,000/. 

It must be admitted with regard to the building 
programme that some advance is being made, but we 
doubt whether it is as great as it should be, in view 
of what is being done by other nations. Mr. Tre- 
velyan has not in his statement compared our own 
strength with that of our neighbours, nor what 
our strength is likely to be in a few years’ time 
at the rate at which we are building, with the 
strength of our neighbours at the rate at which 
they are building. Last year he made some such 
comparison, and we pointed out that this was the 
least satisfactory part of his speech. He then said, 
‘* passing from what we had got to what we hoped 
to have soon, the French were building and com- 
pleting seventeen ironclads of different sorts and 
sizes and we were building and completing ten.” 
We cannot but think that the attempt to prevent 
ourselves from being outdone in the race is not 
equal to the requirements of the case. 


PRIVATE BILL LEGISLATION. 

In the Lords a Committee, of which Lord Balfour is 
chairman, are now considering the Bills of the Glyn- 
corrwg, Rhondda, and Swansea Junction Railway, 
and of the Rhondda and Swansea Bay Railway. 
‘These are two independent schemes having the same 
object, that of connecting the Rhondda Valley, and 
the rich coalfields situate therein, with the docks 
and shipping facilities possessed by Swansea, and 
thus to a certain extent diverting to that port some 
of the trade which now finds its way to Cardiff. 

The former scheme utilises, to a great extent, the 
existing lines of the South Wales Mineral Railway 
—but that last mentioned follows an independent 
route for nearly its whole length. 

Another Welsh line, the Manchester and Milford, 
is before a Committee of this House, presided over 
by Lord Romilly. No new lines, however, are 
contemplated, but powers are sought to settle affairs 
in dispute with the Cambrian Railway. In 1860 an 
Act was obtained for this line, which proposed to 
complete the communication, in an almost direct 
line, between Manchester and Milford Haven, that 
is to say, between the centre of the manufacturing 
district of England and that country’s finest har- 
bour, but after more than twenty years have passed 
and three-quarters of a million of money spent, all 
that has been constructed has been at one end, a line 
about three miles long leading to an obscure Welsh 
village, and at the other a line about fifty miles 
long, extending from Pencader to Aberystwith, 
neither portion accomplishing anything towards the 
principal object of the line, If the Bill becomes 
law this company’s property will be transferred to 
the Cambrian Railway Company, and itself dis- 
solved. 

In the Commons, the Windsor and Ascot and the 
Ascot, Aldershot, and Windsor Bills have occupied 
for just a week the attention of a Committee, and 
the fight has been prolonged to the bitter end, 
resulting, however, in a signal victory for the com- 
pany promoting the first-named Bill. In its support 
Mr. Fowler gave some powerful evidence, the 





principal point of which was the extreme desirability 
of admitting acompany independent of the South- 
Western Railway into this district, as by doing so 
alone could be assured the construction of the line 
and its efficient working afterwards, and that on the 
other hand no real benefit would be obtained by the 
district if it were given over to the tender mercies of 
the rival company, who at present were in possession 
of both ends of the proposed route, and therefore 
had no particular interest in developing other than 
local traffic. Mr. Fowler also touched upon what 
he considered, from an engineering point of view, 
a blot on the scheme of the rival line, that is 
to say, the proposed mode of crossing under 
the Great Western Railway near Windsor. He 
contended that they thus placed themselves on 
the horns of a dilemma, inasmuch as they had 
not sufficient room between themselves and the 
rails of the Great Western Railway above, to enable 
their works to be carried out with comfort and 
security, while below, their rails would be placed at 
so low a level that they would be flooded at no in- 
frequent intervals, Also that so far as gradients 
were concerned, the line he supported was better 
laid out than the other by the superiority of 
gradients of 1 in 160 to those of 1 in 100. Follow- 
ing on the other side, Mr. Jacomb Hood, well known 
for his connexion with the London and Brighton 
Railway, gave evidence in favour of the Ascot, 
Aldershot, and Windsor line, of which he was the 
engineer, and replied to these objections. He con- 
tended, that the inferior gradients of his line allowed 
of considerable economy in cost of construction, 
which would not be balanced by any appreciable 
increase in working; that the crossing under the 
Great Western Railway was a work certainly re- 
quiring caution, not different from many which he 
had successfully carried out; he admitted that it 
would be necessary to depress his rails at this point 
to a depth of 1 ft. below flood level attained by the 
water about three times in the year as a maximum. 
In his opinion the granting of the powers to the line 
he supported would admit of greater economy in 
working, and therefore profit to the working com- 
pany than would result to the Great Western, 
should the line favoured by them be granted. ‘This 
probably was self-evident, but the greater advant- 
age to the public was not so well made out, which 
had doubtless influenced the Committee in their 
decision, which was that the preamble of the 
Windsor and Ascot was proved; that they gave 
them the running powers sought for on condition 
that they were not exercised until the line, at pre- 
sent single, between Ascot and Aldershot had been 
doubled ; that the spur at Ascot, towards Woking- 
ham, be not authorised, and that the South-Western 
have running powers over the proposed line on 
condition that they made a junction with it at 
Windsor. 

The Alnwick and Cornhill branch of the North- 
Eastern Company and the Central Northumberland 
Railway are still under discussion. 

The preamble of the Glasgow and City District 
Railway has been proved, and the parties have been 
hard at work upon clauses, some of which have an 
echo of the Metropolitan Railway and their works, 
as they refer to underpinning and required strength 
of covered ways, retaining walls, &c. 

This Bill is followed by that of the proposed 
Kilsyth and Falkirk Railway, the object of which is 
to connect the North British at Camelon, near Fal- 
kirk, with the Keloin Valley line, over which that 
company have running powers, near Kilsyth. This 
railway will traverse a good colliery district, and as 
it will doubtless, if made, be worked by the North 
British Railway, it will duplicate that company’s 
line between Polmont and Glasgow, and will for its 
whole length run parallel to and but a short distance 
from the Forth and Clyde Canal, the property of the 
Caledonian Company, which at present serves the 
district traversed by the proposed line. 

The Rhymney, Taff Vale, and Great Western 
Railway Companiesare promoting Bills traversing the 
whole or part of the district between Quaker’s Yard 
and Merthyr Tydfil. Thesethree projects are grouped 
together and are before a Committee, of which Sir 
Robert Lindsay is chairman ; their common object is 
to supply railway accommodation to the collieries on 
the west bank of the Taff; the Taff Vale being already 
in possession of the east bank; they follow practi- 
cally the same course, and probably whichever line 
is granted the others will have full facilities over it 
which will enable them to share in the profits result- 
ing from the ever-increasing and justly valuable 
trade in the steam coal of this district. 





Mr. W. H. Gladstone is the chairman of a Co 
mittee which has before it the Riverside Market Bill 
This is a proposal to erect a large market for fish = 
the north bank ef the Thames at. Shadwell, two miles 
below London Bridge. Thisis hardly of engineering 
interest, but as it is one of the many projects “a 
nected with the improved fish supply to the 
metropolis presented in a tangible form, it ma be 
considered worth a passing remark, 7 

It is of course self-evident that from a smack 
owner’s and similar points of view, there is much to 
recommend this site ; the boats and carriers can lie 
quite close to the shore, have not the intricate 
navigation of the Pool to pass through, and would 
be in calm and safe water for the discharge of their 
cargoes ; there is a tolerable land access to the 
market, it would be near the Great Eastern Rail. 
way, and that is about all that can be said in its 
favour. In this way it is proposed to remedy the 
evils which have shown the present market at 
Billingsgate to be so inadequate for its pur- 
pose. The difficulty there, is not the inefficient 
access from the water, that is generally con. 
sidered to be a minor grievance, but the impossibility 
of unloading the railway vans in time to clear out 
of the way of the ordinary traffic. On looking at 
the map the position of the market with regard to 
the district it has to supply is so eccentric, that grave 
doubts arise as to whether the disadvantage, coupled 
with that of non-communication with the fish-carry- 
ing railways, do not render this scheme inferior to 
that of the Corporation, which, while proposing to 
retain Billingsgate Market for the fish brought by 
water, offer to adapt a portion of their magnificent 
range of markets at Smithfield, which have the ad. 
vantage of direct communication with all parts of 
London and the railways before referred to, for the 
purposes of a fish market, 





THE BUILDING EXHIBITION. 

On Monday last the third annual Building Trade 
Exhibition was opened at the Agricultural Hall, 
Islington. To say that on the opening day the 
Exhibition was not complete, appears quite super- 
fluous ; could we say the reverse it would be indeed 
surprising, since exhibitions always have been 
behind time, and, it may be feared, always will be; 
a day or two lost out of only twelve days time 
appears a large percentage, and exhibitors have in 
most cases only themselves to blame. No serious 
annoyance, however, would be caused to country 
visitors or even those from the Continent such as was 
experienced some little time ago at an international 
exhibition in the west, which was positively empty 
on the official opening day, to the great disappoint- 
ment of many visitors from long distances, who had 
to leave again without seeing anything. At many 
of the stalls in the Hall on Monday exhibitors were 
busy finishing up, and on Tuesday it presented a 
more complete aspect. ‘There is a marked improve- 
ment over the similar exhibitions of previous years; 
the Hall is filled, and what is more, filled with 
exhibits belonging to the building trade, while the 
usual but none the less objectionable bazaar and 
novelty stalls are conspicuous by their absence, 
There are not, as far as we have -been able to 
discover, any very striking novelties, but there is 
a good display of articles of regular and genuine 
manufacture, and improvements will be noticed by 
many visitors in their respective branches. 

Bricks and tiles are shown in good variety, and 
mostly with a view to improvement in some direction 
or other; excellent white and coloured facing and 
rubbing bricks, varying in tints from a warm brown 
red toan almost violet tint, and of very good quality, 
may be seen; glazed ordinary and fine bricks of excep- 
tionally pure colour and perfect shape are exhibited 
by different firms, while others appear to pay 
special attention to hard bricks, or building material 
combining durability and lightness. The visitor 
cannot but be struck by the prominent position 
which cement concretes claim in the Exhibition, 
and we are inclined to assert in the building 
trade as well. ‘To enumerate the great variety of 
articles made in cement concrete by different firms, 
and exhibited at the Agricultural Hall, would lead us 
too far, but a few specimens deserve special mention. 
On the stand of the Eureka Concrete Company, 
who we understand only use slag as conglomerate, a 
two inch concrete fireproof door of ordinary dimen- 
sions and ordinary appearance, divided in panels, is 
shown, hinged in a frame in which it moves as freely 
as an ordinary wooden door. This would be a good 
adjunct to a fireproof concrete house, built by Messrs. 
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utler, and Dale, of East Greenwich, and 
Hedges rf concrete slabs, which separately resemble 
“Teed picture, the several slabs being joined on 
ait edges to form the walls; this house is, how- 
ever, fitted with wooden doors. Concrete blocks 
to be built up into arched windows, doorways, and 

illars, for various ornaments, wall slabs, and a 
variety of fittings and decorations, are shown by 
Messrs. W. H. Lascelles and Messrs. F. Rosher and 
Co., both of London. Colour seems no longer a 
drawback to the use of cement concrete ornaments 
for architectural work, on almost all the stands 
yery good specimens of a warm terra-cotta tint are 
exhibited, not painted on the surface, but tinted in 
the bulk, We must not leave this subject without 
mentioning a new process likely to prove of great 
importance in the manufacture of concrete articles 
invented by Mr. Henry Faija, for the purpose of 
setting cement concrete firmly in a minimum of 
time. The process is extremely simple and con- 
sists in exposing the cast or moulded article, first 
to a moist heat of about 100 deg. Fabr., such as 
can easily be obtained in a chamber into which ex- 
haust steam is allowed to enter, and afterwards 

Jacing the article in a bath of about the same 
temverature, containing a weak solution of silicate 
of soda or potash, ‘The results obtained by this 
process are very striking, the cement concrete is 
firmly set within twenty-four hours, and after 
about forty-eight hours is as completely hardened 
and seasoned as jit could in as many days be 
under the usual treatment. Since the process is so 
extremely simple, inexpensive, and efficient, it will, 
no doubt, meet with that large application which it 
so well deserves. 

The Hygeian Rock building composition, a bitu- 
minous cement, recommended to be run in hot 
between two half-brick walls (see Fig. 1) built $ in. 
apart, or one half-brick and a 3-in. flat brick 
course, see Fig. 2, to form a binding cement between 





Fig. 2 


Fie. 1. 


the two and partly enter between the brick joints, 
is not only impervious to moisture but also increases 
the strength of the structure. For walls=built in 
damp places, water tanks, and in fact in structures 
where moisture is to be kept out and thick walls are 
not required, this material seems admirably adapted. 
Its cost of about 4d. per square foot is somewhat 
prohibitory to a very extensive use ; the exhibitor’s 
claim is, however, somewhat compensated by the 
greater strength and consequent less thickness of 
walls built in this way. 

Silicate paints for excluding damp from external 
walls are exhibited by several firms. If brick or 
stone walls are several times coated with these sili- 
cates, so that the pores are well filled, they will 
become practically damp-proof, but the paint should 
be applied on the damp side of the wall; for external 
house painting these compositions seem well adapted, 
since they are made in any suitable tints, 

Ventilating appliances are naturally very largely 
represented, and a number of ventilators for all 
purposes and of a great variety of designs, good, bad, 
and indifferent, will be met with in the Hall. In most 
buildings, unfortunately, the question of ventilation 
does not receive attention until the structure is com- 
plete, and the want of suitable air inlets and outlets 
afterwards leads to serious difficulties, ‘The expense 
and trouble to introduce efficient ventilation into 
buildings completed without any attention having 
been paid to this most important question are 
frequently quite out of proportion to the results 
obtained, Air isan elastic fluid, but forcing it, or try- 
ing to force it, through passages too small for it, is 
never attended with success, while with pro. 
perly proportioned air inlets and outlets venti- 
lation is a perfectly natural process and can 
generally be successfuly arranged with but little 
aid, beyond natural differences in temperature. In 
public buildings crowded by large numbers of 
people, such as theatres, concert halls, churches, 
&e., the introduction of fresh air from the outside 
b:comes absolutely necessary, and with the generally 








large quantity of gas burned, a moistened 
atmosphere is very advantageous, A novel appa- 
ratus intended for this purpose, and which appears 
to fulfil the requirements well, is shown by the 
Sanitary Engineering and Ventilating Company, 
It consists of a vertical cylinder closed at its upper 
end and open at the lower; near the top a water 
pipe fitted with an annular ring provided with a 
number of fine holes is fixed, producing a fine spray 
of water; this in its fall draws air through side 
openings, carries the air to the bottom of the tube, 
where it again rises in an annular space formed 
by an outer casing, from which the air may be 
drawn off in any desired direction. The inventors 
state, that a velocity of from 150 ft. to 500 ft. per 
minute may be attained, and with the apparatus 
exhibited 9000 cubic feet of air are said to be sup- 
plied with an expenditure of less than 40 gallons of 
water per hour. This apparatus may be used both 
for extracting foul or for injecting fresh air, the 
latter being probably its better purpose. 

Glazing without putty is constantly increasing in 
favour, and a number of greenhouses and roofs are 
shown with different modes of fixing the glass. 
Mesers, W. E. Rendle and Co. are exhibiting their 
new so-called ‘‘ Acme” system, in which the hori- 
zontal clamps or supports are formed as shown in 
section, Fig. 3, the metal clamps extending right 
across the bottom edge of the glass, and being 








perforated on the edge a to allow the condensed 
water, which collects on the inside surface, to escape 
on to the top of the next sheet of glass. The vertical 
bars, reaching from purlin to purlin, are of the 
section shown in Fig. 4; the water percolating 
through from the outside is here collected by the 
grooves b b, and also carried to the top of the next 
sheet of glass, 

Another system, shown in a large glass-house, 
and also in extensive use, is exhibited by Mr. C. 
Cousley, of Shacklewell. In this system the 
supporting bars are placed vertically, and a section 
of these bars is shown in Fig. 5. The glass, as well 





as the metal gutters c c, overlap, and the moisture 
is carried down to the lowest sheet of glass ; it is 
claimed for this system that the unpleasant rattling 
noise caused by the wind playing with the glass is 
avoided by the metal cap d exerting a slight elastic 
pressure on the glass. 

Messrs. Hodkinson and Clarke make a good show 
of their iron and steel Venetian blinds and revolving 
shutters, and exhibit a variety of: applications of 
the latter for all kinds of indoor partitions and for 
safety screens in theatres in case of fire. Though 
not fireproof for any length of time, these iron 
shutters would form an effectual screen, and fitted 
according to Mr. Clarke’s plan, would require no 
mechanical means to lower them, but would drop 
by their own weight, as soon as a brake, keeping 
them in place, is released. We are informed that 
spans up to 50 ft. can, without difficulty, be closed 
by one iron curtain, and that plans for one of the 
largest stages in London have already been pre- 
pared, ‘This seems certainly a step in the right 
direction. 

We cannot, of course, in a general article attempt 








to exhaust any one branch of exhibits, or even 
mention a great number of them, so we must 
abstain from referring to those firms who show 
machinery employed in the building trades, such 
as wood-working tools, builders’ plant, steam and 
gas engines, &c., since of these we have occasion 
to speak at other times. The decorative branches 
of the building trade, terra-cotta, glass, pottery, and 
earthenware, ironmongery, furniture, and so forth, 
which are all fairly well represented, we must pass 
by, but any one interested in building materials and 
the art of building generally, will find himself 
amply repaid by a visit to the Hall; the Exhibition 
will be open till April 1st inclusive, In conclusion, 
we may add a few words about the catalogue, which 
does credit to its author, Mr. John Black. Besides 
the numbers, names, and exhibits, it contains short 
introductory articles on various subjects connected 
with building, an alphabetical list of exhibitors, 
another of exhibits, and these being printed in one 
column, occupying but half of the page, the other 
half of each page is left for notes. For a catalogue 
of this class, containing over 250 pages, the price of 
6d. must be considered low. 





MANCHESTER SMOKE ABATEMENT 
EXHIBITION. 

Tuis exhibition of appliances for the improvement 
of apparatus for the consumption of fuel and abate- 
ment of smoke now being held under the auspices of 
the Manchester and Salford Noxious Vapours Asso- 
ciation, concerning which we made a few remarks 
last week, was formally opened on Friday last by the 
Mayor of Manchester, As we feared, the Exbibition 
was far from being ready for the ceremony, and 
despite fine weather, military bands, and attendance 
of many of the leading business men of the city, the 
duty imposed upon the mayor in the delivery of a 
speech, while workmen were plying their hammers 
and otherwise pressing on towards a completion of 
their tasks, was one we would fain have seen him 
spared. The Mayor of Manchester, however, 
is not one to be daunted by difficulty, and he did 
his very best to speak deliberately and to the point, 
and having in a few words explained the object the 
association had in view, he declared the Exhibition 
open, 

We took a general survey of the objects that were 
ready for inspection, and examined the catalogue 
placed in our hands, but finding the two so far from 
bearing due and proper relation to each other, had 
to defer our examination to another time. The 
opening day afforded only such an amount of general 
information as to enable us to plan out a course of 
description, and we think that engineers will 
follow us, if we take as a first section those 
appliances which relate directly to the consumption 
of coal in furnaces and under boilers; secondly, 
general appliances for household purposes ; and 
thirdly, those which though non-productive of smoke 
in the usual way because they consume a more or 
less purified gas, produce heat and power with an 
invisible delivery of ‘‘ noxious vapours” to the 
atmosphere above and around us. 

Of steam boiler furnaces we have a large exhibit, 
embracing those for hand firing as well as many 
self-acting mechanical stokers. Of the latter class 
the following are represented, but only a few are in 
motion at present—Andrews, Blacksage, McDougall, 
Proctor, Sinclair, Smith, Sutcliffe, and Vicars, ‘Lhe 
general arrangement of these stokers is tolerably 
well known, and we need scarcely do more than 
notice a few leading points. Nearly all of them 
have moving firebars arranged to carry the fuel 
gradually forwards, by an irregular reciprocal alter- 
native sliding motion imparted by cams or cranks, 
McDougall, Vicars, Sinclair, and Smith all force the 
fuel from the lower part of the coal hoppers on to 
the firebars by plungers actuated by cranks or levers 
and with variable strokes, The delivery of the coal 
over the surface of the bars is directed by adjustable 
distributors, which carry a greater supply of fuel to 
the sides of the furnace; this has been found out 
by most of the exhibitors to be better than any 
other distribution. The plungers of these stokers 
are capable of crushing any large coal that may 
happeu to present itself, and are therefore well 
adapted to use almost any kind of coal. ‘Iwo other 
mechanical stokers, viz., Proctor’s and Sutcliffe’s, 
are arranged for small coal or slack, and receiving 
the fuel as it comes down from the hoppers, throw 
it over the bars by sudden movement of hinged 
spades actuated by springs when released from 
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notched revolving discs, or tappets slowly turned 
by power. Deflectors are used to distribute the 
fuel to the sides of the furnaces in Sutcliffe’s 
stoker, but the bars are stationary, while movable 
bars without distributors are used in Proctor's 
arrangement. 

There is a general similarity in the movement of 
the bars, but the methods used to accomplish the 
purpose vary ; that of Sutcliffe’s being simple and 
easily repaired by unskilled labour, while that of 
Vicars, is we think, more complete in its arrange- 
ments for the easy regulation of variable travel. 
In respect also to simplicity of feed adjustment 
Vicars’ stoker is also ahead of its competitors. 

But be the mechanical stoker ever so perfect it is 
still only mechanical, and a reasonable amount of 
judgment in its use is absolutely necessary to meet 
all the circumstances under which it is ordinarily 
used, The results of the tests that have been made 
of the various exhibits shown in London will, we 
trust, shortly be published, and some valuable 
information will be then given us respecting these 
competitors. Lacking these, and in face of the 
challenge thrown down in this Manchester Exhibi- 
tion by Messrs. Sutcliffe Brothers, we had perhaps 
better suspend our judgment as to their merits. 








NOTES. 
PHOTOGRAPHING FLYING Brrps. 

Mr. Mvysripce, the well-known photographer 
of San Francisco, recently exhibited some interesting 
photographs of moving animals to Sir Frederick 
Leighton and a number of brother artists, with a 
view to illustrating the use of instantaneous photo- 
graphs in the fine arts, for enabling artists to study 
the true positions of the limbs of ayimals in motion. 
These illustrations consisted chiefly of the attitudes 
of running horses, but M. Marey, a French savant, 
has extended the process to the flight of birds. He 
has succeeded iv analysing the flight of a bird by 
the method employed by M. Janssen in observing 
the relative movement of two stars, that is to say, 
by a photographic revolver. This was in the form 
of a fowling-piece aimed at the bird, and twelve 
pictures were taken successively in ,}, of a second 
each. The plates were gelatino-bromide of silver, 
which could, if need, take an impression in ys\55 
of a second. By placing the set of pictures in 
a phenakistiscope of Plateau, the flying of the bird 
could be easily reproduced. 

TEMPERING BY PRESSURE. 

A new method of tempering metals has been 
brought to the notice of the French Academy of 
Sciences by M. Clémandot. It consists in heating 
the metals to a cherry-red and then compressing 
them strongly and maintaining the pressure until 
they have completely cooled. Metals thus treated 
acquire a great hardness and so fine a grain that 
when polished they resemble nickel. Compressed 
steel, like tempered steel, takes the coercive force 
which gives it the property of being permanently 
magnetised. As regards the duration of the mag- 
netism, M. Clémandot states that the magnets of 
the Gower, Bell, and Ader telephones made of this 
new steel several months ago have thus far pre- 
served their force. As in ordinary tempering, M. 
Clémandot thinks the new process produces an 
amorphism in the metal ; and he points out that it 
will now be possible to graduate a temper by 
graduating the pressure applied. In experiment- 
ing with different steel he finds those of Allevard 
always the best for magnetic purposes. Elliptical 
bars of steel seemed to take the pressure in all 
their parts, and showed a uniform fracture through- 
out. M. Clémandot’s interesting discovery is likely 
to prove uveful in the arts, and to open up a new 
field of study to electricians and metallurgists. 


LAUNCH OF THE “EDINBURGH” AND “CoLossvs.” 

On Saturday last the Edinburgh, which up to 
that day had been called the Majestic, was launched 
at Pembroke Dockyard; and on the following Tues- 
day the Colossus was launched at Portsmouth Dock- 
yard. The launch in each case was satisfactorily 
effected. The Majestic’s name was changed to the 
Edinburgh in honour of Her Royal Highness the 
Duchess of Edinburgh, who launched and named 
the vessel. The Edinburgh and Colossus are sister 
ships—they are built from the same lines and 
drawings, and are to be armed and fitted in all 
respects in the same manner. They are twin screw 
armour-clad rams of the Inflexible type. Each will 
carry four 43-ton guns in two turrets, two guns in 
each turret ; besides which they will also carry six 





6 in. guns, and twelve heavy machine guns, and are 
fitted with broadside torpedo attack. They are 
325 ft. long between the perpendiculars, 68 ft. 
broad, and have a draught of water of 25ft. 3in. 
forward, and 26 ft. 3in. aft. ; their displacement is 
9160 tons, and their indicated horse power 6000, 
which it is estimated will drive them at 14 knots 
speed. Each propeller is worked by independent 
sets of compound engines, placed in separate water- 
tight compartments. The vessels are built wholly 
of steel, except that the armour upon the sides and 
turrets is steel-faced. Both ships have been rapidly 
pushed on ever since they were commenced in July, 
1879, and most of the hull work is complete, and 
many of the fittings are far advanced. 


Evectric LIGHTING oF THE S.S. “ ORIENT.” 

On Wednesday last there wasa meeting of directors 
on board the above ship to witness a very successful 
trial of the electric light machinery that has just 
been fitted into her. Two of Messrs. J. and H. 
Gwynne’s high-speed engines drive two Siemens’ 
alternate current machines and two exciters by means 
of ropes and VY pulleysin the manner already adopted 
in the Inman and Guion boats. Each engine and 
generator is independent, but in case of a breakdown 
either engine can be arranged to drive both machines 
and exciters. The fore and after saloons, the pas- 
sages and bath-rooms, are lighted by 130 Swan 
lights, while four arc lamps are hung in the engine- 
room and four can be fitted in the holds to aid in 
discharging cargo. Each generator contains two 
circuits, one of high electromotive force eapable of 
burning four arc lamps of 300-candle power in each 
series, and a second giving a current of sufficient 
quantity for 80 Swan lamps set parallel. Ordi- 
narily, one generator feeds the lamps on one side of 
the ship and the engine-room, while the other is 
confined to the opposite side and the hold, but by 
an arrangement of switches of very simple con- 
struction, either currents may be localised in any 
part, or be spread over the whole with a lower 
power of illumination. If all the switches be 
turned off by accident or malice a few lights still 
remain burning as long as the current is maintained 
by the generator. The whole installation has been 
effected by Mr. Raworth, Messrs. Siemens’ repre- 
sentative, in twenty-five days from the receipt of 
the order. 

Tue Evtas MACHINE. 

In our issue for November 11 of last year, we 
drew attention to a most interesting historical 
dynamo-electric apparatus invented by Herr Elias, 
and to a certain extent anticipating the celebrated 
“ring” of Gramme and Pacinotti. Until that time 
the machine had been more or less neglected, 
together with the book of Elias descriptive of it, 
and exhibited alongside. In our subsequent issue 
for November 25 we gave a full and illustrated 
account of the machine in question. A photograph 
of it may now be seen in the Ronalds Library of 
the Society of Telegraph Engineers. It forms one 
of the admirable collection of pictures from the 
Paris Electrical Exhibition presented to the Society 
by Mr. J. Aylmer, their representative in Paris. 
The book of Elias is stated to be very rare, and 
was believed by its exhibitors to be the only known 
copy in existence; but we have much pleasure 
in learning that Mr. Latimer Clark has been so 
fortunate as to procure a copy of the work in 
London, and it is now added to his invaluable 
library, where it may be seen on application to 
Mr. A. J. Frost, the librarian to the Society of 
Telegraph Engineers. The work is entitled, 
“Beschrijving eener Niewe Machine ter aanwend- 
ung van net Electromagnetismus als beweegkracht 
door Mr. P. Elias, met lene afbeeldung. Haarlem: 
Ernen F. Bohn, 1842.” Mr. Clark has bound it in 
a sumptuous fashion together with one or two 
notices. Elias was born at Amsterdam on April 
18, 1804. While upon this subject we may also 
mention that he has also acquired a copy of an 
hitherto unknown work on early telegraphs by J. 
Gamble, published in 1797, 


Aw ELECTRICAL FirEDAMP INDICATOR. 

A very ingenious apparatus for testing the per- 
centage of firedamp in the air of a mine and indi- 
cating it at the pithead, was exhibited in the Swiss 
Section of the Paris Electrical Exhibition by Pro- 
fessor De Monnier, of Geneva. The analysis of 
the air in the mine is effected automatically once 
every hour in twelve different parts of the pit, 
each test occupying five minutes. This is done by 
means of an air pump which sucks the tainted air 
of the galleries into a test tube. Communication 





between the outer air and the tube is then closed 
by pinching the india-rubber supply pipe ; and 
a platinum wire inside the test tube is heated white 
hot by a passing electric current. The hydro en 
in the tube is thus burned, and the carbonic ea 
produced is absorbed by water, so that when the 
current is cut off and the wire allowed to cool again 
the air in the tube contracts, and a column of 
mercury in a tube opening into the test tube rises 
In rising it passes by a series of platinum contact 
wires fused into the mercury tube at regular inter. 
vals apart. These intervals mark the heights to 
which the mercury rises when the air is mingled 
with 1, 2, 3, 4, 5, 6, 7, 8 per cent. of firedamp, 
Now at every successive contact of the mercury 
with the wires, a current of electricity is sent by 
means of insulated conductors to the pit mouth 
and there caused to turn the hand of a dial counter. 
A check result is obtained by heating the plati- 
num wire a second time to render the combustion 
more perfect, when the mercury rises a little higher 
and may even complete a further contact. The 
counter thus finally indicates the percentage.of fire. 
damp in the air of the mine at the place of test 
which is known by the particular five minutes of 
the hour taken up by the test. The communica. 
tion between the test tube and air is now restored 
and a test in another part of the mine begun. 


FAILURE OF A GASHOLDER. 

Last summer the roof of a large gasholder at 
Prague was forced in by the pressure of the atmo. 
sphere, a partial vacuum having established itself in 
the interior. The circumstances of the case will be 
understood from the following description. There 
are four gas works at Prague, three of them are 
municipal, whereas the fourth (established in 1845) 
is private property. Until recently these last works 
were situated amidst a populous suburb (Karlin) ; 
lately, however, they had to be removed completely 
out of town. At the new works, which the com- 
pany was obliged to erect beyond the boundaries of 
the suburb, two large gasholders were built last 
summer. One of these gasholders having been 
completed, its interior was cleared of the staging 
and water was filled in. During this process the 
gasholder was supported by narrow pieces of wood 
(aa, see the annexed figure). When the water had 








reached a certain height above the lower edge of 
the gasholder, it was resolved to remove the supports 


aa, and to let the gasholder down. Accordingly 
all openings and manholes were hermetically closed, 
and an attemp* was made to take out the wooden 
supportsaa. ‘This attempt, however, failed, and 
the gasholder was left standing as it was. This had 
occurred on a very hot morning. In the afternoon 
of the same day a heavy rain fell, and the tempera- 
ture suddenly dropped by several degrees, In 
consequence, the air in the interior of the gasholder 
was cooled down, a partial vacuum was formed, and 
the roof of the gasholder was suddenly forced in 
with a heavy crash, assuming the form shown by 
the dotted line in the figure. The removal of the 
distorted roof and the erection of a new one, con- 
stituted, of course, a heavy loss to the company. 
Happily there were no workmen on the roof at that 
time, so that no lives were lost. 


MEDICAL ELECTRICITY. 

The subject of electricity applied to curative 
purposes is one which seldom comes before a 
learned body for serious discussion ; nevertheless, 
the time is at hand when that somewhat invidious 
branch of medical science should emerge from the 
cloud of mingled obscurity and charlatanism which 
has so long surrounded it. There can be no doubt 
but that some remarkable cures have been effected 
by the electrical current. The pangs of rheuma- 
tism, neuralgia, and other muscular and nervous 
disorders have been dispelled by electrical stimula- 
tion, and watery tumours, congestions, and other 
morbid growths reduced. It was therefore a step 
in the right direction which was taken by Dr. 
W. H. Stone and Dr. Kilner in bringing the sub- 
ject before the Society of Telegraph Engineers and 
Electricians at their last meeting on Thursday, 
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nd the lengthy discussion which followed 
god Na of his Sepat testified to the interest 
elicited by the subject. Dr. Stone began his 
remarks by calling attention to the large amount 
of loose and incomprehensible writing on the sub- 
‘ect by what we may call electro-magnetic quacks ; 
and observed that the true science of medical 
electricity could not advance until it had entered 
the quantitative stage. One of his objects in read- 
ing the paper was to get the assistance of practical 
electricians in this matter of measurements. Elec- 
tricity was now applied in three forms, the con- 
tinuous current, the intermittent current, and the 
alternating current from an induction coil. Air 
charged with static electricity in the patient’s 
chamber had also been tried ; but on a very small 
scale. Apparatus had then to be devised for the 
convenient measurement of such currents. Dr. 
Stone exhibited a variety of apparatus invented by 
himself for this purpose, including a metronome 
jnterruptor of the current which could be regulated 
to make and break the circuit at any required rate 
by regulating the length of the pendulum. He 
aiso showed an ingenious vacuum shunt, for modi- 
fying the strength of an induction spark by alter- 
ing the density of the vacuum by means of a 
column of mercury. Though ingenious, this appa- 
ratus is somewhat unhandy, and Dr. Stone has 
given it up in favour of an arrangement of con- 
densers. One point of interest on which fresh 
light is wanted is the enormous resistance of the 
human body. From hand to hand it is about 6000 
ohms. The trunk, from the nape of the neck to 
the bottom of the spinal cord, was 1500 ohms by one 
measurement ; and the resistance of an adult head 
1930 ohms, while that of a child was even greater, 
namely, 2500 ohms. These measurements were 
taken with the skin properly wetted with salt and 
water. The relative resistances of the muscle, 
cartilage, tendons, and nerves, are as 1 to2, and more 
than 2, while that of the bone to the muscle is as 
19 tol. The resistance of the skin depends on 
its degree of moisture, but is higher than that of 
of flesh. Personal idiosyncrasy affects the resist- 
ance of the body, and what is still more important 
in medicine, the state of health affects it. The soles 
of the feet and palms of the hands have a higher 
resistance than the skin of other parts of the body. 
Exposure to the elements heightens the resistance 
of the skin, except on the face and neck, curiously 
enough, for there the resistance of the skin 
is least. In the discussion which ensued, Mr. W. 
H. Preece alluded to the singular fact that when 
one gets a very small shock by touching a charged 
body with the fingers, the pain is felt at the tips ; 
but if the shock is increased in intensity the pain 
is felt higher up the limb, say at the joints of the 
fingers, the wrist, elbow, and even the chest. Dr. 
Coffin mentioned that he had found electrodes, 
with the conductors in the form of spring reels of 
wire which coiled and uncoiled by touching a spring 
like certain steel tapes, very convenient in practice. 
Mr. Desmond FitzGerald recommended the “chain 
bands” of Mr. Pulvermacher to the attention of 
electricians, and alluded to the peculiar depolarising 
action of the air which went on in them. These 
articles were familiar to most of the members 
present through the advertisement columns of the 
newspapers, but Mr. Pulvermacher, who was pre- 
sent at the meeting, lost no time in gratifying 
their legitimate curiosity by actually producing 
a number of the articles in question from his 
pockets. Unfortunately, however, the appearance 
of the “chain bands” was not received with that 
warm interest which a learned society might be 
expected to evince towards a novel apparatus. 








FOREIGN TECHNICAL LITERATURE. 

Tuer Giornale dei Lavori Pubblici (Rome, March 8) 
reproduces the text of the royal decree by which the 
working of the Roman railways is taken over by the 
State. They are to be administered by a council whose 
decisions on all matters of importance will be subject to 
the approval of the Minister of Public Works. 


The Revue Industrielle (Paris, February 22) describes a 
new deep-sea sounding apparatus, designed by a Russian 
engineer, to obviate the necessity of employing the ex- 
tremely long rope which is now necessary, and to do away 
with the possibility of the instruments never reaching 
the sea bottom at all. It consists of a kind of balloon, in 
which is a registering dial, and a weight is attached to 
the whole. The apparatus is thrown into the sea, and 
sinks, the pressure of the water registering on the dial 


bottom releases the weight, and the balloon rises at once 
to the surface. 


The Railroad Gazette (New York, February 17) gives 
a tabulated statement of the accidents on American lines 
during the past nine years. The totals show an increase 
in 1881 of 35 per cent. on those in 1880, 60 per cent. on 
those in 1879, and 97 per cent. on those of 1878. After 
allowing for the increased mileage, these figures have 
a considerably larger proportion. During last year 414 
persons were killed and 1597 injured, the number of 
accidents being 1458. The comparatively small number 
of deaths and injuries resulting from these accidents is 
considered to be almost entirely owing to the increased 
strength of the carriage-bodies and platforms. 





Les Annales des Travaux Publics (Paris, March) gives 
a detailed description of the bridge over the Tardes, on 
the Montlucon and Eygurande Railway, near Evaux, 
now in course of construction. The total length of the 
ironwork is 821ft., divided into one central span of 
328 ft., and two outer spans of 228 ft.each. The piers 
are to be of granite, having a bearing surface of 
14 ft. 9in. each. The spans are lattice girders, 27 ft. in 
height; and the outside width of the bridge is 20ft. Gin. 
The roadway will be constructed of arched bridge plates, 
and the whole of the ironwork is estimated to weigh 1150 
tons. The entire work has been undertaken by Messrs. 
Eiffel and Co., at the price of 1,166,000 francs. 


The Army and Navy Journal (New York, February 18) 
prints the full text of the report presented to Captain 
Sicard, of the Burean of Ordnance, by the officers who 
witnessed the experiments with the Ericson torpedo 
boat. They consider that further trials should be made, 
to determine the ability of the gun to resist the pressure 
of the powder; they believe that with charges of 
ordinary explosives there will be no danger of premature 
explosion of the torpedo charge. The gun itself is as 
simple as any ordinary breechloader. The torpedo is 
stated to surpass any other known form, and would (it is 
believed) pierce any of the ordinary torpedo defences. The 
vessel not being completed, no trial could be made under 
steam, and no report on the hull, engines, fitting, &., 
could be sent in. The compilers strongly urge the 
desirability of more extended trials. 





The American Machinist (New York, March 18) thinks 
that it is worth considering whether it would not be 
advisable for the maritime nations of the world jointly to 
guarantee a neutral ground, upon which some half- 
dozen shipbuilding firms might start works for the 
construction of vessels of war, National ship-yards are 
expensive and unsatisfactory to keep up, and the vessels 
turned out from them cost far more than they would do 
if built by private enterprise, especially where a certain 
amount of competition existed. 

It is reported that an Indiana firm, about erecting 
machinery for its own use, has ordered the castings from 
England, paying 2} cents. perlb. The price asked by 
local founders was 4 cents. per lb. ; but, considering the 
high freight, and the duty of 7 dols. per ton, it might be 
expected that they could be made cheaper at home. 





The Moniteur Industriel (Paris, March 2) condenses 
from the Bulletin de [Association Parisienne des Pro- 
priétaires d' Appareils 4 Vapeur, a paper by M. Cornut on 
the employment of steel plates in boiler-making. He is 
of opinion that—at least at present—steel plates cannot 
be sufficiently depended on to be used for this purpose. 
More care is required in their manipulation than the 
majority of makers seem disposed to bestow ; and their 
much more rapid corrosion, taken in connexion with 
their thinness as compared with iron, adds another risk. 
Two steel boilers ordered by the Midi Railway from the 
Fives-Lille Company, not having stood the test, the 
railway decided (notwithstanding the offers of the Creusét 
Company to give a guarantee) to renounce the use of steel 
for their construction. The Paris-Lyons-Méditerranée 
Company, as well as Messrs. Krupp, have come to the 
same conclusion. 





La Houille (Paris, February 19), in an article on 
mining industry in Italy, states that but little coal of 
any kind exists in that country. Anthracite is found in 
the valley of Aosta, but according to a Belgian consular 
report, the annual output does not exceed 2000 tons. 
According to the same authority, lignite exits in greater 
quantities, being found in Tuscany, Sardinia, Liguria, 
the neighbourhood of Vicenza, and Lombardy. The 
extent of the measures is about 33,000 acres; but only 
about 100,000 tons are raised per annum. The value is 
calculated at about lls. per ton. The colliery plant is 
incomplete, and, owing to the absence of a school of 
mines, engineers are hard toobtain, Iron ore is worked 
in Lombardy, Piedmont, Sardinia, and Elba. The output 
from the latter place (about 130,000 tons annually) is 
almost entirely exported, the home consumption being 
limited to the production of about 20,000 tons of pig 
per annum. In the whole of Italy there are 65 iron 
mines in work. 


a paper read before the Conservatoire des Arts et Métiers 
by M. Lartigues, chief engineer of the Compagnie des, 
Téléphones, ‘‘On the Applications of Electricity to Rail- 
way Purposes.” He reviewed all that has been done in 
this direction, from which it seems clear that the Govern- 
ment has decided to foster the development of the various 
systems in order to obviate as far as possible the dangers 
of railway travelling. He described a combination of 
the Bailhache automatic printer and ordinary telephone, 
which is at present being tested by the French Tele- 
graph Department, and which he considered an almost 
perfect apparatus. Referring to communication between 
trains in movement, he pointed out that the objection 
to the adoption of any such system was the expense of 
laying conducting wires along the whole line, whilst suc- 
cessful working could only be insured by having a 
battery in each train. In his opinion no atmospheric or 
mechanical brakes can compare in simplicity, regularity, 
and efficiency, with the Achard electric brake. 





The Zeitung des Vereins Deutscher Eisenbakn-Verwal- 
tungen (Berlin, March 7) says that the Hessian Ludwigs- 
bahn Railway Company has lately started two Thomas 
steam omnibuses, so that now two of their sections— 
the Rosengarten-Bensheim and the Rosengarten-Mann- 
heim—are worked exclusively on this system. Tho 
result of their working is considered to be entirely 
satisfactory, and confirms the opinion that the employ- 
ment of these vehicles is especially suitable to lines with 
comparatively small traffic. During 1881 one of these 
omnibuses travelled 32,000 miles with passengers, with- 
out the slightest breakdown, with an average consump- 
tion of from 6} 1b. to 8lb. ordinary steam coal per hour. 
Great saving resulted in other ways, such as interest on 
capital, staff, lubricating and cleaning material, &c., and 
reduction in wear and tear of rails. The Government 
Railway Department has lately authorised the increase 
of the maximum speed from 24.8 miles to 27.95 miles per 
hour, which will considerably facilitate the conduction 
of the traffic. 

The number for March 17 reports that in the Imperial 
German postal circuit experiments haye been made for 
some time past with the object of utilising electricity for 
lighting the railway postal sorting vans. At present, 
the Pintsch oil-gas is being used, but although this is a 
considerable improvement on anything formerly employed 
the want of something better has been felt. 








NOTES FROM THE NORTH. 
‘ Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
quiet last Thursday, but a better demand set in during the 
afternoon, and the decline of the previous day was recovered. 
In the morning business was done at from 49s. 14d. to 
48s. 10}d. cash, and from 49s. 44d. to 49s. 14d. one month ; 
the close being buyers at 483. 104d. cash and 49s. 14d. one 
month, and sellers near. In the afternoon there was an 
advance from 49s. to 49s. 24d. cash, and from 49s. 3d. to 
49s. 54d. one month, and the market closed with sellers at 
49s, 2d. cash and 49s. 5d. one month, and buyers offering 
1d. per ton lower. During the forenoon of the following 
day the market showed continued strength, but the after- 
noon market was not so firm, and the early gain was 
lost. The closing quotation was 4d. per ton under Thurs- 
day’s, but 9d. over that of the preceding Friday. Business 
was done in the morning at from 493. 3d. to 40s.'44d. cash, 
and from 49s. 5d. to 49s. 7d. one month, and sellers 
seeking 1d. perton more. The quotations in the after- 
noon ran from 49s. 4d. down to 49s. 1d. cash, and 
from 49s. 6d. down to 49s. 4jd. one month, and the 
market closed with sellers at 49s. 4$d. one month, 
and 49s. 1jd. cash, and buyers near. Monday’s war- 
rant market was somewhat uncertain, but at the close 
there was a decline of 2id. per ton. There were trans- 
actions on forenoon ’Change at 49s. 1d. down to 48s. 10d. 
cash, anu at 49s. 43d. down to 49s. lid. one month; and at 
the close of the market there were sellers at 49s. cash and 
49s. 3d. one month, and buyers offering 1d. per ton less. 
The afternoon quotations ranged from 49s. up to 49s. 1}d., 
then back to 48s. 10d. cash, and from 49s, 3d. to 49s. 1d. 
one month, and the market closed with sellers asking 
48s. 11s. cash and 49s. lid. one month, and buyers near. 
Yesterday’s warrant market was very weak, and notwith- 
standing the fact that there were very heavy shipments of pig 
iron last week, prices met with a smart decline, even to the 
extent of 8d. per ton. Both yesterday and on Monday 
sellers were pressing sales, and buyers seem to have been 
scarce. Business was done in the course of the forenoon at 
49s. 14d. down to 48s. 9d. one month, and at 48. 10s. down 
to 48s. 6d. cash, and there were buyers at the close 
offering 48s. 6d. cash and 48s. 9d. one month, and sellers 
near. The quotations ranged in the afternoon from 
48s. 54d. down to 48s. 3d. cash, and from 48s. 7d. down to 
48s. 5d. one month, and sellers were wanting at the close 
48s. 3d. cash and 48s. 6d. one month, and buyers offered 
1d. per ton less. The market was quiet to-day during the 
forenoon, with business done at from 48s. 2d. down to 
48s. cash, and at 48s. 44d. down to 48s. 3d. one month, and 
the close was sellers at 48s. prompt cash and buyers near. 
The market continued quiet in the afternoon, with business 
reported at 48s. up to 48s. 2d. cash, and at 48s. 3d. up to 
48s. 4d. one month. From these quotations it will be 
seen that the pig iron market is not qnite so active as it 
was in the early part of last week. There was, it is true, 
as already mentioned, a gain of 9d. per ton last week, which, 
added to that of the previous week, made 1s. 9}d. per ton 








the depth to which it sinks, The shock of striking the 


TL’ Electricité (Paris, March 11) contains an abstract of 
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was 2s. 0}d., but the closing price of last Friday was still 4s. 
per ton under the highest quotation of the present quarter. 
Advices from America do not hold out any prospects of 
large shipments thither this season, and at present the 
demand is very limited. It should be stated, however, 
that pig iron freights to the United States are now 
comparatively low, and consequently it is expected that 
the trade with the States will soon Lave its languid 
condition turned to one of some activity. On the 
whole, shipping iron is in better demand. It is a very 
fortunate matter that prices are not by any means 
high, as those that have ruled for some time have 
tended to encourage that large and healthy trade which is 
being done at home, and roy a the great improvement 
on the Continent, for doubtless there has been a consider- 
ably improved demand from the Continent during the past 
week or ten days, more especially from Italy, France, 
and Germany. Generally speaking, the prospects of con- 
tinued prosperous trade have recovered from the gloom into 
which they were thrown some weeks ago, primarily by the 
Paris speculative disasters. The principal shipments of 
pig iron reported last week were sent to the United States, 
Germany, Italy, France, Holland, Belgium, and India. 
The total shipments last week—foreign and coastwise— 
were 17,544 tons, as compared with 13,287 tons in the pre- 
ceding week, and 7893 tons in the corresponding week of 
last year; so that there was actually an increase to the 
extent of 9651 tons. Stocks are still gradually being 
reduced in the public warrant stores ; they stood yesterday 
at 630,064 tons. The number of blast furnaces in opera- 
tion is still 108, as against 120 a year ago, but a further 
reduction will take place next month. 

Royal Scottish Society of Arts (Engineering Section). 
—At a meeting of the Engineering Section of the Royal 
Scottish Society of Arts, held last Wednesday, Dr. Ferguson 
gave a lecture on dynamo-electric machines. At the close 
of the lecture, which was illustrated by a number of 
interesting experiments, some conversation took place, in 
the course of which Mr. Reid referred to the power at 
present running to waste in our streams as capable of being 
turned to account for lighting purposes. 

Messrs. Napier, Shanks, and Bell.—Messrs. Napier, 
Shanks, and Bell, one of the youngest shipbuilding firms on 
the Clyde, launched from their yard at Yolier yesterday, 
their fourteenth vessel, a steamer of 3200 tons, for Messrs. 
Cayzer, Irvine, and Co.’s *‘Clan Line,’’ to be called the 
Clan Graham. She is the largest vessel which they have 
yet built, but they have just concluded a contract to build 
two steamers for the same owners still larger in size—4000 
ton vessels—and to be built of steel. As it is the yard 
is quite full of work. Mr. David Rowan is to supply the 
engines and other machinery for the Clan Graham and a 
sister ship now on the stocks. There was a large turnout 
of professional friends of the builders on the occasion of the 
launch. 

Other New Steel Steamers.—Messrs. }Robert Duncan, 
shipbuilders, Port-Glasgow, are about to lay down the 
keel of a large steel screw steamer, and Messrs. Russell 
and Co., of the same town, have just contracted to build 
four steel paddle steamers, each 145 ft. in length, and of 
light draught, for river despatch service in the East 
Indies. 

Greenock Engineers’ Wages — Strike Averted.—With 
one exception all the engineering firms in Greenock and 
district intimated on Saturday afternoon that they would 
concede the advance of one halfpenny per hour to the men, 
excepting those who had received an advance since the agita- 
tion commenced. These would only receive as much as 
would make their wages equivalent to the others. The 
only firm in the town who did not come toa settlement 
with their men on Saturday was that of Messrs. M‘Lean, 
Angus, and Co., Ingleston Foundry, but it was expected 
that the men in their employ would resume work at the 
advance this week. It is understood that there will be no 
general movement amongst the men for an advance daring 
the next twelve months. A strike has been averted, and 
as there is plenty of work on hand prospects look well for 
the future. 

The Ironfounders’ Dispute.—The dispute which has 
existed between the moulders and employers connected 
with a number of foundries in Glasgow and one or two 
other districts, for the last eight or nine weeks, still con- 
tinues. Recently the Glasgow Trades Council approached 
the General Ironfounders’ Association, with the view of 
bringing about a settlement of the dispute, but the em- 
ployers declined to make any attempt at a settlement unless 
it was asked by the workmen themselves. 


Improvement of Inverness Harbour.—At a meeting of 
the Inverness Harbour Trustees held last Wednesday, it 
was resolved to make extensive improvements on Inverness 
Harbour. The present rails, which belong to the railway 
company are to be removed, and new rails are to be laid by 
the trustees, and a stone causeway laid between rails—the 
whole to cost about 16001. A committee of trustees had an 
interview with Mr. Dougall, of the Highland Railway, and 
an arrangement was arrived at to the effect that the railway 
company pay 2d. per ton for all goods brought to or from 
the harbour over the rails. 

Nairn Harbour.—The Nairn Town Council have resolved 





to improve the harbour of Nairn by erecting a breast 
breakwater at a cost of 2000/. 

Steel Company of Scotland—Offcials’ Annual Dinner. 
—The officials of the Steel Company of Scotland, town 
offices and works, held their second annual dinner last | 
Friday evening in the Grand Hotel, Charing Cross, Glas- 
gow. Mr. James Riley, general manager, occupied the | 
chair, and the vice-chairmen were Messrs. Thomas William- 
son and F. W. Dick, works managers. There was a very | 
large company, which included a number of influential | 
guests. Several toasts suitable to the occasion were pro- | 


posed and responded to in the course of the evening, and 
many remarks were made in regard to the progress of the 
steel trade and to the enterprise of the Steel Company, whose 
products had become well and favourably known all over 
the world. It was stated by the chairman that there were 
probably as many persons directly employed in connexion 
with that trade in Scotland. 








NOTES FROM THE SOUTH-WEST. 

Cyfarthfa.—The coal trade has again become slack, and 
none of the colliers, to any great extent, worked on Friday, 
there being no wagons. 
has fallen off to five, and in a few cases to four days per 
week. 

Welsh Railway Movements.—Notice was received at 
Merthyr on Friday that the Great Western had decided 
upon withdrawing its Bill for ranning powers to Cyfarthfa. 
This now leaves the Rhymney and Taff Vale only in eon- 
flict. It is now rumonred that the Great Western will 
co-operate with the Rhymney, but the local prophets 
regard the success of the laff Vale as certain. 


Trade in South Wales.—In South Wales the steam coal 
trade has not yet recovered from the recent depression 
which has characterised it, and in the district for which 
Cardiff is the outlet a good many collieries have been 
working short time. During the time, however, signs of 
more activity have been apparent. The iron and steel 
works in the neighbourhood remain well employed, without 
any noteworthy movement in prices. In the tin-plate trade 
in which so much depression has recently existed, con- 
siderable satisfaction is expressed at the prospect of a turn 
for the better. The shipments of iron, &c., do not show 
such a large total as has been the case for the past few 
weeks, and imports are also below the average. Last 
week’s coal clearances from Cardiff and Newport amounted 
to 90,550 tons and 21,141 tons respectively. 

Treferig and Castella Railway.—It is announced that 
the Treferig and Castella Railway will be commenced this 
week. This will open a fine new coalfield, including, it is 
believed, the celebrated Llantwit seam. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 


Sheffield and Extortionate Railway Rates.—The protests 
which from time to time have been made by Sheffield mer- 
chants and manufacturers against the high tariffs charged 
by the local railway companies have been unheeded, and 
now Messrs. C. Cammell and Co., in issuing their annual 
report, make the following significant declaration : ‘* Your 
directors have frequently drawn the attention of the share- 
holders to the heavy expenses involved in the transit of 
hematite pig irons from the blast furnaces in Cumberland 
and other places to the company’s works at Sheffield, and 
the excessive railway and other rates charged for the con- 
veyance of the company’s steel rails to the shipping ports. 
Many and urgent appeals have in vain been made by them 
to the railway companies for reduction in their charges. 
The time has arrived when your Board must direct the 
serious attention of the shareholders to the increasing 
importance of the export branch of their steel rail business, 
and to the necessity of adopting such measures as will re- 
lieve the company of the loss of profit involved by the 
existing state of things, so as to enable it to produce and 
deliver rails board ship on properly remunerative terms. 
Your Board (after mature consideration) are satisfied that 
the following conditions are requisite to effect these 
objects, viz.: 1. The rail mills must be combined 
with blast furnaces. 2. These combined works must 
be situated in close proximity to the sea. 3. The 
blast furnaces must be in the district in which hema- 
tile ore is found, and have ready and cheap access 
thereto. The firm of Wilson, Cammell, and Co., whose 
steel works at Dronfield are within six miles of Sheffield, 
recently decided to remove their works to a site in Cumber- 
land, and had entered into negotiations with the Derwent 
Hematite Iron Company, for the union of their two busi- 
nesses. The Derwent Company’s Works, which are near 
Workington, include three blast furnaces, and possess the 
following advantages, viz, they are within a few miles of 
the iron mines from which they draw their supplies of ore 
by railway; they are on the sea coast, with almost 
unlimited tapping for slag, &c., and are connected with the 
harbour at Workington by a short railway of their own ; 
and there is ample room for the erection on this company’s 
land of steel works, on a scale to produce from 2500 to 
3000 tons of rails per week. In October last this contem- 
plated combination of the steel works of Wilson, Cammell, 
and Co. with the blast furnaces of the Derwent Iron 
Company was brought to the notice of your Board, who 
entered into inquiries and negotiations with the view of 
ascertaining whether it would be advisable for your com- 
pany to possess the works of these two companies, and if so, 
on what terms they could be obtained. Your Board have 
satisfied themselves that rail works at Workington would 
possess over such works at or in the neighbourhood of Shef- 
field advantages which would be practically equal to the 
saving of the railway rates now paid for the transit of the 
pig iron to Sheffield, and of nearly one-half of the present 
charges paid by the company for putting rails free on 
board vessels at the ports, amounts which, taken together, 
represent a most important sum annually. The works at 
Workington are also favourably situated for the importation 
of foreign ores, and are well adapted for the making of 
spiegeleisen, of which this and the Dronfield Company are 
large users. The steel plant at Dronfield is of modern 
construction, and in the mere manufacture of the article, is 
capable of producing steel rails at as low a cost as, if not 
at a less cost, than can be done at any other works in the 
country. The result of the negotiations with Wilson, 
Cammell, and Co. has been that they have agreed to sell to 


For several weeks of late the time | 





this company the Derwent Company’s work 

for which they had arranged to oumdlase San “xy 
selves, and to accept for their own works at Dronfi laa 
price which your directors have been advisod b a — 
petent and independent valuer they are justified nd to 
and the terms for the purchase of these works home pot. 
agreed upon, subject to your approval. If you confirm the 
purchases a sum of 350,000/. will be required The 
vendors of the Dronfield and Derwent Companies - 
members thereof, are desirous to take 100,0001. of the J. 


rice 


| Share capital, should all the new shares not be taken by the 


shareholders in this company, and the contract will «+; 

for their so doing, if required by your director Palate 
Board, after full consideration, are unanimously of opinion 
that the proposed purchases and arrangements would be of 
great benefit to this company, and they recommend you to 
confirm the agreement. Should you do so, alterations in 
the company’s memorandum and articles of association will 
be necessary, and the requisite resolutions will be submitted 
to an extraordinary general meeting, which will be held at 
the close of the meeting, te which this report is presented,” 


The Electric Light in Leeds.—Recently a 
from the Lighting Committee of the Leeds Corporation 
was sent to London to ‘“‘ make observations as to the 
electric lighting systems in operation in many places.” 
The Committee has sinee reported, and recommendations 
will be made to the Leeds Corporation with a view to the 
ultimate adoption of the electric light in the new muni- 
cipal buildings and other places in the borough of Leeds.” 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLkEsBROUGH, Wedn . 

The Cleveland Iron Market.— Yesterday seg a 
large attendance on ’Change at Middlesbrough, and 
previous to the market opening the usual informal meeting 
of ironmasters was held. After some conversation they 
decided that the prices of pig iron should be based on No. 3 
Cleveland, selling at 43s. 6d. per ton, and this was the 
ruling figure on Change. Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 165,402 tons, 
which is a decrease of 4152 tons on the week. Daring the 
past fortnight the market has maintained its firmness, 
There ,has been more disposition to do business, and sellers 
have not been inclined to give way in their prices. This is 
the natural outcome of the very heavy shipments which 
have been going on, coupled with the large deliveries to 
the works in the district. Although the exports of pig iron 
from Middlesbrough within the past few days have been 
rather smaller it is now almost a certainty that they will 
this month amount to about 90,000 tons. In the after. 
noon of Tuesday some dealers, owing to the flatness of the 
Glasgow market, were willing to accept 43s. per ton for 
No. 3. Makers, however, are not likely to reduce their 
prices because they are bare in stocks, and in some cases 
they are actually unable to meet their deliveries. With 
respect to the anticipated business with America there is 
nothing new. Fresh inquiries are still coming to hand, 
but they do not result in actual transactions. Freights 
continue high, and shipments are made through other ports. 


_ The Manufactured Iron Trade.—There is no alteration 
in the manufactured iron trade, and prices are nominally 
the same as they were last week, being based on plates 
selling at 71. 5s. per ton. 

_ Engineering and Shipbuilding.— Both these branches of 
industry continue very active. Some fine vessels have 
recently been launched on the Tyne, Wear, and Tees. 
Yesterday Messrs. M. Pearse and Co. launched from their 
iron shipbuilding yards, at Stockton-on-Tees, an iron screw 
steamer, 325 ft. x33 ft. x26, ft. Gin» She will be classed 
100 A 1 at Lloyd’s, has poop long bridge house and T. G. F. 
double bottom for water ballast, two iron decks, and will 
carry about 4200 tons dead weight. Her engines are 30 
nominal horse power, by Messrs. Blair and Co., Limited, 
of Stockton. As she left the ways she was christened 
Abana. A great deal of general engineering work is being 
done. 

The Teesside Iron and Engine Works.—The directors of 
this company, whose works are at Middlesbrough, have 
just issued their annual report, from which it appears that 
owing to the unsatisfactory state of trade during the past 
year, little or no profit has resulted from the operations of 
the company. A portion of the rolling mills was re-started 
in January for making puddled bars and small sizes of 
angles and bar iron. Should selling prices be maintained 
and the wages difficulties, which have recently arisen, be 
favourably adjusted, this department will yield satisfactory 
returns during the current year. 

The Coal and Coke Trades.—The coal and coke trades 
are steady, but in view of the finer weather one of the 
largest coal companies have reduced their best screened 
Wallsend 1s. per ton, and their best quality of nuts 6d. 
per ton. It is expected that the wages question in the coal 
trade will be settled by arbitration. 

The New Steel Works at Middlesbrough.—This day 
(Wednesday) a portion of a fitting shop in course of erec- 
tion for the new steel works at Middlesbrough was blown 
down by the gale, but fortunately no person was injured. 


deputation 











Suear INDusTRY IN THE PHILtpriIne IsLanps.—The 
** Réal Sociedad Economica’’ of the Philippin> Islands, 
created by Carlos II[. in 1780, has just decreed a silver 
medal and diploma to Mr. Frederic H. Sawyer, Assoc. 
Memb. Inst., C.E., for improvements in the sugar industry 
of the islands, and more particularly in reference to the 
Hacienda of Causip, in the province of Camarinos Sur. 
Mr. Sawyer is now engaged in superintending the erection 
of the pumping engines for the Manila Water Works, which 
have been constructed to his order by Messrs. Mirrlees, 
Tait, and Watson, engineers of Glasgow. 
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10N8 FOR PATENTS ponies THE WEEK ENDING Nos. | 
apPLioat MARCH 20, 1889. oad | 

In the Cases of Inventions communicated from Abroad Dates. 

the Names, &c., of the Communicators are given in|} yarch, 
Italics after the Applicants’ Names. 16 
1274 | 

Nos. 1275 

and OF ov APPLICA, | ABBREVIATED TITLES, &c. 4 

Dates. 1276 

882 | 

Rt \ 1277 

14 

1216 | BE. R. Austin and F. | Rivetting machines. 1278 

| Jackson, an- 1279 
chester. 1280 

1217 | N. J. Holmes, London. Pesshing vegetable fibres, &c. | 

1218 | Beech. Ferguson, Knife cleaners. 1281 

1219 W. Roberts, Burry | Smith's forge using anthracite coal |} 

Port. with steam blast. 

1220 | C. Wieg. Liverpool. Manufacture of chlorine. 

1221 | T.F. Hemmich, Read- Antifriction roller bearings. (Com- || a 
ing, U.S.A plete specification), IF 283 

022 | Lake. VParcelle. p7pecetes for telegraphic ——y oy 1284 

223 4. Perry, Roscrea, drying and turning grain, & | Frond 

ipperary 12 
1224 | G. Dolittle, Bridge- Sewing and manufacturing furni-|| 1287 

ort. Connecticut, ture tufts. (Complete specifica-|| 

BA. tion). 1288 
225 | M. Evans, Wemyss ‘oie for gauging carbon fila- ‘2 

ay 7 

1226 vir Lithgow, Port Propelling ships or vessels. ] 1289 

asgow | 

1227 | EB. oo Loxton, Horbury. Paste for washing, scouring, &. || 1290 

orks. i} 
1228 | J.Chaffin, Bath. Glazing skylights, roofs, &c. 1291 
1229 | Lake. Hyatt, Apparatus for navigating fiuids|| 
applicable for blowers, and for|| 1292 
raising vessels. 

1230 | Justice. Tewksbury. | Elevators or lifts. 

1231 L. Gathmann, Chicago.’ Grinding mills. 1293 

1232 | Johnson, Bauder. bt and houses, bricks, blocks, | 

1233 | Boult. Wheeler. Needle woven tapestry. | 1294 

1234 | G. V. Fosbery, Britton. Pumps and fiuid- tight joints be-|| 1295 

tween moving parts. | 

235 | H. Long. Bristol, and Rousing and aerating beer. || 1296 
H. Aplin, Redfield. | 

1236 | Lake. Lindstedt, Venetian blinds. 

1237 | A, Reckenzaun, Ley- Producing light and heat 1297 
tonstone, and J. H. | 1298 
Redfield, New York | 1299 

1238 | H. Andrews, Birming- Fasteners for attaching buttons. iuien 

} m. 3 

1239 | E. Clarke, Liverpool. eins the effect of railway col- | 1901 

1240 | W. Hollingworth, Apparatus for sewing leather, &c. I 
Bradford, {! 1802 

1241 | J.G. Horsey, London. | Manufacturing brooms and brushes.|| 1303 

1242 | V.I. Feeny, London. Wind musical instruments, 1 

1243 | J. C. Fielden. Man- Looms for weaving. 1304 
chester, and R. H. | 
— Dukin- 1} 1305 

1244 | J. Hopes wood, Poulton- Expansion valves for engines. 

1245 | Lake. Ti vettt and Creels for spinning machinery. 1306 
Stewart. (Complete specification). 

1246 | Lake. Turner, Mechanical musics] instruments. 1307 

— 1308 

1247 | W. Cook, Glasgow. > “a for cutting bars of metal, 

12418 | T. Cope& W. Brewer, Rotating drum for tobacco-cutting || 1309 

| Liverpool. machines. 

1249 | C. L. Levey and E. Armatures for magneto-electric ma-|| 1310 
Lumley, New York chines and apparatus for deve-|| March 

| ; loping electric light. 18 

1250 | J.T. Todd, Edinburgh. Water brushes. \| 1811 

1251 | J. T. Todd, Edinburgh. Construction of roadways, tram-|| 

| ways, platforms, &c. }} 1312 

1252 | W. D. Saulland W.2. Spring paper ciips. | 
Brooks, London. |} 1313 

1253 | 8. Arnold, Kentish | Labels for plants, &c. l 

own. 1] 

1254 J. Ebel, New Charlton. Telegraph relay. j} 1814 

1255 Cheesbrough. Nemetz. Repeating small arm 

1356 | L. Greenwood, Ha- Looms for weaving. 
wick. 1315 

1257 | Whiteley. Pratt Stop valve, (Complete specifica- | 

tion), || 1316 

1258 | E. ae Camber- Inh ~ we warmed air into the lungs, | — 

| ‘ 

1259 | J Ser, Manchester. Weaving tape ladder 

12.0 | Brydges, Hagemann. Stamping type wenlés for type || 1318 

F founding. }| 1319 

1261 S Gutter, Birming- .-’ a, 

esigns, 

1262 R. Mackie, aftezer: Knitted fabrics, and machinery || 1320 

ton, and Start therefor. 
and 4H. ) 1321 
good, Nottingham. 

1263 | * Strouadley, Brigh- bg 4 railway point and signal|| 13822 

evers 

1264 | wae Mesdach and | Heating zinc furnaces. (Compicte|| 1323 
Cie, specification), | 

1265 | J. —_, senate Chain clips forstentering and finish- || 1324 

M arch bank, ing fabrics. 

16 1325 

1266 | Johnson. Badische _ Artificial indigo. 1326 
Aniline and- Soda 1327 
Fabric. 

1267 | R. Deviden. Glasgow. Tools for cutting boiler stays. 

1268 | M. H. Watts and E. Steam boiler and other furnaces. 
Swindell, Maccles- 1328 

1269 | G. Wilde, Selston. Tuning pins of pianofortes, &c. 

1270 | Jaques. Wiziler. | Tent peg. 

1271 | A. W. Rose, London. | Telephones. 1329 

1272 | C, Rubens, London. A dry protector for babies. 

1273 | T. Knowles, Over |. Looms for weaving. 

Darwen. \ 














F. Wright and M. W. 
W. Mackie, London. 
H. F. D. Miller, Bir- | 


Aa in 

illmot, Brix- 
ton, and = Leeh- 
mann, London. 


J. and J. Addie, Glas- | 


Haldan. Ehrentraut. 

Engel. Schultre. 

D. Dawson, Milns- 
bridge, Yorks. 

E. W. Harding, 
Bishop Wearmouth, 
and 
Hendon. 

L. Gye, London. 

J. Natt, London. 

H. Witton, London. 

Von Nawrocki. est. 


J. Conlong, Blackburn | 


J. Tobin, Poplar. 
J. B. Rogers, London. 


W. H. 8. Aubin, Blox- 
wich. 
Bonneville. Ral. 


Bonneville. Ralu. 


Bonneville. Ralu 


Bonneville. Dubois 


and Frangois. 


H. W. Holland, London. 


E. Smith, West Dul- 
wich. 
H. Harbottle, 
Orrel, Lanc., and C 
McL. Percy, Wigan. 
Imray. Grison. 
J. Markie, London 
Philpott. W7/son. 


Clark, Le: 
G. es Griffin, Lon- 


R. Seenghem, Tendon. 
Justice. Rysse 


lberghe. 


T. and W. Nalder, 
Wantage, Berks. 
D. Watson, Man- 

chester. 
W. Simmons, Maid- 
stone. 


J. M. Gorham, Lincoln. 


M. Arnold, Acton. 
J. P. Nolan, Tuam. 
Beck. Dax 


W. T. Watts, Staly- 
bridge. 


T. C. Towns, Birming- 


E. A. Leitzmann and 
0. Borchardt, Ko- 
nigswusterhausen. 

R. Morton and C. G. 
Williams, Nine 
Elms. 

W. F. Sweetland, 
Hendon. 

Barlow. Liwczak. 


H. Kaltwasser, Ham- 


urg. 
C. G. Beechy, Liverpool. 


G. Lakeman, Exeter, 
and G. Jelly, Liver- 


pool. 
W. M. Scott, Birming- 


am. 

F. Dening, Chard, 
Somerset. 

H. Mathieson, Lon- 


on. 
H. Mathieson, Lon- | 


on. 

i. D. F. Andrews, 
Glasgow. 

C. Slagz, Leeds. 

C. Slagg, Leeds. 

L. J. Crossley, Hali- 
fax, J. F i 
Bradford, aud W. 
Emmott. Halifax. 


L. J. Crossley, Hali- 
fax. J. F. Harrison, 


Bradford, and W 
Emmott, Halifax. 
Bailey and W. 


‘Walker, Ovenden, 


| Yorks, and L. J 


Crossley, Halifax. | 


| Incandescent electric lamps. 


. Watkins, | 
| Breechloading fowling-pieces, &c. || 


Harrison, 


Lamps. 








Gas-burners. | 


Obtaining valuable products from 
furnace gases. 

Cigar cap. 

Lifting jacks. 

Scarlet colouring matter upon 
vegetable or silk fibre. 

Compression of fuel and delivery 
after compression. 





Placing fog signals in position. 


| Pianofortes. 


Composition for grinding stones, &c. | 
Dyeing or sizing 


| Removal of pistons from piston | 


rods. 
Incandescent lamps, and switches 
for electric light apparatus. 


Perambulators. 


Manufacturing kling grogs, | 
punches, and bishops. 


Process for manafertaring fruit- |) 


1] 


flavoured alcoholic beverages. 
Treating and ameliorating alcohol 
and alcoholic liquors. (Complete 
specification). | 
Machine for cutting and boring the 
earth for mining purposes. (Com- | 
plete specification), | 
Breechloading firearms. — } 
Adjusting and folding chairs | 


Machinery for getting coal. 


Manufacture of printed fabrics. 

Metal lasts 

Apparatus for use in draughting 
patterns for ladies’ dresses, &c. 

Manufacture of embossed wall 
paper. (Complete specification). 

Receptacles for holding alimentary 
substances, 

Electrolier. \\ 

Telegraphic and telephonic systems 
and apparatus therefor. 

Thrashing machines. 


Purification of copper precipitate 
and ores,and production of com- 
mercial arsenic and phosphorous 
compounds. 

Treatment of ingredients for the 
manufacture of hearthstone. 

Foot skate. 

Confining or shutting off heat at 
certain periods of the incubating 
process in artificial hatching ap- 
paratus. 

—— used for measuring 

ista: 

Circular bobbin-net machines. 


Self-acting mules. 


Apparatus for opening and closing 
carriage-heads. 
Wire-rope couplings. 


Manufacture of coal gas. 


Manufacturing condensed milk, &c. 
or for founding and setting 
typ 


Application of coloured devices to 
metallic capsules for bottles, &c. 

Gas-motor engines. 

Fire-escapes, &c. 


Breechloading small arms. 


Scoring runs made in playing the 
game of cricket, &. 

Drying by cold process printing on 
tin, zine, &c. 

Transferring printed designs from 

| _ paper, &c., to tin, zinc, & 

| Electric lamps. 


Drain and sewer pipes. 

Traps for house and other drains. 

Apparatus to be used in connexion 
with the transmission of electric 
currents of high tension. 


Electric signalling apparatus. 


a of certain woven 
| fabrics. 





i 


| 














Nos. , 
and | op APPLIbANs, ABBREVIATED TITLES, 
-—“w 
1330 | J. sonprlerest, Brad- te oy employed in the manu- 
facture of driving balts, straps, 
and bands. 
1331 | J. Haynes, Silkstone | Removable tyres for the wheels of 
Common, Yorks. vehicles, 
1332 . BStellman, Lon- | Braces. 
on. 
1333 | Brewer. pom and | Receptacles for inkholders, &c. 
Maleville (Complete specification.) 

1334 t. Laurent. _ for artificial rearing of 

1335 Deals. Thomas and | Springs f for railway vehicles, &c. 

equa. 

1336 Boalt. Thomas and \ Covered or insulated wire, &. 

Kegua. 
1387 | Clark. Uriahn and a of twisted and woven 
Jennings. | fabrics and machinery therefor. 
rr earth specification), 
1338 J. W. Towell, London. | Helmets. 
a 
1339 | G. Rydill, Sheffield, | Utilising woven woollen fabrics or 
material in reversible cloths, &0. 

1340 ¢ W, Wailes, Walsall.) Excavating trenches, &c. 

1341 ills, Leicester. | pee Soe es) for screw propellers. 

1342 ion Leuffgen. . oe glass and apparatus 

‘or same 

1343 | Varicas. Beax. Dust collectors for flour mills. 

| =, 2 aan h 8 cooier eon back 

1344 | tehouse, | Suppo usting 
} ingham. rests of bassinet perambulators, &c. 

1845 | D. Ss Brixtor. Coupling lengths of telegraph wire, 

1346 | C. M. Taylor, Snares- Bottles and capsules and stoppers 

| _ brook, Essex. | _ for same. 

1347 | Phillips. ¥ohnson. | Machine for genera’ electric 
| currents, applicable also as an 
} electrometer. 

1348 | T. Thorp, Whitefield, | Apparatus for gas lighting and 

Lanc. heating. 
|| 1849 | J. Livesey, Black- | Railway aguals. 
1} | burn. 8. Whitehall 
and R. Becconsall, 
Su mmerseat. | 
1350 | A. Priestman and J. | Looms. 
Ackroyd, Bradford. 

1851 | J. Rettie, London. \Binding fo r scaffolding. 

1352 H.T. Davis, Newing- Apparatus for receiving money, &c., 
| ton, | and for checking, recording, and 
| _ indicating receipt thereof. 

1353 | A. Clark, London. Crabs and lifts. 

1354 | | Engel. Lange. Treatment of flour, and manu- 


facture of articles therefrom. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 
L—Announced March 17. 
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Name. 


Varley and 


Varley. 
Cracknell. 
Stuchbury. 


| Brewer. 


| Clark 


Bradley. 
(Clé- 
mandot). 
Everitt and 
Burrell. 

Davis. 

Von Naw- 
rocki 
(Fagenburg) 

Justice 
(Hovenden) 

McLennan, 
McLennan, 
ani Owen. 

Mitchell. 

Hellyer. 

Nicholls. 

Haddan 
(Mihan). 

St. George. 


| Newton 


(Dehne). 
Margetson & 
Hek, 


Grason. 


| Crabtree. 
| Carpenter. 
Delmar and 


Folliott. 


| Chambers. 


Richardson, 

Haddan 
(Lonze). 

Sykes. 


Engel (Hirsch) 


Molloy. 
Bonwick. 
Abel (Osen- 
briick). 
Abel (Osen- 


briick & Co.)| 


Abel (Oehl- 
mann). 


| Colley, 
| Dixon 


(Kenig, 
Meister, 
Lucius, 


& Briining). 





No. 
1882 
962 
964 


968 
970 
972 
974 
978 


980 
983 


984 
985 


986 
988 
989 
992 
993 


997 


999 


1000 | 


1003 
1005 
1006 
1007 


1008 
1010 


1011 




















Name. No. Name. 
1882 
Clasper. 1022 | Blythe. 
Walker 1023 | Handford 
(Robinson). (Edison) 
| Seriven. 1024 | Irish. 
Bray 1026 | Niel. 
Whit ham. 1027 | Beresford. 
Cockson. 1028 vey. 
Lake (Fo- |] 1029 | Wright and 
garty). ackie. 
Poidevin. 1030 | Abel 
McNaught & (Martius). 
McNaught.] 1031 | Wright and 
Hudson. Mackie. 
Clarke and 1032 | Abel (Andr/e) 
Leigh. 1033 | Wright and 
Akester and Mackie. 
Barnes. 1034 | Abel 
Asplen (Kraehmer). 
Bolle. 1035 | Macvay and 
Cooke. Sykes. 
Clark 1036 | Liepmann & 
(McDonald. ) Looker. 
Briggs and 1037 | Skene. 
Booth. 1038 | Gardner 
Brooks and (Gillmore 
Holden. and Shaw). 
Wilson. 1039 | Gore and 
Hancock Morris. 
(Griine). 1040 | Brierley and 
Davy. Mitchell. 
Wood. 1041 | Westley. 
Goslin. 1042 | Jordan and 
Wilding Egestorff. 
(Hallock). | 1043 | Brown, 
Singleton. 1044 | Theiler and 
Minchin and Theiler. 
Despeissis. | 1045 | Carter. 
Clark 1046 | Rowland. 
(Elastic 1047 | Clark. 
Wheel and | 1048 | Johnson. 
Manufac- 1050 | Weissenbach. 
turing Co.) | 1051 | Ellis. 
2 | Hutchings. 1052 | Ward. 
Tongue. 1053 | Bilow. 
(Ziome- 1054 | Cherrill. 
zynski). 1055 | Lake(Lebaudy 
Brass. Freres). 
Darling. 1056 | Wright. 
Lewis. 1057 | Scheibler. 
Singer and 1058 | Morris. 
Lea. 1059 | Stuttaford. 
Mountford. 1061 | Eli. 
Rapieff. 1062 | Clark (Jarre 
' Lenzberg. & Jarre), 
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No. 
1882 


1065 
1067 


Name. 


Name. 


No. 


Name. 








Lake (Evans) | 
Wetherilt. 
Callot, 

Nief. 


1883 
1071 
1073 
1075 


1077 | 


Abel (Timme) 
Mouland. 
Lake (Sudre) 
Lish, 


1882 
1079 
1081 
1083 


Crookes. 

Whi ttall. 

Imray 
(Pintsch). 





1070 
1072 
1074 


1076 
1078 
1080 


1082 
1085 


1086 
1087 
1088 


Atkinson. 


Lake 
(Chitozza). 
Archer. 
Dixon 
(Brinner). 
Greig and 
Eyth. 





Craven and 
Warburton. 
Slater and 
Pollock. 
Simons. 
Shorrock. 
Bennett. 
Wilkins. 


Fry. 
Engel (Osten) 
Watson. 
Brewer 
and Meihe. 
Wirth (Beck) 
x ordenf ~~" 
ley an 
Scholes. 
E veritt. 
Kingsford, 
Clar& 
(Kanne & 
Rogers). 
Norman. 
Thompson 
(Smith). 
Mellor. 
Wallwork. 
Inskipp and 
Mackenzie. 





Il.—Announced March 21. 





Noa 
1882 








| 


) 
| 


| Taylor and 


| Williams. 


| Holcroft and 


| Holden. 
| Perman. 


Name. 


Name. 





Gjers, 


Brierley. 
Priestley. 
Ralph and 

Underhill. 
Johnson. 
Strrpe. 


Bickley. 
Taylor and 
Wethered. 
Reddie 
(Swann S 
Fennessy). 
Ainswortn. 


Grundy. 
Clegg and 
Hoyle. 


Lake 
(Farrar). 
Wheaton. 
Helliwell. 
Allen. 
Pearson. 
Skaife, 
Pool. 
Gutensohbn. 
Atherton 
(Partly 


Wharton & 
Farrar. 
Hall. 
Smith. 








Holt. 
Haddan 
(Crosby). 
| Imray 
| (Artimini). 
Rawson. 
Pepper. 
Redfern (Co/- 
lamor). 
Smith. 
Clark (Dows) 
Gaddes. 
Kivell. 

Pitt (Manece). 
Davies and 
Higgins. 
Thomson, 

Hanford 
(Edison). 
Hornsby & 
Edwards. 
Dobson. 
Hanford 
(Edison). 
| Phillips. 
Wylde. 


5 | Wilding 


(Case). 
Squire. 
| Mackay. 
Maynes. 
| Harrison. 
| Osmond. 


Abel ( Witte). 


Macgregor 


& Redfearn. 


| Bowie, Dos- 
sett, and 
Wrigley. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corr 


esponding 
Applications for Patents. 


ing Numbers in Lists of 





Name. 


| Lake 
(Raymond). 
| Carmalt 
(Thurber). 
Hemmich. 
Doolittle. 
Lake (O'Neill 





& Stewart), 


No. 


1882 
1257 


1264 





Name. 


Name. 





Whiteley 





Bonneville 
(Ralx). 

Bonneville 
(Dubois & 
Francois). 

Clark (Leiss- 


er). 





NOTICES TO PROCEED, 


1,—Time for entering Opposition 
Aprii 7, 1882. 


expires Fridey, 





Name. 


St. George, 
Tall. 

Sykes and 
Abbott. 
Higginbottom 
and Stuart, 
Pierrepont. 
fl . 
Smith and 
Fleming. 
| Barron and 
Raimes. 
Hawthorn, 

Hawthorn, 
& Liddell. 
| Dardelle, 
Brear and 
Hudson. 
Robinson and 
| Robinson. 
Imray 
(Boisard). 


No. | 


1881 


803 


| 


| Haskell, 
| Braham. 


| Wright and 


' 


| Young. 


Name. 


No. 


Name. 





Bullough, 


Lake 
(Maxim). 
Fox. 


Lake 
(Comey). 
Loveday. 
Fase, 
Pfannkuche 
& Dunston 
Steinbock. 
Imray 
(Baudot), 


Wright. 
Siemens 

(Siemens). 
Foster, 


Buxton and 
Ross. 
Wilkinson & 
McGounell. 
| Payne. 
| Perkins, 
Wimpenny, 
and Evans 


Bray. 
Colebrook, 

| Lake (Jedd). 
Lake 


(Jenkins). 
Lake 


(Raymond), 
Carmalt 

(Thurber). 
Doolittle. 





I1,—Time for entering Oppos 
April 11, 1882. 


ition expires Tuesday, 





Name. 


Kelway and 
Dyer. 
Messenger. 
Dickie. 
O'Neill. 
Bennett and 
Walker. 
Beddoe, 
Wilson, 
Scott, 
Homan. 
Haddan 
( Wenzel). 
Welton. 
Dickinson & 
Rossetter. 
| Harrild. 
White. 
Boult 
(Guinchard) 
Thompson 
(McCormick 
| Steenberg 
| (Christensen 
| and Lund). 





No. 


1881 
5109 
5112 





Name. 


No. 


| 
Name. 





Gresham. 
Abel (Xlee- 
mann) 
Field, 
Kinder. 
Elkington 
(Cockerell). 
Allen. 
Bissett. 1 
Fritzner. 1 


Ellis. 
Jackson, 
Ball. 1 
Cracknell. 1 
Burdess. 1 
Rothwell & 
Rothwell, | 1 
Verity. 
Burdess. 
Pope, 
Crookes. 
Morton and 
Robinson. 
Ferrie. 





1882 


833 


904 
O44 
978 
992 
015 
040 


1063 


073 
077 
245 


264 


| 

| Justice 

| (Hovendon) 

Cochrane. 
Haddan 


(Lonze) 
Lake 
(Fogarty), 
Cooke. 
Brass. 
Brierley and 
Mitchell. 
Lake 
| (Evans) 
| Mouland. 
| Lish. 
| Lake (O'Neill 
& Stewart). 
Lake (La 
Société 
Oeschger 
Mesdach 
and Cie.) 
Bonneville 
(Ralu). 








PATENTS SEALED, 
I.—Sealed March 17, 1882. 





No. | 


1881 
4640 
4718 


No. Name. Name. 


1881 


Name. 








Parnall 

Edmeston, 

Liardet and 
Donni- 
thorne, 

Reddie 
(Decker), 

| Sellon. 

Lake 
(Duwelius, 
Goss, Higgs, 
Merrell, 
Peck, and 
Walter). 

Dixon 
( Koenig, 
Meister, 
Lucius, & 
Briining). 


Shaw and 
Fletcher. 
| Richards. 
Smiles. 
Preston, 
Prestige, 
Preston, 
De Rusett, 
& Fowler. 
Leeson, 
Fabrig. 
Rainbow. 
Barlow ( De 
Meritens), 
Lake (May). 
Aylesbury. 
4319 | Lamplugh. 
4486 | Readman. 
4540 | Newton 
(Dehne). 


Abraham. 
Ward. 
Mautsch, 
Bremner, 
Thomson, 
Mylne, & 
Alliott. 
Settle. 
Newton 
(Société 
Universelle 
@ Electricité 
Tommasi). 
Horner. 
Thompson 
(Gary). 
Thompson 
(Gary), 
Norris. 





4106 
4107 | 
4114 | 
4207 | 
4067 
4069 4220 | 
4304 | 
4070 





4078 





I1.—Sealed March 21, 1882. 





Name. } No. Name. 





Engel 
(Kuhlmann) 
Jennings and 
Jennings. 

Rose. 

Spence and 
Spence. 

Lake 
(Ressel), 

Baxter. 

Lake 
(Roatray 
Shuttle 

Sewing Ma- 
chine Co.) 


Hodgkinson. 
| Adams, 
| Sellers, 
Ireland, 
Mann. 
| Dyer. 
Absell. 
Chapman. 
Bastow. 
Horne. 
Allport and 
Hollings, 
Elmslie, 
Webb. 
Blamires. 
Wilby. 
Morgan- 
Brown 
(Boynton). 
Deering. 
Smedley. 
5 | Gillespie 
FINAL SPECIFICATIONS FILED. 
Nos, 3833, 3870, 3935, 3938, 3939, 3950, 3958, 3959, 
4003, all of the year 1851. 
3691, 3949, 3952, 2955, 3957, 3968, 3969, 
975, all of the year 1881. 
3961, 3962, 3963, 3967, 3970, 3976, 3980, 3986, 
3987, 3992, 4022, 4218, all of the year 1881, 
8978, 3979, 3981, 3989, 4001, 4007, 4014, 4028, 
4039, 4081, 4342, all of the year 1881 
3543, 3999, 4006, 4015, all of the year 1881. 
3604, 4008, 4012, 4017, 4019, 4037, 4038, 4042. 
4051, 4056, 4060, all of the year 1881. 


Newton (De 
Roussen). 
Lyon. 
Hamit. 
Lake 
(Fones). 
Lake 
(Mathes & 
De Kabath) 
Rastrick. 
Digby. 
| Rigg. 
Simon 
(Kohler). 
Lake 62 | Boulton. 
(Knewlton)4 133 | Johnson 
| Chenhall, | (Henderson) 
Stansfield. 134 | Johnson 
Dearden. t) 
Leoni. 2 





4435 
4449 | 
4514 | (Huet). 
4678 26 | Thorpe and 
Belloli. 








11, 1882, 
3, 

15, 
15, 


16, 
17, 


3972, 


” 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED, 


— —E \ alepinias ee 
| 


No. 


1879 

1224 | Edwards. 

1056 | Williams 

1112 | Spence 

(Fortin). 

Martin. 
Brinsmead, 
Barlow 

| (Gondolo). 

1081 | Tuson, 

1091 | Gardner 
(McKay). 

Mewburn 


Name, 


Name. 





1879 
Butler. 1290 
Deschamps. 
Gray, Gray, 
and Gray. 
Farquhar and 

| Oldham. 
King (Bolton) 
Lamb. 
Haddan 
(Boletie). 
Kaiser and 
Duplessy. 
Perkins 
Rhodes. 


Trueman and 
New. 
Rhodes. 
Tyer. 
Thomas. 
Richardson. 
Butchart and 
Skinner. 
Adams. 
King. 
Rigby and 
Bissell 
Walton 
Edwards and 
Alexander. 


PATENTS IN RESPECT OF WHICH THE SEVENTH 
DUTY OF 100’. HAS BEEN PAID AND REG: 


1334 
1044 
1079 
1080 
1088 


1054 
1060 
1070 


1095 
1105 
1141 
1121 
1062 


1151 (Capen). 
1107 1223 Rollinson and 
Senior = 


YEAR'S STAMP 
ISTERED. 


1466 








No. 
1875 


No. Name. No. Name, Name. 








1875 
llll Anthony and 


Buckley ee 
aylor, 











PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501, 





| 


No. Name. 
1879 
941 
943 


Name. Name. 





1879 | 
902 | Gill. 
Schmitz- 
Werotte, 
Page and 
Sperryn. 
Redfern 
(Sarage and 
Betts), 
Holman, 
Read. 
Newton 
(De Navarro 
& Sergeant). 
Haymen, 
Merrick. 


Brown and 
Bennett. 
Anson and 
Deeley. 
Newton 
(Thuau). 
Howard. 
Bullivant, 
| Bradley and 
Latham. 
Hedges. 
Bouiton. 
Coupe and 
| Kenshaw, 
Boulden. 
Hooper. 
Brasseur and 
Dejaer. 
Sharp, 


Winne. 
Symington. 
Bailey and 
Allcock. 
Fairlie. 
Tinker and 
Preston. 
Hughes 
(Cone), 
Norris. 
Brewer 
( Bénas and 
Co.) 
Breffit. 
Newton 
(Bong). 
Clark (Taft). 
Allmann 
(Vogt). 


907 | 


908 


912 
914 


29 


925 
926 
928 


932 

934 Awbrey. 

935 Clark (Falbe) 
Fenby. 

| Caw. 




















001, 





I1.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1 ae 


No. 


1875 
898 


Name. 


No, 


1875 
866 | 
867 | 
869 | 
879 
880 
881 


Name. Name. 


ee 





Bomford, 
| Lloyd Wise 
(Solvay). 
Hilton and 
Clarke. 
Moore. 
| Taylor. 
Smith and 
Goodf ellow]. 
Prosser, 


Jeffreys. 
Collingridge, 
Bramham. 
Maynard. 
Morton. 
Hulton, 
Hulton, and 
Crook. 
Kirk, 
Watts. 


Paul and 
Sander 

900 | Ellis. — 

906 | Deacon, 

908 | Higginbottom 
and Hutch- 
inson. 

Johnson 


912 | 


885 
896 








NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATION. 

A. Smith, Bradford. No. 5369 of 1880, Improvements in comp. 
ing machinery. Any person intending to oppose must leaye par- 
ticulars in writing at the office of the Attorney-General within 
21 days from the day of the date of the / ondon Gazette in which 
this notice is published, 

Haddan. (4. ¥. Giilcher, Austria.) No. 2088 of 1881, Improve- 
ments ia electric lighting apparatus. Any person intending to 
Oppose must leave particulars in writing at the office of the 
Solicitor-General within 21 days from the day of the date of the 
London Gazette in which this notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MARCH 1s, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery - 
lane, B.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mu. H. READER LACK. 

1875. 

1637. Hardening, Tempering, and Pressing 
Glass: F. Siemens, Dresden.—the second and third 
claims are excised, and the first claim altered to read as fol- 
lows (the body of the specification being altered accordingly): 
“Tbe process substantially as herein described for producing 
hard pressed tempered glass by subjecting heated glass articles to 
pressure in moulds at a lower temperature, where the glass is 
simultaneously compressed and hardened.” (Disclaimer and 
memorandum of alteration). 

1877, 

1657. Tempering Glass: W. F. Mason, Heath 
Bank Cc. Partiy communicated by F. Siemens, Dresden) 
—The second, third, and fourth claims are struck out and 
the remaining one altered to read thus: * Interposing between 
the articles to be operated upon and the pressing mould one or 
more sheets, layers, or coatings of a substance or substances that 
will retard or modify the action of the metal upon the article to be 
treated,” (Disclaimer and memorandum of alteration), 

1879. 

5135. Manufacture of Annealed, Hardened, 
and Toughened Glass Articles: F. Siemens, Dres- 
den,—‘The second and third claims are expunged. (Disclaimer 
and memorandum of alteration). 

1881. 

2635.* Floating Apparatus for Generating and 
Conveying Electricity for Production of Electric 
Light and Transmission of Power: W. C. Johnson 
and 5S. E. Phillips,Charlton, Kent, (2¢.)—Consists of an 
arrangement of steam boilers, engines, and electric machines on a 
barge, which can be moved from place to place and supply li 
&c., to sbips and to buildings near the water's edge. (Protection 
notaliowed. June 16, 1882), 


2665." Boilers, Coppers, &c.: A. Cooper, Clerk- 
enwell. (2d.)—The receiver has divisions, in one of which the 
apparatus described in Patent 1886 of 1881 is placed, the arrange- 
ment being such thatthe dirty wager is let off and replaced by 
clean water without interfering with the action of the circulator 
(Protection not allowed. June 18,1881), 


2819," Manufacture of Extract of Coffee: C 
Paul, Vienna. (2d.)—Consists chiefly in utilising the shells of 
the coffee bean, which are roasted and ground and mixed with 
the ground bean. (Protection not allowed. June 28, 1881). 


2875.* Instrument for Calculating Foreign Ex- 
changes: E.L. Walford, London. (2¢)—Is for an 
arrangement of slides in a rule with figures on them, so arranged 
that the figures are always in the same proportion as the pro- 
portion between the currencies of different countries, (Protection 
not allowed, July 1, 1881). 


2935. Supporting and Protecting Persons out- 
side Buildings for Window Cleaning, &c.: J. 
Louis, London. [6d¢. 3 Figs.}—A platform surrounded by 
railings is fixed on the window sill by means of adjustable sliding 
bars and brackets that can be jammed between the sill and the 
architrave. (July 5, 1881). 


2979.* Indicating Apparatus or Universal Guido- 
rama: B. Hunt, London. (A. Lagrange, A. Aubert, and G, 
Nos, Paris). (2d.)}—Consists of a box to be placed in public 
thoroughfares, containing addresses, &c., of the inhabitants of the 
neighbourhood in microscopic characters. The front of the box 
has a magnifying lens to enable the text to be easily read. (Protec- 
tion not allowed. July7, 1881). 


3059.* Conveying Goods from Railways and 
Tramways into Ships: J. Ingleby, Manchester. 
(J. Pechar, Teplitz, Germany). (2d.]—The loaded trucks are run 
on to lighters which have lines to receive them, the lighters are 
then floated ont to the ships and the goods discharged. (/rotec- 
tion not allowed. July 13, 1881). 


3145. Producing Heating Gases, &c.: H. Haug, 
Strasburg, Germany. [ls. 2d. 49 Figs.|—Relates chiefly 
to a method of generating combustible gases from crude car- 
bonacecus materials and to apparatus therefor. The heat is 
produced principally by superheating the converting materials, 
which may be steam or carbonic acid, or mixtures of them, with 
air or combustible gas. It is not possible to do justice to this 
specification within our limits. There are tea claims, (July 19, 
1881), 

3151." Teaching Children the Alphabet: W. C. 
Day, London. (2d.j—The task is rendered interesting as well 
as instructive by necessitating the construction of each letter from 
two or more pieces of wood. (Protection not allowed. July 19 
1881). 

3156. Open Firegrates, Stoves, &c.: T.E. Parker, 
London. (4d. 2 Figs.}—The back of the fire opens into a tapered 
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r, which slopes w @ slit in the chimney. The gases pass 
—_ back plate and through perforations into the chamber, 
becoming superheated on their way. In practice the tapered 
chamber b incand t and thesmoke. (July 20, 
1881). 

3225. Sawing Machines: T.N. Robinson, Roch- 
dale. (W. H, Smyth, San Francisco). (6d. 3 Figs.)—Relates 
chiefly to sawing machines described in Specification 4567 of 1878, 
and consists in imparting a rocking motion to the saw by means o 
eccentrics, 80 that the saw has an increased action during the cut, 
and is eased during its return stroke, (July 23, 1881), 


3230. Machinery for the Manufacture of Plain- 
Bottomed Bags: T.Coates, Carlisle. [l0d. 14 Figs.) 
Describes and claims machinery in which the paper is folded 
transversely near the middle and then pasted and folded over at 
the end and again at the side (or vice versa), Also machinery 
in which the paste boxes and conveying bands have adjustable 
appliances, so that various sizes of bags may be made, and oblique 
guides for adjusting the deposit of paste on the paste rollers, &c. 
(July 23, 1881). 


3231. Commutators for Dynamo or Magneto- 
Electric Machines, &c.: E.G. Brewer, London. (7’. 
A. Edison, Menlo Park, N.J., U.S.A.) [6d, 3 Figs.|\—A spark is pro- 
duced at each set of commutator brushes as they pass from one bar 
of the commutator cylinder to another, The object of the invention 
is to minimise this spark by dividing it into several, since “ the 
spark at each part is reduced about as the square of the number of 
points at which the circuit is broken.” {n carrying out the inven- 
tion the insulation (shown in black) is widened and the conduct- 
ing bars narrowed at one end of the commutator, and upon this por- 
tion a single brush e is arranged to bear, noticeably behind the ends 
of the main brushes dd, This brush, called the “isolated brush,” 
is not connected with the main brushes directly, but is connected 
with a series of breaking points on a “ breaking cylinder” B, which 








has conducting bars andj insulating spaces corresponding with 
those on which the “isolated brush” bears, This cylinder may be 
end to end of the commutator cylinder, or be fixed to the end of 
the spindle, In working, the local circuit between two bars, and a 
portion of the main circuit, are continued through each “ isolated 
brush” after the main brushes have left each commutator bar, so 
that no spark is produced at the points of the main brushes, When 
each “isolated brush” leaves a commutator bar, the current pass- 
ing through it is also broken ata number of points on the break- 
ing cylinder simultaneously with the breaking of the current on 
the commutator cylinder by the “ isolated brush,” The connexions 
are clearly shown on the drawings, 1 being the main lead. There is 
a corresponding set of brushes at the opposite side, bat they are 
not visible. (July 23, 1881). 


3232. Carbonising and Distilling Bones, &c.: 
W. Lloyd Wise, Westminster. (/i/on, Freres, et Cie., Paris). 
(6d. 3 Figs)—The processes are effected in apparatus which has 
an intermittent delivery and are conducted under conditions such 
that the substances are gradually and progressively subjected to 
the action of heat and to cooling. The apparatus consists of ver- 
tical retorts charged at the top and provided each with an exten- 
sion which acts as extinguisher and cooler. (July 23, 1881). 


3235." Apparatus for Displaying Advertise- 
ments, &c.: W. Dorset, Lonaon. (2¢.)—For the ordi- 
nary shop facia is substituted a frame, containing sheets of 
coloured glass with the name, &c., arranged thereon, In the 
night, lamps are used to enable the lettering to be read. (Protec- 
tion not allowed. July 23, 1881). 


3237. Bobbin-Net or Twist-Lace Machines, &c.: 
J. R. Hancock, Nottingham. [ls. 2d. 15 Figs }—Relates 
to a combined go-through lace machine and Jacquard, and is applic- 
able also to Lever's machines and curtain machines. This appa- 
ratus is too elaborate for brief description. (July 25, 1881). 


3240. Obtaining Electric Light, &c.: T. E 
Gatehouse, London. [(d. 10 Figs.)—In incandeseence 
lamps the current passing through the bridge is, according to this 
invention, regulated differentially. As is well known, the resist 
ance of metals increases, and the resistance of carbon decreases 
as the temperature rises. It follows, then, that if a platinum 
bridge be short-circuited by a carbon filament, a greater portion of 
the current will be deflected through the shunt as the temperature 
approaches to an excessive height. Fig. 1 shows the arrangement 
diagrammatically. P is a platinum wire, C a carbon shunt 
adjustable by the sliding contact S, W W' the leads. Fig. 2 shows 


an actual lamp, where the same letters indicate similar parts 
The connexions J F are bound with iron wire which combines 
ae i, ,” 
4 P = 





with any oxygen that Jeaks into the globe. The conducting wires 
are passed through a mass of Chatterton’s mixture which slightly 
melts and forms a seal, Fig. 3 “ represents a lamp in which the 
carbon filament C is alone placed inside a crescent-shaped exhausted 
globe G, the platinum incandescent filament P beiug placed out- 
side.” In a fourth lamp the shunt is arranged in the base or 
Standard, Ina fifth both bridge and shunt are carried on 2 spiral 
spring. One or more Jamps may be regulated by a single shunt, 
the length of which is adjusted by a contact roller moved by a sole- 
noid. A resistance, as a substitute for the lamp when not 
burning, can be combined with each lamp base. (July 25, 1881). 


3243. Machines for Combing Fibres: G. Little 
Oldham. (6d. 4 /igs.)—Relates to machines in which a revolv- 
ing comb with rows of pins, of varying pitch, is used for holding the 
tuft of fibre, and consists in employing a brush so actuated as to 
give an intermittent pressure on the fibre and comb to insure the 





front line of pins engaging with the pile; by this arrangement 
fewer rows of pins are necessary than usual, (July 25, 1881), 


3267. Commodes: H. J. Haddan, London. (VW. H, 
Daniell), (6d. 8 Figs.}—A box on wheels contains an inner pan 
for the reception of fecal matter, and a supply of disinfectant that 
is ejected into the pan every time the lid is raised. (July 26, 
1881). 


3271. Glasses or Lenses for Pavementand other 
Lights: A. McLaren, London. [4d 1 Fig.)—The lens 
differs from the prism in use in having the surfaces from which 
the light is emitted rounded. (July 26, 1881). 


3272. Bicycles: J. H. Johnson, London, (VW. 
Rennyson, Norris Town, Penn. U.S.A.), (6d. 7 Figs.}—When the 
rider is pitched off the vehicle forwards his knees lift off the steer- 
ing bar, which is loose. and he is thus prevented from executing a 
somersault. (July 26, 1881). 


3276. Movement for Adjusting the Position of 
Swing Loonking-Glasses, &c.: C. E. B , Bir 
mingham. [d. 11 Figs.}—Consists essentially in the com- 
bination with a toothed centre of aspring catch, (July 26, 1881). 

3280. Films for Printing, &c.: A. M. Clark, Lon- 
don. (3. Day, West Hoboken, N.J.,U.8.A.) (6d. 7 Figs.]—I1s to pro- 
vide anew medium for the transference of designs to stone and 
other surfaces, and consists of a film of gelatine. smoothed on its 
upper surface, and provided with lines, dots, or stipples in relief on 
its lower surface. This surface is inked and placed on a stone to 
which the drawing is transferred by means of an abrasive pres- 
sure on the back of the film byastylus. The invention further 
consists in a frame and clamping devices for holding the film. 
(July 26, 1881). 


3283. Electric Generators: S. Pitt, Sutton, 
Surrey. (S.J. M. Bear, Mitchell, Iowa, U.S.A.) (84. 12 Figs.J— 
The object of the invention is to allow the poles of the armature 
and of the fleld magnets to be brought into closest proximity or 
even absolute contact with each other, and consists in so combining 
the two that the armature shall roll upon the field magnets, 
The illustrations show one method of carrying out the invention ; 
A, C, are the field magnets and B the armature. Each core bas five 
polar extensions a a with insulating matter 6 interposed between 
them. The three are geared together and roll in contact, Each 





time a polar extension of the field magnets meets an extension of 
the armature the circuit is completed, and an electrical impulse 
created which may be received by any suitable commutator. In 
asecond machine a Gramme ring rolls between two Siemens’ 
armatures of the old type. Ina third the cylinder B is replaced 
by a number of bobbins set radially on an axis. In a fourth two 
Siemens’ armatures roll epicycloidically within a cylindrical 
magnetic field. Ina fifth a bobbin, such as B, with starlike polar 
extensions does the same. In a sixth a Siemens’ armature revolves 
or rolls against a cylinder formed of ten electro- magnets set 
radially, the cylinder being five times the diameter of the armature. 
In a sixth a shaft provided with two coils has cranks at its 
extremities on which are discs rolling within magnetic fields. 
(July 26, 1881). 


3284. Separating Glycerine from Spent Soap 
Lyes, &c.: F. J.O’Farrell, Dublin. (6d. 1 fig.}—Relates 
(1) to a method of treating soap lye by fire heat or dry steam until 
an aqueous solution of common salt is obtained, and using this 
solation for the purpose of separating the glycerine from a fresh 
charge of soap, thus enabling the process to be repeated over and 
over again until the maximum amount of glycerine is obtained 
from the minimum volame of spent lye; (2) toa method of distilla- 
tion in vacuo in combination with the introduction of a jet of steam. 
(July 27, 1881), 


3287. Governors for Steam Engines: F. W. 
Durham, New Barnet, Herts. [64 2 Figs.)—Is for 
means whereby governors of the kind described in Specifications 
788 of 1877, and 911 of 1880, may be made to work satisfactorily on 
marine engines both in stormy and calm weather. A is the pulley 


Fig j 








driven from the main engine, and B is a vessel containing liquid, 
which is made to revolve around a stationary paddle within it by 
power transmitted from A to B through the differential coupling 
C, which acts in opposition to the adjustable spring D, so as to 
move the lever E according as tne speed of the engine, and con- 
sequently the resistance of the vessel B, varies. The lever E works 
the slide of the subsidiary cylinder F, the piston rod of which is 
connected to the throttle valve of the main engine, So far this 
resembles the governors previously patented. Instead, however. 
of jointing the lever E to the slide rod H, it is jointed to a crosshead 
on the said rod, and on this crosshead is pivotted a hand lever J. 
One arm of this lever has a stud K which can be made to enter a 
slot in the lever E,as in Fig.2. This arrangement obtains in 
stormy weather when the steam must be cut completely off. The 





oO her arm of the lever has an adjustable stud L projecting from 


it, so that by turning the lever J this stud can be made to enter ® 

slot in the bent lever N, to which is connected the piston rod G, 

In this case the slide rod has a differential motion due partly to 

the movement of the lever E effected by the coupling C, and partly 
by the movement of the lever N effected by the piston rod. Fron 

this it follows that when the valve is partly opened the piston 
| Moves outward, and in so doing returns the valve to mid posi- 
| tion before it has completed its fuil stroke. (July 27, 1881). 


3301. Apparatus for Lighting Gas by Electri- 
| City: E. B. Burr. Walthamstowe, Essex. [6d 4 Figs.) 

—A box contains a galvanic battery, and hes a long projecting 
stem carrying the leads and platinum bridge which becomes incan- 


descent on pressing a spring t 
28, 1881). P 8 pring to complete the circuit, (July 


3310. Valves for gulating and Controlling 
the Flow of Fluids: A. E. Carter and D. Young, 
London. [6d. 8 FigsJ—According to this invention screw- 
down valves are so constructed that the packing is subjected to 
a only during the operation of opening and closing the tap. 
n some cases they do not require packing at all, To this end a 
collar, acting a valve, on the spindle sets iato one of two seats 
according as the valve is open or shut and closes the water-way to 
the stuffing-box. (July 28, 1881). 


3316. Apparatus for Spinning, &c.: J. J. Broad- 
bent and E. Mitchell, Bradford, Yorks. (6d. 2 7igs.}— 
The lower end of the cap in worsted spinning frames is made with 
a flange to act as a ring upon which a traveller is placed and 
revolves. (July 30, 1881), 


3317. Tricycles: W. Jeans, Christchurch. [éd. 
3 nf a Py ees to gearing placed between the crankshaft and axle 
so that the leverage may be varied. (July 30, 1881). 


3320. Fittings of the Holds of Colliers: C. H. 
Mowll, Dover. [6d. 5 Figs.)—Instead of dropping the coal 
down the hatches it is delivered by sloping permanent shoots. 
(July 30, 1881). 


3323. Mounting the Spindles of Spinning Machi- 
n : C. H. Openshaw, Bury, Lanc. (6d. 5 Figs.)— 
The spindle is carried in a long collar reaching from the flier 
nearly to the wharve, and passing through the upper rail. At its 
lower end it branches into two legs, which leave room between 
them for the wharve, and are bolted to the footstep rail. The 
footstep is carried in a bush large enough to allow, when 
— of the spindle being withdrawn through the rail. (July 30, 
). 


3329. Ploughs: J. Cooke, Lincoln. (8. 12 Figs.) 
—The claims relate (1) to the arrangement of the cam, eccentric, 
or arm working on the bar or plate at the lower end of the pole in 
combination with the land wheellever. (2) To theconstruction of 
the land wheel with lugs or stops on the inner rim in combination 
with the spring catch of the land wheel Jever. (3) To the general 
arrangement of a gang plough. (4) Toa simplified swing wheel 
carriage working under the beam. (5) The general arrangement 
of a turnwrest plough. (August 1, 1881), 


3330. Gas Engines, &c.: E. A. Brydges, Berlin. 
(M, V. Schiltz, Cologne), [1s 30 Figs.j}—In this engine several 

ive bustions or explosi take place in separate 
chambers bebind the piston, and thus produce a continued pres- 
sure. In the engine there are three explosion chambers A,B. C, 








separated by radial partitions, and communication is made between 
the igniting flame and each chamber in succession by a circular 
valve, The front end of the cylinder acts as an air pump and com- 
presses the air used in the charge into the vessel F above the 
circulating water. Part of this water is injected into the cylinder 
by the pipe 6. (August 2, 1881). 


3332. nes, &c.: A. Lamberton. 


-Making 
Coatbridge. (6d. 3 Figs.)—This is a combined stone breaker 
and road roller. M is the stone breaker, its movable jaw being con 









nected to the crankshaft by the connecting rod S. The other pars 
are clearly shown in the drawing. (August 2, 1881). 


3333. Manufacture of Ice: W. P. Thompson, 
Liverpool. (/. M. McMillan, Washington, U.S.A.) (8d. 3 Figs.) 
—Consists in a pump, communicating with the internal chambers 
of two cylinders cr vessels, each provided with a central chamber 
and an annular surrounding vessel, said pump being arranged to 
deliver a body of water or other liquid from one vessel to another 
alternately in opposite directions, and provided with reversing 
gear controlled and operated by said liquid in such manner that 
when the liquid attains a given height in one chamber, it shall 
cause the pump to be automatically reversed, and the liquid to be 
pumped to the other chambers, suitable valves and pipes being 
provided for the admission of gas or other fluid into the central 
chamber, and for its delivery into the annular surrounding 
chambers when compressed by the use of the water column. 
(August 2, 1881). 

3335. Steam Cranes, &c.: A. Barclay, Kilmar- 
nock,N.B. (6d. 8 Figs.)—Has for object to enable the weight 
of the parts on the carriage to counteract the weight suspended 
from the jib, and the crane to work freely under heavy strains. 
Claims, besides the combination of all of the parts, the construction 
of a central pivot for the working of the carriage, &c., consisting 





of a vertical spindle, the use of radiating axles for the rotation of 
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the carriage, and screws for adjusting the level of the carriage or 
bogie. (August 2, 1881). 

3341. Devices for Adjusting and Securing Door 
Handles: W. Neilson, Glasgow. (6d. 6 /igs.)—A sliding 
catch piece in the handle engages with ratchet teeth in the square 
spindle. (August 2, 1881) 

3344. Grinding Corn or Grain: H. H. Lake, 
London, (J. 7., 8. K., and EB. H. Noye, Buffalo, U.S.A.) [6d. 
7 Figs.j}—The process consists essentially in passing the grain 
through a series of sets of rolls, graded with respect to fineness 
of dress. and through bolts arranged between each set and the 
succeeding set of rolls, The novelty of the apparatus consists 
chiefly in the peculiar construction of the grooves and ribs on the 
rolls, and in the means whereby the rolls are adjusted towards 
one another. (August 2, 1881). 


3346. Electrical Signalling Apparatus, &c.: J. 
W. Mackenzie, New York. [(6¢. 12 Figs.)—The object 
of the invention is to render all messenger, fire-alarm, and tele- 
phone call boxes alike, so that if one be injured another can be 
placed in its stead and instantly set to transmit its characteristic 
number. The apparatus comprises two or more movable number 
carriers, each provided with contact blocks corresponding to a 
series of numerals or characters, and a travellihg circuit closer 
operating to make and break the circuit, so that signals of trans- 
mission may be varied. (August 2, 1881). 


3347. Steam Boilers: H. W. Blake, London, and 
J. Shepherd, Manchester. [(/. 4 Figs.|—Relates to the 
construction of flue tubes for boilers with chamber rings bent, or 
formed, in the direction of.the boiler’s circumference, for the pur- 
pose of increasing the heating surface and rendering the parts 


‘ 
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exposed tc the action of the water less liable to choke with deposit, 
a ais the flue tube and a! a' the chamber rings, Between the two 
a calking ring is interposed. The flue tube may be corrugated, 
or it may be formed entirely of chamber rings rivetted together, 
(August 2, 1881). 

3349. Electric Lamps: A. W. L. Reddie, London. 
(D. A. Chertemps, Paris). (6d, 2 Figs.)—The invention relates 
to the carbon-holders. The lower one is provided with a bracket ¢, 
which carries the carbon clear of the rack rod and so permits of 
the use of long pencils. The upper carbon-holder is so jointed in 


oe 
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a 
two directions and is arranged that by turning the screw /” the 
point of the electrode is moved to or from the rod &, and by turning 
the screw /* it is moved sideways. The feed mechanism is of the 
Serrin type. The catch gstops the wheelwork when the solenoid a 
is fully excited. (August 2, 1881) 


3353. Brushing and Pulverising Machinery: A 
Lamberton, Coatbridge, N.B, [6d 5 Figs.j|—Consists 
of a framing in which are jaws carried on an axis and capable of 
upward and downward, and inward and outward, movements, 
Inward movement of the jaws crushes the material between them 
and fixed jaws; rollers below give the material a second crushing 
between them. To prevent grooving of the rollers a reciprocating 
longitudinal motion is given to one of them, (August 3, 1881). 


3357. Machinery for Pugging Clay, &c: C. 
Walton, Bournemouth. [6¢. 6 /igs.)}—Claims a pugmill 
or vessel having two opposite bottom apertures, a table with two 
corresponding moulds to slide under said apertures, and two upper 
crossheads, and two lower plungers to alternately compress the 
material in the moulds and raise the brick and support it until 
the mould has been moved laterally. Also the combination of 
eo forming the combined pugmill and brick press. (August 
3, 1881). 


3362. Electric Lamps, &c.: Dr. J. Hopkinson, 
Westminster. [6d. 7 Figs.)—The invention relates, firstly. 
to electric arc lamps, the essentia] feature of which is the combina- 
tion of means for utilising fluid friction for r. tarding the feeding 
of carbons without retarding the motion of the armature in strik- 
ing the arc, with an appliance for holding and releasing the carbon 
holder. Fig. 1 shows the fluid retarding apparatus; 6 is the 
armature of the controlling magnet of the lamp. In it is fixed a 
vertical tube ¢, rather longer than the acting length of the carbon 
pencil. This tube is closed at the top by acapfrom which depends 
A rod d, ending in perforated piston g, and a short tube g’. 
between the piston and the outer tube is a cylinder e, filled with 
viscous fluid and acting at its lower end as the carbon-holder; fis 
a bent lever provided at its outer end, which stands over, or rests 
upon, an adjustable stop, with a counterweight. It has a toe /%, 
which bears against the cylinder e and jams it, when the free end 
is clear of the stop. When the current passes the electro-magnet 
attracts the armature in opposition to a spring, lifting it and the 
outer and inner tubes and the piston, and thus striking the arc. 
As the carbons waste the armatare falls a little, and the long arm 
of the lever f coming in contact with its stop, the pressure on the 
toe /2 is reduced, and the cylinder ¢ descends slowly, relatively to 
the tube ¢ and the piston g, and thus adjusts the arc. Ina second 





arrangement two magnets are employed, one in the lamp circuit 
to strike the arc and one in shunt circuit to control the feed. In 
this case the outer tube c is fixed to the framing. Fig. 2 repre- 
sents a coil of wire “ with a considerable coefficient of self-induc- 
tion, and so arranged that this coefficient may be varied.” By its 
means the current, from an alternate current machine, may be 
varied without interfering with the generator, or, if an are lamp be 
used, without altering the length of the arc, and also without wast- 
ing energy by introducing a considerable additional resistance. 
The current may also be divided and are lamps burnt in parallel 
circuit. The annulus / is formed of a coiled ribbon of sheet iron, 
round which several coils m m of insulated wire are wound, which 


can be coupled by plugs like an ordinary resistance box. Another 
form of coil is made like any ordinary electro-magnet with a 
U-shaped core that can be more or less intruded into the bobbins 
Ic either of these instruments be introduced into the circuit of an 
electric lamp the current in the lamp is diminished. The specifi 
cation contains two diagrams, the first showing the circular coil 
placed in a circuit with several incandescence lamps arranged in 
parallel are, and the second illustrating four arc lamps in paralle! 
circuit with a coil of the second form in each lamp circuit. In both 
cases the light may be varied by bringing-more coils, or a greater 
portion of each coil, into operation. (August 3, 1881). 


3365. Machine for Capping Cans or Tins: B. J. 
B. Mills, London. (1. A. andF. B. Thurber, New York, U.S.A.) 
(6d. 3 Figs.)}—Consists of a platform, at each side of which is a 
bench having a row of vertical spindles rotated by a belt from a 
cylinder under the platform. At top of each spindle is a bow! 
with grooves in it to receive different sized cans. Near each spindle 
is a rod with its upper end curved, so that when required the end 
of the curve fits in the centre of the cap of the can in the bowl and 
forms a pivot for it torotateon. When the cap is soldered the rod 
is pulled up to one side. (August 3, 1881). 


3367. Gas Engines: M. P. W. Boulton, Tew Park, 
Oxford. (8d. 10 Figs.)—Relates toa method of introducing the 
explosive charge into the cylinder in such manner that the said 
charge shall be enveloped with air, such air being in excess and 
serving to keep the explosive charge out of contact with the walls 
and obstructing the passage of heat from the ignited gas to the 
walls. Means are provided for clearing out the exhaust fluid from 
the portion of the cylinder designed for the reception of the charge 
by air from a force pump or accumulator. This accumulator may 
be in communication with the front of the piston to render its 
motion more uniform. (August 3, 1881), 


3368. Folding or Adjusting Bedstead, &c: H. 
H. Lake, London. (2.7. White, Boston, US.A.). (6d. 4 Figs.) 
—The bedstead comprises two jointed frames, of which the upper 
one carr be set at any incliration. (August 3, 1881), 


3370. Brake: W. Walton, Romiley. [4¢. 3 Figs.) 
A hollow cylinder has internal vanes or buckets. As it revolves 
it carries up shot or mercury, which escapes from the buckets at 
the highest point and is again raised by the saccecding buckets. 
August 3, 1581). 


3371. Velocipedes: F. Wirth, Frankfort. (?. 
Praechier, Heidelberg, Germany). (8d. 17 Figs.)—Uhe pedals are 
fixed on ciccular segmental racks, which engage with toothed 
wheels on the axle. (August 3, 1881). 


3372. Ships’ Sleeping Berths: W. R. Lake, Lon- 
don. (J. H, Laskey. Boston, U.S.A.‘. (6d. 4 Figs.)— The berths are 
hung ina frame. The frame swings fore and aft and the berths 
sideways. (August 3, 1881). 


3374. Winding Machines: H. J. Crawford and J. 
Lees, Belfast. [6d 4 figs.)—Is to provide improved means 
for lifting and stopping the spindles of pirn winding frames when 
the bobbins become full or on the breaking of the thread. Instead 
of a loose collar on the spindle and a lever and weight on the 
frame, a slide wedge is introduced horizontally between the frame 
and the collar which bears the pirn. This wedge is actuated by a 
vertical lever attached at the lower end to the wedge, and made 
to operate thereon by a stud on the cup. When the thread breaks 
a guide connected to the wedge acts on the wedge and drives it 
forward. (August 4, 1881 


3377. Fire Engines: H. J. Haddan, London. (5. 3. 
Babcock, Geddes, New York, U.S.A.) [6d. 5 Figs.}—The pumps are 
arranged horizontally and are operated by animal power. For 
this purpose they are geared to a long wooden lever to which 
horses, travelling round in a circle, can be yoked. (August 4, 1881). 


3379. Machinery for Drying or Carbonising and 
Distilling: E.G. Brewer, London. (/. Stormer, Chris- 
tiania, Norway). (6d. 2 Figs.}—The apparatus comprises an 
upright retort and internal stirring appliance, consisting of a 
spindle with conical rings having outer flanges or part flanges, the 
rings being placed so as to leave intermediate spaces. The 
material is admitted at the top and gradually drops from ring to 
ring. (August 4, 1881). 


3381. Moving or Traversing and Holding Forg- 
ings or Ingots under Steam Hammers, &c.: A. 
Mure, Glasgow. (8d. 8 Figs.)—Carriers with an intermittent 
motion are arranged at each side of the anvil, and gradually pass 
the ingot across it. When it has been hammered at one side it is 
partially rotated by cranks, and then passed back again. (August 4, 
1881). 


3382. Frames or Stands for Bottles, &c.; G. 
Green, Birmingham. [6<. 3 Figs.)—The bottles are retained 
between a cellular base and a cover. When the cover is rotated 
into one position the} bottles can be removed, At other times they 
are retained, and the cover can be locked. (August 4, 1881). 








3384. Electrically Actuated Indicators, &c.: 
J.C. Mewburn, London. ((. //. Pond, New York, U.S.A.) 
(8d. 12 Figs.|—Consists chiefly of improvements to the indicator | 
described in Patent 3505 of 1880, and also of a transmitter for use 
with saidindicator. In the present arrangement all the actuating 
electro-magnets, but one, are dispensed with, as are also the system 
switches, the connecting switches and magnets controlling them, 
the locking pins on the indicating wheels, and a portion of the 
restoring battery. The indicator of several indicating systems is 
made capable of working in the line circuit, thus dispensing with 
the local battery and relay. (August 4, 1881). 

3386. Electric Organ: W. F. Schmoele and A. 


Mols, Antwerp. (8d. 14 Figs.j)—Is for improvements on | 
Patent 3294 of 1881, and relates to means for playing druma, 


| in the annular outer chamber 


ane, triangles, bells, &c., in an “ orchestrion.” (August 4 
). , 


3389. Apparatus for the Manufacture of 

Brushes: W. R. Lake, London. (J. 4. Horton 
Boston, U.S.A.) (64. 20 Figs,]—Relates to mechanism for holding 
a sheet of india-rubber while rows of metallic pins are being 
simultaneously inserted into it to forma brush. The india-rubber is 
grasped at the edges, and stretched at the point where the pins are 
inserted, It is automatically fed so that the pins are inserted in 
groups, each group having the proper number of pins to form a 
hair brush. (August 4, 1881). 


3392. Asbestos Packing: C.J. Allport, London, 
and A. Hollings, Manchester. [4¢. 3 /igs.)—A core of 
asbestos threads has a cover woven around it. The warp of the 
cover is coarse and the weft fine. (August 5, 1831). 


3394. Generating Electric Currents, &c.: St. Gg. 
Lane Fox, Westminster. (6d. 12 Figs.)—Fig. 1 is a plan, 
Fig. 2 an end elevation of the generator. There are four field 
magnet coils on each side, or eight in all. Each pair, with poles of 
like name, are fitted with a common pole-piece N N or 8S, and 
consequently there are two-pole pieces of opposite signs (as shown 
in dotted lines in Fig. 2) at each side of the central disc. The 
armature is made of a disc of hard wood bolted toa metal nave, 
and provided with bobbins ¢¢ seated in recesses in its periphery, 
rhey are held in place by wedges, and the whole is bound with 
strong string /. The two ends of each bobbin coil are carried to 
separate commutators rr. Currents are generated in the bobbing 








; es 


as they pass from the upper to the lower pole-pieces, and vice 
versa, and these currents are in opposite directions at the two 
sides of the machine. The commutators may be coupled up ia 
parallel circuit or in series, as desired. Figs. 3 and 4 show the 
construction of the commutators, Upon the shaft is a cylinder of 
baked wood, and upon this segmental brass strips. The working 
faces of the strips are covered with light removable copper plates 
to take the wear. The brushes can be set at an angle to the 
horizontal plane. There appears to be no connexion between 
adjacent coils, each commutator strip being insulated from every- 
thing except one end of its own coil, and the brush when it 
happens to pass under it, (August 5, 1881) 


3395. Surgical Apparatus for Treatment of 
Fractures, &c.: J.C. mMewburn, London. (£. Bonnefoy, 
Paris, (64. 10 Figsj—This apparatus is also for osseous 
regeneration, and the treatment of coxalgia, and other affections 
of the bones, and consists of a framework for holding the limbs 
in various positions, (August 5, 1881). 


3400. Electric Machines: J. H. Johnson, Lon- 
don. ‘J. B. V. Mignon and 8S. H. Rouart, Paris). (6d. 7 Figs.)j— 
The invention “is based on the principle that there is only one 
kind of electricity, and not two, as would appear from the use of 
the terms ‘static electricity’ and ‘dynamic electricity. Hence 
electrical apparatus usually employed may be divided into two 
classes, first, thatin which the absorbing element is stationary 
and the collecting element movable; and, secondly, that in which 
the absorbing element is movable and the colleciing element 
stationary, There is also a third system which combines both 


Fig 2 





elements in one.” The specification illustrates, firstly, a stationary 
glass cylinder with moving rubber and stationary collecting 
points; secondly, a non-conducting cylinder (vulcanite) covered 
with tin-foil and rubbed with electro- magnets; thirdly, the 
apparatus shown in the illustrations where a number of radial 
electro-magnets stand in front of a rotating metal] disc with a coil 
aaof insulated wire on its periphery, “ the ends of the said wire 
being brought up to the axis so as to enable the currents to be dis- 
charged by means of an ordinary commutator.” A fourth machine 
is similar to the above, but has no coils, and is provided with 
collecting points like a frictional machine. In the fifth apparatus 
six wires are wound helically and parallel to each other around a 
rotating cylinder, whose axis is parallel to the dipping needle. 
(August 5, 1881). 


3402. Electric Lamps and Manufacture of 
Carbons for same: J. H. Johnson, London. (/.£. V. 
Mignon and 8S. H, Rouart, Paris). (6d. 2 Figs.)—tig. 1 shows an 
apparatus for the manufacture of hollow or wick carbons. The 
wick composition is placed in the central tube and the covering 
The two are forced out together 
into the nozzle T, the central part by the ram C, and the external 
part by the annular or tube-jike ram B. Fig, 2 illustrates another 
apparatusfor the same purpose. M is the outer composition and 
m theinner. The two rams can be geared together with change 
wheels to produce cores of different diameters. By a modification 
hollow pencils can be produced, or a hollow pencil and a core can 
be made separately and threaded together, As a protective the 
rods are covered with enamel or glass. As an improvement 
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electric lamps concave or convex cups of glass are arrang.d above 
and below the point of ignition, (August 5, 1881). 


3403. Manufacture or Treatment of Sugar: J 
Duncan, London. [6d 2 Figs.)—Raw sugar is placed in a 
vessel and chlorine gas is passed through and over the sugar. 
The odour is removed by an air current and by solution in 
alcohol. (August 5, 1881). 

3405. Telephonicand Telegraphic Apparatus: 
T. A.Conolly, Washington, US.A. [8¢. 7 /igs.)—The 
chief object of this invention is to provide means whereby in a 
telephone exchange the operations of the central office will be 
rendered automatic so that the subscribers may individually effect 
the requisite connexion and disconnexion of the lines without 
manual aid, This will be fully explained in ENGINEERING shortly. 
(August 6, 1881). 

3406. Foot Skates: J. F. Walters, London. [éd. 
4 Figs.}—Resembles a tricycle made on asmal] scale. (August 6, 
1881). 

3408. Bicycles, &c.: G. Strickland, Valetta, 
Malta. [6d 3 /igs—The backbone is made in two parts tele- 
scoped together. By adjusting their relative positions the rake 
can be set to different angles. (August 6, 1881). 


3413. Lids for the Filling Holes of Oil Cans, &c.: 
J. Nickholds, Wolverhampton. [6d. 3 Figs.j}—The lid 
is formed as a spherical valve pressed upwards against a seat by 
a wire spring inside the can. (August 6, 1881). 


3423. Actuating Musical Boxes, &c.: J. G 
Dudley, Carmarthen. (6d. 2 Figs.)—An electro-magnetic 
engine actuates the instrument. (August 8, 1881). 


3424. Gearing and Apparatus to Increase and 
Differentiate the Speed of the Driving or Propel- 
ling Shaft in Engines: G. M. Cruikshank, Glasgow. 
(A. Houston, Bombay). (6d. 2 Figs.)}—An intermediate shaft is 
interposed between the crankshaft and the driving axle. It carries 
three different'y sized toothed wheels on a sleeve, either of which 
can be put in gear with a corresponding wheel on the crankshaft, 
(August 8, 1881). 

3426. Locks: F.C.Glaser, Berlin. (/. Hasdenteufel, 
Iserlohn, Germany). (6d. 44 Figs.}—The system has the distinguish- 
ing feature that the motion of the loosely fitted locking parts 
e nanates from the centre of the circular guide. Itcompris’s simple 
locks for doors and compound locks for safes, 4c. The details are 
too numerous for description within our limits, (August 8, 1881). 


3427. Permanent Way of Railways: F.C. Glaser. 


Berlin. (4. Haarmann, Osnabriick, Prussia). (64. 6 Figs.J—Is 
tor improvements on Patent 2159 of 1879, and relates to the use of 
saddie pieces, by the aid of which the rail can be canted at any 
angle to the metallic sleeper. These saddle pieces are tapered 


plates that lie under the rail foot, They havea hook on the lower 
ride that passes through a slot in the sleeper and engages with it 
and a second hook at the top, which holds the rail. A clip and 
bolt retain the other side of the rail. (August 8, 1881). 


3432. Securing India-Rubber Tyres to Wheels 
of Bicycles, &c.: W.R. Foster and T. J. Williams. 
London. [4¢. 4 Figs.)—\V grooves run round the tyre, and Y 
ribs on the rim take into these grooves. (August 8, 1881). 


3434. Apparatus for Working Railway Brakes 
by Fluid Pressure: G. Westinghouse, Jun., Lon- 
don. [6d. 2 Figs.)—Relates to air brake couplings that will be 
available whether the air be compressed or rarefied and to a valve 
arrang+ ment available for use with vacaum brakes, but so con- 
structed that if a carriage to which it is applied be included ina 
train worked by air pressure the working of the other brakes will 
not be interfered with by the carriage in question. The coupling 
bears a general resemblance to the one in use by the same inven- 
tor; ¢ is the caoutchouc lip, F is a cage pressed on to the outer 











edge of the packing ring C, and also on that of a flexible dia- 
phragm, and K is aninner cage with lateral apertures. When 


the coupling is used with a vacuum brake the atmosphere entering 
at g acts on the diaphragm to force down the inner cage K, and its 
lower curved edge & squeezes the packing c so as to press the pack- 
ings of the two half couplings firmly together, When the couplings 
are used with pressure brakes the air forces the lips of the pack- 


ings together. Fig. 2 is vertical section of the valve box above 
mentioned. When the train pipe connected to M is exhausted, the 
diaphragm becomes deflected as shown, and air passes from the 
auxiliary reservoir and back of the brake cylinder by N and b, and 
from the front of the brake cylinder at P past the grooves / of the 
stem H, and through the holes g g into the stem.and out at the hole 
g* to M. The valve Q beiog closed, the brake cylinder is equally ex- 
hausted at both ends, and the brake piston being in balance the 
brakes are held off by suitable weights or springs. If now the 
pressure in the train pipe be increased the diaphragm D is pressed 
upwards, drawing the stem within the bush K and closing the 
lateral passage g2, and at the same time closing the grooves A and 
pushing the valve Q off its seat. Thereupon, while the vacuum is 
maintained at one side of the brake piston with which N communi- 
cates, air enters by Q and flows through P to the other side of the 
brake piston putting on the brakes. When the train pipe is em- 
ployed for use with compressed air the diaphragm is raised until 
the upper face of G is pressed against the face above it. The pas- 
sages gand / are thus closed and the brake cylinder and auxiliary 
reservoir are cut off from communication with the porn og 
which is available for working the other brakes by compressed air. 
(August 8, 1881). 


3436. Regulating Valve for Railway Brakes 
Worked by Fluid Pressure: G. Westinghouse, 
London. [(6d. 2 Figs.)—When the driver desires to admit 
fluid under pressure, entering at the inlet A, from the reservoir into 
the train pipe, attached to the cutlet B, he raises the catch N out of 
the circular rack with which itengages and turns the handle K, 
8o that its boss screws inwards, pressing the piston E forwards 
through the intermediary of thespring H. By this action the valve 
D becomes pressed to its seat by the opposite spring and the valve 
C raised, consequently fluid under pressure passes from A under C 
vo the train pipe at B, When the driver desires to let fluid escape 
from the train pipe he turns the handle in the opposite direction 
and relieves the pressure of the spring Hon the piston E. The 





pressure of the fluid forces E back, and the valve C being seated 
the loose pin d holds the valve D while the piston retreats before 
it, and thereupon fluid flows from the nozzle B,past the valve D, 
through the piston and lateral apertures e, and escapes by the 
passage G. When the pressure is so far reduced that the spring H 
overcomes the fluid pressure the piston automatically advances so 
as to close the valve: D and prevent further escape. According 
to the posi ion of the hanéle the pressure of the spring, and con- 
s°quently the fluid pressure on the brake pistons, may be adjusted. 
When air pressure is used the piston is made tight by a diaphragm 
F, but with steam it is packed. (August 8, 1881). 


3439. Automatic Gear for Working Pneumatic 
Sewage Conduits: C. Pieper. Berlin. (C. 7. Liernur, 
Haarlem, Holland). (6d. 11 Figs.}—Each closet is connected to 
the main by a cock, and the main is similarly connected to the 
district reservoir. When the closets are to be evacuated the cocks 
are successively opened and closed to the main, and finally the 
main is opened to the reservoir, the atmospheric pressure in each 
case forcing the contents forward. The object of the invention is 
to open and close the said cocks automatically by means of mecha- 
nism put in motion by the difference of pressure of the outer air 
and the vacuum pipe. This mechanism is combined with clock- 
work to regulate its workirg. (August 9, 1881), 


3444. Apparatus for Detaching Horses from 
Carriages in Case of Accident, &c.: W. Walker, 
Saltburn, Yorks. (6d. 16 Figs.}—The shafts and traces are 
held b7 a pair of bolts dropped into two vertical slots. By a pair 
of levers under the control of the driver the bolts can be raised 
and the horse freed. (August 9, 1881). 


3451. Apparatus for Regulating the Supply of 
Water and Liquids for Water-Closets, &c.: E. Lee, 
Torquay, and A.C. Moore, Depttord. [6d. 5 Figs.)— 
The outlet pipe of the reservoir ends a little distance above the 
water level, and the object of the invention is to establish a syphon 
action, whereby the contents of the tank are discharged. To this 
end the pipe is covered with a bell with a bottom that fits loosely 
around the said pipe, When the bell is raised it carries up part 
of the water above the inlet of the pipe, and, after the action is 
started, acts as the short leg of the syphon. (August 9, 1881). 


3453, Engine for Obtaining Motive Power: 
H.A. Bonneville, London. (F. Roland, Grenelile, France). 
(6d. 3 Figs.)—The motive fluid is bisulphide of carbon or any body 
that can pass backwards and forwards between the liquid and 
gaseous states. The boiler is tubulous and is placedina bath of 
linseed oil heated by oil lamps. The vapour after expansion is 
forced by the back stroke of the piston into a worm, where it is 
condensed, and from which it is pumped back to the boiler, 
(August 9, 1881). 


3463. Chain for Protecting Submarine Tele- 
graphs, &c.: F. R. Lucas, London ([6d.)—The invention 
applies particularly to establishing telegraphic communication 
with lightships. The telegraph cable is drawn through a doubly 
chain, in which there are two links for every one that appears in 
an ordinary chain, in such way that it is sarrounded and protected 
from chafing on the bottom. When the chain acts also as a 
mooring cable it may end in mushroom anchor, with a hollow stock 
through which the telegraph conductor can pass. To allow of the 
swinging of the ship with the tide the telegraph cable bas a swivel 
init, in which the conductor, which passes through stuffing-boxes, 
is divided and connected by spring contacts. (August 10, 1881), 

3468. Spring Saddle Bars: G. Curtis, London 
(6d. 3 Figs.]}—To the saddle bar is pivotted by a swivel pin a lever 
arm with a vertical and horizontal joint, which catches into a 
shorter curved arm, governed by an internal spring in the saddle 
bar. (August 10, 1881), 


3474. Self-Inking Pad for Endorsing Stamps: 
8S. Reid, Newcastie-upon-Tyne. [6d. 3 Figs.}—The pad is 
placed on a perforated diaphragm over a reservoir of ink. By 
inverting the arrangement the pad becomes saturated. (August 11, 





881). 





3476. Cutting, Chopping, or Rending Wood: C. 
FP. Parsons, London. [td. 6 Figs.)—The wood, after being 
reduced to the proper thickness, is passed between two rolls, one 
of which has steel circular knives, and the other grooves in which 
the edges of the knives run. he distance between adjacent 
he equals the desired width of the firewood sticks. (August 11, 


3481. Rotary Pumps: C. Comstock, Wolver- 
hampton. [6d 4 Figs j|—A boss or cylinder upon a shaft 
rotstes concentrically within an outer cylinder, The periphery of 
the boss is, at one part, in contact with an abutment piece running 
lengthwise of the outer cylinder, and separating the inlet and 
outlet ports. In the boss are two radial pistons, which are 
alternately withdrawn as they approach the abutment by levers 
running in @ cam groove in the end covers, (August 11, 1881). 


3485. Appliances for Generating and Applying 
Electricity: I. L. Pulvermacher, London. [10<. 
35 Figs.]—Kelates (1) to chain batteries composed of an indefinite 
number of elements joined together so as to establish voltaic con- 
tacts between the zinc and copper elements in each link, in such 
manner that they can be charged simultaneously with exciting 
liquid and purged therefrom simultaneously. (2) To volta-electric 
bands. Wires of electro-motor metals are wound spirally on strips 
of parchment, also on tapes of fibrous tissues previously prepared 
by a solution of gun-cotton in a mixture of camphor and alcohol, 
(August 11, 1881). 


3496. Umbrellas: A. Mac » London. [6d 
4 Figs.)—Is todo away with the catches and springs for keeping 
the umbrella open and closed. (August 12, 1881). 


3503. Machinery for Spinning and Doubling 
Cotton, &c.: J. Seed, Preston. (7. Seed, Krahnholm, 
Russia), (6d. 14 Figs.)—To enable a cop to be spun on a bare 
spindle by a ring and traveller frame, arrangements are made for 
propelling the traveller when the tension of the thread becomes 
excessive. To this end a vertical tube is set to rotat> just within 
the ring, and when the centrifugal force of the traveller is more 
than balanced by the drag of the yarn, it comes in contact with the 
tube, and is propelle.i by it. By another arrangement the ring 
rotates, and a brake is applied to the traveller. (August 12, 
1881). 


3508. Steadying Floating Bodies or Vessels: J. 
F.C. Farquhar, London. [6d. 4 /igs.)—1o preveut pitch- 
ing and rolling horizontal planes are arranged between the ship's 
bottom. (August 12, 1881). 


3514. Utilisation of Petroleum, &c., in Furnaces: 
W.R. Lake, London. (4.7. Lichfield, Hull, and D. Renshaw, 
Cohasset, both of Mass., U.S.A.) (6d. 5 Figs.}—Hydro-carbon oil 
and air or steam are forced through a rotating perforated pipe 
into a furnace, or through a stationary pipe that impresses a 
whirling motion on the fluids. (August 12, 1881). 

16.* Railway Chairs: J. Barlow, Nottingham. 
[2d.]—One jaw is bolted or keyed to the base of the chair. (August 13, 
1881). 


3518.* Equestrians’ Waterproof Clothing: W. 
Abbott, Frithelstock, Devon. (2d.)—Consists of an 
arrangement of waterproof cloaks and straps. (August 13, 1881). 


3519.* Lighting Gas by Electricity: B. J. B. Mills, 
London. (L.A. W. Desruelies and G. J. A. E. Bourdonele, Paris). 
(2d.)—An incandescent platinum wire is applied to the issuing gas. 
it may be combined with mechanical appliances to carry it round 
a building. (August 13, 1881). 

3520.* Watches: A. L.G. Buys, Geneva. (24.j]—The 
click and click spring are made in one piece. (August 13, 1881). 


3521.* Manufacture of Metal Plates, Tyres, Bars, 
&c.: F. Reynolds, King’s Norton, Worcester. (2¢.) 
—Rods_ of steel and iron are laid side by side and welded to- 
gether at theedges. (August 13, 1881). 

3523. Venetian Blinds: W. Brierley, Halifax. 
(F. Ruhr, Teplitz, Austria), (6d. 10 Figs.]—Relates to devices for 
adjusting the laths. [August 13, 1881). 

3524.* Looms for Weaving: T. Sutcliffe, Tod- 
morden. (2d.)j—The picking shaft carries a lever and check 
strap which is for the pu of taking the strain off the picking 
strap, but the explanation does not make the method of operation 
clear. (August 13, 1881). 

3526.* Apparatus for Washing and Purifying 
Airor Gas for Raising Seer, &c.: W. H. Beck, Lon- 
don. (J. C. A. Beliard, Nogenthal, France). (2d.)—The air is 
passed through disinfecting liquor and hydrate of lime. (August 13, 
1881). 

3527. Gas Engines: T. H. Lucas, Birmingham. 
(8d. 4 Figs.|—In the position shown the space between the piston 
eand the movable cylinder bottom g is filled with compressed 
combustible mixture. After ignition, the piston rises and rotates 


























The movable bottom next rises at a slower rate 
diminishing the space between it and the piston, thus expelling the 
exhausted gas. The movable bottom next descends, the piston 
following at a slower rate. Thespace between the two is thus in- 


the crankshaft, 


creased, and gas and air are drawn in for a second ignition. After 
the required mixture has been obtained the motion of the bottom 
slackens, while the piston continues to advance; the charge is 
thus compressed, and, when the crank passes the lower centre, is 
ignited, The motion of the movable bottom is obtained from the 
main crankshaft by a pair of eccentric bevel, or helicoidal wheels 
I,a vertical shaft *, a second pair of eccentric wheels p, and a 
crankshalt#. The igniting slide and exhaust are worked from a 





cam s on the shafts. In a modified engine the motion of the 
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movable bottom is obtained from a cam groove in the flywheel: 
(August 13, 1881). 


3529." Manufacture of Fabrics with Velvet or 
Pile S : W.R. Lake, London. (4, Antoinette, H. 
Gorges, E. Legé, and L. H.Goizet, Paris), [2d.}—The pile is inserted 
by a sewing machine into the fabric and shorn to a uniform 
length. (August 13, 1881). 

3530.* Cartridges for Mining Ordnance, &c.: W. 
Hogarth, Southport. [?¢.).—A bottle of oxygen is included 
in the cartridge. (August 13, 1881). 


3531." Brakes for Railways, &c.: A. Balme. Leeds. 
[2d.] —The blocks appear to act as skis, and to be inserted between 
the wheel and the rails. (August 15, 1881). 


3535. Manufacture of Portland Cement, &c.: I. 
C.Johnson, Gravesend. [4¢.}—The slurry, after it comes 
from the millstones, is thoroughly mixed in a semicircular 
trough, in which vertical arms or knives rapidly revolve, before it 
enters the pump pits. (August 15, 1881). 

3542. Manufacture of Colourless and Odourless 
Oll: W. P. Thompson, London. (/. Gottieb, Vienna). (2d. 
—The carbonaceous matter of mineral oil is oxidised by repeate 
applications of oil of vitriol, and it is then treated, while hot, with 
the powder forming the residue in the production of yellow 
prussiate of potash. (August 16, 1881). 


3545.* Decoy Fish for Angling: G. W. von Naw- 
rocki, Berlin. (C. Schondelmaier, Homberg Bad Schwarzwaild, 
Germany). (2d.])—Hooss spring out of the bait when the fish takes 
it. (August 16, 1831). . 


3548.* Mechanically Collecting Letters from 
Post Offices, &c.: F. C. Winby, London. (2d.)—The 
letters drop into the carriages of a pneumatic railway, (August 
16, 1881). 

3549. Rolls: T. Brown, Walsall. [10d 21 Figs.)— 
Relates to three-high rolls. The grooves in the top and bottom 
rolls are so shaped that when the acting grooves have become worn 
it is only necessary to reverse their position to bring into use the 
unused grooves. The reversed top and bottom rolls are used in 
conjunction with a spare middle roll. By this means the rolls last 
twice as long as usual. (August 16, 1831). 


3550.* Apparatus for Lubricating Bearings: 
H. Reisert, Cologne, Prussia. (2¢.)—The lubricant 
appears to be forced out by a piston and spring. (August 16, 
1881). 

3552.* Steam Bollers: J.R. Oldham, Sunderland 
2d.]—The essential object of the invention is the construction of a 

iler in which the gases are led downwards and through return 
tubes, so as to heat the water at the lowest and coldest part 
(August 16, 1831). 


3558.* Folding Chairs, &c.: H. Austin, London. 
(2¢.)—Is for an improved method of adjusting the angle of incli- 
nation of the back, (August 16, 1881). 


3562.* Manufacture of Tennis, &c.,, Balls: A. J. 
Altman, London. (2¢4j—The balls are made of cork. 
(August 16, 1881). 


3570. Preparing Drawings or Transfer Paper 
with a Tinted and Embossed Surface for Use in 
Lithography: D. Bogue and B. C. Le Moussu, 
London. (4¢.)—The inventor: prepare the paper by coating the 
surface with a composition which may be readily scraped. On 
the prepared paper they print a ruled or dotted tint from a stone 
or plate, and finish off by pressing across this tint a relief block. 
On pressure being applied the ink is pressed in at the intersections 
of the lines, thus leaving relief lives, points, or dots. The design 
is worked in by a pencil or chalk and the relief obtained bya 
scraper. (August 17,1881), 


3571.* Dredging out Channels or Removing Sand 
or Mud Banks in Tidal Waters or Rivers: T. Bur- 
roughs, Liverpool. (2¢.)—The mud is stirred up by chains 
dragged to and fro by windlasses. (August 17, 1881). 

3574.* Reed Pipe Notes for Organs: J. B. Hamil- 

. wich. (2d.)—Consists in reacting upon reeds and 
controlling their motion by means of a wind resistance or the re- 
sistance of other reeds under the action of wind. (August 17, 
1881). 


3575. Bleaching Linen and Hemp Threads and 
Tissues: C.D. Abel, London. (4. Delabove, Paris), (4d.) 
—The process consists in treating the material with a solution of 
chloride of lime in the presence of a solution of aluminium sul- 
phate. (August 17, 1881). 


3577.* Machine for Sifting Cement: G. Butler. 
G. Skudder, and H. Fabian, London. (2¢.)}—The materia 
is carried over reciprocating sieves by a creeper. (August 17, 
1881). 

3579. Protecting Ships or Vessels, &c.: B. L. 
Thomson, London. (4d.) — The vessels are sheathed with 
copper enamelled internally, and separated from the hull by 

r or canvas impregnated with india-rubber, pitch, &c. 
(August 17, 1881). 


3584. Manufacture of Sulphur, Phosphorus, 
Arsenic, and Iodine from Gases containing Com- 
Dinations of these Substances, &c.: W. Clark, 
London. (C¢. Girard and J. A. Pabst, Paris). (4d.)}—* Consists in 
the employment of the crystals (nitro-syl) formed in the lead 
chambers used in the manufacture of sulphuric acid for decom- 
posing combinations of hydrogen with the metalloids, as well as 
noxious and odorant gases.” The gases are passed through a 
solution of sulphate of “nitro-syl,” or through a coke column 
saturated with nitro-sulphuric acid, and are thus caused to deposit 
sulphur, phosphorus, &c, (August 17, 1881). 

3585.* Apparatus for Working up Butter: R. W. 

erah, Salisbury. (4. Whinnerah, Leadville, Colorado, 
U.S.A.) (2d.]—The butter is laid in an inclined trough, and worked 
by a presser with a grooved face. (August 17, 1881). 

3586.* Soldering Tools: C. Toope, Stepney. (W-. 
Braidwood, New York, U.S.A.) [2d.}—The copper head is clipped to 
the handle, and can be turned in any direction for convenience in 


working. (August 17, 1881). 
3587.1 Bicycles, &c.: A. W. Robinson, Birming- 
ham. (6d. 9 /igs.|—A spring returns the driving wheel to the 


normal position after it has been turned in steering. A seat is 
substituted forthe usual saddle. (August 17, 1881). 


3589. Mounting Rotating Shafts in their Bear- 
ings: J. Tangye, Birmingham. (6d. 2 Figs.)—Is designed 
to obviate the grooving of shafts caused by the usual bearings and 
consists in giving to the shafts during rotation a slight to-and-fro 
motion longitudinally. A collar on the shaft is connected to a 
lever to which oscillating motion is given by a crank-pin ona 
wheel which is rotated through worm gearing driven by a strap 
from the main shaft. (August 17, 1881). 


3592.* Beer Barrels, &c.: W. Smedley, Burton-on- 


3596.* Traction and Locomotive Engines: H 
Tasker, Andover. ([2¢)—The chimney ends in a spark- 
arresting cow! that can be turned in any direction to escape the 


wind. (Augast 18, 1881). 
3597.* Printing Machinery: R. C..Annand, Peter- 
head, N.B. (2d.]—By this machine a sheet can be printed on 


both sides simultaneously from flat type. There are four platens 
arranged one above another, In the absence of drawings the 
arrangement cannot well be understood. (August 18, 1881). 


3601.* Apparatus for Supporting, Fixing, and 
Adjusting Swing Looking - Glasses, &c.: C. D. 
Martin, London. [(2d.)—Kefers to that kind of apparatus in 
which the spherical ends of the axis are held between a fixed 
part and a lever, and consists in using a spring arm instead of the 
lever. (August 18, 1881). 


3602. Treatment of Fruits: A. J. M. Bolanachi, 
West Dulwich. [4¢d.)—Relates to the use of “ ceratonia 
siliqua,” “ vicia sativa,” “ dholl,” and the date fruit, and to com- 
bining extracts thereof with cocoa, coffee, &c. (August 18, 1881) 


3603. Preparing Colouring Matters for Dyeing 
and Printing: J. H. Johnson, London. (JSasdische 
Anilin and Soda Fabric, Ludwigshafen, Germany). (|4d).—Refers to 
the conversion of alizarine blue into a compound solubie in water, 
by the use of bisulphites of the alkali, The alizarine is mixed with 
a solution of bisulphite of sodium, and after standing some time 
the product is filtered, the filtrate is then mixed with salt water, 
pressed, and dried. (August 18, 1831). 


3605. Manufacture of Black Ink or Dye: H. 58. 
L. Gurney, Warrington. (2¢.)—For the ordinary oak-gall 
solution waste tan liquor rich in gallic acid is substituted, and 
instead of sulphate of iron, iron filings are used. The filings are 
placed in the liquor and the two are then agitated. (August 19, 
1881). 


3608.* Perambulators: J. T. Shaw and H. D. 
Meredith, Manchester. ([2¢.)—Consists in furnishiog 
double perambulators with a hood which can be reversed so as to 
cover either back or front seat at pleasure. Also relates to making 
perambulators so that they can be used as either double or single 
ones. (August 19, 1881). 


3611.* Apparatus for Sorting and Loading Coal: 
T. Hancock, Rugeley. (2¢.}—Consists of an endless band 
along a stage; the coal is fed on to the former and is taken off it 
and placed in shoots in the stage, whence it falls into trucks, 
(August 19, 1881), 

3612.* Weaving: P. Dunkerley, Manchester. [2:.) 
—Relates chiefly to weaving belting. in weavinga quadrup.e 
cloth four shoots and six sets of warps are used and only one warp 


beam, (August 19, 1881). 
3613.* Machines for Producing Ornamental 
Soap, &c.: J. A. Graham, London. ([2¢.)—Consists of 


two or more co-axial tubes, through which soaps of different 
colours pass in such manner that on emerging the material may 
be cut into cakes, each of which will be of as many colours as there 


are tubes. (August 19, 188]). 
3614.* Lifts, &c: H. J. Haddan, London. (¢. Lie- 


vens. Brussels). (2d.]—The cage runs on rails by means cf friction 
rollers, and brakes are used which will be automatically set in 
action on a rupture of the cable from which the cage is suspended. 
(August 19, 1881). 


3623." Bicycles and Tricycles; C. Toope, Stepney. 
[24}—A coiled spring is interposed between the fork and the 
socket of the backbone, the lower ends of the fork terminate 
in boxes containing springs, the object being to reduce vibration. 
(August 19, 1881). 


3624. Controlling and Arresting the Incursions 
of Locusts,&c.: W.Clark,London. (4. Durand and C. 
Hauvel, Paris), (4d.)—At the time of their migration, when they 
are unable to fly, smooth barriers are erected in conjunction with 
pits with polished surfaces, so that the locusts will fall into the 
latter, They are then treated chemically to form manure 
(August 19, 1881). 

3629. Baths: C. Drake. London. [2d.)—Employs con- 
crete composed of merble‘or granite chippings and Portland cement 
combined in such manner as to offer the largest possible surface of 
marble or granite; the surface is then polished. If necessary for 
extra hardness the material is placed in a silicate bath. (August, 
20, 1881), 

3630. Facing Bricks: C. Drake, London. [2¢)— 
Consists of a concrete brick, one side of which is covered by a hard 
facing of marble or granite mosaic capable of a good polish. The 
marble and granite is combined with cement in a similar way to 
that described just above. (August 20, 1881). 


3813. Machinery for Forming the Joints of Tin 
or Sheet Metal Vessels: M. B on, Londo (A. 
H. Fanchers, Brooklyn, U.S.A.) (6d. 5 Figs.}—Consists of a machine 
for double seaming whereby the steps necessary in the formation 
ofa seam are reduced to two instead of four as now usual, and sharp 
bends are avoided. The machine consists of a chuck to clasp the 
parts together, a treadle and step for actuating the chuck to grip 
and release the parts, a roll to fold the flanges into a joint of 
circular cross section, a roll for flattening said joint, and a lever 
for causing the roils to operate on the flanges of the parts to be 
united. (September 2, 1881). 


4352. Axile-Boxes: G. E. Vaughan, London. (// 
Cristin, Paris). (4d. 5 Figs.)—Consists of a series of rollers 
arranged around the axle, and having pivots which pass into rest- 
angular notches in metallic rings at each end of the rollers, the 
latter being held together by tie-rods. (Complete specification, 
October 6, 1881). 


5004. Tubes for Steam Bollers, and Devices for 
Securing the same: W. R. Lake, London. (/. 4 
Reed, New York, USA.) (6d. 5 Figs.}—Relates to an improved 
joint for uniting wrought-iron boiler tubes to a tube-plate, and also 
to a cast metal tube of peculiarform. The ends of the tube have 
a circular recess in them, and enter intoa second circular recess 
in the tube-plate which bas a Y projection corresponding to the 
recess in the tube, The cast metal tube isa hollow screw. (No- 
vember 15, 1881). 


5116. Incandescent Burners: H. J. Haddan, 
London. (W. M. Jackson, Providence, U.S.A.) (6d. 6 Figs.)— 
Relates to producing illumination by the incandescence of sub- 
stances, such as platinum, iridium, and other wires heated by 
burning gases, especially non-luminous gases, as hydrogen, car- 
bonic oxide, &c. The wire is arranged in horizontal lines by 
being passed round grooves on two upright pieces which taper 
upward; and it extends over the slits through which the gas issues 
from the pipe. November 23, 1881). 


5328. Machinery for Pounding and Cleaning 
Rice, &c.: S. Pitt, Sutton, Surrey. (/. Brotherhood, 
Charlestown, USA.) (8d. 12 Figs.j}—Relates to mills in which 
pestles are raised and released in rapid succession by intermittently 
operating gripping rolls or revolving nippers acting on lifters, to 
which the pestles are attached, The object is to provide 








Trent. (2d¢.)—The tap hole is lined with a metal bush. (August 18, 
1881). 





their action ; to avoid straining either the rolls or thei 

ments ; to give the rolls a tight hold on the lifter at Gaetan, 
a gradually decreasing one; and to provide means for arrestin, 
the action of the lifter. (December 6, 1881), ad 


5346. Target Trap: H. J. Haddan, Lon 
Reiss, Cincinnati, U.S.A.) (6d. 6 Figs.|~The trap a. Y. 
throwing lever and clamp, a spring for actuating the trigger, a 
second spring for gradually arresting its motion, an adjustable 
trigger, a sectional standard and devices for maintaining i 
desired inclination. (December 7, 1881). oe 


5464. Distilling Alcohol: K. Trobach 
Cords, Berlin. [6¢. 4 Figs.)—The essential io & 
in separating the fusel oil from the alcohol by passing the a)co- 
holic vapours through a compound of asbestos and chloride of 
barium. (December 14, 1881). 


5570. Compound Engines: A. M. Clark, London 
(G. B. Massey, New York, U.S.A.). (6d. 3 Figs.)—B is the low-pres. 
sure cylinder and A the high-pressure one. The axial lines of the 
two do not quite intersect. When the piston / is in the position 
shown it is on the point of opening two ports in the cylinder wal] 
and allowing the steam to expand into the large cylinder. This 
continues during the next 180 deg. of revolution, when the piston 
closes the ports momentarily and then connects them to the ex 
haust g. It is not very evident how the steam can exert any useful 

















effect enclosed between the two equal pistons g g on the same rod; 
is a pipe to allow the air beyond the pistons to move backwards 
and forwards when the cylinder ends are closed by covers. The 
specification also includes illustrations of a pair of inverted cylinder 
engines. In them the small cylinder has two pistons (as in Fig. 1) 
on one rod, which togetheract as a piston distributing valve to the 
large cylinder, which has only one piston. This arrangement 
a ~ more feasible than the one in the illustration. (December 
20, 1881). 


5579. Removing Iron from Ferruginous Alumi- 
nous Solutions, and Recovering or Purifying 
Waste or Spent Plumbic Dioxide containing 
Iron: C. Semper and C. Fahlberg, Philadelphia, 
U.S.A. [4d.)—Plumbic dioxide is added to the solution and the 
iron precipitated as plumbate of iron. The iron is afterwards 
removed by treating the waste mass with nitric or other acid 
(December 20, 1881) 


5584. Explosive Compound: H. H. Lake, Lon- 
don. (S. &. Devine, Loch Sheldrake, New York, U.S.A.) (2d.)—The 
compound consists of a solid ingredient, such as chlorate of potash 
and a liquid ingredient, such as nitro-benzole, mechanically united 
in the proportions of three to four and one-sixth part of solid to 
one part of liquid. (December 21, 1881), 


5589. Refining Impure Copper: H. H. Lake, Lon- 
don. (C. 7. J. Vautin, North Fitzroy, Australia. |4d.}—(1) By 
forcing oxygen through the molten metal; (2) by rabbling it with 
an oxygen-producing substance; (3) by forcing chlorine through 
the molten metal; (4) by rabbling it with a chlorine-producing 
mixture. (December 21, 1881). 


5596. Cartridges for Blasting Rocks, &c.: H. H. 
Lake. London. (5. Devine, Loch Sheldrake, New York, U.S.A.) 
(2d.}—The invention consists in preparing an explosive compound 
from an inexplosive solid ingredient, such as crushed chlorate of 
potash and an inexplosive liquid ingredient, nitro-benzole, by 
inserting prescribed quantities of the solid in cylindrical cartridges 
of porous materials, and immersing the envelopes containing the 
solid ingredient in the liquid ingredient preparatory to depositing 
the cartridge in the bore hole. (December 21, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENG/NEERING, 35 and 36, 
Bedford-street, Strand. 








TELEPHONES.—The paper on ‘‘ Telephonic Communica- 
tion,’’ by Colonel Webber, announced for reading at the 
Society of Arts on the 22nd of March, has been postponed. 
We understand that the alteration has been made in con- 
sequence of the conversazione which was held the same 
evening at the Electrical Exhibition at the Crystal Palace. 





THe KIMBERLEY WATER Works.—In publishing Mr. 
Buchanan’s letter on this subject on page 247 of our last 
number, the following note, intended to have been appended, 
was unfortunately omitted. ‘‘ Had we been describing the 
system and arrangement of water supply for the town of 
Kimberley, we should most certainly have mentionedth 

name of Mr. Buchanan, who was and is the engineer con- 
nected with the works, and to whom great credit is due for 
the design of such a scheme for so out-of-the-way a place 
and under such difficulties; but as our article referred to 
the engines which were made under the immediate direc- 
tion of the consulting engineer, Mr. E. A. Cowper, Mr. 
Buchanan’s name was omitted through inadvertence, the 
engines having been made by Messrs. Simpson and Com- 
pany, since Mr. Buchanan left for Kimberley, where at 
present he is carrying out the construction of these im- 





improved rolls or nippers and mechanism to adjust and control 


portant works.” 
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THE ELECTRIC LIGHTHOUSES OF 
FRANCE. 
(Continued from page 238.) 

Or the 46 electric lighthouses, 38 will be of the 
first order, two of the second order, and six of the 
third order. Four of them are already in operation, 
leaving 42 in which the change has to be effected. 
With this important alteration the characters of the 
signals will be modified as indicated in the Table 
















uniform cross section for the whole of their length. 
Each of these will concentrate the rays in a hori- 
zontal direction, and will consequently produce a 
flash, If all the lenses are similar they will during 
rotation produce a series of equal flashes, resulting 
in a simple scintillating signal, If, however, these 
vertical lenses are alternately white and red they 
will produce white and red flashes, and a compound 





scintillating light will be produced. In the same 
way, by placing the lenses in groups, there can be 


a es 
\ | 


Fi. 5. 





Hraszsscs ea 


yeee 



































































































































we published in our last article. The natures of 
the existing signals are: A single fixed light, a 
double fixed light, an eclipsed light with flashes 
every thirty seconds, an eclipsed light with 
flashes at intervals of one minute, a fixed light 
with a flash every four minutes, a fixed light 
with red flashes every four minutes, anda flash- 77 
ing light white and red alternately. The cha- 7 
racter of signal it is intended to adopt will be 

that of a scintillating light. In order to produce it 
an optical arrangement like that for a fixed light 
will be employed, which will concentrate the rays 
in a vertical direction. Around this apparatus 
will revolve a drum of lenses placed vertically, 
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arranged two, three, four, or more white flashes 
followed by ared one, M. Allard proposes in most 
cases to separate the groups of white flashes by an 
obscure interval. This is obtained by a simple 
modification in the form of the vertical lenses. 


composed of gl-ss bars of lenticular section, and of | by which the desired number of combinations can 








be obtained. In one there is a signal of three 
white flashes separated by one red flash, all 
equidistant ; a second is similar with the flashes, 
not equidistant; and a third, shows a signal of 
three white flashes, separated by dark intervals, 
Eight different characters, easily distinguishable, 
are thus easily obtained, as folows: 

- White scintillating light. 

. One white flash and one red alternately. 

- Two white flashes and one red successively. 

Three ,, 
Four 9 33 39 ” 79 

Two white flashes with intervals of obscurity. 
Three ,, 9 
Four ” ” ” ” ” 

These classes of signals have been definitely 
decided on; they have the advantage of being easily 
recognised, and not requiring any reference to a 
watch to ascertain the length of intervals between 
the flashes. 

It is determined to adopt the Serrin regulator 
arranged for alternating currents, as the standard 
lamp for the new lighthouse system ; no other appa- 
ratus has given better results; with the alternating 
current especially, its working is excellent, and as the 
consumption of both carbons is uniform, the are 
remains absolutely fixed. As to the electric current 
generators, attention appears to have been turned 
only to three types—the Alliance, Gramme, and De 
Meritens. In very numerous experiments the lumi- 
nous intensities obtained with these machines, under 
carefully arranged conditions, have been accurately 
measured. Photometric measurements are very 
difficult to obtain with precision, as the intensity 
varies vertically with different heights; in order to 
obtain these photometric records, a movable mirror 
was employed, placed at different heights in the 
same vertical plane, which in each new position 
threw the rays on the photometer; by this means 
the average intensities could be ascertained. On the 
other haud, as the intensity of the electric light is 
constantly varying, it was necessary for each posi- 
tion of the mirror to take observations at one 
minute intervals, and thus to obtain a mean value. 
The first trials were made with two Alliance 
machines exactly alike, composed of five discs of 16 
coils and 48 magnets, 32 of which were formed of 
six blades of steel, and 16 of three blades only. Of 
the Gramme machines, No, 1 was the largest size 
with flat electro-magnets. It could be worked 
either in quantity or tension; in the former case it 
was driven at 300 revolutions a minute, and at 550 
revolutions in the second, The second was a smaller 
machine, and worked in tension at 300 revolutions a 
minute ; the third machine was a similar one, differ- 
ing only from the foregoing in some details. Finally 
there was the De Meritens machine with five discs 
of 15 coils each, and 48 magnets of eight plates 
each. 
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Results of Trials with Five Electrical Current Generators. 
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Alliance ..| 450 | 5.18 4.62 275 59.5 
Gramme No.1| 550 | 12.04; 11.48 1010 | 88.5 
Pa ic 600 | 6.01 £.45 493 90.0 
es » 3] 680] 4.76 4.20 342 81.4 
De Meritens ...| 790 | 8.06; 7.50 536 84.8 





The normal speed of this machine was 790 revolu- 
tions a minute. The carbons employed for the 
Alliance machines were made by Carré, .55 in. in 
diameter when the light was produced by a single 
machine, and from .75 in. to .79in. for the double 
light. For the Gramme machines, carbons made by 
MM. Sautter and Lemonnier were used, .79 in, in 
diameter for the large generator, and .63 to .71 in. 
for the smaller ones. In the regulator fed by the 
De Meritens generator, carbons of .71 in. diameter 
were consumed. The lamps connected with the 
Alliance and De Meritens machines were worked 
with an alternating machine, but those with the 
Gramme by a continuous current. The foregoing 
Table summarises the results obtained. It will be 
seen that the Alliance machines gave a far lower 
intensity of light than either the Gramme or De 
Meritens, the results from which were approxi- 
mately alike, The latter, however, appeared to 
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possess certain advantages over the Gramme, and, 
moreover, alternating currents were preferred for 
the special purpose in hand. It was therefore 
decided that the De Meritens magneto-electric 
machines should be adopted for general use in 
French lighthouses. The values of intensity given 
in the preceding Table are those for the naked 
lights, but these can be increased by concentration 
in suitable optical apparatus for a fixed beam, to 
about 12,000 carcels for the Alliance generator, and 
20,000 for the Gramme No. 2. These values can 
be again raised in the flashing signals to 60,000 
and 110,000 for the two generators respectively for 
red and white flashes; and for white scintillating 
lights to 90,000 and 150,000 carcels for the Alliance 
and the Gramme, The luminous values obtained 
by the De Meritens machines are about the same 
as for the Gramme, and may be taken as a mean 
at 125,090 carcels when concentrated by suitable 
apparatus, 

We may now follow the writer of the article in 
La Lumiére Electrique in his description of the 
installation at the La Have lighthouses, the loca- 
tion of which is shown in the general plan, Fig. 1, 
and also of the Planier lighthouse, which has only 
recently been completed. The Have lighthouses, 
which were the first of the kind erected in France, 
are situated at the extremity of the Cape la Héve, 
and as the headland on which the towers are placed 
is a bold one, the latter are not of a great height. 
Both towers are square, and they are placed about 
‘0 yards apart, between them being the building 
containing the steam power, generators, and 
quarters for the men. The electrical generators used 
are of the Alliance type ; there are four of these, two 
on the left supplying the left hand, and two on the 
right the right-hand tower. The conductors leading 
the current to the regulator are at first stout copper 
rods connected to the commutator, Fig. 2. ‘Lhe 
rod A communicates with the two similar poles of 
the two generators, the rods Band B! being con- 
nected to the opposite poles. As a rule one machine 
suffices to supply the lamp; the leading current 
arriving at A flows direct to the carbons without 
traversing the commutator; the return current is 
c »uducted by a second wire in the same cable to 


N, whence it passes to P and back to the generator 


by the rod B. If, however, it is desired to work 
the generator to which the conductor B' belongs, 
the central handle is turned, and the plate D is 
thereby brought into contact with P! instead of P, 
the contact at N always remaining. In this case 
the current arrives as before at A, flows to the 
carbons and returns to N, but thence from N to P', 
and so back to the generator by the conductor BI. 
In foggy weather, or whenever it is desired to work 
both machines at the same time, they are coupled 
in quantity. The commutator is turned until the 
plates E and E! are in contact at one end with P 
and N, and at the other with P! and N! respectively, 
the return current in this case flowing simultaneously 
through B and B'. The exterior view of the lantern 
surmounting each tower is shown in Fig. 3; the 
optical apparatus is placed in one of the angles of 
this structure. A sort of glass drum closes the open 
corner of the tower, which is divided into two 
stories, each containing a distinct optical apparatus, 
& necessary precaution against accidental extinction, 
since if an accident happens to one, the other can be 
instanly thrown into action. ‘This arrangement is 
clearly shown in Fig. 4, and in Fig. 5 is the 
ingenious arrangement for substituting a spare 
regulator in case of the other becoming out of 
order. 

From this latter figure it will be seen that behind 
each optical apparatus isa platform with two sets of 
diverging slides or rails, upon which the regulators 
can be pushed in or out of action asshown. The cable 
containing the three conductors passes from the 
commutator to the lower story of the lantern ; one 
of the conductors A is connected to the metal plat- 
form carrying the rails ; the conductor B connects 
with the sliding rod of the long bolt MT. When 
this bolt is lowered, it connects the conductor B 
with a wire going from the bottom staple of the bolt, 
to asp ing contact placed beneath the lamp, which 
thus receives the current partly by the rails, partly 
by the contact underneath. ‘The wire B! is in com- 
munication with a similar sliding bolt to M T, but 
smaller, the lower staple of which is connected to 
the wire going from the staple of the larger bolt. 
In this manner, when the current passes by B', it 
always traverses the lamp, and when the two 
machines are at work together, the two currents are 
united by the connexion between the two staples. 





The upper staples are connected in the same way to 
the apparatus on the second story, and when the 
bolts are lifted it is the upper regulator that is 
lighted. ‘Two methods of shifting the lamps are thus 
provided ; either by removing the lamp at work, 
and pushivg forward the spare one into its place, or 
by manipulating the commutator bolt, and thus 
shifting the arc from one story tothe other. This 
latter mode is, however, considered superfluous. 


(To be continued.) 
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Gesammelie Abhandlungen und Vortraege. Von Dr. 
WERNER SiEmMENS. Berlin: Jul. Springer, 1881. 
Tue publishers of this volume have, with the assist- 
ance of Dr. Siemens, been enabled to present to 
the public a large selection of Dr. Siemens’ literary 
and scientific productions for which previously 
there had been a large demand that could not be 

supplied. 

The book, prefaced with the author’s portrait, 
contains in 582 pages forty-four papers on different 
subjects, arranged according to the dates of publica- 
tion, and extending over the last thirty-six years. 
They are reprinted from Poggendorf’s, Annalen, 
Dingler’s, and other journals, and particularly from 
the Monats berichts Berlin Academy. ‘The latter 
corporation paid tribute to Dr. Siemens in 1874 by 
electing him one of their members, on which occasion 
Professor Du Bois-Reymond received him as the man 
‘* who had secured to Germany pre-eminence, that 
neither a Gauss nor Wilhelm Weber, nor Steinheil 
had been able to give her.” 

A glance at the index, various as its subjects are, 
conveys but an imperfect idea of the contents of 
this volume. It is the indefatigable activity of Dr. 
Siemens, his careful climbing step by step, making 
sure of his ground by experiments in every direction 
whenever difficulties creep up, his shrinking from 
theories that do not actually force themselves upon 
him, that make his investigations on electrostatic 
induction, for instance, dating frem 1851, as 
interesting almost as if we met them in a recent 
number of Pogg. Ann. ‘Though not intended for 
classification, we may distinguish different groups 
in these treatises and so find a partial historical 
sketch of that special branch of science. The book 
is not intended to be historical, of course. The 
publishers have done much for the appearance of 
the volume; they have supplied elegant paper, 
splendid type, and some tolerable diagrams; but 
with little trouble in editoring, more might have 
been done to facilitate perusal. Frequent references, 
stating volume and page, are, of course, not to be 
expected in a collection of lectures. It is, however, 
rather annoying to hunt up Pogg. Ann., vol. cii., for 
information about Mr. Siemens’ ozonometer that the 
very book gives on page 197, or to be referred to 
Monats berichts Berlin Academy for facts concernivg 
selenium, fully discussed in the very same words in 
the preceding article. Mr. Siemens’ language requires 
an attentive study, and some more diagrams would 
have been all the better. 

It will be apparent by what we have already 
said that the book before us contains a quantity of 
valuable material, but in an incoherent state, and 
we shall probably be best able to do justice to it by 
following histcrically each branch to the end. We 
number, for this purpose, the articles according to 
their places in the general index, though this has 
not been done in the book itself. 

‘wo papers only, the first two, the Appliance of 
Heated Airas Motive Power, *‘that now (1845) 
excites so much interest in England,” and the Dif- 
ferential Regulator of Werner and William Siemens, 
also dated 1845, might be classed as belonging to 
general engineering. Nos. 4, 5, 6 stand in the 
closest connexion ; they refer to the infant history of 
subterranean telegraphy. Since 1842, when Jacobi 
first tried subterranean conductors at St. Peters- 
burg, this scheme had remained stationary. Messrs. 
Siemens and Halske began their work in 1847, soon 
being joined by a peculiar and dangerous ally, the 
revolution of 1848. The Prussian Government was 
most anxious to have some direct, reliable commu- 
nication between Berlin, Frankfort, and Aachen, 
independent of the goodwill of their loyal subjects, 
who discovered a strange connexion between tele- 
graphs and soldiers. ‘The work had to be hastened 
as much as possible, repairs were put off as there 
was only one indispensable line, the point of eco- 
nomy received the greatest and very dangerous 





consideration. The discovery of gutta-percha, 
replacing the worthless caoutchouc as insulator, came 
in time. But the material was inferior; bad cables 
first condemned as unfit, made their reappearance, 
when the demand became greater and brought 
the new system into discredit. All these diffi. 
culties, of which Paper No. 6 is a very impres- 
sive report, did not discourage Mr. Siemens. Berlin 
was supplied with underground wires between 
police stations and fire offices; in his report pre- 
sented to the Académie des Sciences (1850, No. 5) 
he could speak of about 1800 miles of subterranean 
conductors in use, and a method of finding faulty 
places in the insulation was already suggested— 
which, by-the-bye, enabled the workmen frequently 
to make their observations during the somewhat 
long stoppages of the trains at the railway stations, 
Paper No. 29, dated 1874, is very different. In 
1851 England was connected to the Continent, 
Siemens, in 1857, tried a deep sea cable on the 
Cagliari-Bova route, laid cables in the Red Sea, and 
in 1874 fully dwelt upon the laying of submarine 
cables, and Clark and Jenkins’s new methods of 
ascertaining anomalies arising from imperfect insula- 
tion. Japan and China were now included in the 
great net of cable connexions, but Germany could 
still boast of the most complete network of sub- 
terranean telegraph wires. 

No. 7 introduces the question of the simultaneous 
despatch of several messages through the same wire, 
The patent that Mr. Siemens took out in England 
as early as 1849 would not work, nor would Kruse's 
ingenious but too complicated system. After con- 
tinued experiments, following the suggestions 
of Dr. Gintl, who appears to have based correct 
plans on a rather shaky principle, and then of Mr. 
Bain, Messrs. Siemens and Halske at last succeeded, 
at the same time as M. Frischen at Hanover, but inde- 
pendently of him. Mr. Siemens claims for himself 
here only the practical execution of an idea which 
is the leading principle of Edlund’s method for 
measuring Faraday’s extra-currents, and which 
might be traced much further back, and moreover, 
he claimed priority of publication. Still a quarrel 
with Mr. Edlund followed, fought out in Nos, 8 
and9. Descriptions of Mr, Siemens’ induction writ- 
ing telegraph (No. 12) which Mr, Siemens offered for 
202, and of his magneto-electric dial telegraph 
(No. 14), may here be mentioned 

The electric resistances in different conductors 
naturally occupied Mr. Siemens very much, The 
conductive power of cables and the insulating 
gutta-percha were analysed in 1860 (No. 15). 
In No. 25 follows the detailed description of Mr, 
Siemens’ universal galvanometer, adapted as well to 
measure unknown resistances as to compare electro- 
motive forces. A method for direct measuring the 
resistance in galvanic batteries, a new appliance of 
Wheatstone’s bridge (No. 26), was communicated by 
Mr. Siemens to the Society of Telegraph Engineers 
in 1872, and a modification of Lippmann’s capillar- 
electrometer is recommended in No. 27 as one which 
will answer also on the sea. 

Long before 1860 Mr. Siemens had largely 
experimented upon a standard measure for the 
unit of resistance (No. 17). He took up Marié 
Davy’s suggestion of mercury, and careful experi- 
ments with various metals and alloys caused him to 
make the following proposal. The unit of resistance 
is the resistance offered by a prism of mercury ] metre 
length and 1] square millimetre section, reduced 
to 0 deg. Cent. This unit was to be reproduced in 
German silver, which, next to mercury, was found the 
least subject to the many irregularities exhibited by 
other metals. The proposal was approved by Mr. 
Matthiessen (No. 18), who wasin favour of Weber's 
absolute unit, measured by the resistance of a 
gold-silver alloy. Mr. Matthiessen attacked mercury 
on the ground of the difficulty experienced in 
gaining a perfectly pure metal, a difficulty Mr. 
Siemens maintained he had overcome by a simple 
process, His researches on the conductive power of 
metals in their solid and liquid state are highly 
interesting ; he proved that the electric resistance in 
metals may greatly vary, if they are not perfectly 
pure, as commercial iron for instance 18, if 
they are warm, or even if they have been heated a 
little longer than usual before being drawn out to 
wire. In conclusion, Mr. Siemens is inclined to 
hold that in all pure metals the electric resistance 18 
directly dependent upon their absolute temperature 
and proportional to it, so long, at least, as they do 
not approach one of those points where a change in 
their state of aggregation would take place. 

The commission appointed by the British Asso- 
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Cjation in 1861, with Mr. William Thomson and 
Mr. Clerk-Maxwell among their number, did not 
sanction Weber's absolute unit without accepting 
Mr. Siemens’ proposal, that had meanwhile met with 
general applause in Germany. The critics of Messrs, 
Matthiessen and Jenkin, two members of this com- 
mission, are recriticised by Mr. Siemens in No. 21. 

The question of electric resistances receives 
further and ample consideration in Nos. 30, 32, and 
33, dating from 1875 to 1877. f These researches of 
Mr. Siemens on selenium, which extend over the 
same period as those of M. W. G. Adams, show 
better than any others, _Mr. Siemens’ manner of 
experimentally conquering apparent anomalies. 
Common amorphous selenium, though anything but 
a conductor of electricity, will slightly improve with 
a rise of temperature, even if heated above its melt- 
ing point, and evaporating, as Hittorf showed as 
early as 1851. If, however, it is kept between 
900 deg. Cent. and 210 deg. Cent. (390 deg. Fahr. 
and 410 deg. Fahr.) for several hours, a very curious 
modification takes place, showing an enormous 
increase of conductivity, which, when the selenium 
is cooling down to about 80 deg. Cent, (175 deg. 
Fahr), attains its maximum, This modification can 
only be got if the metal is heated rapidly to 400 deg. 
Fahr. and for some hours. Amorphous selenium 
may be turned into a crystalline state in two other 
ways: we may melt it quickly—the melting point is 
2)7 deg. Cent, (422.6 deg. Fabr.)—and permit it 
to crystallise, a very slow operation ; or expose it for 
a long time to about 100 deg. Cent. (212 deg. Fahr.), 
both the latter modifications, however, hardly repre- 
sent the extraordinary phenomena first alluded to, 
For the sake of clearness, Mr. Siemens introduces 
three classified modifications. That light alone will 
also influence the conductive power of selenium was 
first observed by Mr. May, at Valentia, and Mr. Wil- 
loughby Smith and Lieutenant Sale made this new 
fact soon generally known. In his own experiments 
Mr. Siemens tried diffused light, the standard 
candle, and the petroleum lamp, and he agrees with 
Mr. Sale that this action of the light on selenium 
is confined to the commonly visible and to the 
ultra-red rays. He failed, however, to notice a 
similar sensitiveness to light in other elements, 
suck as tellurium, gold, silver, platinum, and 
aluminium, which according to Dr. Boernstein 
will only reveal properties of an analogous kind 
if used in sufficiently fine sheets, though optical 
reasons induced Mr. Siemens in one case to 
assume that he had been examining a sheet of gold 
.00000063 milimetres in thickness. In conclusion, 
Dr. Siemens infers that in pure, solid metals, the 
conductive, resistance is equivalent to the absolute 
heat contained ; this was confirmed by Mr. Arndsen. 
Metals which absorb latent heat develop an 
increase of resistance when melting, which is 
frequently observed a little before the melting 
becomes visible, and may continue after that, that 
is, as long as particles of the metal are really in a 
melting condition. The experiments of Dr. Mat- 
thiessen have proved this peculiarity in potassium and 
sodium, whilst Mr. Siemens himself established the 
same fact in tin, Alloys generally offer a greater 
resistance than their separate components, as their 
becoming solid is accompanied by an absorption 
of heat. Common selenium is not a metal; by 
being heated, however, for some time to about 
400 deg. Fahr. it is partly, and on the surface 
especially, converted into a hypothetic metallic state, 
in which it is free from latent heat. This latter 
state is permanent only under the influence of heat 
or light, and probably the metallic modification is 
less permeable than the crystalline one. ‘The light 
will, therefore, only be able to affect deeper lying 
particles of selenium as long as the surface has only 
been incompletely converted. A coherent layer of 
metallic selenium on the surface would exclude the 
further penetration and action of the rays of light 
and the retrograde process would necessarily set in, 
acircumstance which Dr. Siemens considers as not 
unimportant for the explanation of the so-called 
exhaustion of selenium. ‘To prepare a perfectly 
metallic selenium will be as impossible as it is com- 
pletely to change oxygen into ozone—or metallic 
oxygen, as Mr. Siemens calls it—unless we find 
some means of constantly removing the already 
transformed particles. 

The peculiarity of selenium suggested to Mr, 
Siemens the idea of a selenium photometer. A 
yellow light, he asserts, does not as such, assist us to 
distinguish objects more clearly than a blue one; 
a photometer of the usual kind, consequently, tells 
us more about brightness than real illuminative 








power. Unavoidable over-exertion of the eyes, 
however, put a stop to these researches. His 
experiments with carbon—No. 39, by misprint 
perhaps, is dated 1874, instead of 1879 and 1880— 
are the last of this series; they yielded no positive 
result. His predecessors in this field were Beetz, 
Matthiessen, and Auerbach, of whom Beetz has 
recently again devoted his time to this subject. 
Auerbach differs from the others, most probably 
because he did not take sufficient care to effect a 
real elastic connexion between the carbon and the 
copper wires, a point of the utmost importance, as 
Mr. Siemens learned during his investigations. 

The next group, General Application of Electri- 
city, takes us again back to 1845. Mr. Jacobi, who 
so early employed electromotive power for pro- 
pelliog a boat trip on the Newa, saw no bright 
future for this new-born child. ‘The ‘Selige 
deutsche Bundestag” was more enthusiastic, they 
offered a prize for a practical construction of an 
electric motor. 

Paper No. 36, Electricity in the Service of Human 
Life—a lecture intended for a meeting at Baden- 
Baden in 1879, but not delivered and not printed 
before in extenso, briefly but clearly illustrates 
why we passed from Jacobi’s machine to electro- 
magnetic; from electro-magnetic to magneto-electric, 
and from these to dynamo-electric machines. The 
same subject is more popularly dealt with in Nos. 37 
and 38. A dynamo-electric machine, Mr. Siemens 
says here, is nothing but an electro-magnetic 
machine, revolving in a direction opposite to that 
which tke electric current would have imparted to 
it. The final success Dr. Siemens attributes to two 
inventions : Pacinotti’s ring, supplying induced cur- 
rents, without constantly changing the poles in the 
armatures, and therefore without overheating them, 
combined by Mr. Gramme with Mr. Siemens 
dynamo-electric principle, and then Von Hefner- 
Alteneck’s improvement of Pacinotti’s ring, in which 
the ring was replaced by a cylinder, the exterior side 
of which was only covered by wire. 

The distribution of the electric light is the object 
of No. 36. Rather surprising is the low opinion that 
Mr. Siemens expresses upon lamps with carbon or 
metal filaments, ‘‘ Kaum noch electrisch” (scarcely 
any longer electric), as he remarks. More than one 
suggestion that Mr. Siemens makes here is surely 
worth notice; his proposal of electric railways for 
postal use only, for instance, for which he adds 
sketches and particulars, to be constructed at the 
expense of 1450/. per mile. Other papers belonging 
to this group bring his lecture on electric experi- 
ments upon explosions in coal mines (No. 40), 
his machine for separating magnetic and non- 
magnetic ores (No. 41), which worked as well as 
did his electric lift (No. 42) at the Mannheim Exhi- 
bition, 1880. No. 40 is an extensive paper, full of 
the most interesting details, still Mr. Siemens does 
not make mention of the dangerous réle played by 
the particles of dust in coal mines, which, com- 
bustible in themselves, become highly explo- 
sive by being mixed with air, as was lately 
experimentally established by Professor Abel and 
others in the beginning of this year. Dust is, 
however, hardly within the reach of electric appara- 
tus. Mr. Siemens might accentuate the question 
of ventilation in mines a little more, though ; he 
expresses himself convinced that everything is done 
in this line. He was perhaps acquainted with the 
statistics in Prussian mines only. We may wonder 
on the other side, that even in his last communica- 
tion on dynamo-electro machines, presented to the 
Berlin Academy in November, 1880, he confines his 
remarks entirely to the two systems, Gramme and 
Von Hefner-Alteneck. 

The remaining articles, in but slight connexion 
with one another, have not been passed over as of 
minor importance. No, 1] and No. 20 show us the 
author in his best style, invariably driven by all 
inferences from an abundance of experimental evi- 
dence to Faraday’s theory of molecular induction. 
A description of Mr. Siemens’ ozonometer is added 
in No. 11. No. 16 is quite of a recreative character. 
It relates an amusing incident that occurred on the 
top of Cheop’s Pyramid whilst the Red Sea sub- 


marine cable was being laid. Mr, Siemens and his | ed 


companions ascended this pyramid with ‘the 
assistance of the necessary number of Arabs. A 
Chamsin wind, carrying a thick cloud of fine sand 
with it from the desert, surprised them there; the 
grains of sand had an uncommonly strong charge 
of electricity, the earth itself being the maga- 
zine for the opposite electricity, and the very top 
of the pyramid, the highest spot for miles round, 








naturally the most favourable place for the observa- 
tion of any electric phenomena. For some minutes 
the company amused themselves with ‘the sparks 
emerging from their stretched-out hands. One of 
them who, meditating whether he had not better 
first refresh himself, had been holding his flask in 
his hand receivea a severe shock when he brought 
his flask to his mouth, just in time to d+mon- 
strate to his companions what -precious Leyden 
jars, their flasks, half full, with metal buttons, 
and wetted paper as exterior covers, would 
make. The Arabs watched these mysterious pro- 
ceedings with a suspectful eye; when they could 
not prevail upon Mr. Siemens to cease using witch- 
craft, they simply tried to drag him down from his 
elevated position—the biggest stone on the platform 
on the top. Mr. Siemens waited, and resisted as long 
as he could; then he applied the charged bottle to 
an Arab’s nose. ‘The effect was marvellous; in a 
few seconds all the natives had disappeared. 

We mentioned in the beginning of this review 
that the Berlin Academy, established under the 
auspices of Frederic I, for the cultivation of 
pure science, received in 1874 Dr. Werner 
Siemens among their members. The few words 
spoken on this occasion by Mr. Siemens are interest- 
ing inas far as they teach us, which of his labours 
Mr. Siemens himself considers as of most scientific 
and technical importance. Of his merely scientific 
researches he especially values the establishment 
of an electrostatic charge in telegraph conductors 
and its laws—a point which, difficult for an abstract, 
has been omitted in these lines—his formule 
of methods for laying subterranean and sub- 
marine cables, and dealing with irregularities in 
them, his investigations on the unit of electric 
resistance, and the discovery of the dynamo-electric 
machine, whilst he believes that both science and 
practice may have profited from his invention of 
the differential regulator, of apparatus for the simul- 
taneous despatch of several telegrams through the 
same wire, his ozonometer and various measuring 
apparatus, and from his introduction of gutta- 
percha for insulating purposes. 
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THE CANDIAN Pactric Rartway.—The Canadian 
Pacific Air Line, between Winnipeg and Portage la Prairie, 
has been completed and opened for traffic. 


Narrn_ (S.A.) Ratuway.—A contract for the works on 
the second and final section of the Nairne (South Australia) 
Railway has been let to Messrs. Bailey, Davies, and Wis- 
hart. This line begins at the Crafers Summit Station, ata 
distance of 19 miles 5 chains from Adelaide, at a height of 
1713 ft. above the sea level, and continues thence to the 
Aldgate Pump, the intervening works being comparatively 
light, as there are no cuttings which exceed 25 ft. in depth. 
From the Pump to Cox’s Creek the heavy work on the con- 
tract may be said to commence. The first engineering 
difficulty is the overway bridge near the Aldgate Pump, at 
a distance from Adelaide of 21 miles 22 chains, and between 
that and Cox’s Creek the cuttings, embankments, and road 
diversions are serious matters. Over Cox’s Creek, and 
just below Dann’s Dam, is the largest viaduct on the con- 
tract. It has four spans of 70 ft. each, and is 50 ft. above 
the level of the creek. It is carried on two stone abut- 
ments and three large and substantial piers, and is further 
supported by heavy cast-iron columns which hold the lattice 
girders of the bridge. These girders are 7 ft. Gin. in 
depth, and are immensely strong, being adequate for the 
carriage of a much greater weight than they will ever be 
called upon to bear. The line from Cox’s Creek to the 
Onkaparinga consists of a series of deep cuttings and lofty 
embankments, some of the cuttings being over 60 ft., 
in several cases through solid rock, and one of the 
embankments at 23 miles 78 chains, is 75 ft. high, and will 
uire 50,000 yards of filling up. There isa tunnel near 
the Grunthal Mine, 24 miles 40 chains, which is 8 chains, or 
one-tenth of a mile in length; and a little further on, and 
almost opposite the chief offices of the contractors, is a 
cutting 36 ft. deep, by a viaduct having three openings of 
50ft.each. This bridge is carried on two stone abutments 
and two heavy stone piers. The prevailing gradient of the 
line from Crafers Summit to the Onkaparinga is 1 in 45, 
and there is a fall between the two places of a little over 
600 ft. From the Onkaparinga to Sultonts the country is 
comparatively level. 
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In August last (vide pages 163, 166, and 184 of our 
Jast volume) we published engravings and particulars of 
wn exceptionally large winding engine, constructed by 
the I. P. Morris Company, of Philadelphia, for the 
Calumet and Hecla Mining Company, from the designs 
ef Mr. E. D. Leavitt, Jun., of Cambridgeport, Massa- 
chusetts. To the details we then gave we are now able 
to add Figs. 1 and 2 annexed, showing the arrangement 
of the valve gear; Figs. 3, 4, and 5 showing details of the 
connecting-rod, and Figs. 6 to 10 showing the construc- 
tion of the boilers, these latter being of exceptional design. 

The valve gear was fully described in Mr. Leavitt's 
paper, which we published at the time above referred to; 
we may, however, remark that in the end elevation 
(Fig. 1) the fixed cam is removed in order to show the 
compound levers. The cam shown is for cutting off the 
tteam, and its position on the shaft is controlled by 
the governor, as explained in our former notice. In the 
side elevation both fixed and movable cams are shown in 
section. Both views are those of the valves to admit 
and cut off the steam in the high-pressure cylinder. 
One thing to be observed in valve gear of this class, #.e., 
moved by cams, is that the valve remains at rest during 


the greater portion of the stroke, opening and closing | 


very quickly; thus before opening the pressure on the 
under side of the valve, due to the compression in the 
cylinder, so neutralises the pressure on the face as to 
make the friction of opening the valve comparatively 
small ; and it must also be remembered that owing to the 
gridiron form of valve, the distance, or stroke, through 
which it (the friction) acts, is extremely small compare1 
with the ordinary slide arrangement. Of course, in 
closing the pressure would be practically the same on 
both sides of the valve. 


Figs. 3, 4, and 5, showing the connecting rod, explain | 


themselves ; the boxes are of cast steel and lined with 
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Babbitt’s metal. 
and by Krupp, of Essen. 

The boiler, shown by Figs. 6 to 10, is one of several of 
the same type made for the Calumet and Hecla Mining 
Company, from the designs of Mr. Leavitt. There will 
be ultimately five of these boilers for furnishing steam 
for the compound hoisting engine illustrated in Exet- 
NEERING on August 12th and 19th last. 

The shell, firebox, and combustion chamber are of the 


| best quality Siemens-Martin steel, which gave on testing 


The forging of the rod is of steel, 











65,000 Ib. per sq. in. 
49,000 a ” 
Extension in 10 in. ... one 22.9 per cent. 
Contraction of area at fracture 58 “ 
| The braces and stays are of the “best Ulster” iron, and 
| the rivets “ Burden’s best” (iron). The tubes are also 
of iron, and no difficulty is found in working the plates, 
the flanging being done with the greatest ease and 
success. The rivet holes were punched. 

Each boiler has two safety valves, and is connected 


Uitimate strength 
Elastic limit 








O 
Z 
4 
eS 
ea} 
Z 
o 
Z 
= 


MARCH 31, 1882.] 











OY} JO Opls JOpUN OY} S¥ [JIM Sv IOqUIVGS ToLsnquIod pur | 
XOqoIY OY} JO UMOIO oIT}UO ON} JO o[qissod gf UoLoodsuy 
ejojduzoo w 4¥q} os ‘sopiIs Xoqery oq} JO uorydeoxe oy} 
YT Iopog 04} Jo spied [[w YSno1yy oF 0} uvar v sopquae 
SurAuqs oy} Jo FuoMESuViIe OY} 4Uq} poorjou oq [IM 4] 
*anoy tod 04B13 Jo 4003 eavnbs tad [vod jo *q] OF WNog¥ TANG 
pus 4qy8nvip pooros B osn OF ‘zamod 91001 poou [[LM ourur 
oy} jo syUomesmnber og} su ‘oinguy oy} UI pesodoad st 47 
*woo (snouruinyiq) puvjiequiny poo3d Zursn ‘[voo jo punod 











tod ‘Bop Z[Z 4¥ pUv WoL 10jBM Jo “q] SPST popvsodeao 
‘(g¢d “traxx ‘[oa ‘ONIMaANION TY Ul ouSue Surduind sy10 4, 
JOP, GOOUAIMU'T JO [CLIZ JO 410der Gos) ‘ssvyy ‘oOUDIAUrT 
4¥ Jo[I0q ABpIMIs Y “Boquvo poxy jo *yue0 Jed g¢ 4ynoqe 
Ajuo Suturezaoo ‘Ayzyenb soiwejyur A19a jo st (orgy) [woo 
sIyy, ‘Ysiq yy Of Aouungo ‘szy3nvip [vinjged YIM 
dnoy 10d 0}v13 jo 400s orvnbs sod [woo jo “ql 9g Buaraimq 
‘CoryQ) [woo yo punod sod “Bop Z1Z 4v pus WoL; Ia}vM Jo 
“ 6 poyesodvao od4y ous 04} j0 seflog YW “4Siq “35 OCT 8! 


———— a 

















9 = 












































auumyrqo oy, “Mor J9d 0413 yo 400} Osenb3 rad [woo org 
JO “q[/9Z JNoqu using [IM pav ‘qourt eavnbs aod ‘ql get jo 
einssoud Sury1om 8 10J pousisop o10M s1O[I0q osat J, 
*yurod Sa1zoesy 
oY} OAOG’ Of}4I[ 4Nq 19}v0q OY} OUT Se0d JO}VA pods 
oy} 4109UIM Buoy oy} Suumnp faqegq “Bop OPl ynoqe sr 
Je[loq ey} Fat10yUa Uo 10}¥M oY} Jo eAnjesoduta} OFe1aAv 
oy, ‘pedvalo pus 4yno UNI 1o480q OG} puw pazoeuModSIpP 
oq uvo sodid oy} yvq} os ‘spret aodn 4ser YOIyA spoeqa 





= 


ee - 
+ . 


Per 


. = are a - : 
az” 67, wT ae 3 by | bk 


uodn petizes Zarmvsy wort-yq3no1M v ur posuere ‘saqny 
S8UIq S8O[MIVas “UL FZ JO [100 B JO 8,8ISUOD JaRvey SITY, 
“ONG Pouolyaeul-eao0ge oy} 03 sexoq 
~OYOUIS O[I0q 64} Wor; pve] sony uorI-3q3norm { oumyo 
0g} YUM szoedm0OD YoIym ‘(sio[1I0q Jo JuemeSuviie 
Barmoys OT puv G ‘8317 028) ong yo1sq eS1¥[ v ur poowsd 
| taj¥oq & YSno1gy sessed Joj10q oy} Bat1eyUe e10joq 104uM 
| 9} paw ‘ynoq3no1g; ssviq jo rv sodid paoj ey, ‘oursao 
| OG} OF WAYB} Sf O1vIzs 04} OOMDyA ‘uINIp Ueazs B yyIM 


q--eo-e- 


RS tL 


| ise] 9 ' 
- tor ®= ----ie---4~ yaa gs 


‘V'S'O ‘LUOdADGIUANVO ‘UAANIONG “NOL ‘LLIAVA'T ‘d ‘a “UN JO SNOISAG FHL NOUA GCALONULSNOO 


‘Ss 


ONIN VIOHH ANV 


LAOWOATVO AHL LV 


SUaTLO” 





2 


29 


ENGINEERING. 


[Maren 31, 1882, 





——— 





— 
latter. The shell has double butt straps, the vertical 
seams being double rivetted and the horizontal seams 
treble rivetted, the third row being widely spaced, 

At the firebox end the boiler rests upon a cast-iron 
ash-pit provided with doors and dampers, and the shell 
is supported upon three cradles resting upon cast-iron 
balls to allow for the expansion. The front of the 
smokebox is of cast iron with doors conveuiently arranged 
for sweeping the tubes. 


CLYDE SHIPBUILDING AND MARINE 
ENGINEERING, 1881.—No. III. 

In the use of steel for shipbuilding, boilermaking, &c., 
great progress is still being made, for while in the year 
1880 the amount of steel shipping launched on the 
Clyde was about 43,000 tons the amount launched last 
year was about 75,000 tons. One eminent shipbuilder 
and engineer on the Clyde, who has been an enthusiastic 
advocate of steel, and has used a large quantity of it, 
gives it as his opinion that there is less steel being used 
than at the first burst ; and he goes on to say that while 
iron is considerably cheaper than steel, it is, from a ship- 
owner’s point of view, better in some cases. After 
building nothing but steel ships for about two years, his 
firm have now built an iron steamer, simply because her 
cargo—even in an iron vessel—will scarcely immerse 
her; in other words, internal capacity will earn the 
freight and not dead weight. The same gentleman 
remarks that steel has suffered from the indiscreet 
enthusiasm of its friends. Notwithstanding the opinion 
given above, we rather incline to believe that the steel 
shipping turned out on the Clyde by the end of the present 
year will be still greater in amount than that launched 
last year. We have already mentioned incidentally 
that one of the Clyde firms have some 25,000 tons of 
steel shipping in hand. Messrs. Denny and Brothers 
have some 12,000 or 15,000 tons of steel shipping in pro- 
gress; Messrs. James and George Thomson have pro- 
bably about the same amount in hand; Messrs. Caird 
and Co. have at least 9000 tons in progress; Messrs. 
Robert Duncan and Co. are engaged in steel shipping 
to the extent of 7000 tons; and Messrs. R. Napier and 
Sons are making rapid progress with over 11,000 tons of 
the same kind of shipping, while there are many other 
firms that have one or more steel vessels on contract, 
some of them being of considerable size. 

It is specially interesting to note that the use of steel 
plates in shipbuilding is of practical advantage to ship- 
builders in the extra sizes that can be obtained without 
extracost. If iron manufacturers wish to retain their 
hold on the trade in ship plates it is to be feared that they 
will require to abandon their present costly scale of 
extras laid on them; for if such plates were used of 
similar sizes to those now generally used in steel, av 
iron ship of a given tonnage would be dearer in first 
cost than one built of steel. 

This new material of construction is also being used 
most extensively ia making boilers. Messrs. Elder and 
Co. are constructing nearly all their boilers of steel. 
All the boilers of the vessels launched last year, except 
those of the Spartan (Union Cape liner) and Thames 
(P. and O, liner), by Messrs. J. and G. Thomson, were 
built of steel; and it is probable that they used ah 
1000 tons of steel for that purpose. Of seven st 
whose engines, ranging from 1450 up to 3500 horse 
power indicated, were supplied by Messrs. John and 
James 


timers 


Thomson, no fewer than six were fitted with steel 
boilers, and in only one instance out of the six were the 
furnaces of iron. The practice of some other firms may 
not involve the use of quite so much steel in boiler 
construction, but there is no doubt that steel boilers in 
steamships are fast becoming the rule rather than the 
exception. We may here enlarge a little on what Messrs. 
Napier and Sons are doing in such matters. Of the three 
Admiralty cruisers which they have in hand—the 
Leander, Phzton, and Arethusa—two have boilers com- 
posed entirely of steel, and the other has iron furnaces. 
Then, again, they have recently completed the 
steamship Aberdeen, of 3600 tons gross, which is provided 
with steel boilers and corrugated furnaces, with a working 
pressure of 1251b., the engines being arranged to carry 
out the expansion in three cylinders. It may be remem- 
bered that Mr. W. H. Dixon, in the year 1874, 
had the faith to order, on Mr. A. C. Kirk’s plans and 
advice, a triple-expansion engine; and Messrs. George 
Thompson and Co., of Aberdeen and London, after 
the plan suffered enforced sleep for seven years, are 
taking it up in the hope that it may play a part in 
long ocean voyages. The firm in question, one of the 
oldest engaged in the China and Australian trades, own 
a fleet of upwards of twenty sailing vessels, some of 
which are amongst the fastest sailing clippers in those 
trades. The introduction of steamships into the long 
Australian voyage has caused the Messrs. Thompson, in 
order to keep abreast of the times, to go into the steam 
shipping trade. The Aberdeen, which is 
steamer, and which, as already indicated, has been built 


screw 


by Messrs. Napier and Sons, is an example of a cargo-| 
carrying steamer of the same style and excellence as} 
their well-known ‘Aberdeen clippers” are of sailing | 


ships. In all her fittings, the latest inventions for giving 
power, for utility, and for economising space, have been 


introduced, thus making her one of the best appointed 
carrying vessels of the day. 

Again returning to the Admiralty cruisers, we 
should mention that the builders are using a great 
deal of steel in connexion with the engines, including 
hollow steel shafts, hollow steel crankshafts, and Mr. 
Kirk’s improved steel pistons, all of which save a great 
deal of weight, and will no doubt eventually work their 
way into some of the steamships of the mercantile 
marine. 

We have incidentally mentioned the fact that steam of 
1251b. pressure is to be used in the triple-expansion 
engine which Mr. Kirk has fitted into the Aberdeen; and 
this leads us to mention that a similar steam pressure 
has been used for a number of months with marked 
success in the Notting Hill and Tower Hill, two of the 
steel vessels launched last year for the Twin-Screw 
Steamship Company. In this case Turner's locomotive 
boilers are employed. Generally speaking, they have 
given excellent results in practice, but several technical 
difficulties have been experienced which are now in 
course of being rectified. The engines, which together 
with the boilers were supplied by Messrs. James Howden 
and Co,, have proved to be a first-rate job. They are uf 
the two-cylinder type, arranged on the tandem principle. 
The Notting Hill, on a voyage out to the Cape from 
London, carried 6700 tons of dead weight, and her rate 
of speed down to Plymouth was 12} knots; and the 
Tower Hill on her trial reached a speed of 14} knots. 
Messrs. John Elder and Co, have recently made a set 
of boilers to work up to 1201b. pressure, and their 
standard may now be spoken of as being 100]b. or 
thereabouts. Messrs. James and George Thomson have 
scarcely reached that standard yet, but in the vessels 
which they turned out last year they generally gave a 
steam pressure of 901b. per square inch. The range 
with Messrs. Stephen and Sons is now generally from 
80 Ib. to 100 lb., and over the whole of the Clyde from 
751b. up to 1251b. is the rule rather than the exception 
as regards steam pressures. 

In connexion with boiler construction we may indicate 
two or three facts of interest as evidence that further 


progress is being made. For example, at the works of 


seams of theshells, and the shells themselves are flanged 
so as to receive the plain end plates. Messrs. Stephen 
and Sons have of late been very successful in carrying 
out a system of feed-heaters in connexion with their 
marine boilers. Placed in the uptake, their feed-heaters 
arecomposed of malleable iron tubes, so arranged that none 





of the joints of the tubes are exposed to the direct action 
of the flames or hot gases as they ascend. They have 
been fitted to a number of steamers built at Linthouse 
Shipyard by Messrs. Stephen and Sons, and some of them 
have been in use upwards of two years. It is stated that 
they are giving every satisfaction, and that they are the 
means of saving a good deal of coal. The 


one in use for at least two years, and when it was 
examined recently it was found to be in as good condition 
as on the day it was putin. Mr. Kemp has in hand, at 
present, six boilers fitting with this description of feed- 
heater. 

Messrs. Lees, Anderson and Co. 
further with their welding of boiler shells, for they are 
welding iron to steel and steel to steel at some of the 
seams, and are thereby dispensing with a good deal of 
the rivetting usually required on boilers. 

At this stage we may appropriately direct attention 
to the fact that Fox's corrugated flues are being used in 
extraordinary numbers by the Clyde marine engineers. 


have gone even 


delivered on the Clyde in the course of last year, including 


of New Zealand, the Clan 
numerous other first-class lines and companies. In all 
cases these flues were made of ‘‘ mild” steel or ingot 
iron; indeed, we believe that the Leeds Forge Company, 
by whom these flues are made, have entirely given up 
the use of Yorkshire iron in their construction. Some 
notion may be formed of the quality of these corrugated 
flues when we mention that the set supplied to the 
steamer Aberdeen previously referred to were, along with 
the boilers into which they were fitted, tested up to a 
pressure of 250 lb. per square inch. We know that 
there are still some engineers who cannot get them- 
selves to believe that there is any special virtue, in the 
shape of steam-generating economy, in these corrugated 
flues ; but suchan extraordinary statement as we have 
just made as to the number of sets delivered on the Clyde 
last year bears an immense volume of testimony in their 
favour. It is difficult to throw overboard such testi- 
mony and say that they possess no special advantages. 





their first | 


Besides those 76 sets of flues supplied to Clyde firms 
| last year, there were 38 other sets made for steamers 
built elsewhere—making 114 sets in all. 

As regards the use of steel rivets there is now a very 
general consensus of opinion in their favour amongst 
| such firms as use steel in shipbuilding and boilermaking. 

Still, in this matter, as in many other human concerns, 





Messrs. Stephen and Sons, the practice followed by Mr. | 
Eben. Kemp with iron boilers, is to weld all the horizontal | 


steamer | 
Plantyn, of the Antwerp and New York Line, has had | 


| power ; 


power ; 
No fewer than seventy-six sets for as many steamers were | 1 
| out a total of about 11,056 horse power indicated ; while 
vessels built for the Cunard Line, the Guion Line, the | 
State Line, the City Line, the Union Steamship Com- | 
pany of Southampton, the Union Steamship Company | 
Line, Skinner’s Line, and | 





| 

there is a “fly in the ointment.” One eminent ship- 
builder says his experience of steel rivets is unfavourable 
Rivetters and rivet heaters, he goes on to say, cannot 
made to understand the chemical difference between 
steel and iron, and they spoil great numbers by over. 
heating the points and underheating the head and neck 
In this way a much greater proportion of steel rivets 
turn out bad in testing, and have to be cut out and 
replaced. It is to be hoped that the gentleman to whom 
we refer will be able to report a much more favourable 
experience as regards the use of steel rivets a twelve. 
month hence. Another eminent ‘“ Clyde hand,” whose 
experience with steel is very considerable, admits that 
steel rivets are hard to lay down, but notwithstanding 
that fact, he says—referring to boiler work—that it is 
very rare thing to find a head come off by hammering 
whereas that is common, he says, with the best iron, It 
will afford some indication to our readers of the extent 
to which steel rivets are now being used if we mention 
that the actual turn out last year from the works of one 
well-known Glasgow firm of rivet manufacturers (Messrs, 
James Miller and Co.) was about 1800 tons; and it is 
specially worthy of mention that the firm in question 
have had an unusual amount of very valuable experience 
in the manufacture of steel rivets, extending, we 
believe, over the whole period that “mild” steel has 
been in request for boilermaking, shipbuilding, &c. 

The use of scrap steel amongst the engineers and 
shipbuilders themselves is rapidly extending. In many 
cases it is being welded up to make heavy ship forgings, 
For example, two sets of heavy forgings were made of 
scrap steel last year by the Lancefield Forge Company, 
Glasgow, for the two steel steamers which Messrs. Caird 
and Co. are building for the Peninsular and Oriental 
Steam Navigation Company. They included a stern 
frame upwards of 20 tons from the hammer, and weigh- 
ing fully 14 tons when finished; upwards of 30 tons of 
keel bars for each vessel, of a total length of 440 ft.: a 
steel stem weighing about 2} tons; and a rudder frame 
of about 8} tons. At the same works there have also 
been made of scrap steel a number of crankshafts up to 
10 in. diameter for other vessels. There are several 
well-known firms that have not used any steel scrap, but 
the experience of those firms that have turned it to account 
in forge work is of the most satisfactory character. We 
understand that Messrs. Napier and Sons have for the 


| last three years forged all their link motions and such 


like parts of engines from steel scrap, in fact, they have 
I g A 


|done so ever since the occasion of Mr. Martell showing 


a sample at a meeting of the Institution of Nava) Archi- 
tects. If we mistake not, they were the first to strike 
out in this “new departure.” 

Going back for a moment or so on the work done or 
the Clyde last year, we may state that the engines of the 
new steamers launched, together with those that were 
re-engined, were equal to a total of about 300,000 indi- 
cated horse power. Of that engine work about 45,000 
horse power, or fully one-seventh of the whole, was 
executed by Messrs. Elder and Co, and consisted of 
seven sets of three-cylinder compound engines, indicating 
upwards of 5000 horse power each, the largest being 
those of the Alaska, 10,500 horse power. Messrs. James 
and George Thomson’s new engines had a total of 29,500 
indicated horse power; that of Messrs. James Howden 
and Co, was nearly 18,000 horse power; that of Messrs. 
Denny and C>. was 17,500 horse power; that 
Messrs. John and James Thomson 16,150 horse 
power; Messrs. Caird and Co,’s reached 15,950 horse 
the London and Glasgow Shipbuilding and Er 
Company reached a total of 12,150 horse power; 

Messrs. Stephen and Sons was 11,710 horse 
Messrs. D. and W. Henderson and Co, reached 
11,549 horse power ; and Messrs. A. and J, Inglis turned 


was 


neering 
that of 


the work of the other firms was generally from 10,000 
indicated horse power downwards. 

In a previous portion of this article we referred to the 
question of the steam pressures that are being called 
into requisition by Clyde marine engineers, but we also 


| ought to say a word about one or two cognate topics. 


First, there is the question of the economy of fuel. We 
find on inquiry that with full speed at sea the con- 
sumption of fuel (Welsh coal) has been reduced to 1.71. 
per indicated horse power per hour; and we are not in 
a position to say that up till the close of the past 
year any lower minimum consumption has been reached 
than that just stated, which was recorded in the case 
of one of the steamers built by Messrs. Elder and 
Co. From 1.81b. to 1,9lb. per indicated horse power 
per hour, is not at all uncommon on Clyde-built steamers 
of the first class. Then there is also the question of 
speed, and in that respect the past year’s work will long 
be memorable for having included such fast and splendid 
ocean steamers as the Servia, the Alaska, the Orient, and 
others. Another steamer which has just been fitted out for 
sea by Messrs. Elder and Co., the Stirling Castle—a vessel 
of 4500 tons gross—has been supplied with engines of the 
three-cylinder type, which on her recent trial indicated 
8508 horse power, while the vessel attained a speed of 
18.18 knots. It is hoped that the Stirling Castle 
may be enabled to carry the first teas from China to 
London in the unprecedentedly short period of four 
weeks, or perhaps a little less. If that feat is accomplished 
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it will certainly be a greatachievement, and will redound 
immensely to the honour of the Fairfield firm. 

It can scarcely be said that any special improvements 
in connexion with shipbuilding, either in design or con- 
struction, were announced or wrought out during the 
year 1881. Shipbuilders are restricted by the rules of 
Lloya’s and other Surveying Registries, in their arrange- 
ment of scantlings, and there does not seem to be much 
room left for originality of construction; while it is not 
often that an article like the Livadia is projected so as te 

ivea man of brainsa chance. But that noted specimen 

of “breadth of view” is only an extreme evidence of the 
revulsion from the long narrow type of steamer which has 
dominated in the shipbuilding world during the last two 
decades. The modern cargo steamer, between seven and 
eight beams in length, is a great improvement in 
every way, at low speeds, over the nine and ten-beam 
steamers of the last twenty years, inasmuch as it has 
more strength together with less material in relation 
to its size and greater dead weight of cargo-carrying in 
proportion. It is freely admitted by the Clyde ship- 
builders that it was their competitors on the east coast 
who were the first to appreciate and take advantage of 
the re-arrangement of Lloyd’s rules, by dimensions 
chiefly. They found out soonest how to build the largest 
vessel with the least material, and, of course, at the 
cheapest rate ; and this gave them a start of the Clyde 
and other shipbuilding districts, within the last half- 
dozen years, by which they have profited greatly. But 
unfortunately their commercial success has been mainly 
due to their reproducing the ugliest type of vessel 
anterior to all rational legislation on tonnage; and as 
that particular type seems to be suited to the require- 
ments of the times it looks likely to hold its own for a 
while. What next? and next? it is impossible to say. 

In recounting progress in the shipbuilding and marine 
engineering industries of the Clyde we ought not to omit 
making pointed reference to the great facilities which 
the Glasgow district offers in the way of providing the 
engineers and shipbuilders with those immense forgings 
which have now become such an important aid to success 
in ocean steam navigation. Within the municipal 
boundaries of Glasgow there are the Lancefield Forge 
and the Parkhead Forge, two of the largest and most 
complete establishments of their kind in the world ; then 
there is the Dennystown Forge at Dumbarton, which is 
now also of very considerable extent ; and there is one of 
lesser extent which is somewhat further afield, namely, 
the Kilmarnock Forge, which furnishes a considerable 
number of forgings of moderate sizes for the Clyde 
district. It is not desirable that we should detail the 
work done during last year at those several establishments 
and at others that might also be named. Generally 
speaking, however, it was more abundant at all the 
forges in 1881 than in any former year; indeed, at 
the Lancefield Forge it was not possible to execute all the 
work that was offered during the year. Speaking more 
especially of the last-named establishment, we may state 
that the yield of finished forgings was very much greater 
than in any previous year, one reason for such a favour- 
able result being the greater assiduity and regularity 
with which the various classes of employés applied them- 
selves to their work. It is gratifying to hear employers 
of labour on a large scale speak in terms of commenda- 
tion of their workpeople. The forgings turned out last year 
were generally heavy, many of the crankshafts supplied 
by the Lancefield Forge Company ranging from 17} in. 
np to 25 in. in diameter. No fewer than seven “built” 
crankshafts were supplied by that company last year, 
one of them weighing as muchas 17} tons; in the latter 
half of the year, however, no shafts of that kind were 
asked for, whereas at the close of the year there were 
some seventy or eighty solid shafts in hand or ordered. 
Amongst the heavy forgings made at the Lancefield 
Forge in 1881 we should mention that there were two 
crankshafts of about 20 tons each sent to the Barrow 
Shipbuilding Company for the Peninsular and Oriental 
steamers Ganges and Sutlej; and amongst the heavy 
ship forging there was the‘stern frame of the steamer 

Aberdeen, which weighed about 11 tons. 

Dealing now with the appliances that are in vogue for 
“working” steamships, we would in the first place refer 
to the extensive use of Dunlop’s marine engine governor, 
which, as our readers may remember, was brought under 
the notice of the members of the Institution of Mechani- 
cal Engineers when that body last held its meeting in 
Glasgow. Mr. Dunlop has lately supplied his very clever 
and effective piece of mechanism to many steamers 
belonging both to British and to Continental shipowners. 
Perhaps the best testimony to its efficiency that we could 
mention is the fact that it has been or is being fitted into 
all the new steamers of the Peninsular and Oriental, 
Cunard, and Inman Lines. Of course, we are avare that 
there are various other marine engine governors before 
the public, all of- which have more or less excellent 
features, but the pneumatic governor of Mr. Dunlop is 
purely a Clyde invention, and that fact, together with the 
great scientific merits which it possesses and its com- 
plete efficiency in practice, amply justifies us in making 
special mention of it here. We cannot at the moment 
say what governor is in use on the Alaska, but both the 
Servia and City of Rome, the other great triumphs of 
nayal architectnre in the year 1881, are fitted with the 


Dunlop governor. It is something to the credit of the 
inventor to say that he is now completing orders for 
no fewer than eighteen steamships of the first class 
owned by, or being built for, the Peninsular and Oriental 
Steam Navigation Company. 

At this point it is no great step to go to steam steering 
gear, of which there are two well-known makers in the 
Clyde district, namely, Messrs. Muir and Caldwell, 
Glasgow, and Messrs. Bow and M‘Lachlan, Paisley. 
Such persons as have sailed on the Columba, Iona, and 
other new additions to the Macbrayne fleet of Clyde and 
West Highland passenger steamers, or have inspected 
the new steamers of the Cunard Line—Servia, Catalonia, 
&c.,—cannot have failed to become acquainted with the 
excellent qualities of Messrs. Muir and Caldwell’s steam 
steering mechanism. While saying that it is in high 
favour with many shipowners and superintendent 
engineers, we regret that we cannot give any specific 
evidence as to the extent to which it was supplied last 
year. This we know, however, namely, that the makers 
have for many months been exceedingly busy, The 
Paisley firm just named supplied no fewer than 120 sets 
of their gear during 1881, representing a gross shipping 
approximately reaching 200,000 tons. Forty of those 
sets of gear were put into old steamers, and the other 
eighty steamers fitted with steam stearing gear by 
Messrs. Bow and M‘Lachlan may be taken at 130,000 
tons, or about one-sixth of the total gross tonnage put 
into British waters in the year 1881. Some of the 
steamers so fitted were war vessels—the Peter the Great, 
for example—and a good many were ocean-going mail 
steamships of the highest class. The advantages gained 
by the adoption of steam stearing gear are now becom- 
ing well known. Examples may be seen in many river 
passenger steamers and even in coal-carrying steamers. 
Messrs. Bow and M‘Lachlan had in hand at the begin- 
ning of the present year orders for 96 sets of their gear, 
no fewer than fourteeu of them being from a single firm, 
and all for steamers to be launched this year. Of course, 
a number of these orders are for vessels built or build- 
ing in other parts of the kingdom, while some are on 
foreign account. 

Another invention belonging to the Clyde district 
which is now proving to be of great service is the steam 
windlass, fitted with the self-holding friction brake of 
Messrs. Napier Brothers, Glasgow. Windlasses of this 
character have been found to be of immense advantage 
to ships, more especially in riding out heavy weather; 
but so great is the difficulty which is sometimes experi- 
enced in introducing a new invention that the original 
terms of Messrs. Napier Brothers’ patent had nearly run 
out before the mechanical appliance in question was 
sufficiently appreciated to make it a commercial success. 
About a year ago, however, an extension of the patent 
for a term of seven years was granted to Messrs, 
Napier. Evidence was given on the trial as to the great 
safety accruing to ships from the use of these windlasses ; 
in particular, it was stated, that two steamers had been 
saved in hurricanes by the control which the windlasses 
gave in veering out the cables. The peculiarity of the 
brakes, by which the vessels can ride in all weathers, is 
that they are self-holding, so that the attendant has only 
to let go the slackening handle when he wants the brake 
to hold. During last year Messrs. Napier Brothers took 
orders to supply their windlasses for 115 vessels, includ- 
ing the Alaska, and a large number of other first-class 
steamers; and they have at present on order windlasses 
for 70 other vessels, of which more than one-third are 
for vessels ranging from about 2500 tons up to 4500 tons. 

We may here supply an omission in an earlier part 
of this notice by stating that Messrs. Ross and Duncan, 
engineers, Glasgow, are just beginning the erection 
of their new works at Whitefield, Govan, occupying 
about eight thousand square yards, and planned for 
the execution of the heaviest class of marine work, 
as well as their launch and yacht specialities. The 
Duncan propeller and the patent compound engine 
reversing without link motion are among the marine 
specialities of this firm. They have also made arrange- 
ments for the manufacture of engines with the Klug 
valve gear, already in much favour on the Continent, 
notice of which will shortly appear in our columns. 
The hulls of their smaller vessels will be built on the 
new premises. 

It was our intention to make some remarks in reference 
to the scientific education of the rising naval architects 
and marine engineers by whom the fame of the Clyde is 
to be maintained in the future, and on the good work 
being done by the Institution of Engineers and Ship- 
builders in Scotland; but we have already occupied 
much more space than we at first intended, and, there- 
fore, we feel that, for the present, we ought to draw to 
a close. 








THE ELECTRIC LIGHT AT NORWICH. 


Tue electric light at Norwich has now been in con- 
stant use for ten mcenths, and has been very successful, 
it has now been lately definitely decided to extend the 
period of trial for another year. The history of this 
installation is as follows: The Lighting Committee 








having had for some years under consideration projects 
for improving the lighting of the market-place, and more 





important thoroughfares, they finally put themselves 
in communication with Mr. James N. Shoolbred, C.E., 
of Westminster, who drew up a report recommending 
that the electric light should be tried in the market- 
place. Messrs. Crompton and Co., of Chelmsford and 
London, tendered in January, 1881, to light the market- 
place with two large Crompton arc lights, for a period 
of three months, and after some discussion their offer 
was accepted. 

Just at the time Messrs. Crompton were about to 
deliver the machinery, the Norwich Fisheries Exhibition 
was started, and the Town Council agreed to lend the 
market-place plant to the Exhibition Committee; the 
exhibition was accordingly lighted from the commence- 
ment to the end by nine Crompton are lights, and sixty 
Swan incandescence lights. 

This exhibition was exceedingly successful, and a 
great part of its financial success was undoubtedly 
due to the curiosity excited by the electric light, 
which always attracted crowds of people to the 
evening exhibitions. This use of the plant delayed the 
work at the market-place, and the regular lighting was 
not commenced until May; after the lights had been in 
use a few weeks the result was considered so satisfactory 
that Messrs. Crompton were asked to extend it to other 
streets adjoining the market-place, and it was decided to 
try incandescence lamps in the narrower streets; this 
experiment was not considered satisfactory, for although 
the lights from the incandescence lamps were in excess 
of that from the gas in the original lamps, yet the 
popular mind having always associated the electric light 
with the powerful are lights, was not content with the 
relatively feeble light given by two Swan lamps in each 
lantern. Messrs. Crompton then tried the Crompton 
lamps in the narrow streets; but the result, although 
satisfactory to the Norwich public, was not so to them- 
selves, on account of cost of carbons and attendance, in 
proportion to area lighted, three-fourths of the light 
being wasted. They tinally decided on the Weston are 
lamps adjusted with a very short arc, so as to offer 
far less than the usual are resistance. Under these 
conditions it was found possible to run seven of these 
lights on a four-light Burgin machine through a circuit 
of No. 8 wire two miles in length. 

The installation, then, as carried out finally consists of 
two circuits, each having three large Crompton lights of 
4000 candle power each; these light the Haymarket, 
the Market-place, the Bank Plain, and Post-Office Plain, 
all wide and open spaces; two circuits of Weston lamps, 
twelve in all, lighting London-street and Prince of Wales- 
road down to the railway station. There are also two 
Crompton arc lights in St. Andrew’s Hall and fifty 
Maxim incandescent lamps in the Free Library. 

The results have been exceedingly satisfactory. The 
streets are brilliantly lighted, more than double the illu- 
mination by gas} being given. There has been entire 
freedom from breakdowns and accidents, and from the 
contractors’ point of view the cost of maintenance is com- 
paratively light. 

The generating station is at Elm Hill, in a yard be- 
longing to the city authorities at the back of St. 
Andrew’s Hall. The steam engine is a double-cylinder 
engine, 20 horse power nominal, of the semi-portable type. 
This drives two lengths of shafting, from which are 
driven six dynamo-electric machines of the Crompton- 
Burgin type, four of them driving the fifteen arc lights 
which are in regular use in the streets, with one machine 
as spare and one for driving the incandescent lamps at 
the Free Library. 

We give details in Table I. showing the power absorbed 
by the various circuits. This has been most carefully 
compiled from a long series of indicator diagrams taken 
over extended periods, and compared carefully with the 
coal and water consumption, a record of which has also 
been carefully kept from the very commencement of the 
installation. 

Turning to this Table it will be noticed that the per- 
centage of horse power absorbed in engine friction and 
shafting friction is very considerable, also that the 
engine is not particularly economical of fuel. The 
water is supplied by meter and this enables us to check 
the coal consumption with the water used; from this it 
appears that the boiler evaporated about 7.7 1b. of water 
per pound of coal, which was Derbyshire steam coal of 
fair quality. It must be noted that Messrs. Crompton 
have their dynamo machines so arranged that by shifting 
the brushes through a certain angle the current of the 
machine, and with it the light produced and power 
required, can be varied through considerable limits, the 
variation obtained in this manner amounting to 20 per 
cent. of the whole light. 

The brushes are usually set for the smaller degree of 
light, and the Table of working costs has been calculated 
therefrom; but in cases of foggy weather or any special 
cause requiring extra light the change can be made 
instantaneonsly in any one circuit without interfering 
with any other circuit. 

The costs in Table II. are divided out as faras coal, 
oil, water, &c., according to the power used as obtained 
from Table I, The net result of this Table is that the 
whole installation of fifteen lights costs 40.16 pence per 
hour to work it; each Crompton are light of 4000 candles 
costing 3.3 pence, and each Weston arc of 1000 candles 
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costing 2.35 pence.* From experience obtained at other 
installations where they have more economical steam 
engines at work, Messrs, Crompton hope to reduce the 








coal consumption on the Crompton are light from 1.26 
pence to,.51 pence, which is the cost for coals for lights of 
equal size at King’s Cross, and that for the Weston arcs 
from .64 pence to .26 pence. 

TABLE I.—The Electric Light at Norwich. 
of Horse Power absorbed. 


Particulars 


by Seven Weston 


yy Three Crompton 
1 by three Weston 


m-road 


bed by Seven Weston 


Arc, Brushes down, 


ts. Lond 


Power abso: bed t 


, Market Lights 


dorse Power absor 
Brush 
jorse Power ab» 


Are Ligt 


Total Horse Power as calculated from 
Arcs, 


Diagram 
| Horse lower absorbed by Spare Muchine, 


Horse Power absorbed by Engine 


| Horse Power absorbed by Shafting. 
| k 


| L 


Engine unloaded 
Ditto, shafting only 
D:tto, driving 7 Wes- 
ton are lights in 
Prince of Wales - | 
road, brushes up ... 19.62 | 10.34 | 1.20 | 8.08 
Ditto, brushes down 20.58 | 10.34 1.20 
Ditto, driving 7 Wes- | 
ton arc lights Prince | 
of Wales-rd., brushes 
up, and 3 Crompton 
arc market lights. |25,64 | 10,34 | 1.20 |8.08 
Ditto, driving 7 Wes- | 
ton arc lights, 
Prince of Wales- 
road, 3 Weston arcs! 
London - road, ; 
Crompton arcs Mar 
ket-place, 2 Crom: .| 
ton arcs Bank Plain! 
Total, 15 lights, and| 
one spare machine 


- 10.34 | 10.34 
11.54 10.34 1.20 


9.04 


6,02 


| 
| 


33.8 | 10.34 | 1.20 |8.08 |6.02 |6.02 6,814.85 1.5 


TaBLe Il.—The Electric Light at Norwich. Details 
of Working Expenses. 





including 


uwer per 
used for Re 


r, inclusive of Engine 
of Waste per 


intendence, 


inclusive 


per Indicated Horse Power 


per Hour. 


Cost of Coal per Hour at 14s, 6d. per Ton. 


Gallons. 


Hour. 
Cost of Water per Hour at 1s, 6d, per 1000 


Actual Horse Power used. 
Coal used per Indicated Horse P 


Cost of Carbons 


Water used 


For each 
Crompton 
are light 
For each 
Weston 
arc light 


1,29 644) J 


14.5 40.16 


$2.75 | 12.88 /1.86/2.5 8.42 


Total . |25.6 38,8 4.27 





Under these conditions Messrs. Crompton think that 
the forty lights will not cost more than 5s. per hour, or at 
the rate of 1.85 pence per hour for the Crompton arcs, 
and 1.35 for the Weston arcs. 

These Tables point out very conclusively that any con- 
siderable economy to be looked for in these installations 
must be chiefly sought in the steam engine, and in 
the reduction of the price for carbons. Any further im- 
provement in the dynamo machines and lamps will have 
but slight effect in reducing working costs. For instatce, 
* It is intended shortly to increase this Norwich 
installation to a total of ten Crompton ares, and thirty 
Weston arcs, and as the cost of superintendence and labour 
le — nearly fixed, the working cost will be greatly | 
riduced. 
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if a steam engine using but 2lbs. per hour per actual 
horse power were put in, it would effect the reduction of 
10 pence in the two items of 14.74 pence for coal and 
water. A reduction of carbon rods to one penny a foot 
would effect a saving of 54d. on this item, the combined 
saving reducing the total cost from 40 pence to 25 pence. 

The wires are throughout No. 8 B.W,G. bare copper 


wire carried overhead in a most substantial manner, on 
very massive telegraph posts, and insulated in the usual 
way by earthenware insulators carried on oak cross 
pieces. ; 
In London-street, there are no poles, the wires being 
|earried on cast-iron brackets of ornamental design, 
bolted on to the fronts of the houses ; some of the lamps 
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in London-street are carried on the same brackets. The 
are lamps are througheut arranged in pairs so that if any 
lamp fails to burn properly, or when its carbons are 
purned out the second lamp is automatically switched 
into circuit so that there is no interruption to the 
lighting. —_ 

The almost wasteful brilliance of the Haymarket, 
Market-place, Bank Plain, and Pust-Office Plain has been 
of service in a somewhat unexpected manner. These 
open spaces in their former imperfectly lighted condition 
were the favourite resorts of the idle roughs and loungers, 
and other disreputable characters. The police assert 
that since the introduction of the electric light it isa 
comparatively easy task to keep the pavements at the 
above points clear and orderly. 

As before stated Messrs. Crompton now contemplate 
extensively adding to their plant, and supplement the 
public lighting by hiring out the current for incandes- 
cent lamps to all such consumers who care to use it 
within the area covered by their conducting wires. 

The accompanying engravings show the general aspect 
of a part of the installation, and details of the high posts 
and the mode of suspension of the large Crompton lamp, 
as well as that adopted for the lower and smaller Weston 
regulators. 








ON THE SPEED AND CARRYING OF 
SCREW STEAMERS.® 
By WiLu14M Denny, F.R.S.E., Dumbarton. 


Berore beginning my lecture, I desire to thank your | 


Institution and your Committee for having done me the 
honour of asking me to deliver the Watt Lecture for this 
year. Our gratitude to that —- and skilful engineer 
well deserves to be kept fresh y annual commemoration, 
and I only regret that, as a shipbuilder, it is not in my 


Diagram 7 


of different types. As, however, this relationship between 
the hull and machinery is vital te the whole question of 
ocean steam navigation and its future, forming the founda- 
tion of all speculation and hope regarding it, I trust that, 
although my treatment of it may fall short of what you 
have a right to expect in a lecture devoted to the memory 
of the test of marine engineers, it will at least form 
some stimulus and incitement to a further and bolder study 
of the subject. 

By the speed and carrying of screw steamers—I mean 
the speed at sea and the dead-weight carrying capacity of 
these vessels. The measurement capacity is a subject 
enough for a lecture in itself, and so closely related to the 
tonnage question, that it would be impossible to treat of it 
apart. The importance of the two oy of speed and 
dead weight capacity is sufficiently vouched for, on the one 
hand, by the great interest at present centred in the 
wonderful speeds attained by the best torpedo boats, and 
on the other hand by the practice, so prevalent in the case 
of cargo-carrying steamers, of rating their cost upon their 
dead-weight capacity. I purpose treating these two subjects 
in three successive ways ; first, by attempting tolay before 
you in as concise a manner as ible the general principles 
underlying them; secondly, by placing before you some 
| demonstration of these principles from knownand practical 
\by eat of screw steamers at present afloat; and thirdly, 








by gathering from these two methods of treatment some 

hints and suggestions as to the possibilities of the future. 
| Before proceeding further, it is desirable that you should 
| obtain a firm grasp of the meaning attached by naval 
| architects to the word displacement. In its simplest form 

it means the amount of water displaced by any body 
| floating in water. You know that such displacement must 
occur; if you placed an egg in a tumbler of salt and water 
of sufficient density to float it, and if before placing it in the 
tumbler the tumbler were full to the edge, then the egg 
would displace from the tumbler a certain amount of water 
which would flow over. Were we to collect carefully the 
water which overflowed to enable the egg to float, and 
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Diagram .4. 
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power to do his memory the fullest honour, by speaking on 
the vast changes his genius produced, and under new forms 
still continues to produce, in the marine engine. I am not 
& marine engineer, and do not purpose in this lecture 
entering further into that domain than to point out the 
relationship between the power of the marine engine and 
the hull it has to propel, and to touch upon conditions 
regulating its advantageous employment in screw steamers 





* Paper read before the Greenock Philosophical Society, 
on January 20, 1882, in honour of the birthday of James 
Watt (Jan iary 19). 





to weigh that quantity of water, we would find out that its 
weight was exactly equal to the weight of the floating egg. 
This is the scientific fact from which all calculations in 
naval architecture take their rise, that an; ship afloat 
| displaces its own weight of the water it floats in. If, 
| therefore, we can either weigh or estimate by measurement 
the amount of water displaced by the ship, we shall know 
its exact weight. As I am very anxious that you should 
have proof of this fact, I have arranged for an experiment 
which will demonstrate it. The glass tank before you is 





filled with water to the level of thefmouth of a syphon, the 


for the purpose of keeping the syphon full, and also that the 
moment the water is at the level of the upturned mouth of 
the syphon, the syphon will cease to act. We shall place in 
this tank a model of a small steamer, and collect the water 
which overflows from the tank, that is, the model’s displace- 
ment. This we shall place in one scale of a balance and the 
model in the other, when you will have the opportunity of 
seeing that the two balance each other, as nearly at least 
as is compatible with the roughness of our experiment. 

If we tow any vessel ay og with motive power, we 
shall experience a resistance due to the difficulty of drag- 
ging it through the water, and increasing with the increase 
of the speed at which we drag it. This resistance could be 
measu’ in pounds weight by attaching the tow-rope to 
a dynamometer, and by reading off the resistances at the 
various speeds. We would find these resistances varying 
for different speeds in the same vessel, for different forms 
of vessels at the same speeds and for the same form of 
vessel of different sizes. Such experiments were actually 
carried out by the late Mr. Froude, in one case by towing 
a full-sized ship (the Greyhound) in deep water, but gene- 
rally by a less expensive method in towing models along 
the length of a tank. Model experiments been made 
before Mr. Froude took this matter of the resistance of 
vessels in hand, but it was not till his time that we were 
enabled to relate accurately the resistance of a model to a 
model of larger size, or to that of a full-sized vessel. Partly by 
speculation and partly by experiment Mr.Froude discovered 
the law of this relationship ; and as it underlies much of what 
I shall have to treat further on, it is important you should 
get some idea of it. What Mr. Froude discovered amounts 
to this—that for vessels of the same proportionate dimen- 
sions, and of the same form, or, as we say, of the same 
lines, there are speeds appropriate to these vessels which 
vary as the square root of the ratio of their dimensions, 
at that at these appropriate speeds the resistance will 
vary as the cubes of these dimensions. ‘This seems at first 
sight a very complex statement, but a simple illustration 
will show you better the meaning of it than any amount of 
exposition. Supposing we had two steamers of the same 
form, the one 100 ft. in length, 10 ft. in breadth, and draw- 
ing 5 ft. of water, the other 400ft. in length, 40 ft. in 
breadth, and drawing 20ft. of water. Then the ratio of 
the dimensions of the larger steamer to that of the smaller 
one would be as4to1l. This will be apparent when you 
notize that the length, the breadth, and the draught of 
water of the smaller steamer is in each case one-fourth of 
the length, the breadth, and draught of water of the larger 
steamer. What Mr. Froude would have predicted of these 
two steamers is—that if the speed of the smaller steamer 
were ten knots, then the similar appropriate speed of the 
larger steamer would be twenty knots, because the square 
root of 4, which is the ratio of their dimensions, is 2, 
making the appropriate speed of the larger steamer twice 
that of the smaller one. At these speeds Mr. Froude 
proved that the resistance, with some allowance, would be 
as the cube of the steamers’ dimensions, which means prac- 
tically that the resistance would vary as the displacement 
of the two steamers. Therefore, by — one steamer 
four times as long as the other, — the form and pro- 
portions otherwise the same, you could double the speed 
of the larger steamer without having auy more resistance 

r ton of her weight than in the smaller steamer. The 

w shows us further that the resistance of the large 
steamer at the same speed as the small steamer would be, 
per ton of her displacement or total weight, very much 
decreas Thus, in the same type of steamer, by simply 
increasing all the dimensions proportionately, the same 
speed can be obtained with much less resistance per ton of 
weight driven through the water—that is, much less expen- 
diture of horse power, and consequently much less expen- 
diture of coal. Judging from one case which I have in 
view, the resistance per ton of displacement, at ten knots 
of the 400 ft. steamer, would be only one-tenth of the resist- 
ance per ton of displacement of the 100 ft. steamer (i.e., 
ten tons of displacement of the larger steamer could be 
driven for the same power at the same speed as 9ne ton of 
the smaller steamer). This fact has discovered itself prac- 
tically to many shipowners and shipbuilders who have very 
little knowledge of Mr. Froude’s great work ; and at the 
present moment, as I shall have occasion to show further 
on, under the influence of this law and some other considera- 
tions, the average size of heavy cargo-carrying steamers is 
steadily increasing. 

It is important that we should have some knowledge of 
the elements composing the resistance of a steamer. Mr. 
Froude has divided the resistance due to the dragging of a 
body, floating on the surface of the water, into three parts. 
The first of these is caused by the friction of the surface 
immersed in the water. The second by the formation of 
eddies or little whirlpools, such as you may see in the 
wake of a square-ended log, or behind the piers of bridges. 
The third is due to the formation of waves. That part of 
the resistance of vessels which is due to the friction of the 
immersed surface must, we know, increase with the amount 
of that surface, aud will therefore be greater in vessels of 
larger dimensions than in those of*smaller di i It 
will, in similar vessels, be less in proportion to their dis- 
placement as they ure increased in size, because, in the 
case of similar bodies, the larger they are the less is the 
ratio of the containing surface to the contents. We know 
further, that the frictional resistance increases not merely 
with the amount of the surface, but also with the nature of 
the surface. The rougher the surface the greater is the 
resistance due to it, and this is well exemplified in the 
increasing difficulty experienced in driving iron or steel 
vessels when long at sea, as compared with their condition 
when freshly out of dock. Of the formation of eddies and 
their share in the creation of resistance, we know almost 
nothing definitely beyond this—that they have some share 
in it; we do not know, however, what that amounts to, 
and are therefore obliged to include them in the third 
element of resistance, the formation of waves. This element 








end of which in the water is depressed and turned up again 
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TABLE I—STEAMERS AT LOAD DRAUGHT. 








Letter MovLpepD DIMENSIONS. CLASS AT LLOYD's 


Steel or Iron. 


ft. in. 

300 © by 
190 0 by 
330 0 by 
320 0 by 
85 0 by 35 
350 0 by 
30 0 by 
515 0 by 452 
113 6 by 34 
75 as 


Steel 100 A 
Steel |100 A 
Iron |100 A 
Steel] |100 A 
Steel 100 A 
Iron '100 A 
Iron 
Steel 
Iron 


0 spar-decked 
spar-decked Mc 
3-decked ... 
3-decked .. 
3-decked ... 


0 
0 
0 
0 
0 
0 


ght of net iron or steel in hull 


Long midship house 


Monkey forecastle and midship houses 
Full poop, midship houses, and forecastle 
Midship house and forecastle 
spar-decked Forecastle and smal! midship hous 


H = Woodwork, outfit, &c., in hull. 


DESCRIPTION. 


Load Displacement. 
Moulded Draught 


Load Draught Moulded, 


mkey forecastie and midship houses 


22.67 
vee 18.87 
21.0 

"| 22.92 
25,17 
16.29 


oe ose 
2,560 


GOVERNMENT DESPATCH VES 


SEL. 


- 18.75 | 37.35 


FAST TORPEDO BOAT. 


40,1 


Meaning of Reference Letters in above Columns :— 
C=Machinery weight. d=Light displacement. 


PERCENTAGE RATIOS. 


KIRK'S ANALYSIS 


Surface 
> | Average Speed at Sea 


9.30 
2 |9.29 
9,50 
8.00 
8.14 
8.75 
9.77 


990 


1108 
100.2 
103.2 

648 

97.7 
103.8 
118.7 
148.8 
109.0 


29.880 
9 


64. 
610 
: 9.22 


re | 


15.01 16,420 


9.08 44.07) 4.08 


D=Load displacement. L=Length. B=Breadth moulded. 


TABLE II.—TYNE, WEAR, AND HARTLEPOOL STEAMERS—ALL IRON.—AT LOAD DRAUGHT. 


Letter MOULDED DIMENSIONS CLASS AT LLOYD's 


in . in ft. in. 
Oby 38 0 by 29 6 
Oby 388 6 by 29 6 
Oby 33 10 by? 

6by 35 3 by: 

Oby 33 10 by 2 
Oby 35 94 by 
Oby 34 

0 by 35 

0 by 36 

0 by 87 

6 


| 100 A awning-deck 
100 A spar-deck ... 
100 A spar-deck 
100 A 3-deck 


> 


a 


— 


Cape 


3 deck ~ 
3-deck 
leck 


i-deck 


100 A 
100 A 
100A 
100 A 


E 
F 
G 
H 
I 
J 


Long 
Long 


6 by 35 

0 by 33 10 by 
9 by SL 10 by 
6 by 34 4 by 


} Long 
Meauns...| 
| 


A= Weight of netironin bull. H= Weight of wood, o 
increases in any steamer with the increase of speed, and in 
different steamers it increases with the unsuitability of 
their form for a given speed. The effect of wave-making 
resistance is predominant at high speeds, so much so as to 
greatly reduce at these speeds the proportion of the element 
of frictional resistance, as is illustrated in one of the 
diagrams before you.* The problem before the shipbuilder, 
in connexion with resistance, is therefore for slow-speed 
steamers to diminish the amount of frictional resistance, 
both by making the surface to be driven as small as 
possible in extent, and by keeping it as smooth as possible ; 
in the case of a high-speed steamer, by making the form 
of the vessel so suitable for the speed at which she is to be 
driven, that the creation of waves may be as much as 
possible avoided. There is, of course, another element of 
resistance in that offered by the upper portion of the bull 
to being driven through the air, but of this it is extremely 
difficult, if not impossible, at the present time to take 
account. We shall therefore, for the purposes of this 
lecture assume that the resistances to be overcome are 
confined to the water in which the vessel is floating. 

To overcome resistance it is necessary to develop power 
which may be applied to the vessel either externally by a 
towing-rope, or internally by some mechanism of propul- 
sion. Three of such methods have been advocated, and to 
a great or less extent adopted in the present day—propul- 
sion by the screw propeller, by the paddle.wheel, or by a 
water jet. We have to confine ourselves to the former 
method, and we shall now examine as shortly as possible 
what peculiarities are known to exist in the application of 
the screw propeller to the propulsion of steamers. We 
know that if we were able to empley power perfectly we 
would require no more of it than that exactly equivalent to 
overcoming the resistance to be dealt with, which would 
amount to the resistance in pounds multiplied by the 
speed of the vessel in feet per minute, and if we wished 
to reduce it to horse power, divide by the ordinary divisor 
for that purpose, 33,000. This expression of power is what 
is known among naval architects and marine engineers as 
effective horse power, that is, the actual amount utilised in 
propelling the steamer, apart from all other considerations. 


* See Fig. 1. 





Midship houses and T.G 
Midship houses and T.G. forecastle 
Mid-hip houses and sunk forecastie 20 
Full poop, mid. houses, & T.G. f'cas. 20 
Fuil poop, mid. houses, & T.G@. f'cas/ 20 
Midship houses “ eee 


Long 


utfit, &c, 


Wits Continuous Upper Deck. 





DESCRIPTION 


1 Draught 


Load Displacement. 


| Load Draught Moulded 


— * 
jft. 

. a 19 
aft mid. houses, & T.G. f'castle 20 
forecastle (19 


”) 


3905 
4480 
4710 





2 76.3 
77.2 


. a 2 ae 8 
WITH QUARTER DECK. 
ee /19 3 | 3740 

17 3 38030 

.17 33 2838 


~18 4 3617 


ion of 


54.0 
51.9 
54.3 
53.4 


53.2 


776 
76.1 
776 
81.9 
78.3 


quarter-deck 
quarter-deck 
quarter-deck 
quarter-deck 


Mean of Reference Letters in above Columns :— 
C= Weight of machinery, d=Light displacement, 


D=le 


TABLE III.—Cuirypbe STeAmMers—Dravuout=.55 or BREADTH. 


P 


Letter. Moulded Dimensions 


Draught 

ot Breadtb 
Displacement, 
Displace- 
ment to 
Prism 


Steel or Iron. 








ft. in. 
y 34 0 
ry 3L 0 
6 


t.in. ft, in. 
390 0 by 42 0 
0 by 42 0 
0 by 40 0 
0 by 40 0 
0 by 35 0 
0 by 400 
0 by 44 0 
Oby 520 5 g 
6 by 34 1} by 25 
0 ese ose 
0 (without R) 


390 
38) 
320 
285 
350 
430 
515 
313 
375 


382 


ion = 


me 


oe | 


u 
v 
Ww 


o 


Means 
Means 


mh Ai oe 
to te 





Meaning of Reference Le 
H= Woodwork, outtit. &e, C=W 
L=Length 


A= Net iron or steel in bull. 


The power developed in the cylinders of the steam engine 
driving the vessel, is the mean pressure per square inch on 
the pistons of these cylinders, multiplied by their area in 
square inches, and by the travel of the pistons in feet per 
minute, and divided by 33,000. This is what is known as 
indicated horse power, and is practically the measure of 
the consumption of coal in any given steamer. Now, you 
may be astonished to hear that while the indicated horse 
power developed in the cylinders of a given steamer may 
amount to, let us say, 3000, the effective horse power 
known to be necessary to propel that steamer at the given 
speed is perhaps only 1500, or even less. 
between the power developed in the cylinder and the power 
actually devoted to driving the steamer, what practically 
amouats to a loss of one-half. In some cases the loss is 


known to have amounted to a great deal more, andit is | 


PERCENTAGE 


BS +49 
224 638 


| 


There is thus, | 


RATIOS. 


Surface, 


deg.min, 
14 
14 
15 
13 
16 
20 
14 
Il 
lt 
l4 


8 121,560 


22 800 


lv wll 


44 
14 
33 


24 


17.120 
14.890 
14,320 


16,560 


ad displacement. L=Length. B=Breadth moulded 


ERCENTAGE Ratios, KIRK'S ANALYSIS 


| A to dD. 


940 
27,430 
24,140 

7,220 
24.840 
33,650 
47,670 
18,300 


N.@ 


SS 


-~o 


-— > 


Neuen 


oO 
32.0 
28.9 

30.4 
26.9 
277 


145.4 
198.4 
25 


106.5 


11.6 
10,1 
10,1 
10.8 


50.0 


tters in above Co umns :— 


eight of machinery, d=Light displacement. D= Displacement 


B= Breadth moulded 


very rarely that any steamer is propelled with a less ratio 
between the effective and the indicated horse power than that 
of one totwo. The diagram* before you indicates in as plaina 
manner as it is possibie to do the known ratios between the 
effective and indicated horse power in the screw steamer 
Merkara, which was built by my firm and progressively 
tried on the méasured mile, and also tried as a model by 
the late Mr. Froude. I may mention that in the case of 
one very fast merchant steamer, built by my friends Messrs. 
A. and J. Inglis, which was carefully tried progressively 
and also as a model by Mr. R. E. Froude, who has 
worthily succeeded his able father in the charge of the 
| Admiralty tank at Torquay, it was found that the effective 
horse power was 60 per cent. of the indicated. This is an 





* See Fig. 2, page 295. 
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TABLE V.—CLYDE STEAMERS AT TRIAL DRAUGHTS. 








PERCENTAGE RATIOS. 


















































KIRK'S ANALYSIS. | . 
ee en ae oe = Maximum 
LH.P.= 
} Maximum | Maximum /Trial Dis- 
B. C. Angle | Surface Speed. LU.P. | placement 
| . in Tons. 
deg. min. | knots, aa 
19,89 | 1460 9 16 24,620 15.93 5140 960 
38 98 | 175.8 14 45 19,970 11 65 1665 wl 
| 16,00 | 70.2 8 28 14,268 15,39 2907 1.200 
19.65 | 162.2 8 21 | 27,920 15 67 5110 834 
14.71) 84.7 7 20 15,050 15.2 2290 933 
20.35 | 29.00 833 | 17,118 8.5) 7556 2.30 
; 
4.08 113.238; 517 | 1078 | 22.5 620 | 154 
' 





water in trough occupied by the model at its line of flotation. 
At the extreme right-hand ef the Tables you will find a 
series of columns devoted to what is called Kirk’s analysis. 
This is a method of analysing the form of any given 
steamer of which we possess the length, mean mould 
draught, displacement, and area of midship section, and 
was inven by Mr. Kirk, a marine engineer, of whom 
the Clyde bas good reason to be proud. For adetailed 
description of this most ingenious method of roughly 
representing tle form of a given steamer, and comparing it 
with that of another, I must refer you to a paper written 
by its author before the Institution of Naval Architects. 
The method amounts to this, that the steamer to be 
analysed is supposed to be reduced to a form of the same 
length, having a depth the same as the draught of water, 
having a breadth equal to the mean breadth of the midship 
| section, t.e., the area of the midship section divided by the 
| draught, and having the two ends equally sharpened in a 
| wedge form, so as to reduce the displacement of the form to 
that of the actual ship. Having obtained a form of this 
| kind it is quite evident that we can gather from it the 
value of the mean half-breadth, which is called B in the 
| Tables, the length of the sharpened portion at each end, 





Stee] Moulded Trial | 
MouLpED DIMENSIONS. or Trial | Displace-| Moulded L 
. . Iron,| Draught. ment, | Displace- — 
§ . ment Draught 4 top. |HtoD. CtoD.|dtoD., B | A. 
3 to Prism. | Breadth | 
— ft. in. ft.in, ft. in tons 
ra) 390 0 by 42 0 by 340 Steel 17.75 5405 68.7 423 393 | 1 17.3 718 9.29 | 1220) 
R 320 Oby 400 by 286 | Steel) 16.25 4370 77.5 40.6 29.6 11.9 6.9 48.3 | 8.00 | 72.1) 
S 285 0 by 35 0 by 250 Steel 1493 2425 62.3 42.7 34.0 18.1 20.4 72.6 8.14 | 107.4 
U 430 O by 44 0 by 360 Iron | 1842 6125 68.9 419 45.9 230 18.0 86.9 9.77 133.9 
Ww 313 6 by 34 14 by 25 5 Iron 14.58 2441 63.5 427 43.0 15,6 14.3 72.9 9.22 '1144 
GOVERNMENT DESPATCH VESSEL. 
| ] { 
x 300 0 by 45 10 by 27 1 Steel 17.17 3290 54.8 37.4 32.1 11.7 30.7 74.5 6.54 | 135.5 | 
i ? i 
FAST TORPEDO BOAT. 
y, Wl SdrIeS poy 50 (steel! 3 0 40.1 56,5 9 | a5 | 19 | 424 | 798 | 9.08 | 44.0; 
Meaning of Reference Letters in above Columns: 
A= Weight of iron or steel in hull, H= Weight of wood, outfit, &c., in hull, C=Weight of machinery. d=Light displacement. D=Displacement. L=Length. B=Breadth moulded. 
TABLE IV.—Tynze, Wear, AND HARTLEPOOL STEAMERS—ALL IRON.—DRAUGHT=.55 OF BREADTH. 
; With Continuous Upper Deck. 
Es = PERCENTAGE Ratios. Kirk's ANALYSIS, 
is. \— aaneny Geel Sone ne ve 
. ; aa | L 
Letter, | Moulded Dimensions, 23 g ws “ 1s | , 
=3 a | = - and a a © | § 
s“s =e ° ~ ~ = 
eu a = 2 3 8 F : ; a 5 
} a a° < - <) = <| «a 3) < D 
| ft. in. ft. in ft. in deg min, 
A 10 Oby 38 O by29 6 20.9 4860 77.0 21.9 5.18 751 34.6 (7.89689 17.61 162.2) 14 20 20.860 
B |300 Oby 38 6 by 29 6 21.17 4:70 74.9 22.6 4.29 7.34 842 7.79 752 18.28 1496) 13 40 21,110 
C =|243 Oby 33:10 by 24 6 | 18.61 3100 77.2 22.0 7.03 5.16 34.2 7.18 55.3 15.43, 1324/15 41 15,030 
D 2778 Gby 35 3 by 24 5 19 39 3850 755 24.7 4.39 5445 34.5 7.90 68.3 1653 141.9 13 36 | 17.910 
E |260 0 by 33 10 by 24 04) 18.61 5630 78.7 22.2 8.37 413 34.7 7.68 554 1668 149.2 16 45 | 16,680 
F }285 Oby Mpby 25 2) 19.69 4450 83.7 2145 8.50 450 345 7.96 46.5 1657 191.0 19 37 | 19,360 
G 280 0 by 0 by 25 6 | 187 3595 78.3 23.6 4.84 5.28 33.8 8.23 608 15.35 158.4) 14 10 | 17,340 
H 285 0 by @ by 25 6 19.25 3705 69.7 243 6.07 5.40 | 358 8.14 864 1696 112.2 11 6 | 17.840 
I 285 Oby 36 0 by25 6 } 19.8 4260 76.5 24.1 5.99 616 | 35.2 7.92 67.0 17.27 151.0. 14 27 | 18,990 
J 290 Oby 37 O by 28 6} 20.35 4360 75.6 23.6 6.99 6.08 | 86.7 7.84 70.7 17.10 148.6) 13 36 | 19,470 
Means /280 6 aE oe ne 76.7 23.0 6.17 5.60 | 34.8 7.85 
Means assuming a finer ratio of | 
displacement to prism ... al 72.0 24.5 6.57 5.97 37.1 7.85 | 


A—Weight of net iron in hull. 
D= Displacement. 


unusually high figure of efficiency to some extent due to | and comparisons made between one steamer and another, 


Meaning of Reference Letters in above Columns :— 
H—Weight of woodwork, outfit, &c., in hull. 
L=Length. B=Breadth moulded. 


the circulating pumps being driven by a separate engine | 


not included in the indication of power ; but it is exceeded 
in some of the torpedo boats built by my friend Mr. Yarrow, 


| which form it is to obtaina definite knowledge of the effec- 


where the effective horse power amounted ,to three-fourths of | 
the indicated horse puwer. In these torpedo boats the gross | 


indicated horse power is diminished by the air, circulating, 
and feed pumps being driven by a separate engine not indi- 


cated on trial, of which the power was therefore not included | 


in that of the main engines. This is an unusual practice 
in either the mercantile or Government service, Messrs. 
Inglis’s steamer forming an exception. Even allowing for 
this, however, the efficiency still remains wonderful, and 
if it could be reached in large work would produce either 
great economy of fuel or a great increase of speed. It may 
be due to the high speed of the engines, coupled with the 
admirable position of the propeller both vertically and 
lengthwise, its shaft caledilien aft with the keel and its 
boss being fixed abaft the rudder ; also, to the great care 
taken in thinning, sharpening, polishing, and finally 
adjusting both the pitch and balance of the propeller. 
believe Mr. Froude is investigating these wonderful 


results, and that it is probable experiments on full-sized | before you, it is well that you should have some definite 
torpedo boats may be carried out, similar to those on the | understanding of the meaning of the numbers by which 


Greyhound, for the purpose of tracing its causes. 

The late Mr. Froude has summarised the loss of power 
which we find in the difference between the effective and 
indicated horse power under five heads; the first of these 
is due to the augmentation ofsthe ship’s true resistance by 
the action of the propeller. The propeller, in acting as a 
pump throwing a column of water astern from the reaction 
of which the steamer is driven ahead, creates a disadvantage 
to the hull in withdrawing stern pressure from the after 


part of the steamer, that is pressure which, if the vessel | #t a given mean pee om and the displacement of a body 


were towed or were driven by paddle-wheels in the middle | of the same length and the - - 
of her length, would be acting in her favour ; the second | that midship section carried from end to end in a prismatic 


element causing loss of power is the friction due to the | form. As, however, the relations of these two displace- 


screw blades. This can be reduced by carefully sharpening 
and polishing these blades, and by as much as possible, with 
regard to the efficiency of the propeller or propellers, 
reducing the diameter, and thereby diminishing the velocity 
through the water of the outer ends of the blades, or, as 
in the case of the Iris, by actually diminishing the number 
of the blades to two, a practice which is also followed in 
the torpedo boats. The third element in the loss of power 
is what is known as the initial friction of the engines, that 
is the amount of power which would be consumed in turn- 
ing the engines and shafting, supposing no propeller were 
at the end of the shafting. The fourth element is that of 
the additional friction due to the working load on the 
engines when the vessel is being propelled ; and the fifth is 
that due to the work done by the air, feed, and circulating 
pumps. Knowing the difference between the indicated 
and effective horse power, and knowing also the various 
causes which produce this difference or loss, it must be 
acknowledged that any means by which this can be checked, 


| the loss between the effective and indicated horse power as 


consumption, and thereby increasing her speed ; or at the 


I | and thereby diminishing the consumption. 








| already referred to, and is exactly of theirlength. This 


| 
| 
| 





| water as 100, dividing the distance between this and the 





C=Weightof machinery. d=Light displacement. 


must be of great value. It is evident that the first step in 
checking the amount of this loss and getting at the items 


tive horse power required to drive each steamer under her 
trial conditions, and it may be safely said that only by 
means of tank experiments can this be accurately discovered. 
On this account my firm resolved to establish an experi- 
mental tank for the purpose not only of enabling us to 
predict the speed of steamers of new types, but also for 
the purpose of carefully analysing the trial results obtained 
from steamers actually built. I believe that it is possible, 
by careful experiment, study, and collation of the results 
of various experiments, to obtain such a definite grasp of 


will materially help to reduce the percentage of this loss. 
Should this be attained, it is equivalent, ina given steamer, 
either to increasing the power developed in her for a given 


same speed it would be equivalent to diminishing the power, 


Before proceeding to examine the tabulated results now 


they are expressed. The first column of the percentage 
ratios in the Tables is devoted to what is called the ratio of 
the displacement to the containing prism, expressed usually 
in decimal fractions, and generally known as the prismatic 
coefficient of displacement. As, however, you will more 
easily follow such coefficients expressed in percentages, I 
have reduced not only this one, but the other to that 
form. Now, the prismatic coefficient of displacement 
is the ratio between the actual displacement of a steamer 


the sam 2 midship section, but having 


ments can be more easily explained by demonstration than 
by mere words, I have arranged fora suitable experiment. 
There is before you a trough of prismatic form,* whose 
section corresponds with the midship section of the models 


trough is filled with water up to the water-line of the 
model to be placed in it. Pouring out this water into a 
vessel with transparent sides, and of uniform section 
throughout its height, we shall mark off the surface of the 


taps for running off the water into as nearly as possible 100 
parts. Pouring the water into the prismatic trough—if 
we now place the model in the trough and force it down to 
the water-line, the overflow will represent the displacement 
of the model. When this overflow is poured into the vessel 
already referred to, the height at which it stands will 
represent the number of 100th parts which it is of the total 
water in the prismatic trough. that is the percentage of the 


which is called A, the length of the parallel portion of 
middle body, which is cal'ed C, the angle or rather the half- 
angle of the sharpened portion, which is given in the Tables, 
and what would be the wetted surface of such form, which 
is given under the head ‘‘ Surface.’’ As this approximates 
pretty closely to the actual wetted surface, it gives a fair 
idea of the amount of resistance in each steamer due to 
surface friction. Table V gives the particulars, and 
Fig. 6 shows the forms, set off as above, for some of 
the Clyde steamers; I have added a Government vessel, a 
torpedo boat, and a steamer built on the East Coast, for 
contrast. We now come to the comparison of the different 
steamers of which we have particulars, and to the induction 
from them of such hints as may be of service tous. But, 
before taking up this, I desire to acknowledge my indebted- 
ness to Mr. James Laing, of Sunderland, Mr. Edward 
Withy, of West Hartlepool, Mr. Wigham Richardson, of 
the Tyne, and Messrs. A. and J. Inglis and Messrs. J. and 
G. Thomson, of this district, who have all with great readi- 














ness and kindness afforded me the information from which, 
in combination with some supplied by my own firm, these 
Tables have been prepared. It is matter for much con- 
gratulation when gentlemen so widely separated, and 
working in such varied developments of the shipbuilding 
industry, have generosity and the heart to afford sucn 
valuable information as I am enabled this evening to place 
before you. Nothing, I think, can speak better for the 
future of shipbuilding than the display of such a spirit. 
Besides my indebtotioms to these gentlemen, I have to 
acknowledge, further, my indebtedness to Mr. Yarrow, of 
Poplar, the celebrated torpedo boatbuilder, who has sup- 
plied me with the information regarding the fast torpedo 
boat mentioned in the Tables. This vessel is, I believe, 
the fastest steamer at present afloat in the world, and the 
information supplied by Mr. Yarrow is all the more to be 
valued, not only on account of its accuracy, but also of the 
great readiness with which he has afforded it from a busi- 
ness which is essentially a speciality, and in which the 
competition is more one of ingenuity and daring than of 
ordinary financial considerations. . 

You will notice that the weights comprising the light 
displacement or total weight of the steamer ready to 
receive her load or cargo, and coal, &c., are divided into 
three quantities.* First, the net weight of iron or steel 
in the hull. Although this weight is not completely 
structural, still it is so much so that we may call it the 
structural weight. Second, the weight of machinery, that 
is of engines, boilers, shafting, and propeller, as p on 
board with steam up; and thirdly, the weight of wood- 
work, outfit, and other items clear of stores, comprising 
the remainder of the weight of the ship. On the Tables 
before you, to prevent their becoming too unwieldy, these 
weights have not been given, but the; ratios to the dis- 
placement, which is the information we most require. 

(To be continued). 





CANADIAN PaTEentTsS.—The number of patents issued by 
the Canadian Patent Office during 1881 was 1700, or 350 
more than in 1880. The fees received during 1881 were 
52,856 dols., being 10,715 dols. more than during 1880. 








* See Fig. 3, 4, and 5, page 295, 


* See Tables I., 11., IlI., and IV. 
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Tue bad water with which most locomotive engineers 
in Austria have to contend has led toa large number 
of different constructions for locomotive fireboxes, and 


several well-known types, largely used in various parts | notice that Mr. Lon 
of the globe have originated in Austria. We illustrate | Mr. Hirn’s equation 


! 


| 


above a type of firebox, which presents several novel 


features, it having been the principal aim of the 
designers—Mr. E. Tilp and Mr. Wattitz, of Vienna— 
to defeat the difficulties experienced with bad water. 
The internal box is made entirely of copper, the tube 
plate is of circular form and is connected to the lower 
firebox plate by a short neck, a contracted bridge being 
thus formed between the grate and the upper part of the 
box. Since the neck just named is made of sufficient dimen- 
sions for the circular tube plate to be passed through it,the 
latter can be easily replaced when necessary. The upper 


quently requires but little staying, while between the | —-—— ~ 


lower box, which is square with large rounded corners, 


and the outer casing there is considerably more water | — 


space than is generally given in locomotive fireboxes. 
The door in the lower casing, see Fig. 1, serves as the firing 


door while the upper door is a cleaning door for the | 


tubes, and is exceedingly handy for getting at the tube 
plate generally. We understand from Mr. Tilp that 
these fireboxes are cheaper in first cost, and with bad 
water are found to last better than other constructions 
tried; the combustion is, moreover, very complete, 
and there is considerably iess formation of hard scale. 
Altogether this firebox has ansvered the expectations 
of the designers well. 


| 


COMPOUND ENGINE TRIALS. 

To THe Epiror oF ENGINEERING. 
Srr,—On page 243 of your issue of the 17th inst., I 
gridge in his interesting report uses | tions (3) and (4), 
entirely defined by the state of the mass at the begin- 
(1) | ning and end, that is in our case by M, mo, To, m,, and T,. 
These data determine #, the external work done, the 


d Q=-4 cd T=d(m —— 


adT+McdT 
for the integration of the equation 
d Q=d (m r)—" 7 dT+Mc dT, 


i 
or, © a4 (“ ‘) +Mc@T 
T = 


T 


WATTITZ’S LOCOMOTIVE FIREBOX. 











view and finally came to the conclusion that it is impossible 
to introduce a constant quantity of water (“), having the 
same influence as the cylinder walls. 

This quantity, instead of being constant, varies during 
the expansion. If the results in Table IX., p. 242, calcu- 
lated with Mr. Hirn’s equation, do not differ much from 
those of the actual experiments, this only proves that the 
quantity # does not vary much. The reason for my state- 
ment is as follows: The assumed quantity “ having always 
the same temperature as the mixtare of steam and water 
in the cylinder, it may be considered as forming a portion 
of one mass M+/4, which expands adiabatically. 

For an adiabatic expansion d Q=0 at every moment, so 
that the general equation (2) gives 


0=7 7 )t M+pn) co @ T 
) (y ( ) T 


or, integrating between the limits Ty in T). 
0= —™ Ty +(M+%) c log. 


mr T, . (3) 
T, 
being indeed the same equation as used by Mr. Longridge 
on page 243. 

The general equation (2), which represents the real 
phenomena going on in the cylinder, gives 


T, 
f ¢Q_Me log. Te 4 hrm Po 
. 7 * 
Ty 


(4) 
o Ty Te. 


when integrated between the same limits T,, and T). 
Now there is a fandamental difference between the equa- 
In an adiabatic expansion, the process is 


temperature at any moment, &c. On the contrary in the 
actual expansion in the cylinder represented by equation 
(4), the process is by no means dependent only on the data 
for the beginning and end ; for instance, if more heat from 


(2) the cylinder walls is supplied during the expansion, the 


external work done will be larger, the temperature during 


When reading Mr. Hirn’s work I was at first strack by the expansion will be higher, &c., M, mo, To, m, and T 
the ingenious way in which he succeeded in getting rid of remaining the same. in other terms equation (3) only 
the unknown quantity dQ, the heat at every moment applies to a particular case ; equation (4) on the contrary 
supplied to the steam by the cylinder walls and pistons. | isa general equation, in which d Q may have any value at 
part of the inner firebox itself is cylindrical and conse- | But afterwards I began to distrust the correctness of his any moment; each different case would give a different 





Heat Q, added during expansion, calculated from 
(5), thermal units pes ass eos oe 
2 | U,—U,, as given on pages 220 and 242 wii 
3 | Work of the expansion Q+U,—U,, calculated from 
above-mentioned data, thermal units... os. 
Work of the expansion, measured directly from 
diagrams (line 14, Table [X.), thermal units 
Error per cent. of the work mentioned in line 4 
} | Work of the expansion Q+0,—U,, according to| 
| Mr. Hirn’s method (line 13, Table [X.), thermal 
units eee oss _ eee 7 see vee 
Error of Mr. Hirn’s method, per cent. of the work 
menticned in line 4 . ose ase es ses 


71.17 


77.58 
4 
7754 


+0,05 


73.99 


! 
|October 25 October 26 October 27 October 28 October 31) Nov. 1. 


| —17.94 


\ 
Nov. 2 


112.35 


—33.71 


9571 


eo | 
—13.15 


£88 10 

7.88 
77.96 78.64 80.22 
76.94 
+ 4.26 


78.42 
+ 0.28 


77.43 
+ 0.68 
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total quantity Q, for which one value “ (qo -q:), found by 
equation (3), cannot be the right expression. 

The hypothesis of Mr. Hirn is correct if we consider the 
process in its infinitesimal parts, and approximately correct 
when dividing the diagrams in a number of portions. 
When applying Mr. Hirn’s equation for each of those por- 
tions, we shall find for each a value of /. I have no doubt, 
if Mr. Longridge would apply this method to one of his 
indicator diagrams, he will find for each portion different 
values of “, although, judging from Table IX., the dif- 
ferences will probably be small. 

Admitting then that Mr. Hirn’s method is only approxi- 
mately correct, I think a simpler approximation will do as 
well for the purpose. Writing equation (2) as follows: 


dQ=Td. (x)*™ edT, 
we have approximately : 
d Qa} (T+T:) d. (=) $MedT. 
This equation may be integrated, giving : 
Q=1(T.+T( ee he Mc(T,-T,) . (5) 
" 


0 

Applying this equation to the data given in Table IX., 
I find the errors given in the annexed Table, line 5. 
Comparing them with the errors according to Mr. Hirn’s 
method (line 7) it will be seen that the simpler equation (5) 
gives also better approximations. 

The above remarks, relating only to one of the least 
important tables, are not written as an attempt to lessen 
the merits of the report. On the contrary, I have read it 
with considerable interest, and Mr. Longridge deserves the 
thanks of the profession for his publication. On the Con- 
tinent engineers are more convinced of the importance of 
this kind of trials than in this country, and it were desirable 
that more experiments were made, especially for marine 
engines, the efficiency of which as a rule is only determined 
by the coal consumption. Without any doubt this is a 
very important item, especially for shipowners. But it is 
not the only important one; it depends upon the efficiency 
of boilers and engines taken together, whereas a separate 
trial for the engines (such as Mr. Longridge’s) would throw 
some light on the relative advantages of steam jacketting, 
superheating (which by some is considered ry in 


Equation 1 is illustrated by Fig. 1, and the following 
| 
Fig ¥ 
| = 
| 
| 
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Table. The coal is fixed, and the heating surface varied ; 
the ordinates to the curved line gives the value of E. 














Square feet of | Water evaporated Water evaporated 
Heating Surface per Pound per Square Foot of 
per Pound of Coal) of Coal=E. Heating Surface 

per Hour=s. | per hour=W. 

50 6 12 

75 7.2 9.6 
1.00 8.0 8.0 
1.25 } 8.6 6.8 
1.50 9.0 6.0 
2.00 9.6 4.8 
3.00 10.3 3.4 
6.00 11.6 1.8 


' 





It will be noticed that increase of heating surface is very 
advantageous, until at least 1 square foot per pound of coal is 
reached, but beyond 2 square feet the advantage of increas- 
ing the surface is but slight. Each increase of heating 
surface is attended by nearly a proportionate increase in 
weight, bulk, or cost of the boiler. Hence, a ratio is soon 
reached beyond which the advantage costs more than it is 
worth. Greatly as boilers differ in shape, size, and con- 
struction, on this point their differences are for the mo 
part confined to narrow limits. This is illustrated by the 





conjunction with steam jacketting), reheating of,the receiver 
steam and compression. Allthose means lessen in some 
degree condensation of steam, but experiments only can 
determine their value. The influence of large clearance 
spaces and the capacity of the receiver might also be 
investigated. 

Partick, March 22, 1882. G. J. M. 








BOILER PERFORMANCES. 
To THE EpIToR OF ENGINEERING. 

Sir,—The experiments given in ENGINEERING for 
March 3, on the evaporation per pound of coal in the boiler 
for the Kimberley Water Works, are valuable from a 
scientific point of view, as illustrating the relations between 
the fuel burned and the work done, and thanks are due to 
the experimentors for their additions to the insufficient data 
on this subject. 

Referring to the Table (page 207, ENGINEERING) the 
heating surface obtained by dividing column 5 by column 
15, is about 560 (column 4 multiplied by column 14 onght 
to give the same result; but apparently from some 
inaceuracy gives more, unless it included the heater). A 
boiler of this size would be ordinarily rated as 35 or 40 
nominal horse power, and would be expected to evaporate 
the same number of cubic feet of water per hour, which 
indeed this probably would do with economy of fuel, had it 
a sufficient chimney, ry | 100ft. high. The tubes in the 
last section supply that heating surface which, were it set 
as a Cornish boiler, would be found on the sides. They do 
this probably with much more useful effect. The waste 
heater in the chimney, unless continually swept by self- 
acting mechanism is of very doubtful utility. The maxi- 
mum quantity evaporated by the boiler per hour was only 
27 cubic feet, and for the most part from 10 to 18 cubic 
fect, or scarcely half an ordinary duty. _ ’ 

The effect on the economical evaporation of varying the 
relation between heating surface and the coal consumed per 
hour is so important and yet is so often passed over in 
silence (and is indeed but imperfectly determined), that it 
may be useful to illustrate by approximate tables and 
diagrams the most probable theory, for ready reference. 
The following eqrations are derived from some of the 
approximate values given by the late Professor Rankine in 
his book on steam engines. 

Let S=total heating surface. 
C=coal consumed per hour. 
W=water evaporated per hour. 
¢ =coal consumed per square foot of heat- 


ing surface per hour= = 
s =square feet of heating surface per lb. of 


coal per hour= c 
_W 
E=water evaporated per lb. of coal=—- 


w =water “evaporated per square foot of 


heating surface per hour=—— 


Taking 1 lb. of coal per hour as the unit, let the heating 
surface be varied (using some of Rankine’s data, but 
omitting fractions). 


E= 24s (1) 
28+1 

w= (2) 
2s+1 








respective positions of the Lancashire and locomotive 
boilers in the diagram Fig. 1. 

A, represents the Lancashire boiler with ordinary firing. 

As ditto, with hard firing. 

B, the locomotive boiler with copper box and brass 
tubes, ordinary firing. 

B, ditto, hard firing. 


| | | 
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It must be remembered that this diagram deals only with 
some of the facts, and necessarily ignores others (such as 
position, or thickness of the surface, arrangement of flues, 
excess of air, quality of fuel, intensity of combustion, &c.), 
whose effect should be estimated before judging the actual 
evaporation. When a boiler is construc’ the heating 
surface is fixed. The following Table and diagram, Fig. 
2, illustrate the effect of varying the quantity of coal 
consumed. 


Substituting 1 for sin the previous equations : 
c 


24 
E= =< (3) 
=H: ° 





Water evaporated 


Coal per Square 
Water evaporated | per Square Foot 


Foot of Heating 





Pound “ 
Surface per | geese of Heating 
Hour=C. | of Coal=W. Surface. 
25 10.7 2.7 
.50 | 9.6 4.8 
1.00 8.0 | 8.0 
1.50 6.8 | 10.3 
2.00 6 12.0 
2.5 5.32 13.3 





The rising curve in the above diagram illustrates the 
increasing evaporation per square foot of surface due to 
the increasing quantity of fuel. The falling curve shows 
the decreasing quantity of water evaporated per pound of 
coal. 

The rapidly decreasing value of extended heating surface 
may be still more easily seen by constructing a figure 
resembling an indicator diagram whose area equals the 
water evaporated per pound of coal. In the equation 


as « « 6 ie 


2s+1 
let s be the variable, by differentiation : 


«f=... 
2s+1)* 


(5) 








From this the ordinates are calenlated in the following 
Table, and set out in Fig. 3. 


Heating Surface per Final Increment of 


Pound_of Coal per Hour. Evaporation. 

25 10.6 
50 6.0 

‘75 3.85 

1.00 2.67 

1.50 1.50 

2.00 -96 

3.00 49 

4.00 .30 

7 


6.00 a 
Fig. 3 shows clearly the rapidly diminishing value of 
extended heating surface, and why the limits of; from 1 lb. 


} 
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to 2 lb. of coal per square foot of heating surface per hour 
includes the usual practice of almost all kinds of boilers. 

The experiments now published agree nearly with these 
empirical formule. They are laid down on Diagram 4, 
from Columns 12 and 14 (ENGINEERING, page 207, 
March 3rd). The first series are represented by x ; the 
second series by -; the third by +. The dotted line 
— the evaporation, calculated by the preceding 
ormulse. 


+ oe A nl --+ -<4 


| | - 
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— | t . 
Heaung surface per lb.of coal per hour 
wn the Kunberley boller experiments 


It is interesting to note that the large relative amount of 
heating surface (which is much beyond the usual practice) 
is of almost no additional value after 4 square feet per 
pound of coal per hour. Although the heating surface is 
fixed, and the coal varied, it is convenient for the present 
to consider the coal fixed, and the heating surface and loss 
from radiation, &c., varied. The actual experiment with 
ratio 4 reduces the value of E by about 2.4]b., or .3 per 
square foot, which agrees with the increment due to ratio 4. 
This might be illustrated graphically in Fig. 3 by drawing 
a co, parallel to the base where the curve intersects ordi- 
nate 

it might be shown in Fig. 1 by drawing an inclined line 
through the origin of the curve and parallel to its tangent 
at ordinate 4. ‘Yo give the same value at ratio 4 the con- 
stant 24 would have to be raised to 24.7, or in even figures 

= - 4 ; such complication is better avoided. When 
the heating surface (S) of a boiler is known, and the water 
evaporated per hour (W) by a given hourly consumption 
of fuel (C) has been determined by experiment, then the 
probable effect of varying either the coal or water may be 
judged from these diagrams by first calculating W and C, 
or they may be obtained by proportion from the foregoing 
equation. 

Let W; and C, be the quantities given. Let the coal be 
varied to C, required E, and W,. 





E,=—! ey Ses —Cs E*=E, ‘Fer . (6) 
Q 5 8 C2+2 


C. Ez 
In like manner let the water evaporated We be varied from 
the foregoing formula. From equations 1 and 2 it may be 


shown that 
2 E+w=2 Ext+ws=(24). (7) 
E:=E+"15" <a | ae 


. 


C. 


Equation 7 shows that these approximate equations 
assert 2 E+w to be a constant quantity for all the ordi- 
nary values of w here taken are 24. This equation may 
be represented by a triangle whose base equals the 
constant, and the height equals half the constant. The 
base representing the water evaporated square foot of 
heating surface, the height the evaporation per pound of 
coal. This is illustrated by Fig. 5. For practical pur- 
purposes this diagram or equation (8) is perhaps the most 
generally useful, either giving a very simple solution for 
all other values of E. The inclined line being merely an 
approximation to some unknown curve, quantities sought 
should not depart widely from the known experiments 
Equation 6 may be expressed in words by saying that the 
difference in the weight of water evaporated per pound of 
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coal equals about half the difference in the heating surface 
per pound of coal per hour. The following experiments 


~ 


Fig. 5 


Water per lb of coad 


wo 
A’ B \B 
828 1288 eee 
Water per sg of heating surlace per hour 
taken from the trials of the Kimberley boiler illustrates 
how nearly 2 E+ w is a constant quantity. 


5 
a 


1 


Evaporation per 
Pound of Coal. 


Pounds of 
Water per 
Square Foot 
of Heating 

Surface. 


Value of E+ W. 


Hot. 


Hot. 

11.23 
11.49 
11.57 
10.87 
11.18 
11.25 
11.17 


Cold. 
21.47 
21.66 
21.37 
21.63 
21.01 
20.80 


21.90 


Cold. * 
24.55 
24.76 
24.60 
24.73 
24.09 
24.90 
24.94 


9.69 
9.94 
9.97 
9.33 
9 64 
9.70 
9.65 


S632 


Ssue 


Doe DD ee nO 


Example. —Suppose 40 cubic feet of water were evapo- 
rated per hour with this boiler required the value ef E and 
the coal necessary. The nearest experiment is 26.4 cubic 


feet. E,=9.33, and w,=3, therefore w2=3x 4 =4.55. 
26. 





3-—4.55 
Hence E:=9.33-+ —3 > — 8.56 


40 x 62.5 
© 8.56 

If a Lancashire boiler evaporated 8 lb. of water per 

pound of coal, and an average of 4 lb. of water per square 

foot ef heating surface, what probable increase of fuel 

would evaporate one-fourth more water? E,;—8, w,;=4 

7 4-5 
E,=8 + 


~ 
C._ 5 x 8 =1.33 or one-third more coal. 


=292 per hour. 


wi =5. =7.5. 


ce + io 
Tn the last case if one-third more coal were burned how 
much more water would be evaporated : 


Ww, § 
— Sa 
W, 80 

In a locomotive with 1000 square feet heating surface, 
if 800 gallons of water are evaporated per hour by 1000 lb. 
of coal, how much coal would evaporate 1200 gallons ? 


E,=8 w,=8 w.=12 F.=—8+ — 


Cc 12 000 
6 


4 =1.25, or one-fourth more water. 


= 


=2000 Ib. coals per hour. 


It will be evident from Fig. 3 how misleading and 
meaningless is the term “‘ effective heating surface’’ when 
used to signify the surface exposed to the fire, and some 
fractional part (such as }) of the more remote flue surfaces. 
The proportionate value of such surface varies greatly, 
almost directly as the square of the quantity of fuel burn- 
ing. In the locomotive boiler above named, assuming 
formula 5 to be nearly correct, the water evaporated per 
hour per square foot at the ends of the tubes would be 
2b. in the first instance and 6 lb. in the second. 

In like manner other experiments may be compared and 
even the performances of different classes of boilers or the 
capability of the same boiler may be investigated, due 
regard being paid to the means of properly burning the 
requisite fuel. 


Leeds, March 14, 1882. 


Yours truly, 
WILson HARTNELL. 


PATENT LAWS. 
To THe Epiror or ENGINEERING. 

Srr,—The letter of Mr. Strangeways on the above, in 
your issue of February 3 ult., page 110, seems to me to hit 
the right nail on the head, both in principle and detail, 
and is, I think, deserving of the best consideration by 
every one interested in the subject. 

The present roundabout, expensive, and superfluous 
proceedings appear as if designed to maintain a numerous 
and useless staff of officers and agents at the expense of 
the invention for which he gets no corresponding advant- 
age, or is his property right in the patent more secure 
than it would be under a certificate of registration. 

The object of a patent law should be to provide an 
inventor with a public and authoritative registration of 
his invention, which registration should confer a property 
right with all its attendant responsibilities therein, so long 
as the annual fee is paid up to 21 years, or until a court of 
law has decided that the patent is void. 

At present inventors have to settle their differences 
amongst themselves or in a court of law, or before other 
mutually authorised tribunals, and there is nothing ina 
certificate of registration to prevent any one of these 
courses being followed. 

With reference to provisional protection, if the time 








within which the specification and drawings are printed 
and sold to the public was fixed at six or eight months, an 
inventor would have practically as much protection as at 
present, and if in the interval (or at any other time) the 
patentee improved his invention beyond the scope of the 
patent, the cost of a new one being so moderate would not 
prevent him from applying for another certificate of 
registration. I have only one suggestion to make to the 
plan proposed by Mr. Strangeways, viz., instead of only 
one registration office in London, | would have one in each 
large town, in conexion probably with the Post Office or 
Government tax office, where duplicate specifications and 
drawings could be examined, and if found in all respects 
similar they should be stamped on payment of the fee, and 
one set returned to the inventor or his agent. 

It is not necessary that the examiner should be a pro- 
fessional or scientific man, all that is required from him 
being that he should be capable of ascertaining that the 
two sets are in all respects similar. 

I am, Sir, your obedient servant, 


London. Tuos. Hunt. 








CARBON FILAMENTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The very practical and important paper by Mr. 
Swan, which you publish this week, raises one or two 
points in which I have taken much interest, and you will, 
perhaps, allow me to make one or two remarks thereon. 

I showed, in 1873 (Journal Iron and Steel Institute), that 
earbon generally, from whatever source, contained a very 
high percentage of gases, and that hydrogen was present as 
their chief constituent ; coke carbons indeed contain so much 
that I found it difficult even at the highest vacuum I then 
obtained to entirely free them, the gas being continually 
evolved as the temperature of the carbons is increased. 

The question obviously occurs, can carbon ever be 
entirely freed from hydrogen, and may there not be a 
tendency to the formation of a solid hydrocarbon, which 
rather than disassociate itself, will volatilise at the intense 
temperature of the filament and thus lead to its de- 
struction ? 

Again, if such be the case, how can spectroscopists have 
insured their obtaining a pure carbon spectra ? 

The solution to the difficulty respecting the occlusion of 
gases in the filament seems to be the simple one of heating 
the filaments to a temperature much in excess of that re- 
quired for practical working; we might then, of course, 
expect that the gases would cease to be evolved before the 
maximum temperature to which they had been heated was 
reached. 

Yours truly, 
JOHN PARRY. 
29, 1882. 


a“, 


Ebbw Vale Iron Works, March 








AUTOMATIC RAILWAY SIGNALLING. 
To THE EDITOR OF ENGINEERING. 

Srz,—I notice in this week’s number of your journal a 
letter from Mr. Thwaite, on M. Meumsier’s method of 
automatic signalling which is identical with mine which I 
brought out some years back, only my own is more com- 
plete. I understand that parts of my system are adopted 
on some foreign lines. My only object in addressing you 
on this subject is to obtain the common justice of credit, 
and enclosed is my pamphlet which bears me out. I desire 
to re‘er to another matter of interest in your columns, viz. : 
tempering by pressure. Thisis not new, although it has, as 
far us I am aware, never been put toa practical test. Is 
it not probable tnat the usual method of hardening is no 
more than the contraction by cooling of the out»-r layer of 
metal compressing the warmer substance within ? 

Yours truly, 


March 25, 1882. Davip SALOMONS. 





THE LIGHT FOR LIGHTHOUSES. 
To THE EDITOR OF ENGINEERING. 

Str,—I am surprised that no one has suggested the fit- 
ness of incandescent lamps for lighthouse purposes. 

When, a few years back, gas was withdrawn from some 
of our lighthouses, to make room for electric are lights, 
the perfection of lighthouse illumination was considered to 
have been achieved. Alas! we lost fally as much as we gained. 
Thanks to the research chiefly of Messrs. Wigham and 
Douglass, most people are now aware that neither a large, 
dull illuminating surface nor a small, dazzlingly intense 
one is that best suited at all times and seasons to the wants 
of our sailors. That, then, which is evidently required, is 
some source of light of which both the extent of illumi- 
nating surface and the intensity per unit of illuminating 
surface can be readily adjusted to correspond with the state 
of the weather. 

Now what lamp could better fulfil these conditions than 
the electric incandescent lamp? Here you have a lamp 
whose illuminating surface can be increased to any extent 
by simply using a lamp with a larger filament, or by 
increasing the number of lamps in the circuit; as to the 
intensity per superficial illuminating unit, this is under still 
more perfect control, being simply as the square of the 
current. I bave seen atthe British Electric Light Com- 
pany’s Works an incandescent lamp intended to give, and 
giving, a light of 1200 candles (actual), its power being 
such that the lamp appeared simply a small bulb of white 
light. 

Let me mention in conclusion the extreme simplicity and 
non-liability to get out of order of this lamp, as well as the 
ease with which it can be adapted to any required form or 
shape, also its perfect steadiness and freedom from mis- 
leading fluctuations. 

I am, Sir, your obedient servant, 
Post Tenesras, Lux. 
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COMPOUND LOCOMOTIVES. 
To THE EpITorR ov ENGINEERING. 

S1r,—I think I have some right to participate in the 

satisfaction expressed by Herr R. Ziese in his letter 
inserted in the issue of the 24th of March of your valuable 
paper as regards the componnd locomotive receiving its 
due attention. 
_ The saving of 20 per cent. is by no means uncommon : 
it has been, for instance, obtained in Herr von Borrie’s 
experiments on the small compound locomotive engines of 
the Hanoverian State railways. I have, on my part, found 
not unlike savings, and I dare say that my own practice 
has a certain value, as a score of engines, built or altered 
according to my designs, the ag; te power of which can 
be considered, in even numbers, of 3000 indicated horse 
power, the first ones made, working since six years, haye 
at the present moment furnished a total mileage of about 
900,000 miles. 

The chief point is that when prominent railway men, 
such as Mr. F. W. Webb and Herr von Borries, take up 
the matter, perbaps their brother engineers will not any 
longer apprehend that there is any catch in it. 

Iam, Sir, yours truly, 
A. Matter. 

Paris, March 27, 1882. 








STANLEY ENGINEERS IN INDIA. 
To THE EDITOR OF ENGINEERING. 

Str,—I have just seen a letter from Colonel Chesney in 
your paper in which he tries to find lame excuses for the 
existence of Cooper’s Hill College, and after a lot of irrele- 
vant matter about other professions and their requirements, 
states that ‘‘ The defect of the Indian engineering service 
in former years has been, not the want of practical experi- 
ence amongst its members, but defective preparatory 
education. Neither the civil or military engineers had 
been sufficiently well educated in the scientific part of their 
education.”’ 

Regarding the scientific education of the military, 
Stanley, and Cooper’s Hill engineers, he being a Royal 
Engineer himself and having passed through the course, 
ought to be an authority on the scientific education 
acquired by Royal Engineers, but I do not consider him an 
authority on the education of the Stanley engineers. He 
acknowledges the practical part of their education and the 
following will, I think, show that the Stanley engineers 
are not entirely uneducated scientifically. You will I have 
no doubt have access to the lists of candidates who went 
up for the last two or three open competitions for Stanley 
engineers, and also to the first list of passed students from 
Cooper’s Hill. You will find first on the list of passed 
students from Cooper's Hill a name that figures among the 
list of ‘‘ plucked”’ in two or more of the open competitions. 
If, therefore, a candidate, who after repeated attempts 
failed as wanting in “scientific education’’ to pass even 
for a Stanley engineer, can at the first attempt come out 
at the head of the list from Cooper’s Hill, a scientific cal- 
culation is hardly necessary to deduce what a Cooper's 
Hill engineer will be on leaving the college. 

Iam, &c., 
OnE INTERESTED. 


GUNS AND ARMOUR. 
Armoured Ships and Modern Guns.* 
By J.D’A. Samupa. 

TuIs subject, which, from the introduction of ironclad 
ships, bas engaged the most earnest attention of the naval 
architect and marine engineer, has acquired additional 
importance from the fact that Sir William Armstrong has, 
on being elected to his important position of President of 
the Institution of Civil Engineers, made it the subject of 
his inaugural address in January last; and has used the 
weight of his authority to advocate the chief expenditure 
of this country on unarmoured vessels of great speed and 
carrying armour-piercing guns, and to prove that armour- 
clad ships should be treated as obsolete. 

While the statement of facts on which he bases his 
arguments are such as may be freely admitted, his conclu- 
sions, to my mind, are radically and wholly wrong; and 
the effect of such conclusions, by such an authority and so 
ably advocated, appear to involve so dangerous a departure 
from the present policy of the Admiralty and the Legis- 
lature, that I believe I am best conducing to prevent such 
a national calamity as the acceptance of these views would 
entail, by bringing the subject under the notice of this 
Institution, and inviting that discussion and expression of 
opinion that cannot fail to be valuable in strengthening the 
House of Commons and the executive in forming a correct 
view of the important issues involved in the changes 
advocated. 

To do full justice to Sir William Armstrong’s argument, 
his talented and eloquent address should be specially 
referred to, but the principal facts relied on may be shortly 
to be stated these : 

1. To resist the most powerful guns afloat, armour of 
2 ft. thick is required, and it has been necessary to restrict 
the area of armonr surface to ever narrowing limits, and 
that armour, therefore, seems gradually contracting to the 
vanisving point. 

2. That even if the victory of armour over guns be 
established, it would still be a question if it would be worth 
while to incur the expense of continuing it to resist pro- 
jectiles, seeing that vessels must still remain assailable by 
rams and torpedoes, and liable to be lost by casualties 
other than those of war. 

3. That the function of armour may in a very con- 
siderable degree be fulfilled by coal, if judiciously applied 
for that purpose. 

* Read at the twenty-third ses-ion of the Institution of 
Naval Architects, 
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4. That, as to the comparative liability of an ironclad 
and an unarmoured ship to be sunk by projectiles, there is 
much less difference than is generally sup i 
5, That for the cost of one ironclad we could have three 
unarmoured ships of far higher speed and carrying collec- 
tively three armaments, each equal to that of the armoured 
vessel; and he then describes a combat between three 
unarmoured cruisers and one ironclad, considered to be 
fairly matched, because representing the same pecuniary 
value; and assumes the victory would lay with the three 
narmoured ships ; and, without entering into the technical 


questions concerning “‘ fleet fighting’’ concludes that the 
result would be the same if the number engaged on each side 


were proportionately multiplied. 

6. He argues that we require a far more numerous Navy 
than we possess, or can afford to possess, unless we vastly 
redace our expenditure on individual ships ; and to do this 
we must dispense with armour, and that the chief expen- 
diture of the country should be upon fast unarmoured ships, 
with armour-piercing guns. 

7. He condemns the use of cruisers improvised out of 
ready-made merchant steamers, and forcibly points out the 
importance of the police service of cruisers, by reminding 
us of the enormous property we have at all times at sea in 
our ships, and that, in addition to their loss, we have also 
to guard against the interception of food supplies, and that 
the more our population increases and our agriculture 
declines, the more terribly effective for reducing us to sub- 
mission would be the stoppage of those supplies. 

I agree entirely in this last suggestion. I have never 
advocated a reliance on improvised ready-made steamers, 
and though under great pressure, they would be better 
than nothing. I hold that special and suitable cruisers, 
and to the extent expected to be required, are what we 
ought to rely on for such services as they are suitable. 
Neither can the importance of their mission be too strongly 
insisted on, knowing, as we do, that we never have more 
than four months’ food in the country, and the terrible 
straits we must be reduced to if, from any cause, a stop- 
page of our imported supplies was to take place. 

Before dealing with the important issues I would, in 

assing, observe that many of the arguments in Sir Wil- 
ion Armstrong’s paper used to establish the greater value 
of unarmonured ships over ironclads, really apply equally to 
both classes, and consequently lose all force when used in 
support of one only. 

Again, after admitting the advantages of steel-faced 
armour, it is argued that a vessel covered with it, if pierced 
by a shot, will receive as much or more damage than an 
unarmoured ship similarly pierced, whereas, from their 
extreme tenacity, fragments from steel-faced plates, as a 
rule, never break off, and the damage to the inside of the 
ironclad would be almost restricted to the passage into it 
of the penetrating shot. 

This might not be the case when the penetrating power 
of the shot was very greatly in excess of the strength of 
ship and armour plate to resist it; the injury then would 
probably extend over a larger area than in a weaker ship, 
as one can imagine that the strong frames and girders 
behind the armour might be displaced ; but even then I 
doubt if the damage inside the vessel would be equal to 
that resulting to an unarmoured ship from a shell bursting 
on a thin plate. 

No credit is taken for the great advantage the ironclad 
would have from her greater size, giving a steadier plat- 
form in moderate or rough weather, and insuring much 
greater accuracy of aim. 

Nor for protection for engines, boilers, and steering 
apparatus, which can be obtained by armour, while it is 
not practicable at the present time to place the machinery 
in fast and full-powered vessels sufficiently below water to 
protect them from an enemy’s shot, nor would it be 
possible in sueh cases to give complete protection by coal. 

While the fact is lost sight of that an armoured vessel 
can only be attacked by very heavy guns and would be 
assailed by very few shot, while an unarmoured vessel, 
being vulnerable by light guns which are carried in greater 
numbers, wonld be assailed by many shot, and with the 
probability of a greater number of hits; and even light 
armoured vessels would, to a great extent, possess these 
advantages, as it is seldom ina naval engagement that a 
shot can be made to strike at right angles, and the power 
of resistance of the armour plate increases rapidly as this 
is departed from. 

There also appears to exist throughout his argument a 
conviction that unarmoured ships must possess superior 
speed and the advantages which would result from it ; but 
1 know of no reason for this conclusion, and see no engi- 
neering necessity for preventing ironclads being constructed 
to attain whatever speed their unarmoured opponents 
possessed, and a reference to practical experience will, I 
believe, also show that hitherto this has been accomplished. 

Then, as to basing a comparison of merit of the two 
systems on the number of ships that the same money would 
purchase, and suggesting a combat between the money 
value of the two classes so obtained, nothing can be more 
misleading. If the services of ironclads are wanted 
because cruisers cannot properly substitute them, no one is 
going to restrict the number of them to meet what Sir 
William Armstrong calls a ‘‘ good investment,” or “ to 
represent the relative cost of unarmoured ships.’’ The 
number of vessels in the tleet would be regulated by the 
service they have to do and the ships they are likely to 
meet, not by the relative cost of their antagonists. 

_To make the cost of your adversary’s fleet limit the effi- 
ciency of your own would be worse than accepting for 
your guidance the narrowest views of the very worst 
school of commercial economists, who, by reducing the 
price of their manufactures to induce purchasers, have in 
many cases ruined the trade of the country. 

And, again, after describing an imaginary contest of 
three crnisers and one ironclad, it is most remarkable that 
the result of ‘‘ fleet fighting” should only be referred to, to 








be dismissed without examination, while, if past experience 
is to guide us, it is clear that it is the gist of the whole 
matter, and will have to determine the very existence of the 
nation in real and serious war. 

Bat it is not from regarding the controversy from an 
such points as these that a reversal of the entire shipbuild- 
ing policy of the country can be successfully attacked. 

The great aim sought to be accomplished by the intro- 
duction of armour-clad vessels was to enable a fleet to 
stand up the greatest time possible against the fire of her 
enemy’s guns, and unless, or until, a case has been estab- 
lished showing that such a change has been effected in the 
relative power of the attack and defence as to overthrow 
the conditions that have previously existed, no case has 
been made out to warrant a fundamental change. 

Now, I venture to think that nothing has occurred to 
warrant such a conclusion. 

In both cases immense strides have been made. The 
introduction of long breechloading guns has greatly 
increased the power of penetration and added to the power 
of attack ; but steel-faced armour and steel hulls (instead 
of iron armour and iron hulls) have added equally to the 
efficiency of defence. 

Steel-faced armour of similar thickness with iron will 
afford one-third to one-fourth more resistance, while the 
superior tenacity and ductility of the material will give it a 
further important advantage in resisting disruption, and 
thus, in most cases, restrict the damage that would result 
both to the ship struck and the crew inside it; while the 
same characteristic exists as to the ductility and superior 
qualities of the steel hull, and the additional strength it 
possesses enabies the naval architect to reduce the weight 
of his ship and to improve his lines without diminishing 
the strength of the fabric. 

I really believe instead of a case being established for 
the suppression of the system at present relied on from the 
conditions on which it was based being overthrown, that 
the result of the immense improvement in guns has been 
fally balanced by the corresponding improvements in the 
hull and armour to which they are opposed. 

Now, the facts stated, the arguments adduced, and the 
conclusion drawn, all point to the conviction in Sir William 
Armstrong’s mind that the functions to be performed by 
swift-armed cruisers and the armour-clad fleet are the same, 
whereas the service required from them is distinctly and 
altogether different ; and in practice I venture to think it 
will be found absolutely impossible with cruisers, however 
numerous, to perform the service for which the ironclad 
fleet is specially required. 

Cruisers will be specially adapted and properly employed 
in protecting and conveying our commerce ; keeping open 
the seas to enable our merchantmen to trade without 
interruption between the principal ports whence we draw 
supplies and our shores; lending naval assistance to our 
colonies when needed; and performing many similar 
secondary services; and it may be freely admitted a very 
large number of them are required for such services 
beyond those we have or are even contemplating building ; 
but they will be wholly unfitted to fight in line of battle, 
and stand up against an armour-clad fleet, where endurance 
alone will determine the resalt of the encounter, and where 
the endurance of the ironclad fleet may be reckoned by 
hours against minutes on the part of the unarmoured 
crnisers—even if they elected to oppose the fighting fleet at 
all—for really, beyond possessing great value for guerilla 
warfare, no decisive victory could be obtained or even 
hoped for against an ironclad fleet by vessels whose safety, 
wken hardly pressed, would only be secured by their 
running away. 

The functions of the ironclad fleet would be—to attack 
in line of battle the evemy’s fleet, wherever found; to 
drive it from our shores and home seas; to follow it, and 
confine it to its own harbours; maintain an unchallenged 
command of the sea routes leading to our coasts; to pro- 
tect our great naval arsenals against the enemy’s fleet ; 
and to oppose all attempts, under cover of the enemy’s 
fleet ; of the landing of troops for invasion at any point of 
the coast; so that the cruisers might be left safely to 
convoy or protect our merchant fleets, and enable them to 
perform the indispensable duty of bringing us uninterrupted 
supplies. 

‘To perform these services efficiently, and in opposition, 
not to one nation only but to any combination that may be 
considered possible, will no doubt require such an augmen- 
tation of our fleets, armoured and unarmonured, as will 
cause some very special arrangements in the budgets of the 
Chancellor of the Exchequer for five or six years to come. 
But this is by no means a reason why the most important 
duty that the Executive and Parliament has to face should 
be avoided. 

In olden times, the duty of maintaining our Navy equal 
to any combination that it might be called on to face and 
overcome was accepted and provided against. 

Of late years we have been particularly remiss in adding 
to our fighting ships, mainly from the mistaken idea that 
as the rate of improvement was so rapid, the money spent 
on building vessels that might become obsolete would be 
wasted ; while foreign nations have all been specially active 
in increasing their fleets ; and should any catastrophe 
occur before we have reinstated the commanding naval 
position we have for centuries maintained, the responsi- 
bility we shall have incurred by following this course will 
be most serious—the loss to the empire irremediable. 

The money difficulty, that appears so prominently in Sir 
William Armstrong’s arguments, really sinks into insigni- 
ficance when the magnitude of the issues involved are 
realised. The simplest way of regarding this portion of 
the subject is to treat the cost necessary to produce and 
maintain oar Navy in the highest state of perfection and of 
most undoubted strength, as an insurance against the loss 
which invasion or defeat would impose. Sir William Arm- 
strong’s warning on this head is most significant; he 
points out there is no country so likely to excite the greed 





of an assailant as our own, or so vulnerable in relation to 
commerce; that war indemnities have degenerated into 
mere exactions proportioned to the wealth of the van- 
quished ; and England, being the richest of nations, offers 
the highest premium for successful attack. 

These observations, taken in conjunction with the prac- 
tical result uf the Franco-German war, where the inhabi- 
tants of the French chief city were for months suffering 
all the pangs of starvation, and after capitulation had to 
pay 200 millions sterling by way of indemity (a sum 
believed to be beyond the power of the country to procure), 
but which no doubt would not equal one-fourth what would 
be required of England—the richest nation in the world in 
similar circumstances. 

If, therefore, for some years to come, the yearly addi- 
tions to the Navy represented two or three millions of 
money more than at present, it would not equal 4 per cent. 
insurance on the penalty we might expect to have to pay 
if, through our deficiency of naval power, we were to suffer 
defeat at the hands of any combination of powers. 

Such a national misfortune must be avoided at all cost, 
and I hope the effect of this discussion will assist materially 
to convince our naval anthorities, and through them the 
House of Commons, that, instead of discussing the suppres- 
sion of ironclads, a maintenance of their present policy 
and a great increase of both classes of vessels—ironclads 
and unarmoured cruisers — will be considered indispensable 
for securing the position that the country has possessed, 
and the prosperity that has resulted frem it, from time 
immemorial. 








NOTES FROM THE SOUTH-WEST. 
Sewage at Wells.—The Wells Town Council on Wednes- 
day approved the plans of Mr. Ellis for new sewage works, 
the estimated cost of which is 48041. 16s.4d. An applica- 
tion is to be made to the Local Government Board for power 
to borrow 5000/. to carry out the works. 


Blaenavon.—A large blast furnace which was blown in 
lately is doing good work. On the first day when tapped it 
yielded ten tons of good pig iron, and the estimate is that 
the weekly yield will amount to not less than 120 tons. The 
arrangements for the furnace are for cold blast iron, for 
which, even prior to the era of steel, Blaenavon had wona 
deserved reputation. 


Rhymney.—Mr. D. Abraham, the late energetic manager 
of the Rhymney collieries, having been appointed to the 
position of manager of the whole of the steam coal workings 
owned by the Dowlais Company, a vacancy occurred at 
Rhymney. Mr. R. Abrahams, a brother of Mr. D. Abra- 
hams (who tas occupied the position of surveyor and 
assistant with his brother for several years) has been 
appointed his successor. 


Penarth.—The Monarch, a large steamboat of between 
3000 and 4000 tons burthen, has been loading bunker coal 
and lower hold cargo coal at Penarth Dock. The other 
part of the vessel has been fitted up for the accommodation 
of emigrants who are going out in the vessel to Honolulu 
(Sandwich Islands). 


A New Cornish Railway.—A new railway which is to 
connect Helsten and the Lizard district with the Great 
Western system was inagurated on Wednesday. It runs 
from the Gwinnear-road, in West Cornwall, to Helston. 


Coal Tips on the Taff.—Two new coal tips, erected on 
the east side, and near the month of the the River Taff, 
were brouglt into operation on Saturday. The tips were 
constructed by Messrs. Brown Brothers, of Edinburgh. 
They are on the hydraulic principle with all the latest 
improvemennts. 


Cardiff—There has been no decided improvement in 
the steam coal trade, and prices have not been very firm. 
The arrivals of iron ore have been considerable, 13,931 
tons coming to hand from Bilbao. 


Newport.—Although the steam coal trade has continued 
to be affected by a similar dulness to that existing in other 
quarters, the shipments for the past week were large. The 
market has scarcely maintained firmness, but for forward 
delivery, sellers will not quote anything but full figures. 
The iron and steel branches remain well employed, but the 
quieter tone apparent in other quarters necessarily has some 
influence in the district. The shipments were : to Philadel- 
phia, 1380 tons ; Colombo, 1800 tons; Oraba, 35 tons ; and 
Carrel, 340 tons. Good arrivals from Bilbao, and fair 
imports from other quarters, have added considerably to 
the stock of iron ore. 





CANADIAN SHIPBUILDING.—There has been littla done 
in the way of shipbuilding in Canadian ports for the past 
seven or eight years. The sailing vessels now on the lakes 
will have to do duty till they go topieces. The competition 
of the railways demands hereafter larger vessels which will 
at the same time insure greater despatch in carrying car- 

oes. The American lake marine is developing in that 

irection. Inthe American fleet are 975 propellers and 
1303 sailing vessels. In the Canadian fleet are 144 propel- 
lers and 243 sailing vessels. The proportion of propellers 
to sailing vessels in the American fleet is thus much greater 
than in the Canadian fleet. Moreover, there are 302 lake 
barges in the American fleet ; while there are only about a 
dozen in the Canadian. It would seem to be buta question 
of time when the lake marine will be entirely composed of 
propellers and lake barges. The steam vessels will do the 
work so cheaply as to encounter with a profit the closest 
railway competition. With very few exceptions the new 
vessels built in the United States yards this season are pro- 
pellers, and of the largest size—this is, drawing 14 ft. of 
water and carrying from 1800 to 2000 tons. The Canadian 
shipyards at present contain only two large steam vessels, 
and no sailing vessels of any importance, 
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NOTICES OF MEETINGS. 

THe INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 4th, 
at 8 p.m, Paper to be readand discussed; “The Theory of the 
Gas Engine,” by Dugald Clerk. 

THe Society OF ENGINEERS.—Monday, April 3rd, the adjourned 
discussion will be resumed on the paper entitled “ Notes on 
Electric Light Engineering,” by Mr. C. H. W, Biggs and Mr. 
W. Worby-Beaumont, adjourned from the last meeting on the 20th 
inst. Time permitting, a paper will be read on“ The Utilisation of 
Tidal Energy,” by Mr. Arthur Oates. 


ENGINEERING. 
FRIDAY, MARCH aoe 











WIND STRESSES. 

Since the fall of the Tay Bridge the attention of 
engineers and meteorologists has been directed very 
particularly to the question of wind pressure and 
the stability of structures. It will be interesting to 
consider, therefore, whether we are much more 
enlightened after the flood of talk which has recently 
inundated this portion of the world of science than 
our forefathers were before us. 

Five papers in all have been read before our own 
Institution and the American Society of Civil 
Engineers, and each paper has given rise to a dis- 
cussion. Dealing first with the American papers 
the results may be shortly summarised as follow : 
Mr. Welch did little more than suggest that 


engineers should carry out experiments on wind 
pressure, but apparently he had done nothing him- 
self. Mr, Shaler Smith described his own practice 
with reference to provision against wind stresses, and 
submitted approximate estimates of the pressure of 
some of the more violent storms in the United 
States, pointing out the fact that the width of a 
destructive whirlwind is very narrow. No experi- 
ments would appear to have been carried out by 
Mr. Shaler Smith. Mr. Collingwood reviewed some 
of the early experiments by Hutton and others, but 
cited no original ones. On this side of the Atlantic 
Mr. C. Bender exhaustively abstracted the experi- 
ments recorded in early encyclopedias and other 
publications, and brought down the results as far 
as posgible to the present day, applying the data so 
obtained to actual bridges. He had e no 
observations of wind stresses on bridges himself. 
And finally Mr. Jules Gaudard again referred to 
the old experiments cited by every writer on the 
subject, but he also contributed no experience of 
bis own to the common stock of knowledge. 

It is a significant fact that the one point of 
identity in all these papers is, that the author in 
each instance thought it unnecessary to qualify 
himself for writing a really useful paper on the 
subject by undertaking a few experiments to clear 
up disputed points, It is far easier to talk than to 
act, and whilst any one with the necessary leisure 
may write a speculative paper on wind stresses, it 
reauires an energy and a certain amount of self- 
sacrifice to undertake the more or less costly and 
laborious work of independent experimental inves- 
tigation. Nothing useful will however be achieved 
until some private individual or public body em- 
barks in the undertaking, and the five papers referred 
to will not have been written in vain if they demon- 
strate, as they should toany intelligent person, that 
nothing further is to be gained by raking amongst 
the rubbish heaps of the past century for data 
respecting wind stresses. 

A paper on wind stresses cannot be considered as 
satisfactory if it fails to recognise existing facts. 
Hundreds of thousands of bridges and buildings are 
standing in districts where wind pressure of suffi- 
cient intensity to destroy them, so far as anemometer 
observations are concerned, has frequently prevailed. 
Again, the whole face of the civilised globe is now 
dotted over with railway carriages similarly liable 
to be blown over by observed pressures, and yet the 
proportion of vehicles upset by wind is a perfectly 
inappreciable percentage of the total number upset 
or derailed during a calm from centrifugal action on 
curves, slight irregularities in the level of the road, 
or other causes. In fact, in this country not a single 
passenger carriage has ever been upset on a lofty 
viaduct or elsewhere during the most violent storms, 
and but very few cases have occurred abroad. In 
France five upsets have taken place which are 
quoted again and again as direct evidence of a 
lateral wind pressure of a certain calculated inten- 
sity. But frequent quotations cannot give the data 
a value which they do not possees, nor conceal 
the fact that the estimated lateral pressure may be 
entirely at fault, because, firstly, it is not known, 
and can never be known, whether the carriages were 
overthrown by lateral pressure or by the combined 
action of a side pressure and a lifting effort of the 
wind, similar to that which occurs when the roof of 
a house is lifted and carried high in the air to some 
distance, and the side walls are at the same time 
thrown down. Secondly, because the coefficient of 
resistance of a railway carriage as compared with a 
thin flat plate has not been ascertained experiment- 
ally. We do not contend, of course, that a wind 

ressure of the calculated lateral force did not occur, 

ut we maintain that its occurrence is not in any 

sense of the word demonstrated by the fact of the 
carriages being upset. Similarly, the cases of over- 
turned chimney shafts prove nothing unless the 
condition and behaviour of the shafts as regards 
synchronous oscillations -have been noted by a 
skilled observer. Mr. Edwin Clark remarked that 
the well-timed impulses of half a dozen navvies 
would have deflected the Britannia tube to a greater 
extent than did a heavy gale, and it is very con- 
ceivable that a slight and flexible chimney shaft 
might be upset by a comparatively light wind 
pressure if the blow struck it at the limit of its 
oscillation. 

There is, in short, no royal road to learning in 
the matter of wind stresses upon bridges. Engineers 
must make direct experiments —s the subject, 
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as they have been compelled to do in the instance 
of others, and it would be as idle to suppose that 








the effective pressure of the wind on railway bridges 
could be deduced from the occasional fall of a 
chimney shaft, as it would be to assume that the 
strength of wrought iron could be ascertained from 
the snapping of a crane chain or a sbip’s cable. 
More houses and bridges tumble down during a 
calm than during a storm, and so many disturbing 
elements have to be eliminated before the direct 
effect of the wind can be ascertained, that it is only 
in exceptional cases that the results of a heavy gale 
or tornado are applicable to an engineer's purpose. 

Some writers, such as Mr. Bender, would appa- 
rently cut the knot by adopting, in every case, an 
excessive estimate of the pressure, ignoring the con- 
sequences of such a course, which are, that if the 
proposed future bridges are right, most existing 
bridges should be classed as ‘‘ dangerous structures.” 
To follow this course would be much the same as if 
by a stroke of the pen, the thickness of walls now 
prescribed in the Building Act were to be doubled 
or trebled. The fact is that the practical experience 
of the world since the advent of railways, is that 
railway bridges are not blown down, and railway 
vehicles are not overturned, no matter what anemo- 
metors may register. The occurrence of a phenomenal 
preseure is no doubt so rare that in practice no evil 
is found to result if it be excluded from the calcula- 
tion of working stress and be left to be covered by 
the ordinary factor of safety. It is quite possible 
that in existing bridges during extremely violent 
storms, stresses approaching or even passing the 
elastic limit, may occur a dozen times ina cen- 
tury, but how many times we would ask do equally 
severe stresses occur upon the imperfectly packed 
rails of an ordinary railroad? It is stated that at 
Bridston observatory a pressure of 90 lb. was regis- 
tered on one occasion. Now even supposing that 
to be the case and that certain exposed railway 
bridges were remotely liable to be subjected to 
such a pressure, it would be no difficult or expen- 
sive matter to construct them so that they should 
not be destroyed by the blast. ‘The stresses might 
be allowed, as we have found by frequent ex- 
periments with full-sized riyetted girders, to 
reach two-thirds of the ultimate resistance before 
permanent deformation would be appreciable. The 
flanges of the girder would rarely require any 
strengthening on account of wind stresses, and the 
horizontal bracing might be calculated for a wind 
pressure of 301b., and a stress of five tons per square 
inch, A bridge so proportioned would occupy an 
intermediate position between the weaker of 
existing bridges and future bridges designed in 
accordance with the extravagant regulation of the 
Board of Trade, bywhich, under the combined action 
of dead load, live load, and a 561b. wind, the stress 
must not exceed the ordinary limit of five tons per 
square inch. This stress the Board of Trade 
evidently considers equally applicable to iron girders 
bent a thousand times in an hour, and to wind 
braces strained, even upon their own assumption, 
perhaps as many times in a century. 

We offer no opinion ourselves as to what wind 
pressure and workingstresses should be provided 
for in railway structures, Before we venture upon 
such a course we shall require to know the results 
of experiments on plane surfaces, rounded surfaces, 
lattice work, and on entire bridges, or at least on 
large sized models of the same, so that we may form 
some idea of the relationship between anemometer 
pressures and the effective pressure of the corre- 
sponding wind upon an actual bridge. If engineers 
all contribute a little, the required data will soon be 
forthcoming. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

TuE Institution of Naval Architects is now hold- 
ing its annual meeting at the hall of the Society of 
Arts. On Wednesday Lord Ravensworth, the Pre- 
sident, delivered his opening address, after which four 

apers were read. The first was upon ‘“‘ Armoured 
Ships and Modern Guns,” by Mr. Samuda, and this 
was followed by one upon ‘“* Modern Merchant 
Steamers,” by Mr. J. Dunn, of the Admiralty. 
Mr. Dunn’s paper, although relating to merchant 
steamers, was really a naval paper, as it dealt with 
the fittings of these vessels for use as auxiliaries in 
time of war. The other two papers were upon the 
‘¢ Further development of the principle of the com- 
pound engine by expanding from one cylinder intoa 
second and third successively instead of simply con- 
tinuing the expansion into a second cylinder.” Then 
papers were read “On the triple expansion engines of 
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s.s. Aberdeen,” by Mr. A. C. Kirk, and “On the 
economy of compound engines,’’ by Mr. W. 
Parker, the Chief Engineer to Lloyd's Registry. 

The two naval papers were of considerable im- 
phen, and gave rise to interesting discussions. 
Mr, Samuda’s paper was chiefly devoted to answer- 
ing Sir W. Armstrong's presidential address at the 
Institution of Civil Engineers, in which the latter 
advocated the disuse of armour in men-of-war, and 
the making them “freely penetrable.” It was pointed 
out in Mr, Samuda’s paper and the discussion which 
followed, that this meant subjecting the ships and 
their fighting appliances to speedy disablement, and 
their crews to demoralisation and wholesale slaughter. 
Admirals Hornby and De Horsey, and Captain 
Noel, who spoke on behalf of the Navy, attached 
great importance to the protective value of armour 
plating, and strongly condemned the idea of giving 
up its use. 

On the 20th January last we referred to Sir W. 
Armstrong’s address, and pointed out, Ist, that the 
use of armour plating has revolutionised the prin- 
ciples upon which ships are armed, and limited their 
armaments to two or four guns of enormous weight 
and power. instead of making it consist of a large 
number of light guns, each of which could throw 
shells with heavy bursting charges into a ship; 2ad, 
that it is not a sufficient argument against the value of 
armour plating, to say that it does not make a ship 
absolutely invulnerable in all circumstances; and 
3rd, that a ship requires to be something more than 
unsinkable—she requires to be keptin fighting condi- 
tion, and to have hercrew, guns, steaming and steer- 
ing power protected against speedy disablement by 
an enemy's fire. The speed, which is so necessary to 
the safety of these ships, requires special protection, 
for if the bow of an unarmoured ship is pierced by 
projectiles it is impossible to drive her at a high speed 
on account of the water which would be thus driven 
into the ship. 

Mr. Samuda’s paper, and the discussion upon it, 
neglected to deal with the first point we have 
referred to, which is of great importance, viz., the 
certainty that a general return to unarmoured—or, 
as Sir W. Armstrong puts it, “‘ freely penetrable”— 
ships would lead to the arming of vessels with 
numerous guns that would fire shells with very 
heavy bursting charges. These guns would be such 
as would be able to place the maximum of explosive 
materials into the interiors of ‘* freely penetrable” 
ships in the minimum of time, and would rapidly kill 
and demoralise the crews and disable the fighting 
appliances. The matter only requires to be stated 
in this way to show its absurdity, and to show, as 
the naval officers pointed out on Wednesday, that a 
comparatively small thickness of armour can be 
made to have a high protective value at sea—par- 
ticularly if a vessel is well handled, and the armour 
plating is not placed squarely across the direction of 
the fire that is brought to bear upon it. 

Although this point was not referred to, the others 
were, which relate to invulnerability, unsinkability, 
and the loss of speed by penetration. Admirals 
Hornby and De Horsey emphatically stated that 
protection against disablement is required, and that 
no unarmoured ship could attempt to show fight 
against an ironclad. We quite agree with these 
opinions, and it will be a satisfaction to the public 
to know what such practical officers think on the 
subject. Mr. Barnaby also pointed out that 
although it might be difficult to sink an unarmoured 
ship by standing off and firing into her, the loss of 
speed that would soon be caused by disablement of 
her machinery or injuries to the hull, would leave 
her in a state to be readily torpedoed or rammed. 

Much was said about the elficiency of the Navy 
being of such paramount importance that the ques- 
tion of cost of powerful ironclads should be left out 
of consideration. If they are a necessity they should 
be had at any price, and Mr. Samuda made a good 
point in showing that with a great increase in 
expenditure upon the Navy “it would not equal 4 
per cent. insurance on the penalty we might expect 
to pay if, through our deficiency of naval power, 
we were to suffer defeat at the hands of any com- 
bination of powers.” 

The President, Lord Ravensworth, took a more 
practical view of the question of increased expen- 
diture, and pointed out that whatever arguments 
may be urged, the House of Commons has to vote 
the supplies for the Navy, and that it will greatly 
change if it does not continue to watch with a very 
jealous eye any increase in the estimates. 

Mr. Barnaby very rightly said in referring to the 
question of small and comparatively cheap ironclads, 





that the power and efficiency of ships of war is mea- 
sured by size, and that given a vessel of certain dimen- 
sions an increase in size and cost can be made the 
means of enhancing any of the qualities she may 
possess, and that if greater offensive and defensive 
powers, high speed, and other qualities are required, 
great size and cost are unavoidable. 

This question of the cost and size of warships is, 
after all, a question of the most useful appropria- 
tion of such money as Parliament votes for naval 
purposes; and the point is whether it is of greater 
advantage to spend it upon a few monster ships of 
great power and cost, or to obtain with it a numerous 
fleet of vessels which would have more moderate 
qualities. Doubtless several classes are required in 
such a navy as ours, and it is the comparative 
number of each we require to fix. The discus- 
sion on Wednesday, while strongly against giving 
up the use of armour, or adopting coal protection as 
a substitute for armour in first-class fighting ships, 
pointed in the direction of keeping down the size of 
armour-clads, and to the adoption of vessels of 
moderate size and cost and good average al!-round 
qualities. ‘To this we must come. It is a delusion 
to look for invulnerable ships that will at the same 
time overwhelm any possible antagonist. If ships 
with good all-round qualities are put into the hands 
of our seamen, and they are furnished with moderate 
protection to prevent them from being speedily 
disabled altogether by ordinary gun-fire, they can 
be trusted to make a good fight, and to keep the 
command of the sea with the present style of ships, 
in the same way as they did with our old line-of- 
battle ships and frigates. 

Mr. Duon’s paper on merchant steamers was 
interesting as indicating the changes some shipowners 
have made in order to qualify their vessels for being 
readily armed and used as auxiliary fighting cruisers 
in time of war. The chief point is the increased 
bulkhead division carried up to the upper deck, 
which adds greatly to the safety and strength of 
ships. Mr. Martell, the Chief Surveyor of Lloyd's 
Registry, pointed out in the discussion that the 
Admiralty can get shipowners to introduce features 
of this kind into ships, which add to their safety, by 
holding out a sufficient inducement, which is that 
vessels so fitted would be the first employed by the 
Government in time of war, when the ships would 
perhaps be otherwise laid up and afraid to venture 
to sea. No other body can offer an inducement of 
this kind, and this might be made a usefal instru- 
ment in introducing improvementsinto the mercantile 
marine. Mr. Martell said, however, that the 
success of what the Admiralty is doing in this 
direction will depend on whether they keep faith 
with shipowners, and give such steamers as most 
fully carry out the Admiralty requirements any 
preference or advantage they may be able to give. 

It is well known that some shipowners are very dis- 
satisfied with the course that has been taken by the 
Admiralty in this respect on the few occasions that 
have yet arisen for employing their steamers as 
troop and storeships. Ihe Admiralty have not 
studied to give such encouragement as they might 
to those shipowners who have best fulfilled their 
requirements. This is a matter which should have 
careful and impartial consideration in the future, as 
the benefits to the mercantile marine and to the 
reserve branch of the Royal Navy, which would 
arise from having a large fleet of swift cruisers 
adapted for rapid conversion into fighting vessels, 
will be lost if such patronage as the Admiralty has 
to give is not given with a direct view to the 
encouragement of the type of ships they wish to 
create. 

The two engineers’ papers which deal with a 
subject of great importance must stand over for 
consideration. 


PRIVATE BILL LEGISLATION. 

In Lord Romilly’s Committee this week the Man- 
chester and Milford Railway Company’s Bill was 
thrown out ; some of those interested in it as creditors 
objected to the proposed species of “‘ liquidation by 
arrangement.” 

The fight over the Glyncorrwg, Rhondda, and 
Swansea Junction Railway and the Rhondda and 
Swansea Bay Railway Bills still occupies the atten- 
tion of the Committee, of which Lord Balfour of 
Burley is chairman; the case of the former has been 
completed, that of the latter is being proceeded with. 
The Great Western Railway Company, as owners 
of the South Wales Railway and the Briton Ferry 
Dock, and the Neath 'Harbour Commissioners, 
oppose both lines, the former of which propose to 











a _, 
Cross the river Neath, which is about 550 ft. wide, bya 
low level bridge, with a double swing, affording two 
openings, each of 80 ft. span, to accommodate the 
navigation requirements. ‘This is alleged to be 
destructive to the shipping interests of the port, as 
the access to that portion of the harbour lying above 
the site of the proposed bridge will be rendered 
difficult, by being restricted to the narrow passage 
afforded by the swing spans. ‘There the stream 
runs so strong as to render exact steering almost 
impossible; the bed of the river is composed of 
materials of so shifting a nature that there is every 
likelihood of the deep channel at no distant date 
being far away from the spot fixed upon for the 
opening spans. The Board of Trade have reported 
that ‘‘the proposed structure may prove an 
obstruction to the shipping which frequent the 
Neath above Briton Ferry Dock.” 

The Rhondda and Swansea Bay Railway was laid 
out to cross in front of the entrance to Briton Ferry 
Dock, at the mouth of the Neath, where the river is 
810 ft. wide, by a bridge but a few feet above the 
level of high water, with a double swing span with 
60 ft. openings on each side. As in the former case 
the Board of Trade reported that such a bridge 
would have a disastrous effect upon the shipping 
trade both of the Briton Ferry Dock in addition to 
that of the Neath Harbour. ‘This railway was also 
laid out for some distance along the foreshore, and 
it was alleged that this was a decided error, as the 
nature of the sand there was such that in a few 
hours it would probably drift upon the line under 
favourable circumstances to such an extent that 
traffic could not be carried on. In fact, it was stated 
that for this reason the South Wales Railway line, 
parallel and contiguous to the proposed line, was 
constructed by Mr. Brunel at some distance in shore, 
On opening their case the promoters of the 
Rhondda and Swansea Bay line attempted, by 
means of the 61st Standing Order (which permits 
alterations of plans under certain conditions), to 
obtain power to substitute a tunnel or covered way 
under the Neath for the objectionable bridge, and 
thus get rid of the main objection of the opposition, 
Although supported with a long argument, in which 
Mr. Rees sustained the application with precedents 
of the Belfast Central Railway Bill of 1877, and 
that of the St. Katharine’s Dock of another session, 
the attempt failed, and, as a consequence, railways 
three and four were at once abandoned. 

In the Commons, the London Riverside Fish 
Market Bill has passed. It has, however, yet to 
get through the searching ordeal of the Lords, who 
yet have some conservative feelings left, and, as a 
rule, are not over ready to interfere too roughly 
with corporate and other vested rights. Before Mr. 
Evans’ Committee there has been carried on an obsti- 
nate struggle, it might almost be said for existence, 
by the Oxted and Groombridge Railway Company, 
which was called into life last year, and whose 
objects have been fully described in our columns 
(see ENGINEERING, vol. xxxi., p. 546). The promoters 
have applied this year for power to make an indepen- 
dent station at Croydon, and also to connect them- 
selves with the London, Chatham, and Dover Railway 
by means of a short line from that place to that 
company’s line at Beckenham. ‘They also ask for 
runuing powers to Victoria and Ludyate Hill. By 
these means they will obtain a metropolitan 
terminus, without which they consider their line 
useless, or nearly so. Mr. Charles Waring, amem- 
ber of the firm who were the contractors for the 
partially abandoned Surrey and Sussex lines of the 
Brighton Company, of which the Oxted and Groom- 
bridge Railway is a resuscitated portion, mentioned 
in evidence that a large sum had been subscribed 
last year, but that the remainder had been used up 
in the present application rather than applied in 
proceeding with the authorised work, so strongly 
did the subscribers consider that further powers 
were necessary, The Brighton Company, who 
have from the first opposed this indepen- 
dent company in the midst of their territory, 
object, of course, and try all they can to 
bring about the fulfilment of their opinion that this 
line per se would not be sufficiently remunerative to 
justify the expenditure in making it ; they certainly 
do not wish to have the London, Chatham, and 
Dover Company interfering with their affairs. 

The Llangammarch and Neath and Brecon Junc- 
tion Railway Bill has been passed by Sir Robert 
Lindsay’s Committee after but a short examination. 
This line is almost identical with one of the Neath 
and Brecon Railway sanctioned in 1864, which like 
many another of that session carried no further; it 
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is about fourteen miles long, and connects the Neath 
and Brecon, near Devynook, with the North- 
Western Railway at Llangammarch, thus forming a 
slightly more direct route than any existing between 
the North and Swansea and Neath. By the same 
Committee has been decided the contest for the 
traffic between Merthyr and Quaker’s Yard, which 
was the object of the Bills promoted by the Great- 
Western, the Rhymney, and the Taff Vale Railway 
Companies; early in the day the first-named 
company retired in favour of the second, full powers 
overit having been secured, and now the Committee 
have granted the line of the Rhymney Company, 
with full powers, &c., over to the Taff Vale Com- 
pany, thus fulfilling our surmise of last week. 

Sir Robert Lindsay’s Committee has also passed 
the preamble of the Bill of the Great Western Rail- 
way Company, by which they seek to connect the 
Rhondda Valley at its southern end with Cardiff by 
means of their Ely Valley line in one direction, and 
with Swansea by means of their Lynvi and Ogmore 
line in the other. ‘This connecting line is about four 
miles long, and is in a nearly direct line from the 
Porth station of the Taff Vale Railway to Hendre 
Forchan junction on the Ely Valley line. 

Mr, Paget’s Committee have evidently had 
similar ideas with regard to the Alnwick and Corn- 
hill Bill of the North-Eastern, and that of the 
Central Northumberland Railway, for they have 
passed the former in its entirety, and the southern 
portion of the latter from Newcastle to Scott's Gap, 
and at the same time suggested the expediency of 
the construction by the North-Eastern Company of 
the line between Rothbury and Woolperton, the 
rejected link of the rival scheme ; if the evidence of 
their witnesses is to be relied on it is obvious that 
the North-Eastern Company have without doubt 
by far the best of the fight, as they have obtained 
their desire, and at the same time broken up an 
opposition line of communication. 

The Kilsyth and Falkirk Railway Bill has been 
passed by Mr. Paget's Committee, and they are now 
occupied with the rival schemes of the Great North 
of Scotland and Highland Railways to supply 
accommodation in the extreme north of Banffshire. 

‘Lhe Highland Railway Company’s line starts from 
near that company’s station at Keith, and proceeding 
in anortherly direction strikes the coast at Buckie, at 
about twelve miles on its course, it then turns east, 
following the somewhat rugged coast line for about 
four miles to its termination, about three quarters 
of a mile from Cullen. It is laid out to suit closely 
the configuration of the ground, and consequently 
sharpish curves and stiff gradients of 1 in 60 are 
made use of, and an inexpensive, and a thoroughly 
suitable line is obtained. 

The course of the line (Banff, Buckie, and Elgin 
Coast), of the rival company is nearly east and west. 
Starting from Portsoy it traverses the town of 
Cullen between the fifth and sixth miles, thence it 
follows the same course as the Highland Company's 
line already described, to Buckie, whence it is carried 
to Elgin,in its course crossing the Spey nearits mouth, 
and where the bed is nearly one-third of a mile 
wide, For the greater portion of its length the works 
are comparatively light, but near Cullen they are 
rather heavy, there being two banks of over 80 ft. 
in height; it has, however, been suggested that a via- 
duct might be substituted for one of these which 
crosses ornamental grounds, but of course this means 
extra cost not included in the estimate. 

In a similar way, the - suggested substitution 
of lengthened bridges for the two small open- 
ings, intended to be placed over the Spey, 
would add greatly to the cost of the undertaking; 
to these points the opposition has been chietly 
addressed, in addition to which the supporters of the 
Highland Railway allege that their line, little over six- 
teen miles in length, supplied all the accommodation 
needed in this district at a far less cost than that of 
the rival company which is half as long again, and 
upon which works are necessary, the cost of which 
must be excessive, and at the same time cannot well 
be estimated, besides which the carrying of a railway 
across Cullen unnecessarily interferes with private 
property. ‘This Committee, however, anxious to 
make things pleasant so far as the Commons are 
concerned, have passed both Bills, leaving to the 
Lords the unpleasant task of deciding if either, 
both, or neither are to be finally sanctioned. 


MEAT REFRIGERATION. 

SomME six months ago Messrs. J. and E. Hall, of 
Dartford, supplied to the Victoria Docks Company 
one of their medium sized dry air refrigerating 














machines, for the purpose of maintaining a low 
temperature in a series of chambers for the storage 
of sheep carcases sent to this country from 
Australia. The experiment was a very successful 
one, and an order was given for a large size 
machine capable of producing three times the 
quantity of cold air produced by the first machine. 
This large refrigerator has recently been fitted up 
at the Victoria Docks, and is now in daily successful 
operation. There are in all eleven chambers 
— of holding 8000 sheep carcases, which are 
only temporarily stored in these chambers till the 
owners remove them to their several market-places. 
The chambers are arranged in the vaults below the 
dock buildings ; the vaults have a double lining of 
wood, the spaces being filled with dry wood shav- 
ings, and similar partitions and doors divide the 
vaults up into chambers. Into these chambers the 
cold air enters through a wooden trunk about two 
square feet area placed along the bottom on one 
side of the vaults, and provided with sliding doors 
to admit the cold air. The latter is produced by 
the dry air refrigerators of Messrs. J. and E. Hall, 
the large new machine being capable of supplying 
30,000 cubic feet of air per hour cooled to a temper- 
ature of about 90 deg. Fahr. below zero. This 
machine is entirely self-contained on a cast-iron 
bedplate, all parts being placed as compactly as 
possible, to take up the least possible space, a point 
of great importance when used on board of ships. 
The compression cylinder, which is 203in. in dia- 
meter and 2 ft. 6 in. stroke, is placed on top of 
the high base casting, in a line with the steam 
cylinder, which is 15in. in diameter, and has a 
stroke of 30 in. The two piston rods are joined 
to one crosshead, which is guided by a parallel 
motion lever, which latter works in a vertical 
plane. The connecting rod passes under the steam 
cylinder to a crank and flywheel shaft placed 
behind the steam cylinder and at a lower level; 
from this same lever is worked the air pump of the 
injection condenser, which latter is placed on the’ 
ground level below the crankshaft. 

The compression cylinder is water jacketted, 
the liner consists of a gun-metal bush, and in this 
cylinder the air, which is taken in through a pipe 
just outside the vault, is compressed to about 55 lb. 
From here it passes through two coolers, consisting 
of cast-iron cylinders placed below, and with their 
axes parallel to the compression cylinders. These 
coolers are similar to surface condensers, having a 
number of small brass tubes in them, through 
which the cooling water passes, while the air 
circulates around outside. In these coolers the 
temperature of the air is reduced to from 50 deg. 
to 55 deg. Fahr., and a considerable amount of 
moisture carried by the air is here separated and 
drawn out of the cooler at intervals. It now 
passes to the valve chamber of the double-acting 
expansion cylinder, which latter is placed also 
parallel to the compression and steam cylinders 
and at a level with the crankshaft, to which its 
connecting rod is coupled ; the cranks being set at 
such an angle as to give the greatest assistance to 
the steam cylinder. 

The valves are ordinary slide distributing and 
cut-off valves, worked from the crankshaft, the 
expansion cylinder, fitted with piston and plunger, 
is 16in. in diameter and 3V in. stroke. The 
pressure of the air is here in two expansions 
reduced down to nearly atmospheric pressure, and 
after passing through the snow box, to finally 
deposit its moisture, leaves the machine to enter 
into the air trunk. In the snow box the tempera- 
ture of the air falls to over 90 deg. below zero 
Fahr., and has a pressure only slightly in excess of 
that of the atmosphere to give an impulse to its 
travel in the trunks. The large machine, which, as 
we have already remarked, is very compact and 
measures but 7 ft. 6 in. over sides, performs its 
work very economically, the steam cylinder being 
jacketted and a condenser being moreover employed. 
We hope shortly to be able to place before our 
readers drawings and particulars of a smaller type 
machine, intended for use on board ships, and of 
which type several have been supplied to the Orient 
line, and one will be shown at the forthcoming 
Naval Exhibition embodying several novel features. 


THE EDISON SYSTEM OF ELECTRIC 
ILLUMINATION. 

Havinc described the very interesting installation 
of the Edison electric lighting system on the Hol- 
born Viaduct,* and the splendidly carried out 
* See ENGINEERING, page 226 ante, 

















arrangements for demonstrating the capabilities of 
the system at the Crystal Palace*—the credit of 
which we erroneously gave to the Edison Electric 
Light Company, instead of to the representatives of 
the Edison system in this country, Mr. E. H. John- 
son and his able assistants by whom the installation 
was designed and carried out before the existence 
of the New Edison Electric Light Company—we 
propose now to refer more especially to the details 
of the Edison system, from which our readers will 
be better enabled to appreciate the remarkably com. 
plete manner in which every detail has been 
worked out, as well as the thoroughly practical 
nature of the system as an application of science 
to commercial engineering. 

We have, in the articles referred to, illustrated and 
described the construction of the Edison generators, 
which, while capable of being constructed of almost 
any size, are at present known in two forms, viz., 
the large, or thousand-light machine, which we illus- 
trated a fortnight ago (see page 227 ante), with 
horizontal field magnets and its own separate engine, 
fixed to the bedplate, and the smaller machine with 
vertical magnets, capable of illuminating 75 lights 
(see page 252 ante). There is also a modification 
of this smaller machine, capable of illuminating 120 
half-lights, but not intended for the full or sixteen 
candle lamps. 

The iucandescence lamps of Mr. Edison consist, 
like the Swan, Maxim, and Lane-Fox lamps, of a 
fine filament of carbon within an exhausted envelope 
of glass, and rendered brilliantly incandescent by 
the passage througa it of a current of electricity of 
sufficient strength. This very general description 
applies to all the incandescence lamps at present in 
the market, but each possesses characteristic features 
which distinguish it from its competitors; and the 
Edison lamp has many points both in form, con- 
struction, and material which are of great interest, 
and which are not shared by other systems. 

The form of Mr, Edison’s lamp will be understood 
by a reference to Figs. ] and 2 (page 302), Fig. 1 being 
an illustration of the larger, or sixteen-candle lamp, 
the resistance of which when in action is about 
140 ohms, while Fig. 2 represents the eight-candle 
or half-lamp, whose resistance is about half that of 
the larger one. The fittings by which Mr, Edison 
places his lamps in circuit with the conductors lead- 
ing from the generators, are very simple and 
ingenious, and are well shown in two forms in the 
figures. In Fig. ] the two ends of the carbon 
filament cre connected respectively, by means of 
platinum wires, to a screw and a cone, each stamped 
in thin brass, held at the proper distance apart 
and insulated from one another by a filling of plaster- 
of-paris, which surrounds the neck of the envelope 
and forms a firm and rigid attachment. The socket 
into which this fitting screws, and which is in per- 
manent connexion with the conducting mains, con- 
sists of a cone of thin brass, below which is a 
hollow screw, both being embedded in a cylindrical 
mass of plaster-of-paris, and forming a matrix, or 
counterpart of the fitting on the lamp. The 
action of screwing a lamp into its socket is to 
draw the cone on the lamp firmly into its seat, and 
at the same time to press the threads of the screw 
against the corresponding threads of its helical 
socket, thus insuring very perfect metallic contact 
between the terminals of the lamp and the con- 
ducting mains. ‘This form, excellent as it is, has 
certain disadvantages, one of which is that the 
mechanical action of the contrivance, when being 
screwed up tight, is to put a tensile strain on the 
plaster filling, and therefore has a tendency to break 
the connexion by pulling the screw and the cone 
apart. ‘To meet this objection Mr. Edison has since 
introduced the form of fitting shown in Fig. 2, in 
which the upper cone is removed, and a flat disc, or 
sole-plate, shown at the bottom of the figure, is 
substituted for it. When a lamp of this form is 
screwed into its socket, the sole-plate is pressed 
against a corresponding plate at the bottom of the 
socket, and the strain on the plaster being one of 
compression, there is no tendency for it to be pulled 
apart. Mr. Edison has still further improved the 
material of his fittings by constructing them of thin 
copper instead of brass, The newest lamps which 
have just arrived from New York are supplied with 
these copper fittings, and the pear-shaped glass 
envelope is replaced by a very elegant form con- 
sisting of a cylinder with hemispherical ends. By 
this arrangement, which we shall illustrate in our 
next notice, the sides of the envelope are at a more 
uniform distance from the incandescent filament, 


* See ENGINEERING page 252 ante. 
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and while presenting a much more elegant appear- 
ance, they are not so liable to crack under the| 
influence of unequal heating, and there is a smaller | 
loss of light through refraction and internal reflec- 
tion, 

A considerable portion of the work of manufac- 
turing the lamps is, we understand, performed by 
machinery, by which greater uniformity is insured, | 
but the chain of operations by which the rough 
materials are converted into a finished incandescence 
lamp, is identical in its sequence and charac- 
ter with that of hand-made lamps, and will be 
understood from Fig.3. ‘The bulbs or flasks are 
delivered from the glass works in the form 
shown at No.1. The first process is to heat the 
closed end and draw out a hollow cone, shown in No. 
2. To this little cone is then fused a short fine tube, 
3, by which the envelope is afterwards to be 
attached to the exhausting apparatus. The bulb 
then presents the appearance shown at4. The next 
process is to prepare the glass stem, by which the 
carbon filament is heldin its place within the globe, 
and within which the platinum conductors are fixed 
that are to join it to the connecting fitting. 
A piece of tube, No. 5, is taken, and its two ends are 
drawn or tapered off, as shown in No. 6. It is then 
thickened up in two places (see No. 7), between 
which it is divided into two separate tubes, shown at | 
8 and 9; two platinum conducting wires are then 
passed through the tube (see No. 10), care being 
taken that they do not touch one another. The 
large end is then heated nearly to its point of fusion, 
and is then squeezed flat so as to cause the platinum 
wires to be closely imbedded within its substance. | 
The little cranked pieces, shown in No. 11, are then | 
soldered to the ends of the wires, and to these are | 
attached, by an electro deposit of pure copper, the 
ends of the carbon loop to be presently described, 
The glass stem with the carbon filament attached, is | 
then introduced into the neck of the bulb, to the mouth | 
of which its thickened portion is attached by fusion, 
so as to form with it one piece of glass. The drawn 
down end is then trimmed off square, as shown in No. 
12, which also illustrates the drawing down in two 
places of the exhausting tube, so as to form two 
capillary contractions. This tube having been 
attached by a mercury joint to a Sprengel pump, the 





bulb is exhausted, and when the required exhaustion 
is complete, the contraction nearest the pump is 
sealed off, leaving a short length of tube attached 


|to the bulb by a capillary neck, but exhausted to 


the same degree of internal residual pressure. A 
second sealing off at this neck renders the hermetical 
closing of the lamp complete, the object of the 


| double sealing being to guard against any leaking 


into the envelope at the moment of detaching it 
from the pump; and by fusing a little globule of 
glass upon the sealed off point (see No. 13) all 
possibility of an openiag being left into the outer air, 
however minute, is removed. Nothing now remains 
but to attach the terminal fitting to the stem of the 
bulb, and the lamp (shown in No. 14, or more 
clearly in Fig. 1), is complete. 

In the construction of the carbon filaments in 
his lamp Mr. Edison, after making a long series of 
experiments to ascertain the best material to be 
employed, in which he carbonised a large number of 
vegetable fibres and tissues, arrived at the conclusion 
that the fibre of certain kinds of bamboo offered the 
greatest advantages, both for facility of manipulation 
and for uniformity of structure for the preparation 
of the incandescing conductors, In the Paris Ex- 
hibition of Electricity, Mr. Edison exhibited a large 
collection of specimens of fibres and other materials 
experimented upon, among which there were 


| examples of some twenty varieties of bamboo. 


Fig. 4 is illustrative of the general operations 
involved in the preparation of the bamboo, all of 
which are carried on by boys. Canes of this material 
are first sawn into pieces of the required length 
(No. 1) which are from the character of the plant 
naturally tubular. One of these pieces is then 
split longitudinally down the middle into two half 
tubes 2 and 3, each of which is again split 
into three narrower strips shown at 4 and 5; 
the hard silicious outer covering peculiar to the 
plants of the bamboo family is then removed and 
the straight fibrous portion is shaved down to a 
uniform thickness; these stasres of the process are 
represented by Nos. 6 to 9, the latter of which is 
perfectly straight, flat, of uniform thickness through- 
out, and cut to the required length. The next step 
in the process consists in pressing one of these flat 
strips between two metal blocks which are accurately 






























































surfaced to one another, s0 as partly to project 
throughout the whole of its length; this projecting 
— is then cut away with the exception of a 
ittle piece at each end, so as to leave a fine thread 
of bamboo fibre having enlarged portions at 
either end as shown in the figure at No. 10, 
or if the intended filaments are for the half-lamps 
an enlarged portion is left in the middle as well as 
at the two ends (see No, 13), so that two filaments 
may be constructed out of the same bamboo strip. 
The threads so far prepared are then laid in moulds 
consisting of nickel plates in which grooves are cut 
of the forms shown at 11, 12, 14, 15, 16, or 17; a 
flat nickel plate is then fixed over them, so as to 
enclose them and prevent the admission of air 
during the process of carbonisation, which is 
effected in raising the moulds with their con- 
tents to a high temperature by placing them ina 
muffle and heating them to incandescence. When 
the moulds are opened the filaments are in a 
condition to be electro-plated to their platinum 
supports and introduced into the lamp-bulbs, but 
yet another process is required to confer upon them 
their perfectly homogeneous and elastic character, as 
well as their refractory nature at high degress of 
incandescence, which are such essential characteristics 
in an incandescence lamp. ‘This further process is 
applied when the lamp is attached to the pump and 
while exhaustion is going on, and consists in alter- 
nately heating and cooling the filament in the 
Sprengel vacuum by passing currents of electricity 
through it of increasing strength until high degrees 
of incandescence are reached and between each in- 
crease of current allowing it to cool down, exhaus- 
tion going on all the time. By this process, which 
we more fully described two years and a half ago in 
an article upon ‘The Physical Alteration of 
Metals,”* not only are the occluded gases elimi- 
nated, but as the fibre is subjected to a far more 
severe test than it can ever be subjected to in 
working, none but the ‘fittest’ survive, and a 
healthy generation of lamps is insured. 

We now come to refer to the different methods 
adopted by Mr. Edison for mounting the lamps and 
applying them to commercial or to domestic use, 
and those of our readers who desire to see the many 

* See ENGINEERING, vol. xxviii., page 287. 
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different ways of mounting the lamps and the great 
applicability of incandescence lights to every con- 
ceivable form of design, cannot do better than visit 
the Electrical Exhibition at the Crystal Palace, 
where, in the Edison exhibits, the system may be 
studied in its application to chandeliers, branches, 
and pendants, wall brackets, billiard tables, thea- 
trical footlights, table lamps, the illumination of 
large halls and shops, and in fact to every imagin- 
able form. of design and installation, For deco- 
ration and artistic work, the small size of an incan- 
descent lamp lends itself better than any other 
illuminating agent to its working into of any deco- 
rative design. This fact is well illustrated in the 
Edison exhibit, as well as in those representing the 
Swan, and Lane-F ox systems. 

Fig. 5 on page 302 is an illustration of a pivotted 
wall bracket, carrying an Edison lamp which is 
fitted to it by the screw attachment described in con- 
nexion with Figs. 1 and 2, and Fig. 6 is a double- 
jointed bracket lamp which can be turned about and 
turned on and off like a double-jointed gas bracket. 
The interesting feature of these brackets is the 
construction of the joints on which the arms of the 
brackets are pivotted, and which are so constructed 
that the current is transmitted to the lamp in all 
positions of the movable arm. 

Fig. 7 is an enlarged view of the joint in Fig. 5, 
which is identical in construction with that nearest 
the wall in Fig. 6. Referring to Fig. 7, it will be 
seen that the two conducting wires X and Y con- 
nected with the main circuit, are connected 
respectively to two metallic springs B and C, which 
press against two brass collars insulated from 
one another, and which are ia connexion 
respectively with the insulated wires an 
y, that pass through the tubular arm of the 
bracket, and lead to the lamp. It will be seen that 
by this arrrangement X and Y are always in 
metallic connexion with « and y through the springs 
and collara, which are always in contact in what- 
ever position the arm may be. F is a small quick- 
acting switch by which the current can be shut off 
or turned on by an action precisely similar to the 
turning of a gas-tap. ‘The action of this switch is 
very imperfectly illustrated in Fig. 7, but it is more 
clearly shown in Fig. 8. By turning the button F 
the conical plug seen above it at the top of Fig. 7 
is, by the action of a screw, drawn into or lifted out 
of the space separating two plates, thus completing 
or interrupting an electric circuit passing from one 
to the other. This plug, as shown in Fig. 8, con- 
sists of a split cone with a strong spring keeping 
the two portions apart, and by this contrivance a 
very firm contact is insured when the cone is drawn 
into its seat between the two plates. 

Fig. 9 is an enlarged sectional view of the smaller 
elbow joint of Fig. 6, and explains itself. It is, in 
fact, similar in construction to that shown in Fig. 7, 
but without the switch. 

Fig. 10 shows the application of an Edison light 
to a portable table lamp, which is connected with 
the conducting main by a pair of wires enclosed in 
a flexible covering, and which can be put into or out 
of circuit by the turning of a little switch shown in 
the upper part of the figure. 

Fig. 11 represents a bracket lamp which is capable 
of being turned gradually up or down so as to produce 
varying degrees of illuminating power. Around the 
vertical supporting stem of this lamp, are fixed a 
number of vertical rods of carbon, shown in Fig. 12, 
forming a sort of rheostat or resistance box, the 
resistance iu the circuit of the lamp depending upon 
the number of rods which are incladed in it, and 
this number can be varied at will by turning the 
circular base of the resistance box through a portion 
of acircle, The rods are protected from injury by 
being covered with a cylindrical metal tube, which 
is perforated with holes to admit of a free circulation 
of air, and thus to dissipate the heat generated by 
the resistance offered to the passage of the current. 

Fig. 13 is an illustration of a form of Edison 
lamp, or rather lantern, designed for illuminating 
mines or other places where there is danger of fire 
or of explosion from the ignition of inflammable or 
explosive vapours, This very simple apparatus con- 
sists of an incandescence lamp supported in the 
middle of a glass vessel of water with which it 
is entirely surrounded, the light emitted by the 
lamp passing through the water and through the 
glass sides of the water vessel. This idea was 
first suggested by Dr. Tyndall, in the discussion 
y Mr. 
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far as it goes, but it does not get over the principal 
point of inconvenience and possible danger involved 
in the electrical illumination of mines, namely, the 
difficulty of guarding against injury to the con- 
ductors, which might at any time plunge a section 
of the workings into sudden darkness, or possibly 
in a fiery mine cause an explosion by a spark or 
small arc being formed between two exposed portions 
of the conducting cables. 

It is to be noted that Mr. Edison’s representatives 
do not put forward the applications illustrated in 
Figs. 11, 12, and 13, as any part of the system, but 
solely as illustrations of applications to which it 
may lend itself, as well as to meet certain require- 
ments which are constantly being asked for. 

Having in this and the preceding notices described 
the lamps employed in the Edison system, as well as 
the dynamo-electric generators, by which the cur- 
rents are produced which set them into action, we 
shall in our next article refer to the conducting 
mains and connexions, as well as to some of the 
switches and other accessory apparatus employed in 
the Edison system. 





THE DOLBEAR TELEPHONE. 
Ar the last meeting of the Society of Telegraph 
Engineers and of Electricians on March 23, Pro- 
fessor Dolbear, of Tufts College, Massachusetts, 
U.S., delivered a lecture on the telephone receiver 
invented by him, and recently intr uced into this 
country. Professor Dolbear began by tracing the 
history of the speaking telephone from the first 
experiment of Page on “ galvanic music” obtained 
by interrupting the current in a coil having a core 
Most of his audience were probably 
unaware of the forgotten researches of Farrar, a 
resident of the town of Kean, in New Hampshire. 
Farrar was, perhaps, the first to set himself to 
transmit actual speech by electricity. He succeeded 
in transmitting the music of a series of vibrating 
tuning-forks which were struck by keys; but he 
gave up his efforts to transmit speech because an 
eminent American physicist of the time, whose 
name Professor Dolbear did not give, advised him 
that the thing was impossible. Farrar employed 
a receiver which bore an essential resemblance to 
that of Professor Bell. It consisted of two electro- 
magnet coils enclosed in a box, and having in front 
of their poles a vibrating plate of soft iron. 
According to Professor Dolbear, Reiss also used a 
receiver consisting of an electro-magnet having a 
vibrating armature of soft iron before its pole, 
although the fact is not generally known. We 
propose shortly to describe and illustrate the Dol- 
bear telephone in detail ; for the present we may 
limit ourselves by saying that it consists of 
two small round metal plates enclosed in an ebonite 
case not much larger than a watch, and fitted with 
an ear-piece. One plate is free to vibrate, and is 
connected to one pole of the secondary wire of an 
induction coil ; the other pole of the wire being to 
earth, or to the other plate of the telephone through 
the earth. The primary wire of the coil is in circuit 
with the line, and is traversed by the vocal currents 
from the microphone transmitter. The intenser 
secondary currents electrify the free disc, and the 
attraction between the two discs, which are placed 
close together, causes the free disc to vibrate in 
accordance with the varying potentials of the 
secondary circuit. The person of the listener as 
he holds the telephone to his ear is a sufficient 
connexion between the fixed plate and the ground, 
so that a wire connexion is not absolutely neces- 
sary, though the effect is louder with one than 
without. This fact has already been published, 
but Professor Dolbear astonished most of his 
audience by demonstrating that it was not even 
necessary to have a wire connexion between the free 
plate of the telephone and a secondary pole of the 
coil. In fact, the telephone could be held quite 
free from any eonnexions in the hand, and still 
speech could be heard if the listener did not go too 
many feet (say over fifty) from the coil. The 
effect was increased by allowing a connecting wire 
from the telephone to hang free in the air. 
The effect here is evidently due to induction 
acting through the air between the poles of 
the secondary wire of the induction coil and the 
telephone plates ; but it is surprising to find it so 
marked. Mr. Willoughby Smith, at the end of the 
lecture, invited members to see a piece of apparatus 
which he had been experimenting with, and which 
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Swan's paper, when his lamp was shown in London 
for the first time, and it is a very ingenious idea so 





poles of a horseshoe magnet wound with a coil, 
through which telephone currents are passed. 
When these currents pass, a large number of 
persons in the vicinity holding disconnected tele- 
phones to their ears can hear the telephonic mes- 
sage. It is not, however, clear in this case whether 
the effect is really due to induction as in the case 
of Mr. Dolbear’s experiment ; or simply to vibra- 
tion in the air, and the enhancing effect of the 
resonance cavity of the telephone wher held to 
the ear. Some experiments made by Professor 
Hughes, about two years ago, have a less dubious 
bearing on the point. These experiments were 
made before Mr. Spottiswoode, Professor Stokes, 
and others, and consisted in transmitting sounds 
through the air of a room to a telephone which was 
not in circuit with the battery and transmitter. 
The electricity from the battery and transmitter 
appeared to traverse thirty or forty feet of the air 
itself and act on the telephone. As Mr. W. H. 
Preece explained to the meeting, Professor Hughes 
did not publish these experiments because Mr. 
Spottiswoode believed them to be due to induction, 
and Professor Hughes, himself, thought they were 
due to conduction. It is generally, we think, 
unfortunate that the opinion of one authority 
should in any way check the labours of another ; 
nor is it at ail certain that the effect is simply due 
to induction. Perhaps if Professor Hughes had 
continued his researches he might have settled the 
question, and at any rate would doubtless have 
thrown fresh light on the nature of induction. 
Probably we have not yet heard the last of the 
subject. 





NOTES. 

Tur NAVAL AND SUBMARINE EXHIBITION. 
We have several times lately had occasion to 
refer to the forthcoming Naval and Submarine 
Exhibition, which will be opened at the Agricul- 
tural Hall next Monday week, and we are glad to 
find that our prognostigations as to the success of 
this undertaking, promise to be thoroughly verified. 
Mr. Samson Barnett, Jun., by whom the scheme 
has been organised, has met with good support and 
a very large number of important firms will be 
exhibitors, while the exhibits will cover a wide 
range of subjects of special interest. As a means 
of bringing prominently before the publica number 
of inventions and manufactures connected with 
maritime affairs, the Exhibition promises to serve 
a very useful purpose,and we wish it every success. 
We propose next week to deal with the matter very 
fully. 

Tur SERVICE OF THE St. GOTHARD TUNNEL. 

The special staff detailed to superintend the 
working of the St. Gothard Tunnel consists of an 
inspector (Bahnmeister) residing in Gédschenen, 
and an assistant inspector residing in Airolo, two 
pointsmen, one at each station, four entrance watch- 
men, eight tunnel watchmen, four skilled and 
twelve ordinary workmen. Every morning at 
1.10, a tunnel watchman leaves Airolo and another 
starts from Gischenen. Each is provided with a 
leather bag of exploding signals, a hammer, a bolt 
wrench, a lantern for hand-signals, and a book, in 
which his station-master has noted the hour when 
he set out. The two men meet in the middle of 
the tunnel, remain there for an hour or two, note in 
their books the hour of setting out to return, and 
exchange them. On reaching the station the book 
is handed over to the station-master, who marks 
in it the hour of arrival, and sends it back to the 
other station by the next train. Eight hours are 
allowed for the whole expedition. Other pairs of 
tunnel watchmen set off at 6.50 p.m., 12.10 noon, 
and 8.25 P.M., so that the whole tunnel is conste ‘tly 
patrolled. Each watchman writesa short report in 
his book on every round, and anything remarkable 
is to be at once reported to one of the inspectors. 
The entrance watchmen are on duty for twelve 
hours ; their business is to prevent any one from 
entering the tunnel except on proper business, and 
—in combination with the pointsmen—to survey 
the rails from the tunnel mouths to the station of 
Airolo on the one side, and the bridge over the 
Reuss on the other. At every kilometre inside the 
tunnel there is placed a numbered lantern. It has 
not been thought necessary to adopt any special 
means of ventilation. It isin contemplation to light 
the engines and carriages by means of electricity 
The speed of the trains 1s controlled by hand 
brakes, pending the decision between the various 








seemed to give similar results. This consists of a 
gossamer web of fine iron wire in contact with the 


systems of continuous brakes. Trains are not 
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allowed to pass through the tunnel in less than 
forty minutes, although the journey can be safely 
performed in twenty-five. 








NOTES FROM THE UNITED STATES. 
New York, March 11, 1882. 

TRANSACTIONS in crude iron have been limited to small 
amounts for immediate requirements. Inside prices are 
26 dols for best foundry, 25 dols. for No.2, and 23 dols. 
50 cents. and 24 dols for grey forge. Scotch sells very 
slowly. To-day’s quotations are 26 dols. for Gartsherrie, 
25 dols. for Glengarnock, and 23 dols. 50 cents. for 
Eglinton. English iron finds very dull sale. The 
American iron tradelooks for importations, and hence the 
dulness. Steel rails incline to dulness. Present prices 
are 55 dols. to 60 dols. Mills are so far sold ahead 
that negotiations are hanging fire until better deliveries 
can be promised. Itis believed in some quarters that 9000 
miles of road will not be built this year. Steel blooms 
are sold at 45 dols., old rails at 30 dols. Doubles 31 dols. 
50 cents. 

The demand for merchant iron is active, and prices are 
2.8; cents. per pound. About two months orders 
are in hand, and inguirers for summer deliveries are 
abundant. A strike is threatened in five Pittsburg 
mills, but it may blow over. Western mills are crowded 
with orders, and stocks are light in makers’ and con- 
sumers’ hands. A large number of important enterprises 
are projected which call for large deliveries of iron and 
steel. 





STRUCTURES AND WIND PRESSURE. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 14th of March, Sir J. W. 
Bazalgette, C.B., Vice-President, in the chair, the first 
paper read was on ‘‘The Design of Stractures to resist 
Wind Pressure,’’ by Mr. Charles B. Bender. 

It was observed that wind pressure was as often over- 
rated as underrated. Instruments to measure the velocity 
and force of the wind were not very reliable, on account of 
the frequent change of direction of the wind, and of its 
action by sudden gusts, and not by mere statical pressure. 
The most trustworthy experiments, made with falling 
plates by General Didion, yielded pressures of 40 1b. per 
square foot on a test plate having an area of 10.76 square 
feet. fora velocity of 111 miles per hour. The size of the test 
plate was very material. Had Didion used plates 12 in. 
square, the pressure would have been only 32lb. The 
form of surface exposed to the wind was also of importance. 
Hollow cups experienced double pressures, cylinders only 
one-half of the test pressure, and there were forms which 
reduced it to less than one-fourth of that on a flat plate. 
Since hurricanes generally acted with great lifting power, 
in calculating the wind pressure upon a stracture, the most 
dangerous direction of the wini must be considered. For 
bridge floors, wind coming from below at an angle of 
about 25 deg. was the most trying. Now, assuming the 
wind to blow in this direction, and a little from the side, 
the total opposing surface of a structure, having regard to 
the size, position, and form of its members, and in the case 
of railway bridges, carrying a light passenger train on the 
floor, must be considered. Engineering structures must 
be so built that there should not be any movement, either 
of shifting, turning on a pivot, or tilting of the whole 
structure. Further, lateral and transverse wind bracing 
must not be strained beyond one-third of the calculated 
breaking strain. Since the horizontal wind bracing might 
experience strains from the vertical loads, those strains 
must be deducted from the specified maximum; and it 
would be found that for short spans thefte would remain 
available for wind proper, five tons, and for large railway 
bridges, six tons per square inch of lateral wind diagonals. 
The transverse bracing might be influenced by the vertical 
loads, and it must likewise be designed to stand strains 
arising both from wind and from moving loads. The wind 
pressure of the top lateral bracing of a bridge had to be 
carried to the lower floor, and each end must be sufficiently 
strong and stiff. As regarded details, it was essential to 
provide strong plates or pins for joint connexions, so as to 
absorb additional or secondary strains upon the members. 
In the case of eccentric connexions, the moments of flexure 
arising from the application of forces must not be neglected, 
and there should be members strong enough to transfer 
the wind strains to the central joint. Iron piers, also long- 
span bridges, must be carefully examined as regarded 
tilting, and the danger must be met by giving a sufficient 
base, or by anchoring to heavy blocks of masonry, well 
proportioned and well executed, or by both of these 
methods. The consideration of the action of wind mate- 
rially influenced the proportion of the width of a bridge to 
its depth, and the latter was limited long before the 
maximum height was reached, as regarded vertical loads, 
in a bridge of most economical design. For instance, in a 
girder bridge of 400 ft. span and 18 ft. wide, the truss could 
not with safety be deeper than 45ft. ; if built 50 ft. deep, a 
width of 21 ft. was advisable. As the force of the wind 
upon a large railway bridge amounted to about the load of 
an ordinary train, it followed that its design for carrying 
vertical loads was only part of the problem to be solved. 
Bridges and similar structures, if equally well designed in 
both directions, horizontal as well as vertical, were satis- 
factory, and they would not be so unless this were done. 

The second paper read was on ‘‘ The Resistance of Via- 
ducts to Sudden Gusts of Wind,’”’ by Professor Jules 
Gandard. 

In order to ascertain the stability of a structure exposed 
to wind, it was necessary to find the greatest pressure to 
which it might be subjected by sudden squalls. The maxi- 


mum wind pressure in England has been stated by Ran- 
kine to be 551b on the square foot, but a pressure of 71 Ib. 
was observed at Liverpool in September, 1875. Tornadoes 
in America were reckoned to have exerted pressures of 
from 84 lb. to 93 lb., though allowance for pressures of only 
from 331b. to 50]b. was made by American engineers in 
designing bridges. In order to procure more precise data, 
it was urged that suitable apparatus should be at once esta- 
blished, in various places, for recording the pressures 
attained during severe gales. Suspension bridges, owing 
to their flexibility, were most affected by wind, as evi- 
denced by the injuries inflicted by gales on the Roche- 
Bernard and Menai bridges. This class of bridge had been 
stiffened by additional cables from the top of the piers to 
the roadway, by stays underneath, by cross-bracing between 
the suspension-road, by stiffening the sets of chains them- 
selves, or by spreading out the cables laterally at the tops 
of the piers. 

Thibault found that with two square screens placed at 
the distance apart of one of their sides, and one completely 
covering the other, the wind pressure on the two screens 
wae 1.7 of that upon the exposed screen. The pressure, 
however, upon two plate girders connected by a platform 
was evidently less, and when the roadway was at the top 
or bottom of the girders might be reckoned as 1.2 of the 
pressure on the windward girder. In the case of trellis 
girders, each opening might be regarded as an orifice with 
thin sides, in passing through which the stream of wind 
experienced a certain amount of contraction, which occa- 
sioned a somewhat greater resistance than the proportion 
of solid to open would indicate. 

An arch had the merit of opposing less surface to the 
wind in the central portion of the span; whereas, the 
reverse was the case with a bow-string. Two narrow iron 
arched bridges of large span at Oporto and Montereale had 
been secured against the wind by special contrivances ; 
the first, by spreading out the iron ribs towards the spring- 
ings, so that the ribs, though only placed 13 ft. apart at 
the crown, were 49ft. apart at the springings; and the 
second, by placing side buttresses against the haunches of 
the arch, thus providing a wider base. Trains passing 
along a lattice girder bridge increased the surface exposed 
to the wind. In the case of high viaducts, the greatest 
strain was thrown upon the anchorage of the piers. The 
strains upon the Bouble viaduct, having lattice-girders and 
braced iron piers 189 ft. high, were investigated, and it 
was shown that in the extreme case of a wind pressure of 
55.31b. and a train on the viadact, a strain of 24% tons 
would be thrown on the anchorage. The strain on the 
anchorage might be provided for, either by stays fastened 
near the tops of the piers and secured to the ground, or by 
widening out the base of the piers by buttresses. High 
timber stagings, with their broad surfaces, were specially 
expoved to damage from wind, but they might be effectually 
braced by iron wire cables. 

The force of waves, beating against very exposed struc- 
tures, appeared occasionally to have attained a pressure of 
about 6000 lb. per square foot, but in general the shock of 
waves was estimated not to exceed from 600 lb. to 1000 Ib. 
Even with this latter pressure, the blow of the waves 
against the lower portion of a lighthouse was more to be 
dreaded than the pressure of the wind above, unless the 
tower was exceptionally high. On the contrary, in the 
case of a high viaduct, the effect of the wind on the lofty 
superstructure was more dangerous than the beating of 
the waves against the narrow piers. 








MARINE BOILER CONSTRUCTION. 
Lloyd’s Rules as Affecting Marine Boiler Construction.* 
By J. T. M1Ton. 

At a recent meeting of the Institution of Mechanical 
Engineers at Newcastle, a notable paper was read by Mr. 
F. C. Marshall on ‘* The Progress of Marine Engineering,”’ 
in which appears a statement to the effect that “‘ the ordi- 
nary marine boiler, encumbered as it is by the regulations 
of the Board of Trade and of Lloyd’s Committee, does not 
admit of much reduction in the weight of material or of 
water carried when working.’ Mr. Kirk, in the discussion 
which followed, remarked that ‘‘ a locomotive boiler which 
is considered safe on a railway would not be passed for use 
in a steamer at the same pressure ;” while, in replying on 
the diseussion of the paper, Mr. Marshall explained that 
though he did not complain of the restrictions, ‘‘ yet 
restrictions existed, and as long as they did exist they 
would have difficnlty in modifying the form of marine 
boilers materially,’’ and he endorsed the remarks as to the 
locomotive boiler on shipboard. 

Such statements as these, coming from such well known 
authorities, and so widely circulated as they have been, 
will, in my opinion, tend to produce the erroneous impression 
in the minds of shipowners that Lloyd’s Register is an 
obstractive institution, preventing them from obtaining 
all the advantages of high steam pressure. In the present 
paper I shall endeavour to prove that this is not the case, 
by showing that the only restrictions imposed by Lloyd's 
Register are such as are actually demanded by considera- 
tions of safety. 

would here venture to remark that the experience of 
the surveyors to Lloyd’s Register, gained in the periodical 
examinations of marine boilers of all types, gives them 
exceptionally good oportunities of judging not only of the 
original strengths required for the structures to withstand 
the wear and tear to which they are subjected, but also of the 
defects of different modes of construction ; as probably no 
persons in the kingdom have so many and such varied 
examples of marine boilers of all descriptions, of all ages, 
and in all stages of corrosion passing continually under 
their inspection. 

First, as to the restrictions regarding forms or types of 
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boilers. Lloyd’s Rules require any novelty in the construc. 
tion of either boilers or machinery to be specially submitted 
to the Committee at as early a date as possible. The merits 
and demerits of each plan thus submitted are very care- 
fully considered, and in very few cases indeed have the 
committee of Lloyd's Register refused entirely to sanction 
any arrangement which has been proposed to be actually 
used. In every case of novel boilers in which it was 
evident that the original design or a modification of it 
fally provided for safety, unconditional approval has been 
given, whilst in many cases in which it is considered that 
the continued efficiency and safety of the boilers for long 
periods are dependent upon more than ordinary care and 
attention being bestowed upon them, they have been 
approved of, subject to their being frequently submitted to 
survey. I may mention that nine types of novel boilers 
have been passed unconditionally by Lioyd’s Register, six 
types have been approved of subject to frequent re-survey, 
while the Perkins and Howard boilers are the only types 
which have been strongly objected to and disallowed. 

Of these novel boilers, those of the last-mentioned types 
have already been taken oat of ss. Wanderer and Howard re. 
spectively, at the instance of their owners, and replaced by 
others of ordinary form ; of the nine passed unconditionally, 
two have been taken out of the vessels in which they were 
fitted, and two have been materially modified, after a few 
months’ trial, on account of their not giving economical 
results equal to the anticipations of their designers, not in 
either case on account of their having proved to be dange- 
rous ; of the five types of boiler approved subject to frequent 
examinations, the results in every case have proved that 
the restrictions prescribed have been absolutely required, 
one type of boiler fitted in two coasting steamers having 
been found to have become somewhat damaged in the short 
space of three months between consecutive surveys; whilst 
two sets of similar boilers fitted in unclassed vessels 
making longer voyages, and therefore not subjected to the 
same amount of supervision, became absolutely dangerous, 
through their having been allowed to become dirty, and 
these have had to be removed. 

I think that this clearly sbows that so far as form of 
boilers is concerned, any restrictions imposed by Lloyd's 
Register have not been uncalled for, while I think it will 
be conceded without question that on the subject of the 
use of mild steel for marine boilers coming to the front, the 
action taken by Lloyd’s Register in approving of its use, 
on being satisfied of its quality, greatly facilitated its intro- 
duction. 

Next, with regard to the restriction imposed by Lloyd's 
Register inthe matter of strength. All structures must be 
made with a strength in excess of the load which they are 
designed to bear, in order to provide for their safety in the 
event of the occurrence of any or all of the following con- 
tingencies : 

1. Latent defects or flaws; in the material. 

2. Errors or defects of workmanship. 

3. Exceptionally severe strains which may possibly be 
brought to bear upon the structures by causes other than 
those which they are designed to resist. 

4. The weakening effects of corrosion or wear and tear. 

5. Upon the relative probabilities of the occurrence of 
these contingencies in different structures depends the excess 
of strength required in their design, the proper allowance for 
each af the causes being determined by actual experience. 
In the case of marine boilers, it is with the last-mentioned 
cause that we have principally to deal. As I have pre- 
viously stated, the surveyors of Lloyd’s Register possess 
exceptional advantages in observing the effects of corrosion, 
and this experience was brought to bear upon the subject 
at the time when the rules for the strengths of boilers 
were revised some three years ago. 

I have recently examined into the original scantlings of 
a large number of boilers made by eminent firms of marine 
engineers, and fitted on board vessels classed in Lloyd’s 
Register just prior to the time when the officers of that 
society commenced to survey machinery, confining my 
examination to the cases in which the boilers had not been 
built under Board of Trade supervision, and where the 
manufacturers were, therefore, to a large extent untram- 
melled and left free to carry out their own ideas ou the 
subject of strength ; and in every one of these cases the 
boilers would now be allowed by Lloyd’s Rules to work at 
a pressure, considerably above that for which they were de- 
signed. I find that on an average they would be allowed 
25 per cent. greater pressure as regards the cylindrical 
sheils, 44 per cent. greater pressure as regards the combus- 
tion chamber plating, 38 per cent. as regards stays, and 38 
per cent. as regards furnaces, while in many cases the 
strengths far exceeded these averages Of course, in 
regard to the surplus excesses of furnaces, and to some 
extent also in some cases in regard to the combustion 
chamber plates, it is difficult to work exactly down to any 
fixed rule, as an extra ;'; on the thickness of the plate will 
increase the strength about 15 per cent.; but there is no 
such difficulty in regard to the shells, and this large 
margin shows that Lloyd’s Rules in this case have not 
thrown obstructions on the previous practice, while the 
fact that the present rules are now worked down to by 
nearly all makers seems to show that, on the contrary, by 
inspiring confidence in less scantlings, they have really led 
the way for an increased pressure being carried by the 
same type of boiler to the extent of at least 25 per cent. 
That this confidence has not been misplaced is shown by 
the remarkable immunity from serious accidents of boilers 
which have been passed by Lloyd’s Register ; but, at the 
same time, I will endeavour to show that much, if any, 
further reduction of scantling would be imprudent, taking 
into account the deterioration to which all parts of boilers 
are liable. 

First, let us take the case of cylindrical shells, the great 
thickness of which is the greatest obstacle at present to 
the carrying of increased pressures with the present type 
of boiler, 
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Lloyd’s Rules provide a different coefficient of stress for 
boiler shell plates, according as the longitudinal seams are 
made with lap or butt-strapped joints, and as the rivet 
holes in these joints are drilled or punched, the coefficients 
also varying with the thickness of the plate employed. 
Messrs. Parker and John some time ago carried out a 
series of experiments in order to determine the loss of 
strength of steel plates occasioned by punching the rivet 
holes without subsequently annealing the plate, and at the 
same time, in order to obtain comparative results in the 
case of iron, they made similar experiments with various 
thicknesses of iron plates. Their experiments showed, 
without doubt, that iron loses considerably in strength by 
punching, although to a less extent than steel ; but we can 
scarcely assume that the loss of strength is less than 10 per 
cent., as in most cases it was found to be more than this. 
Lloyd’s Rules provide for a stress of about 10 per cent. 
less being borne by punched plate than by the same plate 
in which the holes are drilled ; at the same time, as experi- 
ments do not show that rivets are any stronger in drilled 
than in punched holes, the same stress is practically 
allowed upon them in each case by reducing the larger 
coefficient of stress by 10 per cent. so far as the rivets are 
concerned for cases in which the holes are drilled. Prac- 
tically, if boiler plate unpunched is credited with a strength 
of 20 tons per square inch, Lloyd’s Rules credit the punched 
plates and also the rivets either in punched or drilled holes 
with a strength of 18 tons per square inch. ; 

Lloyd’s Rules in new boilers made with lap joints allow a 
stress of 7750 lb. and 8500 lb. per square inch with thin 
plates, say ,4, thick, according as the holes are punched or 
Crilled, in ° plates they allow 8250 lb. and 9000 Ib., in 
}2 and thicker plates they allow 8500 lb. and 9500 lb. per 
square inch respectively. These figures, neglecting all pos- 
sible imperfections of workmanship, and assuming a 
strength of plate of 18 and 20 tons per square inch respec- 
tively, give a margin of strength of 5.2, 4.9, and 4.7 times 
respectively. If these plates become uniformly corroded 
to the extent of ,; of an inch, the same working pressure 
will produce stresses of about 9300 Ib. and 10,200 lb. per 
square inch in each case, the margin of strength being in 
all cases reduced to about 4.4 times, while a corrosion of 
one-eighth of an inch in the three cases reduces this 
margin to 3.5, 3.8, and 4.0, and a corzosion of ;; brings 
these numbers to 2.6, 3.3, and 3.6 respectively. This 
amount of corrosion is not an uncommon amount to be met 
with in boiler shells six or eight years old, and would so 
lessen the strength of the thinner plate as to demand a con- 
siderable reduction of the working preséure, while even in 
the thicker plate the margin of strength is less than many 
prudent engineers would care about working with, cousider- 
ing that these figures do not provide for any contin- 
gency as to defective material or workmanship. 

In shell plates fitted with double butt straps, if the straps 
are originally made somewhat thicker than the half of the 
thickness of the plates, a considerable uniform corrosion 
can take place without weakening the joint at all. For 
instance, suppose the butt straps are made three-quarters 
the thickness of the plate, and the strength of ee is 
made to be originally 75 per cent. of that of the solid plate, 
then a uniform corrosion to the extent of a quarter of the 
thickness of the plate, will reduce throughout to that of the 
rivetted joint, so that the only loss of strength the struc- 
ture would receive is that gained by the crossing of the 
joints—an amount which experiments have shown to be 
very small, with the wide plates now generally used. On 
the other hand, corrosion is often very far from uniform, 
and in the event of a leaky joint—a by no means unknown 
occurrence in the bottoms of beilers—the corrosion always 
found at neglected leaky places will attack the weakest 
place, the joint itself, and will really weaken the structure. 
Taking these points into consideration, Lloyd’s Rules 
allow a greater stress with double butt strapped joints than 
with Jap joints, although not so much greater as the 
uniform corrosion theory alone would justify. 

Coming now to stuys; the greatest stress allowed is 
6000 lb. per square inch calculated from the smallest part 
of the stay, both with large and small stays: but when we 
consider that large stays are almost invariably made with 
raised threads and have the ends welded on, and that the 
strength of the welds cannot be relied upon to be equal to 
that of the rest of the bar, and also that the smaller scréw 
stays have the threads left on them and are thus to some 
extent protected from corrosion, we see that a very appre- 
ciable amount of corrosion on each will be requirea to 
bring their strength to an equality. 

In flat plates supported by stays, and also in circular 
furnaces subjected to external pressure, we find a deal of 
difficulty in estimating the pressure which will produce a 
given amount of stress. In all the experiments on these 
joints with the results of which I am acquainted, the 
principal point observed has been the ultimate pressure 
—— rupture or collapse. In some only of the cases 

ave the bulges and sets at the different pressures been 
carefully observed, while the critical pressure at which 
permanent set was first produced has in most, if not all, 
of the experiments on flat plates, to be estimated to be 
between two pressures, more or less widely apart, as the 
stages at which the observations were made were 
few or numerous. For instance, in some of a very 
extensive set of experiments made recently, it is recorded 
that there was no set or bulge at 50lb.,and ,y set at 
100 Ib. in one case, while in another there is no set 
recorded at 200 lb., and ;4 set at 300 lb. pressure, 
the results thus giving no definite knowledge as to 
the exact proof pressure within 50 per cent. of the truth 
in the first case and 33 per cent. in the second. Experi- 
ments conducted in this way are nearly useless, so far as 
concerns any light they throw upon the elastic or useful 
strength of flat plates supported by stays. 
_ Now in most structures the stress produced in any part 
is proportional to the load producing it, not only up to the 
elastic or proof stress, but also up to the ultimate strength 





of the material, so that an experiment givin the ultimate 
strength of the stracture will also give a fair idea of its proof 
or elastic strength, if the ratio of the proof stress to the ulti- 
mate strength of the material is known. In the cases both of 
flat plates and furnaces, however, this does not hold good. 
With both, so soon as the proof strength is exceeded, the 
ratio of stress to load becomes widely different from what 
it was before. Inthe case of the flat plates, when a large 
amount of bulging has been produced by the pressure, the 
material is evidently wholly in a state of tension, whereas 
up to the proof strength the material must be in tension 
only where it becomes convex, and in compression where it 
becomes concave. ‘The ultimate pressures such plates will 
bear are therefore, with ductile material, considerably 
more than double their proof pressures, being more propor- 
tional to the ductility or power of stretching than to the 
original stiffness or rigidity of the plates. Further, it is to 
be remarked that in all boilers, it is impossible to keep the 
plates exposed to the action of the heat of the furnace 
gases absolutely clean, and a very thin scale upon the water 
side of the plate is sufficient to offer such an obstruction to 
the flow of heat through it that the plate must become 
somewhat overheated, and when more than a very thin 
scale is allowed to accumulate, the plates must get very hot, 
and lose considerably in rigidity. This contingency has to be 
provided for, as well as the loss of strength due to corrosion. 
As a matter of fact, we find that very few, if any, old 
boilers have their chamber plates unbuckled, whilst, in 
very many comparatively new boilers, the plates are 
largely bulged through overheating alone, although they 
are found to be of their original thickness and to have a 
large margin of strength when cold. These considerations 
must not be lost sight of when comparing the pressures 
which are allowed in practice with the ultimate strengths 
found by experiments upon cold plates. 

Lloyd’s Rules give a larger coefficient for } in. than for 
ysth plates, thus to some extent providing for corrosion, 
and they also give a greater coefficient for plates in which 
the stays are fitted with nuts than for those in which the 
heads are rivetted, on account of the greater security 
afforded by the former method of securing the stays where 
buckling of the plates is to be apprehended. With regard 
to the rules as they are at present for flat plates, I think I 
may safely say that they do not throw any serious obstacle 
in the way of working with a pressure of 200 lb. per square 
inch, which largely exceeds any pressure that is either bein 
used or contemplated at present, whilst experience gain 
with old boilers does not warrant any reduction of scant- 
lings from those now required. 

In the cases of furnaces, we very much require some 
elaborate and costly experiments to determine the true law 
as to their actual strengths, the number of experiments 
made on full-sized furnaces up to the present being very 
small. Fairbairn’s experiments were made principally on 
small models, and the rule he deduced, or modifications of 
it, have generally been used by engineers in designing 
flaes, but unfortunately this rule does not well apply to 
the dimensions of furnaces usually adopted in marine 
boilers. For instance, it cannot be considered that a flue 
7 ft. long and 3 ft. 6 in. in diameter, made of } in. plates, 
would kave its strength doubled by fitting an anti-collaps- 
ing ring at the middle of its length—a result which Fair- 
bairn’s rule would lead one to suppose. 

Recently, Mr. Fox, of Armley, Leeds, has made some 
experiments on flues about 7 ft. long and 3 ft. diameter, 
but as his experiments were made solely as a means of com- 
parison of plain v. corrugated flues, various lengths and 
diameters were not necessary for his purpose, and were 
accordingly not used. In these experiments it is to be 
noted that all the plain fines colla at a much lower 
pressure than that deducible from Fairbairn’s rule, from 
their dimensions and thickness. 

Although there is such a lack of experiments giving the 
actual collapsing pressures of furnaces, we have an 
immense number of experiments of a negative character. 
The great number of actual furnaces at present running 
safely show that their collapsing pressure is at least greater 
than that at which they work, and thus prove that the rules 
by which they were designed provide at least sufficient 
strength for practical purposes, while not one of the many 
cases coming under my knowledge of actual collapse of 
furnaces at the ordinary working pressure has been due to 
constructive weakness. In some of the cases the cause has 
been clearly seen to be shortness of water, in others it has 
been the accumulation of lime-scale, in several others it 
has been the accumulation of a peculiarly tenacious scale, 
apparently principally composed of precipitated carbonate 
or sulphate of line from the water, intimately mixed with 
mineral oil from the cylinders. A very thin coating of this 
greasy deposit appears to be quite as non-conducting as a 
much thicker deposit of crystalline scale. Several collapses 
are traceable to a deposit of common salt, through allow- 
ing the density of the water in the boiler to gradually 
accumulate up to the saturation point ; and in one at least 
of the two or three cases in which the furnaces have lately 
collapsed, but have been found to be perfectly clean on the 
vessel's arrival in port, this accumulation of salt has been 
the cause of the accident, but the engineers have, by fresh- 
ening the water after the accident, dissolved the deposit. 
All these cases come under the category of overheating, 
not of structural weakness, for although the use to which 
furnaces are put necessitates their being raised to a tem- 
perature somewhat above that of the steam, and therefore 
requires their being made thicker than would suffice to 
withstand the working pressure if they were always cold, 
yet no thickness of plate whatever will give sufficient 
rigidity at a red heat to prevent such accidents if they are 
subjected to such conditions. 

In investigating the strength of furnaces, and in decid- 
ing upon what margin of strength is necessary to provide 
for safety, it must be remembered that, unlike most other 
structures, their proof strength is also their ultimate 
strength. Up to their proof strength the material is sub- 
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jected to simple compression, but so soon as this is reached 
deformation commences, andthe material then fails, by 
cross bending, at a much lower pressure than it stood before 


alteration o form. In fact, a slight deformation pro- 
duces such a considerable loss of strength in a tube sub- 
jected teexternal pressure, that it appears that the im- 
portant factor to be ascertained in any flue of given diameter 
and thickness is not so much its length as its roundness. 

Lloyd’s rules for furnaces are a modification of Fair- 
bairn’s rule, with a limit as to the effect of short lengths ; 
they do not take into account the form of the joint of the 
plates, whether welded, lapped, or butt-strapped, or whether 
the rivet holes are punched or drilled, as careful measure- 
ments of a great number of furnaces, as actually made, 
show that the roundness, or rather the want of roundness, 
in practice does not depend upon the joint at all, but 
depends upon the care bestowed on the workmanship, the 
roundest furnaces being often found to be those with lap 
joints, while welded flues are often far from cylindrical. 

If further experiments are made upon the strength of 
flues, Ido not think that they can very much affect the 
existing pressures carried by furnaces of the proportions 
at present used, but if the rules for furnaces do bear 
hardly upon engineers, I feel sure that, if they will prove 
by actual experiment, as Mr. Fox did with his corrugated 
flues, that any modification of them will provide for safety, 
making due allowances for the weakening by corrosion and 
other contingencies, the Committee of Lloyd’s Register 
would not be found to raise obstructive objections. 

With regard to the statements I quoted at the commence. 
ment of this paper as to the use of locomotive boilers for 
marine purposes, I would wish to remark that the conditions 
under which marine and locomotive boilers work are widely 
different. Locomotive boilers may be kept under constant 
skilled supervision, while marine boilers are often away on 
voyages of many months’ duration. Locomotives, again, 
not being fed with sea water, do not in general suffer so 
much from corrosion, nor from the accumulation of non- 
conducting scale as marine boilers, and therefore they do 
not require at first such a large margin of strength beyond 
the working pressure ; but I think it very ‘'oubtful if old 
locomotive boilers are allowed to run with less margin of 
strength than old marine boilers, before they have their 
pressure reduced or are broken up, and it is at this stage 
of their existence, if at all, that their relative strengths 
should be compared. 

At the present time, while many engineers are looking to 
the locomotive type of boiler as offering some advantages 
in point of weight over the marine boiler as at present in 
use, it may be interesting to know that one of the boilers 
— unconditionally by Lloyd’s Register was of the 
ocomotive type, but its performance during the first 
voyage of the vessel was so unsatisfactory that the owner 
ordered another boiler of ordinary type to replace it, and it 
was taken out of the vessel after about six months’ work. In 
this boiler, even after three months’ work, the sides of the 
fireboxes commenced to bulge between the stays, although 
they were kept as clean as it is possible to keep marine 
boilers, and the water spaces were thought to be ample, 
being 6 in. wide at the lowest part, the circulation of water 
in these spaces also being supplemented by external circu- 
lating pipes. The flat-sided firebox does not seem, from 
this, to be well suited for marine boilers, and further 
experience with this and with other novel boilers has 
shown that when the firedoor is open, the cold air rushing 
in direct to the tubes contracts them at the ends, and causes 
them to leak ; whereas, in the ordinary boiler this air has 
to pass close over the fire before reaching the tubes, and 
as gets heated and does not do so much mis- 
chief. 

Up to the present time, I believe that the reason why the 
ordinary type of boiler is almost invariably applied for 
marine purposes is not on account of any restrictions 
imposed upon new types by Lloyd’s Register or by any 
other controlling body, but solely because the great diffi- 
culties of designing a marine boiler which shall meet all 

ractical requirements better than those of ordinary type 
ye been greater than the inventive genius of our marine 
engineers has been able to overcome. In conclusion, let 
me say that I feel sure if marine engineers will design and 
submit any improved boiler to the Committee of Lloyd’s 
Register, it will have very careful consideration, with a 
view to encouraging any safe advance, but safety must be 
the first consideration. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday there was again 
a large attendance on ‘Change at Middlesbrough, but 
business was restricted to comparatively few transactions. 
The usual meeting of ironmasters was held in the forenoon, 
and they agreed that 43s. 6d. per ton should be the price of 
No. 3 Cleveland pig. The market price, however, was 
43s. per ton. Messrs. Connal and Co., the warrant store- 
keepers here, had a stock of about 160,772 tons, which is a 
decrease of 4630 tons compared with the previous Tuesday. 
Shipments are very active and will continue so to the end 
of the month, when it is believed the total exports of pig 
iron from Middlesbrough will have reached about 90,000 
tons. There is a disposition on the part of Continental 
buyers to purchase from hand to mouth until they satisfy 
themselves that prices are not likely to change in their 
favour. On this point ironmasters manifest confidence that 
with a continuation of the restriction of production and the 
improved trade they will be able to obtain better prices. 
As to America, there are still numerous inquiries, but there 
is no fresh business being done. Last week about 2000 
tons of pig iron were sent to Continental ports and tran- 
shipped to the States. 


Restarting the North Yorkshire Iron Works.—These 
works, which are conveniently situate at South Stockton, 
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and which have been idle for so long a time, restarted by a 
new company, who will now conduct the concern as the 
South Stockton Iron Works Company. At present twenty- 
four puddling furnaces have been put in operation, but it 
is expected that within the next few weeks twenty others 
will be at work. The chief production will be .puddled 
bars, bulbs, and angles. 

The Manufactured Iron Trade—Al! branches of the 
manufactured iron trade are steadily occupied, and prices 
are the same as those quoted last week. 


The West Hartlepool Blast Furnaces.—These furnaces 
are to be restarted under the management of Mr. Kirk, of 
the Carlton Iron Works. 


Engineering and Shipbuilding.—As was expected, the 
wages question in the engineering trade at Newcastle-on- 
Tyne was amicably and speedily settled, by the employers 
conceding an advance. In other parts of the North of 
England, therefore, there will be no difficulty on this head. 
All the engineering establishments are fully at work and 
will be kept busy for many months. Shipbuilders on the 
Tyne, Weare, and Tees continue to turn out great quan- 
tities of work. 


The Steel Trade.—Messrs. Bolchow, Vaughan, and Co. 
are very brisk at their Eston Steel Works, Middlesbrough, 
but they are not receiving new orders. The fact is, that 
owing to the weak demand for steel, prices are low and 
makers, who have sufficient work in hand to keep their 
plant going for a time, are not anxious to do fresh business 
at the present quotations. 


The Coal and Coke Trades.—There is some apprehension 
just now as to the immediate future of the coal trade. 
Whether the miners of Durham will resort to a strike for 
an advance of wages or refer the question to arbitration 
remains to be seen. Producers of household coals contend 
that the wages should be reduced if the prices of fuel are 
any criterion, while the pitmen point to the coke makers, 
and, using the same argument, say they should have a 
substantial advance in wages. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market. —The pig-iron warrant market 
was stronger at the opening on Thursday, and prices met 
with an advance to the extent of 54d. per ton, chiefly in 
consequence of the reduction of the Bank rate, but part of 
the advance was subsequently lost, and the closing quota- 
tions showed a gain of 4d. over those of the previous day. 
Business was done in the morning at from 48s. 2d. up to 
48s. 5d. cash, and from 48s. 44d. up to 48s. 74d. one month, 
the close being buyers at 48s. 5d. and 48s. 7d. cash and 
one month respectively. The market was quieter in the 
afternoon, and there were transactions at from 48s. 6d. 
down to 48s. 4d. cash, and at 48s. 8}d. to 48s. 6}d. one 
month ; and at the close of the market there were sellers 
asking 48s. 54d. cash and 48s. 7}d. one month, and buyers 
offering 1d. per ton under. The market was much weaker, 
and even very depressed on Friday, and prices receded 54d., 
making a decline on the week of 1s. 2}d. per ton. Business 
was done during the forenoon at from 48s. 4d. down to 
47s. 10}d. cash, also at 48s. 6d. down to 48s. 14d. one month, 
and the close was buyers at 47s. 10}d. cash and 48s. 14d. 
one month, and sellers near. The market was again 
easier in the afternoon with a moderate amount of business 
done at 47s. 104d. down to 47s. 9d., then back to 47s. 114d. 
cash, also at 48s. to 48s. 14d. one month, the close of the 
market being buyers at 47s. 11d. cash and 48s. 14d. one 
month, and sellers near. The market was decidedly flat 
at the opening on Monday, and a decline in price amount- 
ing to 3id. per ton was reported ; subsequently, however, 
there was a recovery, and the final transaction was 1d. 
over last Friday’s closing quotations. There were transac- 
tions on forenoon ’Change at from 47s. 11d. down to 
47s. 74d. cash, and from 48s. lid. down to 47s. 10d. one 
month ; and at the close of the market there were buyers 
offering 47s. 8d. cash and 47s. 10d. one month, and sellers 
near. The afternoon quotations ranged from 47s. 8jd. up 
to 48s. cash, and from 47s. 11d. up to 48s. lid. one month, 
the close being sellers wanting 48s. vash and 48s. 2d. one 
month, and buyers offering 1d. per ton less. The tone in 
the afternoon was certainly better, and a fair number of 
transactions were reported. An improvement in prices 
was again reported yesterday, the total advance being 34d. 
per ton. Firmness was the rule in the forenoon, and 
there were transactions at from 48s. up to 48s. 34d. 
cash, and at 48s. 14d. up to 48s. 44d one month. At 
the close there were buyers offering 48s. 2d. cash and 
48s. 4d. one month, and sellers near. The market 
was strong in the afternoon, and business was done at 
48s. 3d., 48s. 5d., and 48s. 3jd. cash, and at 48s. 5d. to 
48s. 6d. one month, and there were sellers at the close 
asking 48s. 4d. cash and 48s. 6d. one month, and buyers 
offering 1d. per ton under. Business was done on fore- 
noon ’Change to-day at 48s. 54d. up to 48s. 7id. cash, also 
at 48s. 7d. up to 48s. 9d. one month, the close being buyers 
at 48s. 6d. cash and 48s. 71d. one month, and sellers near. 
There was still a little further improvement in the after- 
noon, business being done at 48s. 6d. up to 48s. 8d. cash, 
also at 48s. 74d. up to 48s. 9d. one month ; and the close of 
the market was sellers at 48s. 7d. and 48s. 9d. cash and 
one month respectively, and buyers near. The decline 
which took place in prices at the end of last week was at 
first confined to warrants, makers’ iron being scarcely 
affected ; since then, however, the latter has also declined 
in price, in some instances to the extent of 6d. per ton. 
The statistics of the trade are, on the whole, still favour- 
able, and not the least satisfactory feature about them 
is the reduction which is going on from week to 
week in the stock of pig iron in the public warrant 
stores. Yesterday there was an increase amounting 
to 70 tons, making the tote] 629,669 tons, which is a con- 





Siderable reduction on the stock existing a week ago. 
There is no doubt, a certain feeling of depression 
existing, which is said to be due to the fact that some 
holders are of opinion that there will be much less business 
doing further on in the season. On account of the more 
or less continuous drooping of the market, holders are 
decidedly despondent, and their speculative tendencies are 
discouraged. Then, again, there is the heavy stock, which 
proves to be a decided incubus, while it is likewise a great 
power in the hands of those dealers whose interest it is to 
sell at lower prices. It has recently been stated that the 
demand from America continues to improve, but private 
advices just come to hand from the States represent the 
market on the other side as being very weak for Scotch 
pigs, and that the prices are unsatisfactory, while Scotch 
iron is being sent into store. A fair amount of trade is 
doing on Continental account, and there are some good 
inquiries. Some of the largest foreign shipments of pig 
iron reported last week were sent to the United States, 
Russia, Holland, Germany, France, Australia, &c., 
Belgium, and Can Last week’s shipments amounted 
in all to 12,375 tons, as compared with 17,544 tons in the 
preceding week, and 12,262 tons in the corresponding week 
of last year. 


Shipbuilding Plant for Denmark.—Messrs. James Bennie 
and Co., of the Clyde Engine Works, Polmadie, Glasgow, 
have been ent: usted with a large contract for shipbuilding 
plant fora firm of shipbuilders and engineers about to com- 
mence business in Zeeland, Denmark. The contract 
consists of shipbuilding appliances of the most modern 
design and construction, such as punching and shearing 
machines for beavy plates, plate-bending rolls, plate- 
planing machines, keel-plate machines, patent beam bend- 
ing machines, &c., for the manufacture of which Messrs. 
Bennie and Co. have won a deservedly high reputation. 
The plant will be despatched from the Clyde about the 
middle of June. 


Institution of Engineers and Shipbuilders.—At last 
week’s meeting of the Institution of Engineers and Ship- 
builders in Scotland there was a very interesting and com- 
prehensive bill of fare. First there was a discussion on a 
paper by Mr. James Hamilton, Jun., entitled ‘‘ On the Com- 
parative Commercial Efficiency of some Steamsbhips,’’ the 
chief speaker in which was Mr. Robert Mansel, who was 
the chairman for the evening, in the absence of the Pre- 
sident. Then came a discussion upon a paper ‘‘On the 
Crystalline Structure of Steel,’’ by Mr. G. S. Packer, 
metallurgical chemist to the Steel Company of Scotland 
Some interesting and very valuable remarks were 
made in the course of this discussion upon the proper 
treatment and the ‘capabilities of mild steel, more 
especially in boilermaking. One speaker (Mr. Halley, 
engineer manager to Messrs. Robert Napier and Sons) 
stated that the ‘‘ wasters’’ in the shape of plates were now 
reduced to an infinitesimally small number as compared 
with those that have to be rejected that are known as best 
Yorkshire iron. Mr. Robert Douglas, of Kirkcaldy, after- 
wards read a short paper ‘‘On Compound Marine Steam 
Engines with Three Cylinders and Two Crarks;” in 
the course of the disussion to which it gave rise a 
good deal was said about the labours of Mr. A. Taylor, of 
Newcastle-on-Tyne, and Mr. A. C. Kirk, of Glasgow, in 
connexion with the working out of the idea of triple expan- 
sion engines. Mr. Douglas stated that the engines of the 
steamer Claremount, which had been made by his firm from 
Mr. Taylor’s designs, were worklng on 1.3 lb. of coal per 
horse power per hour. The discussion of the paper was 
adjourned till next meeting, and the business closed with 
a paper by Mr. Joseph Moore, C.E., San Francisco, ‘‘ On 
Hydraulic Machinery for Deep Mining,’’ communicated 
nag Mr. Ralph Moore, Her Majesty’s Inspector of 

ines. 


Royal Society of Arts.—A meeting of the Royal Scottish 
Society of Arts was held on Monday night, Mr. Alexander 
Fraser in the chair. Dr. Stevenson Macadam communi- 
cated a paper by Messrs. Eglin and Gardner, American 
factors, Glasgow, on ‘‘ Spurr’s Combined Wood and Paper 
Veneers, Suitable for the Decoration of Walls, Ceilings, 
and Doors.’’ Mr. Eglin, who supplemented the paper read 
by Dr. Macadam, stated that veneer hangings would last as 
long as any house, and improved in appearance with wear. 
Several members of the Society and others, including one 
or two decorators who had tried this method of decoration, 
spoke approvingly of it, and insisted that it was specially 
well atlapted for doors, dados, and floors. The paper, 
which was illustrated by numerous specimens of the hang- 
ings, was referred to a committee, Mr. Peebles convener. 


The Tay Bridge Works.—This day week Mr. Arrol, the 
contractor for the Tay Bridge, broke ground preliminary 
to beginning active operations. It is his intention to erect 
somewhat extensive workshops on the northern side of the 
river, indeed, the ground to be enclosed extends to nearly 
a quarter of a mile along the northern shore, all within 
the burgh of Dundee. 


The Clyde and St. Lawrence Timber Fleet.—Both at 
Greenock and Port-Glasgow the vessels employed in the 
North American timber trade are now being fitted out 
preparatory to sailing for the St. Lawrence early next 
month. The prospects this spring are as yet far from 
encouraging, as the rate now offering for homeward 
freights is low. 

Findochty Harbour.—It is stated that the efforts of the 
fishermen of Findochty to raise locally the fund required to 
enable them to obtain a grant for the construction of a 
harbour, have been successful. The community of Fin- 
dochty have now at command a sum of 30001. ‘The money 
has been partly subscribed by tbe fishermen and those 
interested in the protection of their boats in prosecution of 
their calling, and was also partly realised from a bazaar 
recently held at Buckie. N I 





Now that they have raised the 


sum of 30001., they are in a position to claim ¢ ory 
70001. promised by the Board of Fisheries, The teat 
of 10,0001. will defray the cost of constructing the harbour. 
Messrs. Stevenson, Edinburgh, prepared a design for = 
harbour, and it is at present before the Board of Trade for 
examination and approval. The engineers are now engaged 
in the preparation of working plans. Formal authority for 
the construction of the harbour will also be obtained from 
the Board of Trade, and the works begun as speedil 

possible. _ 








NOTES FROM SOUTH YORKSHIRE, 
: SHEFFIELD, Wedn 

Colliers’ Defections.— Messrs. Cammell and _ 
summoned fourteen miners and trammers employed at the 
Oaks Collieries before the Barnsley magistrates for leaving 
and neglecting work without notice. Compensation 
amounting to 11/. 12s. was claimed as damage, which was 
stated to merely nominal, the loss sustainec being great 
Full compensation, with costs, was allowed in each case. 
Very few paid, and notice for distress was applied for 
against the defaulters. 


The Great Northern Extensions in the Spen Valley,— 
A meeting of the Railway Committee of the Cleckheaton 
Chamber of Commerce was held on Wednesday evening, to 
take into consideration what steps should be adopted by the 
Chamber with regard to the opposition against the passing 
of the Bill for the construction of the new railway by the 
Great Northern Railway Company for the Spen Valley. It 
was stated that Mr. Henry Atkinson, an extensive property 
owner, was petitioning against the Bill. The Railway Com- 
mittee of the Chamber of Commerce decided to petition in 
favour of the Bill, and to obtain the signatures of the sub- 
scribers to the Chamber, to show that the members 
generally support the project. It is understood that a 
petition will be prepared and signed by the inhabitants of 
the town generally favourable to the scheme. 


Bradford and Keighley Branch of the Great Northern 
Railway.—The work of constructing the Keighley, Brad- 
ford, and Halifax branch of this railway has now been in 
operation for several years. That part of the railway 
most affecting Keighley was commenced in the year 187s, 
when the first sod was cut at Cullingworth by Mr. Bicknell, 
the managing partner of Messrs. Beaumont and Bicknell, 
who had the contract for boring the several tunnels. When 
the line is completed it will be a valuable connecting link 
between south-west Lancashire and south-east Yorkthire. 
Not only will it afford toa large population in a district at 
present almost inaccessible the boon of cheap and rapid com- 
munication with the towns of Bradford, Halifax, and 
Keighley, but as opening to Halifax, Huddersfield, and 
Wakefield a means of access to Scotland and the north of 
England by the Midland system. Another important rail- 
way scheme is also on foot, namely, the proposed constrae- 
tion of aline from Crossroads, near Keighley, to north- 
east Lancashire. Should this scheme be carried out the 
railway communication with Leeds, Bradford, Keighley, 
Lancashire, and the North of England would be almost 
perfect. The route of the line is very circuitous, caused 
by the company touching the villages referred to, and 
owing to the rugged nature of the country through which 
the line passes. The carrying out of the works up to the 
present has involved great expenditure of labour. 


Charles Cammeli and Co. and the Removal of the Rail 
Trade.—The annual meeting of the shareholders of Charles 
Cammell and Co. (Limited), was held to-day, when the 
report was passed. The principal item was the proposal 
of the directors to increase the capital of the company by 
350,000/. in order to purchase the steel rail works of 
Messrs. Wilson, Cammell and Co., Dronfield, and the 
Derwent Iron Company’s works, at Iron-Kingston, on the 
Cumberland coast, the object being to roll rails for export 
near to the shipping port. This will save Messrs. Cam- 
mell and Co. about 60,0001. per annum in railway carriage, 
and the fact that the shareholders approve of the scheme 
and subscribe to it is an indication of what Sheffield men 
think of railway monopolies. 








Tue New Dersy Hospitrat.—On Saturday last a new 
hospital for the town and neighbourhood of Bury was 
opened. The architect is Mr. Lawrence Booth, of Man- 
chester, and the hospital is built to form the nucleus of a 
much larger institution; the administrative block is so 
arranged that it will suffice for all purposes when the 
hospital accommodation has been increased to three times 
its present capacity. The wards and day rooms are on 
the pavilion principle, and are warmed and ventilated by 
Shillito and Shorland’s grates. The cost of the building 
has been about 13,800/. 

8.S. ‘Saint Ronans.’’—This vessel—the li rzest ever 
built at Hull—which has been constructed by Earle’s Ship- 
building and Engineering Company, Limited, for Messrs. 
Rankin, Gilmour, and Co., of Liverpool, left Hull on her 
first voyage on Saturday last. She is 4484 tons gross and 
2951 tons net, is 416 ft. long over all, and has a total carry- 
ing capacity of 5100 tons. Her engines, which also were 
made by Earle’s Company, are 500 nominal horse power, 
having cylinders 42 in. and 84 in. in diameter and 60 in. 
stroke. Steam is supplied by three double-ended boilers of 
steel, at a working pressure of 90 lb. Her present desti- 
nation is Boston, Messrs. Thomas Wilson, Sons, and Co., 
had shipped 2000 tons cargo and coal for that port. On 
leaving the Humber, before proceeding to London to take 
in the remainder of her cargo she was put on the measured 
mile at Withernsea, and her average speed was 124 knots, 
and the indicated horse power 2400, which was deemed 
highly satisfactory by all on board. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compmep sy W. LLOYD WISE. 





ONS FOR PATENTS DURING THE WEEK ENDING 
APPLICATI MARCH 27, 1889, 


In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 





Nos. NAMES, & 
and | oF APPLICANTS. 
Dates. 


ABBREVIATED TITLES, &0. 





1882 
Hasek 


1355 A. H. Lowe, Brixton. 


1356 R. and M. Theiler, 


Islington. 
1357 J. Thom, Wolver- 


hampton. 

1358 J. and W. Hall, Not- 
tingham. 

1359 H. Ivey & J. H. Crad- 
dock, London. 

1360 H. ene, Manches- 


1361 J. Higby & L F, Banks, 


1362 | A. Riche, Jeumont, 
France 

1363 F. Maxwel 1-Lyte, 

1364 | J. oy "Wigan. 

1065 | F. Asthower and T. 
Bicheroux, Anuin, 
Westphalia. 

1336 | A. E. Dolbear, Somer- 
ville, Mass , U.S.A. 

1367 A. E. Dolbear, Somer- 
ville, Mass., USA 

1368 | A. E. Dolbear, Somer- 


1369 | H. D. B. Wall, Liver- 


00. 
1370 ue Howson, Drigh- 
lington, Yorks. 
1371 | J. Baier, London. 


1372 | H.R. Allen, Indiana- 
lis, U.S. 


polis. 

1373 | H. Bridgewater, Wat- 
ford, Hert 

1374 | J. Bunsteld, Colne, 


1375 | J. H. ‘Black. London. 
1376 | W. Watts, London. 
1377 | W. 


and 
M wel Midcalder, Ny. B. 


178 G@. Mandleberg, H. > 
Rothoand, and 
Mandleberg, Man. 
chester. 

1379 a B. Baker, Lon- 


on. 

1380 Mills. 

1381 | J. J. Tyler, Bromley 
a 

1382 | C. Fisher, Lough- 
roug! 

1383 | J. — Blackburn, 


138% | W. March, London. 
1385 | J. Formby, Formby, 


Lanc. 
1386 | G. M. Aliender, in: 
don, and 
Crossby, Gnelustord 
1387 W. Teague, Illoga: 
1388 | G. Adhhowns ond. ‘G. 
Kent, Portsea. 
139] FLA. Bonnefin, Lon- 


don. 
1390 | J.B. Rogers, London, 


1391 | Rath. Komdromy. 


1392 | D. Graham and H. J. 


Fangeat. 


mith, Gl iw. 
1393 | F. B. Rawes, | Strat- | 
ford, Essex. 


1394 | H. M. Enight London. 


1395 | J. Lucas, Birmingham. | 


1396 | @. J. Andrews, and 
| F. H. Parker, Lon- 


don 
1397 | J. FA Grimmo, Leyton, 


} 


| 





Combined pantomimic trick and 
jacking case. 

Telephones. 

Securing door knobs to their spindles. 

Apparatus for cutting mortise holes 
in wood. 

Brakes for railway vehicles. 

Gas motor engines. 

Sliding block breechloading small 
arms. 

Permanent way of railways and 
tramways, &c. 

Secoidary b. tteries. 


Wheels. 


Moving rollers of rolling mills for || 


iron, steel, &c., by belts. 


Working telephonic and telegraphic 
apparatus. 

Providing ground connexions for 
electrical circuits. 

Electrical cables. 


Metal drums or like vessels used 
for oil, &c. 
Spinning machinery. 


Means for taking measurements or 
o 7-4 for cutting out clothes. 
0. 


Railway chairs. 
Looms. 


Locks 

Spile holes of casks. 

Production of ammonia, &c., from || 
coal, shale, &c 


Waterproof capes or cloaks, &c. | 


Apparatus to be applied to fire- 
buckets, &c., for extinguishing fire. | 
Apparatus for raising water for pro- | 
duction of artificial fountains, &c 
Marine governor. 


Aqpuutes for drawing off water, 
nine employed in looms for weav- 


Tip Ww: 
wisetrie “coatect- making thermo- 


Machines for separating cream from 
milk, &c. 


Valves for air compressors. 

Chimney tops or ventilators for pre- 
vention of smoky chimneys. 

Filtering liquids and separating 
solid matters therefrom. 

| Driving, — and indicating 
speed of dynamo machines for 
lighting purposes, applicable for 
railway vehicles on or to which 
dynamos can be affixei for pro- 
ducing the current by the motion 
thereof. 

Preparing — or surfaces for 
printing 

| inbendesssnt electric lamps, ' and 
preparation of carbons for same. 

Obtaining sulphur and some of its 
compounds and treatment 
thereof, &. 

Chest expanding corse 

Lamps for bicycles, ac, 

Purification and deodorisation of 
sewerage. 


Flower-pot stand. 


oe 3 motw 8 for use in the 

‘ture of boots, &c. 

Furnaces and cane of ‘treating 
solid and fluid substances used in 
such furnaces during manu- 
— of malleable iron and 


rt electric lamps. 


1401 | J. McK. main, Cross- a devices for miners’ safety 
amps. 


sex, 
1398 | iam. Lenormand- | 
Carpentier. 

1:99 | J. Burch, Stockport, 
| and W. Evans, Man- 
| chester. 

March} 

23 

1100 | T. E. Gatehouse, 

Camberwell. 

field Iron Ore | 

— Cumber- 
1402 es Deleye and 

Guclha 


1103 | J. Lewis, 








Tu pvlar toilers. 





Names, &c. 
OF APPLICANTS. 


Bos. | 
Denes | 
Dates. | 


ABBREVIATED TITLES, &c. 








arc 
1404 | E. pier, Beverley, 


1405 | Ww. Urquhart, 
Crouch Hill. 


1406 | W. J. Holroyde, Man- 
| _ chester. 
1407 | W. T. Lewis, Aber- 
| dare, and W. H. 
Massey, Henley-on- 
hames. 
Kingston,  5t. 
John’s, Kent. 


1408 | F. 


e the-Saar, Prus- 
| _ sia. 
1410 | U. Scott, London. 


heaton, Yorks. 
1412 | 0. E. Woodhouse and 
| = Ls Rawson, Lon- 








} 1413 J. “iilis, Rosendale, 


Lode. 


1416 W. R. and C. A. 
Williams, Newport, 


Mon. 

1417 vie. Aberdeen, 
1418 | A, we x jowe. 
Mass., U.S. 

1419 F. phipley a "?. A. 

Yorks. 
1420 R. P. Pictet, Geneva. 


1421 J.P. Jones, London. 
1422 J. Miniere, Paris. 





| 1423 | Boult. 








Dudley. 
1424 Lake. Tyler Manu- 
| facturing Co. 

1425 A. Pengelly and R. 
Day, Highbridge, 
Somerset. 


| 1426 W. Jones, Glasgow, 


and J. Macleod, Bir- 


| kenhead. 
1427 | T. a. Hawley, 


ent. 

1428 a... Free, Mistley, 
ssex 

1429 C. T. Wordsworth, 
Leeds, and J. Wol- 
stenholme, Rad- 
cliffe, Lanc.. 

1430 Clark. <Anunsen, 


1431 T. Smith, Stcke-on- 
Trent. 


1482 _ W. Bartholomew, 
Lambeth. 


1433 | J. Lewthwaite, Hali- 
fax. 


1435 | B. Finch, Westminster.| 
1436 | J. Z. Cressy, Glasgow. | 


1487 | 8. Cohne, London. 


1438 H. Barrett, London. 
1439 | J. ne Glouces- 
F. 


1440 | BR. G. Garvie and H. 
Skinner, Aberdeen.: 
1441 | Edwards, Clerc and 
Hémot. 
1442 | C. Green, Lincoln. 
1443 | J. sousons, 5 New 
Swindon, Wilts 


1444 | B, Werdermann, Lon- 
on. 
W. Springer, London. 


1446 ¢ Wain, 4 
1447 | W. epworth, 
| * nana’ orks. 
1448 J. Dowling. London. 
1449 | W. Boggett, Chelsea. 


| Lake. Musitzky. 


1451 | A. G. Goodes. London. 
1452 | Alling. Alling, 


i 
ee 
uo 
o 


| Lucius, and Briin- 


ing. 
1454 | Cruikshank. Du 
| 2 rs and De la 








Ga: burners for consuming a 
mixture of ga3 and air, 


1455 | G. Walioy, Dublin. 


1409 | H. Reusch. Dillingen- | 


1411 R. C. Sykes, Cleck- 


| Hants. 
| 1414 | G. vs Beynon, Reading. 
1415 | Sir J. E. Commerell, | 


1434 | E. G. Banner, London. | 8e 


1453 | Dixon. Kenig, Meister, 


| 
| 


Manufacture of manure and appa- 
ratus employed a. 

Electric gas igniting apparatus, 
partly applicable to batoories for 
penetation of electric currents 
generally. 

Corkscrews. 


Automatic gear for prevention of 
overwinding. 


Instrument to facilitate adminis- 
tration of fluids to the stomach. 
Manufacture of armour-plates for 

ships, &c., and apparatus therefor. 


Means of ingress and egress to 
th — halls, &c , in case of fire 
nic 
Flyers employed in spinning and 
twisting w c. 
Electric lighting and apparatus 
connected therewith. 


Umtrellas, sunshades, &o. 

Pulleys and wheels. 

Ships’ rudders, and —- and 

| appliances connected therewith. 

Binnacles. 

Apparatus for excavating or dredg- 
ing under water. 

Weaving looms. 


Machinery for spinning fibres. 


Brigg, Bradford, 


Mansfactare of ice for domestic use. 

| Combined nail cutter and cleaner. 
Umbrellas (Complete specification). 
Apparatus for cooking, &c. 
Machines for heels of 


boots or shoes. 
Velocipedes for use on land or water. 
Valves. 


Variable expansion gear for link- 
motion engines. 

Steeping tanks employed in the} 
manufacture of malt. 

Raising and forcing acids, — and 
apparatus for effecting sam 


> 7 for obtaining power upon 
8. 


ps. 

Grinding and bringing to an even 

surface copper plates used in pot- 
tery engraving. 

| Flushing tanks for receiving water 

and when full automatically dis- 


zz ng it. 

| Rollers for washing. printing, and 
other like machines, manufac- 
ture of belts for machines, &c. 
wers. 


Chimney fiues for pom, &c. 
| Adapting parts of ships’ furniture 
| for usein saving life. 
| Electric ecoumulatar for storage of 
| _ electric energy. 
| Stoppers for yo 

Apparatus for s mding portable 

machines for ‘Junching rivetting, 

| 
1 


tus for spreading manure, 


pa for euhonsting air from 
ass or other vessels. 
_Methed of — beater bars for 


hines. 
| _— for m mensuting an indicating 
rate of motion of a aM through 


water, &c. 
Blectric incandescent lighting appa- 


Separating cellulose from marine 

and other fibrous plants to obtain 
fibre for paper making, &e. 

Mules and twiners. 

Machinery for dyeing textile fabrics. 


Plaiting and sticking machines. 
—, for smoking cigars, ciga- 





igarette Papers or wrappers. 
eae and ap 
decoration o 
ware applicable to lathes, 
Production of colouring matters. 


Apparatus for raising water, &c. 


rettes 
ae bottles for aerated bever- 


tus employed in| 
china and Fad 





Nos. | 
NAMES, &c. 
A : OF A osats, ABBREVIATED TITLES, 
March| 
27 


1456 | ov Bez and 


1457 Groth. Vogt. 
1458 | Groth. Hosemann. 


1459 | Groth. JZammel. 
1460 | C. D. Young. 


1461 | E. Turpin, Paris. 


taaning hides and apparatus there- 


om for weaving. 
Composition for Feadering tissues, 
wood, &c., uninflammapble, 
Sects Seve Sunes ae ton 
—¥ ‘or produc: nspa- 
S t block ice. . 


mee Be as of explosive com- 
junds, and apparatus for uti- 
ing same. 





1462 | 8. Waters, London. Electric lamps, 
1463 | | = Skipper, Lon- | Dress and ccaipment of divers. 
1464 | De Lalande. Partly | Electric piles or batteries. 
—” by | 
1465 | a Sinit, ‘Brockley, | | Carbons for electric lamps. 
| 
1466 |W. L. Fison, Stour- | Perforated tiles. 
| _ market, Suffolk. | 
1467 F. — Beckenham, Lubricants. 
1468 eel ak | Manufacture of fireproof and water- 


proo: 
1469 J. A. Frieake and | Tube <o 
| ‘I. McCormick, Lon- 


| 
don. } 

1470 | J. Hodgkinson, Bol- 
ton. 


Furnaces and apparatus for im- 
aos draught and preventing 


moke. 
Metallic packing for piston rod 


1471 | W. V. Ley, Liverpool. 
| stuffing-boxes and other purposes. 
1472 | | W. Lyon, Sheffield. = for regulating pressure of 
| 
1473 | E. A7 Wade, Brad- Msaufactare of moreen fabrics. 
1474 | Lake. | Fareet. | Steam engines. 
1475 | Lake, Sheffield. be g pneumatic pressure as a 
motive pow: 
1476 | H. Doulton, Lam- a “chine and earthen- 
| beth, and J. Slater, | ware, &c. 
Burslem. | 
1477 Samuelson and Man- | Harvesting machines, 


waring. Partly 
communicated by | 
Marsh, 


1478 | Johnson. Weinrich. — 


| Manufacture or treatment of sugar. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


L—Announced March 24. 
























































Secondary batteries for storage of 
electricity. 








| 
No. Name. No. Name. No. | Name. 
— | 
182 1882 1882 | 
467 | Golding. 1170 | Bullivant, 1193 | Lake 
755 | Weaver, 1171 | Graham. | (Blake), 
1125 | Lebacq. 1172 | Wauthier. 1195 | Thompson 
1156 | Mactear. 1173 | Johnson (De (Kerner). 
1157 | Thomson. | _ Méritens), | 1197 | Clark 
1158 | Hughes and | 1175 | Edwards, (Dennis). 
| Carwardine] 1177 | Husbands. 1199 | Kennedy. 
1159 | Henderson 1178 | Clark 1201 | Matthews, 
| _ (Cheviet). | (Depoully &| 1203 | Haddan 
1160 | Sprague. Depouily), (Manginol) 
1161 | Sprague. 1179 | Clark 1205 ardle. 
1162 | Lake (Hanson), 1207 | Wood. 
| (Maxim) 1181 | Ridal. 1209 | Scott. 
1163 | Lake 1183 | Von Naw- 1211 | Newton 
(Weston). | rocki (G 
1165 | Marshall. (Hessel). 1213 | Wright. 
1166 | Sachs. 1185 | Pit 1215 | Leeming, 
1167 | Trewby | (Drummond) ing, 
|  (P%hl). 1187 | Jones. and Wil- 
1168 | Mewburn 1189 | Watson. kinson. 
Ar ala 1191 | Handford 
1169 | Godsal. (Edison). 
Il.—Announced March 28. 
No. | Name. No. Name. No, | Name. 
1881 1882 | 1882 
5144 | Edwards 1198 | Kay. 1229 | Lake (Hyatt). 
( Wicker- 1200 | Des Voeux 1230 | Justice 
seheimer & (Huebner). (Tewksbury). 
1882 Pech). 1202 | Haddan 1231 | Gathmann. 
52 | Franklin. (Aarris andj 1233 | Boult 
631 | Wardrop. Farr). (Wheeler). 
716 | Jones. 1206 | Laurie, 1254 | Fosbery. 
765 | May. 1208 | Lake 1235 | Long and 
767 | Gates (H. K, ( Wi/helm). Aplin. 
and F. B. | 1210 | Bishop and [| 1236 | Lake (Lind- 
Thurber andj Down). stedt). 
Co.). 1212 | Reddie 1238 | Andrews. 
790 | Wigham (Bouilliez). | 1239 | Clarke, 
842 | Harcourt. 1214 | Lake (Olson).} 1242 | Feeny, 
990 | Redfern 1216 | Austin and 1243 | Fielden and 
| _ (Waldorp). Jackson, | Harrison. 
991 | Haycraft, 1217 | Holmes, 1244 | Hopwood, 
994 | Fielding. 1218 | Beech 1246 Zz Lake Turner) 
1104 | Lake (Ferguson). | 1247 
(Copeland). | 1219 | Roberts. 1248 Cope and 
1155 | Jones. 1220 | Wigg. | rewer, 
1180 | Rhodes. 1222 | Lake 1249 | Levey and 
1182 | Hayes. (Parcelle). Lumley. 
1184 | Witt. 1223 | Perry. 1250 Todd, 
1188 | Walworth. [| 1225 | Evans, 1251 | Todd. 
1192 | Lake (7oof). | 1227 Loxton. 1252 Saull and 
1194 | Lake (7oof). } 1228 | Chaffin. Brooks, 











ENGINEERING. 


(Marcu 31, 1882. 





312 


———— 





No, 


1882 
1253 
1254 


| 
| 


Name. 


Name. 


Name. 








Arnold, 
Ebel. 


1255 | Cheesbrough 


| 


(Nemetz). 


1256 | Greenwooil, 
1259 | Carr. 
1260 | 


1261 | Cutler. 


1: 


Mackie, Start, 
and Scat- 
tergood. 

Stroudley. 

Smith. 


Johnson 
( Badische 
Aniline and] 
Seda Fa- 
brie), 
Davidson. 
Wilde. 
| Jacques 
(Wirler). 
Rose. 
Knowles, 
Miller. 
Willmot and 
Lehmann. 
Addie and 
Addie, 





Engel 
) 


( Schultze) 





Harding and 
Watkins 

Gye. 

Natt 

Witton. 

Conlong. 

Tobin, 

Holland. 

Harbottle and 


> 


Brougham 
Nalder and 
Nalder. 

Simmons, 
Beck 
(Datson). 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


Applications for Patents. 





Name. 


Brewer 
(Bleton and 
Maleviile).4 


Name. 


For Particulars, see Corresponding Numbers in Lists of 





Clark 
(Urbahn and! 
Jennings) 


1422 


NOTICES TO PROCEED. 


1,—Time for 


entering Oppost 
April 14, 1882. 


| (Bean). 


| 


| Minigre. 


ition expires Fridoy, 





6178 
5180 





Name. 


Morgan- 
Brown 
(Schroeder). 

Edwards 
(Fleury). 

Empsall. 

Hopkinson. 

Moseley. 

Phillips. 

Mellor. 

Hughes, 

Smith and 
Firth. 

Edwards 
(Hurel), 

Price and 
Overton. 

Kimber 
(Bellamy). 

Waters and 

Vickerstaff. 

Betteley. 

Hearscn 

Webley and 
Webley. 


Name. 


Turner. 
Raven. 
Roberton. 
Lake ( Beals). 
Phillips 
Lake (Budd 
é& Grant). 
Townsend. 
Claudet. 
Salmon, 
| 
| 
| 
| 





Smith, and 
Hamilton. 
Thompson 
(Merrill). 
Lake( Rogers). 
Thomson. 
| Lake ((Filor- 
sheim). 
Dobson, 
Gillow, & 
Davies. 
Thompson 
(Carleton 
Coffin, and 
French). 





Hallewell. 
Eades. 
Place 
Haddan 
(Salvat). 
Sromfleld, 
Aspinall 
Brandon 
(D' Aragon). 
Emmott 
(Appen- 
zeller) 
Ripley and 
Brigg. 
Edwards 
( Wickers- 
heimer and 
Pech). 
Steen, 
Wilson and 
Wilson. 
Thompson 
and Cooper. 
Cobley. 
Bower, 
Pfilaum, & 
Tannett. 
Voss. 
Shaw. 
Bradford. 


ente 
Apri 18, 1882 
Name. 


Brewer 
( Waterhouse 
Snelgrove 
Ransome. 
Hopkins. 
Fox. 
Cheesbrough 
(Hail), 
Holliday. 
Glaser ( Bitt- 
genbach 
Haddan 
(Everett). 
Menall. 
Spence 
( Werner). 
Lake 
(Nicolet) 
Hamilton. 
Lorenz. 
Burgess. 
Rowan. 
Bumsted. 
| Cameron, 
Smith, Smith. 
|} and Smith 
(Talbot). 
5601 | Aronson. 
5691 | Barlow 
( Toira). 


Byfield 
| Fletcher. 
Kirk 
Newton 
(Dehne). 
Newton 
(Dehae). 
Brierley and 
Brierley, 
Goslin. 
Minchin and 
Despeissis. 
Ellis. 
Thompson 
(Smith). 
Haddan 
(Crosby), 
Clark 
(Letssner). 
Clark (Ur- 
bahn and 
Jennings). 
Varicas 
( Bean). 





ring Opposition expires Tue sdar . 


No. 
1881 


5706 


358 
607 


788 


886 


894 
983 


1044 


1086 
1105 
1106 


1137 


1141 
1157 
1205 
1213 
1246 


Name. 


Reisert 
Abel (Lorenz) 


Allin. 

Greig 
(Detroit Store 
Works Co.) 

McEvoy 

Theiler and 
Theiler 

Brown 

Ripley and 
Brigg. 

Maskrey, 

McNaught & 
McNaught, 

Theiler and 
Theiler. 

Mellor. 

Penman. 

Lake 
(Farrar). 

Davies and 
Higgins. 

Dobson 

Thomson. 

Wardle. 

Wright, 

Lake 

(Turner). 





PATENTS SEALED, 





| Truswell. 
| Davis & Des 


Wigner and 


I.—Sealed March 24, 1 


Forges. 
Renals 
(Steiger). 
flughes. 
Tid come. 
Stone. 
Lake 
( Perrachon) 
Engel 
(Renck), 
Von Naw- 
rocki 
(Paulman). 


Harland! 
Davidson. 


No. 


Name. 


Name. 





1881 
Meyer 
( Frobeen) 
Haddan 
(Galmiche- 
Narjoz), 
Haddan 
(Alingspor) 
Haddan 
(Etchecerry) 
Haddan 
(Le Mee) 
McNaught & 
McNaught 
Lake 
( Benedict). 
Fraser, 
Smith, 
Harvey 


and 





Meeson. 





Mackay. 


| James. 


Reynolds, 


Gilbert and 


Sinclair, 


| Haddan 


(Creelman). 
De Blaquiére. 
Turner. 


70 | Andrews, 


Whitwell. 
Rose. 
Robinson 
3eissbarth 

( Heissbarth) 


7 | Hawkes. 


Lake 
(Mackenzie 
é Maclaren) 


{1.—Sealed March 28, 1882. 





No. 


1881 | 
4941 Cunningham 
4942 | Pitt (Gaulard 
and Gibbs). 
5 | Clark 
(Tanner), 
Weldon 
(Schaffner 
and Helbig). 
2 | Boden, 
Abel ( West- 
inghouse). 
McDougall. 
| Lake 
(American 
Screw Co.) 
Hayes 
(Fromentin) 


Name. 


Name. | No. Name, 
1881 
4317 
434 
4326 
4354 
4339 
4361 
4384 
4404 
4453 





Warwick. 
Wightman. 
Margerison. 
Calvert, 
Lazarus. 
Allen. 
Thomas. 
Holley. 
Bibbins 

(Du Bois). 
Reddie 

( Pneumatic 

Tramway 

Engine 

Co.) 
Leishman 

(Cousteau), 


FINAL SPECIFICATIONS FILED. 
Nos, 4021, 4029, 4031, 4034, 4035, 4036, 4041, 4043, 

4045, 4052, 4178, all of the year 1881. 

4049, 4053, 4055, 4057, 4058, 4075, 4105, all 
of the year 1881. 

4062, 4063, 4067, 4069, 4070, 4071, 4072, 4078, 
4083, 4101, 4366, 4381, 4606, all of the year 
1881. 

3887, 4082, 4084, 4085, 4086, 4087, 4088, 4091. 
4092, 4094, 4095, 4111, 4115, 4128, 4131, 
4161, 4163, 4329, 4351, 4514, all of the year 


Thompson 
(Cook), 
King. 
Trippett and 
Hallam. 
Colwell. 
Wigner and 
Dixon. 
Abel (Spie?) 
Hopkins and 
Hatton. 
Watt. 
Walters and 
George. 
Wood. 
Schaeffer 


4525 


4708 








March 18, 1882. 


1881. 

4097, 4098, 4099, 4106, 4107, 4112, 4113, 4114, 
4126, 4127, 4129, 4134, 4137, 4203, all of 
the year 1881. 

4117, 4118, 4120, 4121, 4124, 4125, 4144, 4147, 

4194, 4197, 4240, 4449, all of the year 1881. 

PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 

DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 








No. 


1879 
1123 
1154 
1155 
1176 


Name, 


No. 


1879 
1167 


Name. 





Hunt 
(Matthews), 

Hughes and 
Bairstow. 

Otto. 

Von Hoven, 

Thornycroft 


Hughes 
( Twiss). 
1179 Wild = and 
Wild 
Milton 
( Winstanley 
Cornu 
Eaves. 


Harding. 
Brooks. 
Willford, 
Lake (Pinto 

and Hunt), 
Northcott, 
Topp. 


1274 
1280 
1330 


1246 
1200 
1217 1322 
1308 














PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





No. 


1875 
2514 Galloway and 
Holt. 


No. Name. 


1875 | 
1149 


Name. Name. 





Phillips. 
Gedge 


Morgan. 

1207 | Blake. 

(Molinier). 1 1539 Plant, 
PATENTS WHICH HAVE BECOME VOID. 


1.—Through Non-Payment of the Third Year's Stamp Duty of 507 











No. 
1879, 
1049 


No, 
1879 


970 


971 


No. 
1879 


loo 
1016 
1018 


Name. Name. Name. 





Wigfield. 
Des Vceux 
(Perrin). 
Cardwell. 
Gedge 
(Detharpe) 
Parkis. 
Whiteman 
(Dick). 
Spooner. 
Henderson. 
Heale. 
Hughes. 
Cutler. 
Pavoux. 
Hurd, 
Butler. 
Worth. 
Shaw and 
Hornby. 
De Meuter, 


Wilson 
(Binenkel & 
Miller). 

Engel 
( Berlien). 
es. 

Haddan 
(Molera and 
Cebrian),. 

Scott 

Krank, 

Parson. 

3ancroft and 
Bancroft 

Shanks and 
Lyon. 

Belmer. 

Belmer 

Rackstraw. 

Dillon. 

Lloyd Wise 

(Loewig). 


Esson 

Orriss. 

Von Naw- 
rocki 
(Nieper). 

Wirth 
(EBichwede & 
Eichwede). 

Aaron 

Bonser and 
Bonser. 

Wirth 
(Holderer) 

Holzapfel. 

Williams. 

Broogs, 

Beresford. 


973 


974 


1050 
1020 1055 
979 1057 
981 
1022 
982 1024 
983 
985 
996 
997 
998 
1000 
1001 
1003 
1005 


1061 
1064 
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PROLONGATION OF LETTERS PATENT.—NOTICE OF HEARING. 
W. C, Sillar, R. G. Sillar, andG. W. Wigner. No. 1954 of 1868. 

Improvements in deodorising and purifying sewage and making 

manure therefrom. The petition will be heard on April 18, 1882, 


NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 
PATENT 


E. Coppée, Belgium. No. 2152 of 1868, Improvements in the 
construction of coke furnaces. Any person desirous of being heard 
in opposition to the petition of the assignees must enter a caveat 
to that effect at the Privy Council Office on or before the 29th day 
of April, 1881. 

NOTICE OF APPLICATION FOR LEAVE TO FILE DISCLAIMER 

AND MEMORANDUM OF ALTERATION. 

J. Higginbottom, Liverpool. No. 4589. of 1880, Improvements in 
and relating to dress for grinding or granulating mills. Any 
person intending to oppose must leave particulars in writing at 
the office of the Attorney-General within 21 days from the day o 





the date of the /ondon Gazette in which this notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MARCH 25, 1889 

Abstracts marked with a * relate to applications no : 
with, The number of Views given in the Specification pte 
is stated in each case after the price; where none are mention ”d 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names dc of th 
Communicators are given in italics. fas ine 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery - 
lane, E.C,, either personally, or by letter, enclosing amount Of price 
and postage, and addressed to Mx. H. READER LACK. 


2749. Steam and Hand Steering Gear: A. Higgin- 
son, Liverpool. [6¢. 3 /iys.j—Is for improvements on 
former Patent 3320 of 1879. This invention will be illustrated and 
described in ENGINEERING for next week, (June 23, 1881), 


3193. Valve Gear of Steam Engines: GL. > 
bert, Nottingham. [ls.2¢. 25 rigete tien 3 4 om 
provements on former Patent 4340 of 1877. According to the 
preseut inventicn the segmental levers instead of working on the 
front end of the exhaust valve, are now made to vibrate axially on 
the valve spindles. Small rocking detent levers working within 
the segmental levers, engage and release the steam and exhay t 
valves at the proper moment. When the valves are released they 
fall by their own weight, their fall being retarded by dash-pots in 
the ordinary manner. (July 22, 1881). 


3196.* Pianoforte Actions: J. Browne, London 
(4d. 2 Figs.)—Refers to the * sticker action” for producing a check 
action, escapement, and back touch. The lever is extended beyond 
its hinge and forms a check block, which acting against a check 
spring allows the hammer to strike the string once only, and 
retains it free from the string whilst the key remains depressed 
(July 22, 1881). 


3279. Brakes for Wheeled Vehicles: w. Rr 
Mortimer, Rogate e, Sussex. (34. 10 Figs.)—The 
brake consists of a divided spring ring, or jointed segments, which 
may be covered with leather, and arranged so that by pulling a 
cord, or rod, the spring or segments are expanded and caused to 
press against the interior of a ring secured to the nave of the 
wheel of the carriage or velocipede. (July 26, 1831). 


3328. Coal Washing and Separating or Sorting 
Machine: H. H. Lake, London. ((. Joufray and / 
Chevalier, Vienne, France). (6d. 5 Figs.)—The coal is placed in q 
circular hopper, and is led by a conductor to a washing frame, 
The coal in its descent strikes several plates, which spread it out 
before it falls into the washing apparatus, where it is subjected to 
the action of water and moving pistons, (July 30, 1881) 


3352. Extracting Copper and other Metals from 
their Ores, &c.: W.W. Hughes, London. [60 2 /ig;) 
— his invention consists (1) in the construction of a desulphurising 
furnace ; (2) in setting the tuyeres in the walls of the furnace so as 
to produce a rapid circulation of the contents of the furnace by the 
force of the blast; and (3) in forming a bay in the wall in front of 
the skimming door, having its floor raised above the bed of the 
furnace. (August 2, 1881). 


3360. Applying Water Ballast Tanks to Screw 
Steamers: C. J. D. Christie.Newcastle. [td. 4 /iys.) 
—Consists in constructing the water ballast tanks under the 
tunnels of the screw shafts,so that the lower part of the hold is 
available for cargo. (August 3, 1881). 


3369. Working Gear and Appliances used 
Electric Lighting: K. W. Hedges. London. 
8 Figs.)—The illustrations show a switch, in which the nove 
appears to consist in the contact cylinders D D being loose, so 
that they can be rotated on theiraxes to insure good contact with 
the terminals B B. When the handle is turned the cylinders slide 
onto the non-conducting faces A A. Kis astop. The invention 
also includes an instrument consisting of terminals, s ‘ 
which are connected to the generators, and some to the 
By means of taper plugs one machine may be thrown 
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circuit and a fresh one substituted for it The arrangen 
resembles those in use in testing rooms for coupling the di I 
batteries to the various leads. In connexion with each generator 
thereis an alarm, consisting of an electro-magnet and a lever, 
which falls upon the cessation of the current. The method of 
driving the generators is the following: The pulley of the machine 
runs in contact with and between the driving pulley and an id) 
pulley, the centre of which latter is either above or below a line 
drawn through the centres of the other two. A belt encircles the 
whole of the pulleys nipping the idle pulley, which is carried on a 
movable arm tightly against the driven pulley. (August 3, 1551). 


3418. Indicating Depth of Water in, and Nature 
or Character of, the Ground for Preparing Sec 
tions or Diagrams of Watercourses, Rivers, Har 
bours, &c.: J. Dillon. Dublin. [6¢. 15 Figs.}—A sounding 
rod of 10 ft. or 20ft, in length, according to the maximum soundir gs 
required, is fixed to an axis carried by the; vessel. Attached to 
the end of the rod is a sounding wheel, the circumference of which 
measures s0 many yards, The rod is tubular and has a wire 
passing through it, so that at every complete revolution of the 
wheel a stud acting on a lever pulls the wire and works an indi- 
cator in the boat. As the boat or vessel is rowed along the wheel 
trails upon the bed of the river, and indicates the distance of the 
travel, whilst the rising and falling motion is registered by the 
axial movement of the sounding rod, and registers the inequalities 
of the river bed upon a cyliuder of paper, which is revolved by 
clockwork. (August 8, 1881). 


3425. Clocks: H. J. Haddan, Kensington, Mid- 
dlesex. (A, Dardenne, Mariembourg, Belgium). (6d. 3% Figs.)— 
Differs from ordinary clocks by its giving the minutes by means 
of two wheels and an escapement wheel. The winding mechanism 
is driven by an air current passing between the blades of a screw 
and produced by the draught of a chimney or tube. (August 5, 
1881). 

3428. Roof Principals, &c.: F.H. Beattie, Soho, 


near Birmingham. (lid. 50 Figs.)—Essentially this in- 
vention consists in employing clipping pieces to grip the iron rafters 





and form the king heads, shoes, and attachments for connecting 
the struts in place of drilling holes in the bars. ‘(August 8, 1881). 
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30. Pumping Apparatus for Beer, &c.: A. 
suteetin, Manchester. cae aed and Sonderegger, Lau- 
sanne, Switzerland), (6d. 4 Figs.)}—The steam and pump pistons 
are connected by a common piston rod after the manner of ordi- 
nary steam pumps, The invention consists chiefly in using a cam 
and spring and other parts for operating the slide valve. (August 
8, 1881). 

3438. Self-Levelling Berths, &c.: B. J. B. Mills, 
London. (/. C. T'hompson, Brooklyn, New York, U.S.A.) (6d. 
7 Figs.J}—The berth is made with a “pitch” frame and a “roll” 
frame working on centres of motion at right angles to each other. 
The chief feature of the invention consists in applying worms and 
wheels so arranged that they form locking apparatus. (August 8, 
1881). 

3441. Apparatus for Generating Electricity, 
a&c.: R. R. Moffat and 8S. Chichester, Brooklyn, 
New York, U.S.A. (9d. 8 Figs.)—The invention consists, 
firstly, in a novel arrangemeut of a rotating cylindrical armature 
having its greatest length of cross section parallel with its axis, 
and arranged in such manner with relation to the poles of the 
field magnets that they will envelop a large portion of both the 
inner and outer surfaces of the armature cylinder. Referring to 
Figs, 1 to 4, the armature core is formed of pieces B grouped togethrr 
to constitute a ring (Fig.4). C is the bub provided with arms of 
non-magnetic material ; ¢¢ are small lugs, ribs, or fillets of iron 
which are secured between the bobbins. They have metallic con- 
tact with the core pieces B, and serve to convey the magnetic 
force to them from the fleld magnets. The poles of the field 

















magnets extend entirely across the outer surface and also around a 
large portion of the inner surface of the armature (Vig. 3), The wires 
are wound round the core pieces B as shown, the ends being 
brought out to the commutator. Fig. 5 is an elevation of a lamp. 
The arc is struck by the solenoid B, The descent of the upper 
carbon-holder, which is counterweighted, is regulated by the 
braxe levers. M is an electro-magnet in the lamp circuit, and N 
& magnet in a shunt circuit. Both magnets are carried by brackets 
not shown in the drawings, and have common armatures £ and &! 
above and below them. These armatures are pivotted in thecentre, 
so that they can rise and fall like scale beams, When the arc is 
struck and the current is flowing both armatures are attracted by 
the magnet M, and the end of the lower one holds the brake s to 
its work. As the resistance increases the shunt magnet obtains 
increased power, and neutralises the effect of the other, thus 
releasing the carbon-holder. August 9, 1881). 


3445. Machine for the Preparation of Tea: J. 
P. Brougham, Inverness, North Britain. (6d. 4 Figs.) 
~—Is for rolling and preparing tea-leaves, The machine consists of 
a hollow revolving drum, from the spindle of which arms extend 
and carry a roller, which rests upon the interior surface of the 
cylinder, so that when the cylinder revolves the leaves are carried 
beneath the roller, and become rolled and pressed ready for the 
subsequent processes of curling and dressing. (August 9, 1481). 


3446. Treating Excreta, Blood, Fish, &c.: J. 
Haresceugh, Rochdale, Lancashire. (6d. 4 Figs.)— 
The material is placed in a revolving cylinder, into which hot air is 
admitted. Scrapers are used to prevent the material adhering to 
the cylinder, and discs or diaphragms for spreading and distribut- 
ing the heated air. (August 9, 1581). 


3447. Attaching Knobs and Handles to their 
Spindles: W.G. Macvitie, Birmingham. [6d. 6 figs.) 
—A rack is formed on the spindle, into which a catch on the knob 
engages. (August 9, 1881). 


3448. Construction of Axle or Grease Boxes, 
&c.: J.Hooley, Macclesfield, Chester. [6¢. 9% Figs.)— 
The axle-box is formed in two parts, which are connected together 
by a tongue and groove, but can be readily detached to afford 
access to the interior of the box (August 9, 1881). 


3452.* Bed Bottoms, Spring Mattresses, &c.: W. 
Clark, London, (/ullemann, Wyss, and Co., Paris). (4d. 7 Figs.) 
—The bed bottom is composed of wire trellis-work, attached to 
two curved side pieces, and united at the ends to cross-ties, 
(August, 9, 1881). 


3457. Tramways: C. Dunscombe, Liverpool 








6d. 13 Figs}]—Relates to improvements on patent of G. F- 

n, 2632 of 1877, The invention is firstly for steel or wrought- 
iron holding-down jaws; secondly, for an arrangement by which 
the nut of the holding down bolt can be reached from a side open- 
ing in the sleeper; and, thirdly, for the means of fastening the rail 
directly to the sleeper. (August 10, 1881). 


3460. Guns for Throwing Lines for Saving Life, 
&c.: J. Evans and R. Low, Dundee. [6d. 9 Figs.J— 
The line is wound in the form of a cop, and placed within a 
canister, which externally fits the bore of the gun. The end of 
the line passes through a hole in the end of the canister, and thence 
through a tube to a second cop or coil in the rear of the gun. 
When the canister is fired the line is drawn freely out from one or 
the other of the cops. (August 10, 1881). 


3461. Low-Water Alarm for Steam Boilers: C. 
H Smith, Whalley, Lan . (6d. 5 Figs,)—Consists 
chiefly of a flotative ball connected by a hollow lever to a conical 
plag valve inside the boiler, and so arranged that when the water 
falls be!ow a certain level the steam escapes and sounds a whistle 
or “buzzer.” (August 10, 1881). 


3462. Machinery for Beetling, Calendering, or 
Finishing Woven Fabrics, Felt, Paper, &c.: D. 
Stewart, Glasgow. [6d. 5 Figs.}—The improved beetler 
consists of a rotating shaft carrying bands or coils of elastic 
material. The woven fabric is passed round three rollers in 
successive plies, the fabric being entered continuously from the 
space enclosed by the rollers and delivered from the outside, so 
that two or more plies may be conti ly subjected to the action 
of the beetling machine. (August 10, 1881), 


3464. Electric Brake: 8. von Sawiczeski, Paris. 
(6d. 2 Figs.}—Each wheel of the train has two brake blocks //*. 
united by the electro-magnet e (shown to a large scale in Fig. 2) 
When the circuit of the generator is completed the blocks are 


























magnetically attracted to the tyres and are carried, according to 
the direction of motion, against the inclines g or g', and so 
jammed against the wheels. When the current ceases the block 
falls off and is supported by the spring A, (August 10, 1881). 


3469. Self-Acting Railway Brakes; A. M. Clark, 
London. (J. Van Dussen Reed, New York, U.S.A.) [ls. 4d, 
37 Figs.}—The improvements are adapted to the automatic double- 
acting system described in former Patent 3305 of 1880. The brate 
is operated by a chain which is wound upon a shaft by the action 
of friction rollers. The rollers are brought into gear by the 
motion of the drawbar. In order to insure the proper unwinding 
of the chain when the brake is liberated, a throw-off spring which 
is put under tension when the brake is applied acts upon the brake 
shaft and causes it to revolve in the reverse direction. When the 
strain upon the brake exceeds a certain limit, a spring prevents 
the further application of power to the brakes, but maintains them 
in the applied position. The above are the two salient features of 
the invention, but numerous details of construction and arrange- 
ment are described and claimed in this lengthy specification. 
(August 10, 1881). 

3472. Dynamo-Electric Machines: E. J. Harl- 
ing and E. Hartmann, London. [8¢. 9 Figs )—The ring 
armature is brought into close proximity with the field magnets 
by means of projecting pieces constructed in the following 
manner; The projecting parts have formed on them flat soft iron 
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plates, which plates are attached to the sides, or to the peripberies, 
as the case may be, of a number of soft iron parallel rings. A 
space is left in some cases between the end of each plate and the 
outer side of each projection, but the plates may also be made to 
overlap. Between the projections pp the coils e are wound, The 
magnetic field is so arranged that the point of greatest magnetic 
inteasity is not situated in the middle of the field, but near the 
end where the coils leave, so that when one of the above-mentioned 
projections and its generating coil passes from one neutral point 
to another it is withirawn suddenly from the magnetic influence 








NS represent the magnets, and Pt to P4 the pole-pieces, ‘The 
strength of the magnetic field is varied by a regulator or keeper. 
Two soft poles of opposite polarity are arranged to attract a bar 
of soft iron moving in close proximity with the faces of the field 
magnets, but never coming into actual contact therewith. The 
more the regulator is attracted the more it will cover the faces of 
the magnets, and so cloak or disguise their effect on the rotating 
coils; d (Fig. 1) is one form of the regulator. Any further attrac- 
tion of d in the direction of the arrow will lessen the space between 
dand P, the attraction being exercised in opposition to the weight 
8 suspended from the eccentric 7, The circuits are arranged as 
follows: Considering four diametrically opposite coils, the first 
end of coil 1 is connected to the first end of coil 2, the last 
end of the latter to the last end of coil 3, and the first end of 
coil 3 to the first end of coil 4; the last. ends of coils 1 and 4 
are connected to their respective segments of the commutator in 
such @ manner that each end is in contact with four diametrically 
opposite segments, which do not, however, form part of the same 
cylinder, The segments 1, 3, 5, and 7 of the commutator are 
all connected with coil 1, while the segments between the same 
are connected to coil 4.° When the coil is under the influence of 
the beginning of the pole-pieces P, its current is conducted through 
the field magnet coils ; but as soon as it approaches the cores of 
the magnet the current is sent through the working circuit. 
(August 11, 1881). 


3475. Umbrellas, &c.: E. Posselt, Bradford’ 
Yorks. (/. Leitner, Milan, Italy), (6d, 9% Figs.)—Relates to 
means for automatically closing umbrellas, which are formed with 
two blader or limbs jointed one to the rib on the right-hand side, 
and the other to the rib on the left-hand side, made according to 
the patent of Hayward and Hoyland, 3941 of 1875. The stick of the 
umbrella is tubular, and has passing through it a rod or wire, the 
upper end terminating ina catch and the lower end in a knob, 
upon pulling which the catch is released and the umbrella free to 
close. (August 11, 1881). 


3480. Machinery for Combing Wool, &c.: J. 
Heaton, Bradford, Yorks. [6d. 2 Figs.)|—The two ordi- 
nary nipping or feeding heads used in the ‘* Holden,” or square 
motion comb, are dispensed with, and for them is substituted a 
gilling head composed of screws and fallers, the latter being curved 
to the same radius as the circle upon which the wool is placed. 
The object of the invention is to lessen the quantity of “robbins.” 
(August 11, 1881). 


3483. Electric Conductors, &c.: E. G. Brewer, 
London. (7. A. Ldison, Menio Park, N.J., U.S.A.) (6d. 16 Figs.] 
—In the distribution of electricity in str-ets and blocks junction 
boxes are placed at the intersection of the streets, and the positive 
and negative mains are respectively connected together, where 
they cross, to equalise their potential. In the face of each block 
“a safety catch box is located,” in which the current is run 





through a metal bridge that will melt upon an increase of current 
due to the accidental short-circuiting of the mains. The illustra- 
tion shows the conductors employed and the method of laying 
them. BB are two strips of copper held apart by washers C C of 
Manilla pasteboard and Josed within the iron tube A. The 
vacant space is run up with asphaltum. The specification gives 
many diagrams showing systems of street mains with junction and 
service boxes, (August 11, 1881). 


3486. Machine for Marking and Counting, 
Corks: W. R. Lake, London. (4. £. Boéthius, Stockholm, 
Sweden). [Gd, 15 Figs.\—The corks are placed in a hopper, from 
which descends a tube having adjustable covers, and rollers for 
insuring the entry of the corks into the tubs. A periodically 
revolved holder receives the corks from the tube, and delivers them 
one by one between the ends of two horizontal sliding stamps. A 
counting appliance is attached to the apparatus. (August 11, 
1881). 

3487. Printing and Paper-Folding and Pasting 
Machinery: W.R. Lake,London. (W. Scott, Plainfield, 
New Jersey, U.S.A.) (1s. 4d. 21 Figs)}—The arrangement and 
details of constraction of this machine form the subject of twenty- 
four claims for novelty. The object of the invention is to print 
from two rolls on the same press, and then to associate the two 
printed webs so that they may be folded together, or to print from 
a single roll, the web being divided longitudinally, and the two 
parts associated before delivery to the folding mechanism. 
(August 11, 1881). 


3490. Tell-Tale Apparatus for Registering the 
Travel Performed by Policemen, &c.: L. van 
Bunnen, Brussels. [6¢. 8 Figs.)}—The apparatus is worked 
by a ratchet movement, and the movements registered on a strip 
of paper. (August 12, 1881). 


3495. Metallic Spring Mattresses for Bedsteads, 
&c.: S. Knowles, Manchester. [6¢. 4 Figs.}-—Consists 
in a combination of laths and springs. (August 12, 1881). 


3502. Differential Valve Gear: H. W. Pendred, 
Manchester. (6d. 5 Figs.)—Is particularly applicable for 
pumping engines. The object of the invention is to adjust the supply 
of motive fluid to the piston so that the power increases or dimi- 
nishes in equal ratio with the varying load or resistance to be 
overcome. ‘The variable motion is produced by means of a rotat- 
ing screw carrying a travelling nut which is connected to the 
piston rod. When the piston moves an arm attached to the nut 
tends to close the inlet port whilst the rotating screw tends to open 
it, so that when the speed of the piston is equal to the travel of 
the screw the steam supply is constant, but when the resistance 
to the piston diminishes or is removed, the increased speed causes 
the nut to overrun the speed of the screw and stops the supply of 
steam. August 12, 1881). 

3507. Plastering and Plasterers' Moulds: E.G. 
Brewer, London. (D. W. Stockstili, 7. J. McGeary, and E. W. 
Anderson, Washington, U.S.A.) (6d. 3 Figs.}—The mouldings or 
ornamental centres are formed in metal moulds, which are applied 
to the walls or ceilings, and filled with plastic plaster, so that the 
ornamentation is cast in its place instead of having to be sepa- 
rately made and attached as heretofore. (August 12, 1881). 


3509. Electrical Interruptors: P, Ullathorne, 
London. [éd. 4 Figs.)—In its first form the instrument consists 
of three stretched strings or wires, of which two, E, are in the same 
plane, and the centre one, F, is slightly higher. The current enters 
by the wire 4, traverses the coils of the electro-magnet (Fig. 1), andis 
then divided and led to the two wires E. From E it passes through 
the armature D to the wire F and away to the external circuit. 
As soon as the current begins to flow the armature is drawn down 
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from the wire F and the circuit broken, whereupon the magnetism 
ceases and the armature rises and soon. By altering the tension 


of the wires the rate of interruption can be varied. Fig. 2 isa 
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modification where the spring D takes the place of the wires E of 
Fig. 1. (August 12, 1881). 

3512. Stoves and Fireplaces: T. Redmayne. 
Sheffield. Yorks. (64. 12 Figs.}—The novelty of this invention 
consists in an arrangement of curved passages at the back and 
sides of the fireplace, the lower ends of the passages opening into 
a hollow base, whence they pass toa coimney. The upper ends 
of the passages curve over and downward so as to open at about 
the level of the top of the fire. (August 12, 1881). 


3513. Steam Engines. &c.: M. Lowe, Wigan, 
Lancaster. [‘d. 2 Figs.)—The cylinder is carried at the end of 
a pivotted lever, and is coupled to cranks on the driving sbaft 
by connecting rods. The piston rod is jointed toa rocking bar, 
which, in its turn, is connected by a series of levers to the same 
crank, so that while the piston moves in one direction, the cylinder 
is free to move bodily in the other direction. By this means the 
inventor claims that the pressure of the steam upon the face of the 
piston and the surface of the cylinder cover are both made avail- 
able, and both parts make a stroke equal to the full acting length 
of the cylinder, thereby developing exactly double the power of an 
ordinary engine. (August 12, 188)). 

3515. Downcast Ventilating Cowls for Ships: 
J. W. Gibbs, Liverpool. [6¢. 5 Figs.)—To render the 
cowls wave and spray proof, the shaft is made to project upward 
into the cow! some distance, and is then continued on the external 
side in the form of an angular shield to the top of the cowl, which 
is also provided with a deflecting plate. (August 15, 1831). 


3522. Knitting Machinery: A. Paget, Lough- 
borough, Leicester. [ls. 4¢. 42 /igs.}—This refers to 
numerous details of construction and arrangements for simplifying 
and improving the production of knitted fabrics by “ Paget's 
patent frames.” As ten sheets of drawings and thirteen lengthy 
* ciaims” are required to explain the novel features ef this inven- 
tion. it is obvious that a clear description of them cannot be given 
within the limits of au abstract. (August 15, 1881). 


3525. Reaping Machines: P. C. Evans, Brims- 
combe, and H. J. H. King, Newmarket, Gloucester. 
{Is. 2d. 27 Figs.—The improvements apply both to reaping 
machines and to sheaf-binding apparatus, one of the chief objects 
being to render the machine narrower, and of more convenient 
form than hitherto. (August 13, 1881). 


3534. Horseshoes, &c.: E. G. Brewer, London. 
(EB. Schneider, Beriin). (6d. 4 Figs.J—The shoe is formed with 
»ockets for receiving india-rubber or leather heel calks, which are 
fixed in the pockets by rivets orcement. (August 15, 1881). 


3540. Matchboxes: R. H. Thompson, London. 
{6d. 15 Figs.) -The box has a false bottom or division. A groove 
is formed in the side into which each match is moved in succession 
ready to be pushed forward bya traverser, and made to project 
from the end of the box. When the match is withdrawn, the 
prepared end engages with a roughened surface which causes 
ignition. (August 15, 1881). 


3541. Machines for Applying Ground Colour to 
Paper Hangings, &c.: W. Clark, London. (7. Smith, 
New Brighton, Richmond, New York, U.S.A.) [6d. 4 Figs.}—Con- 
sists in a grounding machine, in which the rotary brushes for dis- 
tributing the colour receive a longitudinal movement by eccentrics 
to insure a uniform application of the colour to the paper, 
(August 15, 1881). 


3544. Effecting the Disposal of Slag from 
Furnaces: E. F. Jones, Middlesbrough. [td. 2 Figs.) 
—The slag produced in the manufacture of pig jronis run into thin 
cakes instead of the usual thick blocks, and, when cool, is placed 
into bogie trucks A, which upon being Wpped discharge the cakes 
upon knife-edged castings, and causes them to be broken to 
pieces. The pieces pass down an inclined hopper D and are 
d -tained or stored by swinging doors, until convenient to deliver 


toa barge K. The doors are opened the required distance by 
means of cylinders F, to the piston rods of which the upper part 
of the door is jointed. The pistons are operated by fluid pressure 
regulated by stop-cocks G. The position of the discharging shoot 
J is adjusted by a windlass H. The inventor claims broadly this 
method of disposing of slag, and the use of the knife edges, the 
swinging door, and the hinged shoot. (August 16, 1881). 


3546. Apparatus for Producing and Diffusing 
Spray or Mist from Water, &c.. under Pressure: 
G. W. von Nawrocki, Berlin. (1. Mestern, Berlin). (6d. 
& Figs.}—Consists of a rose having an axially perforated conical 
valve and adjusting screw, and a series of notches or vanes against 
which the water strikes and becomes broken up into fine mist. 
(August 16, 1881). 

3547. Sewing Machines: A. Francois, Douail, 
France. (6d. 3 Figs.) - Consists in the employment of a shuttle 
hiving two points and one spool, which, when in operation, passes 
through the loop formed by the upper thread both at its forward 
aad backward movements. (August 16, 1881). 


3554. Tobacco Pipes: H. Woodward, Shepherd’s 





Bush. [6¢. 4 Figs.}—The bowl is closed at the top by the stem 
from which it depends ; the tobacco is ignited through an orifice 
ya the side of the bowl. (August 16, 1881). 


3555. Conveying Messages and Property from 
Ships: H. Redknap, Twickenham. [é¢ 2 Figs.jJ— 
Consists of a floating buoy coated with india-rubber or other water- 
proof material, and carrying a flag to attract attention, The 
articles are placed within the buoy which is launched from the 
vessel in distress. (August 16, 1881). 


3557. Check Action and ate g Sounding- 
Board for Pianofortes: J. Brinsmead. London. [é<. 
3 Figs.}]—Consists (1) in a piston-like plug which works within a 
hole in the lever, and acts as an abutment to remove the top end 
of the sticker clear of a notch when the sticker is lifted; and (2) 
in raising or bellying the centre portion of the sounding-boards. 
(August 16, 1881), 


3561. Propulsion of Motors or Engines: A. H. 
Van de Kerkhove and T. Snyers, Brussels. [1!(d. 
11 Figs.}—The invention is based on the hypothesis that a liquid or 
gas issuing from a reservoir exerts on the side opposite to the 
escape or exit a reacting pressure in direct proportion to the speed 
with which it escapes. The power is developed in a closed vessel 
by air expanded by heat from explosion. The vessel is of conical 
or taper form, and the compressed air or gas escaping by a small 
orifice operates the motor. (August 16, 1881). 


3563. Apparatus for Utilising the Power of the 
Waves for Driving Machinery: W. Clark, London. 
(1. £. Roberts, Jacksonville, U.S.A.) (6d. 5 Figs.)—A series of 
floating buoys working freely up and down in guide frames, have 
racks attached to their upper parts. These racks engage with 
pinions carried on a shaft. The waves lift the buoys, which, when 
left free, descend by their own weight and revolve the pinions and 
shaft from whence the rotary motion is transmitted by belts or 
gearing, (August 16, 1881), 


3566. Reducing or Pulverising Clay. Rock,&c.: 
J.C. Anderson, Chicago, U.S.A. [6d 3 Figs.)—Consists 
in the novel construction and arrangement of a disintegrating 
machine, which is formed with a cast-iron shell, in which are 
vertical cylinders or spindles. Both the spindles and the shell 
have a number of projections which, when the spindles are revolved, 
clear each other, and break up the material into small particles. 
(Avgust 16, 1881). 


3567. Tunnelling and Excavating Apparatus: 
A.L. Blackman, Nashville, US.A. [8¢. 31 Figs)—A 
conical-shaped boring head carrying cutting blades secured by 
arms, iscarried by a hollow shaft, in which is a screw conveyor. 
When the boring head is revolved and forced ahead, the cutting 
blades remove the earthy substance which is forced through a 
thruat or channel into the hollow shaft, whence it is removed by 
the screw conveyor, (August 16, 1881). 

3576. Velocipedes: M. A. Wier, London. [éd 
3 Figs,)—Instead of the usual pedal and crank for propelling 
tricycies, the rotary motion is produced by pedal levers carrying 
pawls or catches, which engage alternately with the ascending and 
descending part of an endless chain. (August 17, 1881). 


3581. Machinery for Ascertaining and Indicat- 
ing Weight: T. H. Ward. Tipton, Staffordshire. 
(6d. 15 Figs.|—Relates to improvements on former Patent 3700 of 
1877, and consists in several constructivearrangements of parts and 
simplifications, ‘August 17, 1881) 


3582. Water-Waste Prevention. &c.: C. Winn, 
Birmingham. (6d. 4 Figs.j)—Is for use in flushing water- 
closets, and consists of a small tank for holding the desired 
quantity of water for the flush, and a ball lever and valve for 
admitting and stopping the supply. (August 17, 1881). 


3583. Sugar Cane Mills: D. Stewart, Glasgow. 
(6d. 4 Figs.|—The machine is of the ordinary three-roller type, 
but the two lower rolls are pressed horizontally inwards by the 
rams of hydraulic cylinders which are supplied with water from 
an accumulator, When strains occar corresponding to a greater 
pressure than that for which the accumulator is loaded, the rams 
yield and prevent breakage of the machine. Air vessels are con- 
nected to the hydraulic cylinders to increase the elasticity of 
action. (August 17, 1881). 

3590. Machine Embroidery, &c.: C. A. Barlow, 
London. (/. Halter, Rebstein, Switzerland). (61. 4 Figs.J—To 
produce what is termed “ Rebstein Jace,” the pattern is em- 
broidered on paper. When the embroidering is completed, the 
fabric is immersed in water and the paper removed by washing 
The paper is mounted in an ordinary embroidery machine, and is 
actuated by steam power, or by the operative in the usual way. 
(August 17, 1881). 

3599. Electric Lamps: C. Lever. Bowdon, 
Cheshire. (8d. 8 Figs.)—The illustration shows all the improve- 
ments combined in one lamp, but they may be used separately. 
The upper carbon-holder is clipped between two eccentric bow 
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springs s s!, the outer ends of each of which are united by the 
armatures aa!. When the current is flowing strongly in the 
magnet coils E E) the armatures are attracted by the polarised 
screws and the holder is gripped, e¢ eis ahigh resistance magnet 
on a shunt circuit. When the resistance of the arc increases a 
greater proportion of the current leaks away through these coils, 
and the coarse coils lose their power ani allow the carbons to 





approach. When the lamp circuit is entirely broken the armature 
J is attracted by the shunt magnet and drawn against a contact 
piece, thus providing a short circuit for the current around the 
lamp. (Augast 18, 1881). 


3600. Taking-off Apparatus for Printing Ma- 
chines: H. T. L. Wilkinson, London. [(¢. 3 Figs.)— 
Consists of a reciprocating frame composed of pairs of parailel 
rods at opposite sides of the machine, and carrying at their ends 
cheeks or brackets in which the taking-off gripper shaft and 
gripper edge are mounted. (August 18, 188)) 


3615. Self-Acting Bottle-Stopping Machines: 
Cc. M. Sombart, Magdeburg. (0. Assmann, Zwolle, Holland) 
(6d, 3 Figs.]—The bottles are held fast by tongs arranged at the 
circumference of a periodically revolving horizontal disc, One 
branch of each tong is secured to the said disc, while its other 
branch is movable and carries at its inner end a roller extending 
downwards. In order to take out the corked bottles and put in 
the fresh ones a curved rail is placed to act upon the tongs at the 
proper times. During the time the cork is pressed intoa bottle the 
latter rests upon a stand maintained in its position by friction. As 
the piston rises the disc which carries the tongs receives an inter 
mittent rotation from a crank. (August 19, 1881) 


3616. Machinery for the Manufacture of Forks, 
Screw-Bolts, Rivets, &c.: G. R. Postlethwaite. 
Aston. [6¢. 21 Figs.)—The invention relates to a machine 
resembling a forging machine, which is too elaborate for descrip- 
tion within our limits, (August 19, 1881) 


3618. Cricket Bats: G. W. Frowd, London. [i:. 
3 Figs.)—A strip of cork runs down the centre of the handle 
(August 19, 1881). 


3620. Dressing Enamelled Bricks, &c.: J. Craig, 
Kilmarnock. ((d. 4 Figs.)—The supertiuous ename! is rubbed 
off by travelling bands faced with card cloth or similar materia), 
(August 19, 1881) 


3626.*| Wheels for Perambulators and Bath 
Chairs, &c.: J.Mansell, Birmingham. [2d.)— Relates 
to a method of fixing the spokes to the hub and securing the india- 
rabber tyres. (August 20, 1881). 


3628.* Photographic Apparatus: H. J. Haddan, 
London. (J. Lefleuvrier, Merdrignac, France), {2d.}—Consists in 
constructing a camera obscura in two parts, one of which contains 
the wet sensitive plate and the other the baths, &c, (August 20, 
1881 


3631.* Machinery or Apparatus for Sizing or 
Dressing Yarns: T.Goldie, Airdrie, N.B. (2d.)—The 
different coloured yarns, after emerging from their respective size 
boxes, are passed over hot surfaces and brushed before coming in 
contact on the drying cylinder. By this means the colour is pre- 
vented from running. (August 20, 1881) 

3632. Treating Maize: J. Muir, Edinburgh 
(2d.)—The grain is first bruised in the ordinary way and the husks 
are separated. Itis then passed into a pan mill, and the germs 
detached bya rubbing action. (August 20, 1881). 


3633." adjusting Action for Toilet Glasses. 
Swing Sasnes, &c.: 8S. Meadand J. W. Tiptaft. Bir- 
mingham. (2/.)—A spring bolt engages with a toothed disc tu 
hold the glass at any inclination. (August 20, 1881). 


3634." Elevating and Conveying Apparatus for 
Discharging Grain from ships: H.Garland. Liver- 
pool, (2¢)—Four subsidiary elevators attached to the framing 
convey the grainto the main elevator. The invention also inciudes 
several improvements in matters of detail. (August 20, 1881 


3635.* Electric Light: T. Tubini. London. (2¢.)— 
A stream of caroonaceous matter, such as lighting gas or hydro 
earbon oil, is fed across the arc from one electrode to the other. 
(August 20, 1881). 

3638.* Core Bars for Pipe Castings: H. S 
Stewart, Westminster. ([(2¢.)—The bar is made in four 
sexments, two of which are hinged to the third, while the fourth 
acts asakey. (August 20, 1881). 


3639. Street or Road Tramways: C. A. Edge, 
Birmingham. [2¢.)—A wedge shaped projection fits into a 
wedge-shaped cavity in the chair, and the two are united by a 
cotter. “An agreeable elasticity is imparted to the road” by the 
use of trough-sectioned metal sleepers. (August 20, 1831). 


3640." Clip for Holding up the Lower Edges of 
Trousers to Prevent Soiling: H. C. Noble, New 
Britain, Conn., U.S.A. [2¢.)—Comprises a frame and a 
rp ing, but in the absence of drawings the arrangement cannot be 
uiderstood, (August 20, 1881). 


3641.* Puddling and Mill Furnaces for Manu- 
facture of Iron and Steel: J. Lones, C. Vernon, E 
Holden, and R. Bennett, Smethwick. [2u.)—The air 
passes through chanvels in the sides and top, and is heated 
before it escapes through perforations in the bridge into the fur- 
nace, (August 20, 1881), 


3642.* Firebars: T. Nash, Sheffield. (2d.)—The bars 
are very narrow with corrugated acting faces. (August 22, 1881). 


3643.* Gas Burners: C. W. Morley, London 
[2d.]—1s for improvements on Patent 2426 of 1870, and consists in 
a simple form of valve for the regulation of the gas. When two 
jets are combined in one burner a deflecting plate is added to 
direct the air current, (August 22, 1881). 


3644.* Machinefor Capsuling Jars, Bottles, &c.: 
G. J. Hutchings, London. (2¢.)—The machine comprises 
four plates, four grippers, and a lever, but the specification does 
not give any explanation of the relation they bear to one another. 
(August 22, 1881). 


3646. Process for the Wet Extraction of Lead, 
Silver, &c.: H. J. Haddan, London. (4, Vrouin, Paris). 
(4¢.)—The ores and matts are ground to a fine powder, and, if they 
contain copper, nickel, or cobalt, roasted in an oxidising atmo- 
sphere. They are then treated with a hot solution of sea-salt and 
an acid, and afterwards the metals are precipitated by various 
methods according to their nature. (August 22, 188). 


3650.* Electric Lamps: G. Pfannkuche, West- 
minster. (2¢.)—The bridge, whether platinum or carbon, is 
coated with china clay and fused into a solid block of glass. (August 
22, 1881). 

3651* Dephosphorisation ofIron in Blast Fur- 
naces: C.D. Abel.London,. (UH. J. B. Pellet and J. Cahen, 
Yaris), {2¢,)—Magnesia is added to the charge in the blast 
furnace in order to act on the phosphatic earths so as to produce 
phosphate of magnesia. (August 22, 1881), 


3656.* Glass Reflectors for Gaslights, &c.: F. 
H. F. Engel, Hamburg. (@. Franke, Hamburg). (2d.)—A 
coating of silver is applied to the outer surface, and, after drying, 
a coating of varnish (composed of shellac, sandarac, mastic, 
Venetian turpentine, and alcohol) is given, Afterwards a coating 
of amber varnish is applied. (August 22, 1881). 


3657. Casts, Copies, or Impressions of Patterns, 
Devices, or Designs: J.J, Sachs. Sunbury. (4¢)— 
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A sensitive layer is prepared and painted over with varnish, it is 
then exposed to light under the copy, After sufficient exposure 
it is removed and placed in water which may contain some 
substance to swell the unaltered gelatine layer. hen such parts 
are swollen the varnish is removed from the swollen parts which 
are left in relief. Vulcan cement, or similar materia], is then cast 
on the layer, and when cool the paper is removed, and a reproduc- 
tion is found in the casting. (August 22, 1881), 


3660, Drying Apparatus for Sugar, Grain, &c.: 
Ww. morgan-Brown, London. (C. H. and F. C. Hersey, 
Boston, Mass.,U.S.A,) (6d, 2 Figs.)—Claims the drying apparatus 
consisting of a drum having buckets, and an interior heating 
cylinder mounted on independent bearings below the axis of said 
drum, and means to rotate the drum and cylinder; also the drum 
mounted in an inclined position, and a partition closing its end, 
and having a feeding shoot and draught tube combined with the 
heating cylinder, &c. (August 23, 1881). 


3661. Valve Stem Supports and Valve Stems or 
Piston Rod Packing for Steam Engines, &c.: W. 
Morgan-Brown, London. (@. H. Richards, Boston, Mass., 
U.S.A.) [8d. 10 Figs.}—One object is to relieve the stuffing-boxes 
or other packing or bearing of the valve stem, where it enters the 
steam chest, of the burden of sustaining the weight of the said 
stem, and to thus prevent wear of the parts, The invention could 
not be clearly abridged within our limits. There are thirteen 
claims. (August 23, 1881). 


3662. Controlling the Admission of Feed-Water 
to Steam Generators: M. Benson, London. (%. C. 
salisbury, New York). (6d. 6 Figs.)—Consists in an automatic 
regulating valve in the pipe which supplies the eteam to operate a 
feed-water pump, whereby the action of the pump is made directly 
dependent upon the state of the water in the boiler, so that when 
the engine is running and steam being expended the feed-water is 
sdmitted in exact proportion to the expenditure of steam. The 
valve is operated by a lever connected with a float, which rises or 
falls according to the level of the water in the boiler, and opens 
the valve more or less. (August 23, 1881). 


3664. Photographic Pictures, and Apparatus 
for Exhibiting same: P. M. Justice, London. (J. 
Dewé, Ottawa, Canada). (6d. 2 Figs.J)—Consists in first making the 
picture transiucent by saturation with oil, and interposing a 
coloured surface at the back, so that when light is thrown on 
s id surface the hue is reflected against the back of the picture; 
also in covering the back of the picture with paint or coloured 
paper and exposing it to light as reflected against its back to give 
colourable effect to trees, &c. (August 23, 1881). 


3671* Printing Machines: J. H. Young and R. 
Paterson, Glasgow. (2d )—Relates to double perfecting 
printing machines, The objects are (1) to prevent the impression 
made on the second cylinder by the letter-press on each wet 
printed sbeet passing under it being transferred from the cylinder 
to the next sheet ; and (2) to secure delivery of the printed sheets 
from the machine by mechanical means. (August 23, 1881). 


3672* Fuses for Blasting: A. and J. Hunter, 
Glasgow. ([?d.)-—Consists of a paper tube fliled with powder, 
and inserted by a few inches in the hole; the outer end is twisted 
to retain the powder in the tubular part, and it is saturated with a 
solution to form the firing match. (August 23, 1881). 


3673." Apparatus for Singeing Fabrics: J. Wal- 
ton, Collyhurst. Lanc. (2d.) —The fabric is singed on both 
sides at once by being passed between two revolving cylinders 
heated by gas or otherwise. (August 23, 1881). 


3680.* Joint for Bracelets. Armlets, Scarf 
flides, &c.: J. E. Beaver and T. Terry. Birming- 
ham. [2d.)—Relates to articles of what are known as “the 
Leicher” shape, and consists in dispensing with soldering by cut- 
ting out parts for a hinge, turning the parts into a tubular form, 
and securing them by a pin. (August 24, 1881). 


3681.° Apparatus for Generating Carbonic Acid 
Gas: T. Hogben, London. (2d.)—HRelates to apparatus 
fur generating carbonic acid gas, mixing it with liquids, and refri- 
gera’ing such liquids. The apparatus consists of two vessels, one 
above the other, and connected to each other bya syphon pipe. 
The gas is generated in the lower vessel, passes through the pipe 
into the upper vessel, and through the water in it, discharging 
itself at the bottom of the vessel. (Augast 24, 1881), 


3684. Driving Gear for Velocipedes: W. G. 
Hammon, Coventry. [24)—A clutch box or drum carries 
a helical spring is attached to the spindle of the driving wheel. On 
the barrel of the drum is coiled a chain adjustable as to its leverage 
on @ treadle; when the latter is raised and depressed the drum 
and a pawl are carried round and released, always running the 
wheel io one direction. (August 24, 1881). 


3685.* Buttons: G. Phillips, Clehonger, Here- 
ford. [2d]--The button is io two parts, which are united in fix- 
ng the buttonin position. (August 24, 1881). 


3686.* Ornamenting Surfaces of Sheet Metaland 
Articles made of Sheet Metal: A. N. Hopkins, Bir- 
mingham, and G. Hatton, Kidderminster. (2d.)— 
Tne design is produced on the metal in wax, and an acid solution 
is applied uotil the metal surface is recessed to receive the 
j»pan to form the groundwork of the design. The metal is then 
washed and dried, and japan is laid over the entire surface, 
which is next rubbed down 80 as to leave the pattern exposed above 
the groundwork. Other methods are referred to. (August 24, 
1881). 


3689.* Bolts for Fastening Doors: A. H. Windsor, 
Brentwood, Essex. ([(2d.)—Relates to constructing bolts, 
&c., 80 that when the door is bolted the fact of its being so is indi- 
cated to any one outside. (August 24, 1881). 


3690.* Drying Machines: W. A. Gibbs, Ching- 
ford, Essex. (2d.|—Is for an arrangement of telescopic shaft 
tor drying green hay, &c. A hollow is left in the middle of the 
stack, f.om which warmed air passes upward. A fan or ventilator 
niay be used to increase the draught. (August 24, 1881). 


3632. Compound for Cleansing, Restoring, or 
Polishing Jewellery, &c.: E. Jesty, Yeovil. (2d)— 
( onsists of a mixture of one grain of rouge, 240 grains of prepared 
washed whiting, 120 grains of strong ammonia, and 599 grains of 
water. Before use the bottle containing the mixture must be well 
shakeo. (August 24, 1881). 


3695.* Apparatus for Basting Meat: J. Lacey, 
London. [2¢,)}—A chain pump is used which feeds the juices 
ex:racted from the meat to a series of troughs whence they fall on 
to the meat. Aspriau, '. s or other motor actuates the pump. 
(August 24, 1881). 


3697. Bicycle Lamp: G. R. Godsall and J. C. C. 
Read, Birmingham. [6d. 3 Figs.)—Kelates to the hinged 
b rrels used for suspending lamps to the axles, and consists in 
affixing a plate to one division to form a hasp to snap over a spring 
catch on the top part of the frame of the lamp. The door of the 
lamp is also secured by the spring catch. (August 25, 1881). 


3702." Carts: O. C. Alty, Blackburn. (2¢.)—Tw>) 








light wheels are applied in front of the ordinary wheels and work 
on a swivel like a pair of jury wheels. (August 25, 1881). 


3705. Extracting, Refining, and Hardening 
Paraffin Wax: O. MHerrlich, London. (4. Ujhely, 
Vienna). (2d.}—The crude paraffin or scales is placed in a vessel 
with the solvents (such as a mixture of petroleum and alcohol) and 
is dissolved, and as it cools the paraffin crystallises. The mineral 
oils remaining in the solvents are separated by distillation. The 
paraffin is bleached by being melted and digested with the powder 
which is a residue from the manufacture of ferro-cyanide of 
potassium, and finally it is filtered. (August 25, 1881). 


3708. Floors or Surfaces for Skating u : A. 
C. Macleod, Shrewsbury. (2¢)—Is for skating on with 
ordinary ice skates. The flooring is made of Jac or resin or 
similar fusible substance, which is spread evenly, melted, and 
allowed tocool, (August 25, 1881). 


3710.* Joining Boards, Planks, &c.: E. L. Lem- 
mon, Stratford, Essex. [2d ]—The boards have saw-cuts 
made in them, into which strips of hoop iron are forced, (August 
25, 1881), 

3711.* Electric Lamps: F.H. F. Engel, Hamburg. 
(C. H. F, Miiller, Hamburg). (2d.)—In incandescence lamps the con- 
ducting wires fused into the globes are made in the form of 


plates, (August 25, 1881). 
3712. Manufacture of Ammonia: C. D. Abel, 
London. (Ff. Twinch, Paris). [4d.]—Relates tothe manufacture 


of ammonia by’causing nitrogen, liberated from atmospheric air by 
the action thereon of the lower nitrogen oxides, to combine at the 
moment of its Jiberation with nascent hydrogen liberated from 
aqueous vapour or alkaline hydrates, or from both by the action of 
metals thereon in the presence of heat, (August 25, 1881), 


3718. Sizing, Mordanting, Dyeing, Printing, and 

nishing Textile and other Materials, &c: J. 
Wolff, Manchester. (4¢.)—Claims sizing, &c., materials 
with an insoluble size, said size being rendered insoluble by the 
action of light; also dyeing or fixing colours to materials of vege- 
table origin, and producing prints on materials of vegetable or 
animal origin, by the action of light; and apparatus whereby the 
design is formed on the material by the action of light admitted 
through spaces or transparencies moving between the light and 
material, &c. (August 25, 1881). 


3722.* Tree Pots, Flower Pots, and Seed Pans: 
I. Glazebrook, Birmingham. (24.}—The bottom of the 
pot is surrounded by a trough into which water is fed, whence it 
passes through the bottom (which is porous) to the soil,the object 
being to secure more regular feeding of water, better ventilation, 
&c, (August 25, 1881). 


3727.* Fare and Passenger Register for Tram- 
cars, Omnibuses, &c.: A. Horne and T. Sigley, 
Liverpool. [2d.j—In the absence of drawings the invention 
cannot well be understood. (August 26, 1881). 


3730.* Machinery for Spinning or Twisting 

se Yarns; J. Barbour and A, Combe, Belfast. 
(2d.]—Consists in using between the drawing gills and the flyers, 
conductors with moving surfaces, which lay the fibres of the sliver 
together during twisting, and continually present a fresh portion 
of their surfaces to the sliver. (August 26, 1881). 


3731* Apparatus for Transmitting and Receiv- 
ing Audible Signals by Means of Electricity: A. 
F. St. George, London. (2d.)—The telephone contains the 
usual magnet and coils. Around the latter, and attached to a 
vibrating diaphragm, is a coil of steel or iron wire situated within 
and free from a second similar coil attached to the framework and 
constantly traversed by a current. The action of the microphone 
transmitter is intensified by means of columns of air contained 
within pipes, and put in vibration by the voice. (August 26, 1881). 


3735.* Spinning Machinery: F. Ripley and T. H. 
Brigg, Bradford. (2d.)—Kelates to arrauging the parts of 
flyer spindles and lubricatiug same, so as to render a high speed 
attainable. (August 26, 1881). 


3745. Etching Glass: J. Fahdt, Dresden. (2¢.)— 
For the fluoric acid now used are substituted the fluorides (fluates) 
in a dry state, the said fluates being brought upon the glass by a 
suitable gluten, suchas gum. (August 27, 1881). 


3751. Paints or Compositions for Coating Ships’ 
Bottoms, &c.: A. B. Rodyk, London. (JN. &. Dennys 
Singapore), [4d.]—One cwt. of zinc is suspended in 14 cwt. o 
semi-saturated solution of crystals of sulphate of copper, the 
resulting deposit is dried, pulverised, sifted, and ground, The 
powder is finally mixed with a materia} sold by the Chinese under 
the name of * vah-ni-shi.” (August 29, 1881). 


3944. Telephones, &c.: W.E. Irish, Sunderland. 
ee 6 Figs.}—The principal feature of novelty consists in using a 

orseshoe magnet in the instrument and encircling the two poles 
by a coil of elliptical cross section which surrounds both poles 
and the space between them. An additional diaphragm is placed 
below the bend of the magnet, (September 12, 1881). 


4588. Fleece Dividers for & Machines: 
C. Pieper, Berlin. (G. J. Zrben, Bielitz, Austria), (6d. 1 Fig.) 
—Relates toa method of conducting the straps around the different 
roliers in such way that they are not crossed, and also that the 
fleece ribbous are always in contact with them. (October 20, 1881), 


5309. Preparation of Materials for Electric 
Insulation : J. A. Fleming, Nottingham. [4¢)—Wood 
flour, sawdust, bran, straw, cotton, &c., are taken ina fluely 
divided state, and after desiccation by a current of hot air are 
mixed with paraffin and resin and moulded into the required form 
under pressure. (December 5, 1881). 


5590. Door-Checks or Devices for Preventing 
the Slamming of Doors: H. H. Lake, London. (J. ¢. 
Norton, Boston, Mass,, U.S.A.) (6d. 10 Figs.)—Kelates to door- 
checks, in which compressed air is used to cushion a piston 
which moves with the door as the latter closes, and by which its 
motion is controlled. The invention includes a peculiar form of 
door-check and spring, also a combination of mechanism arranged 
so that when the door is closed at a constant rate of speed there is 
a material increase in the rapidity with which the piston is driven 
home as the door nears the jamb, &c. (Complete specification. De- 
cember 21, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








Port Puariip.—The work of removing all obstructions 
to navigation at the entrance to Port Philip Bay has been 
resumed. The Lightning Rocks have already been removed 
to a considerable extent, but blasting operations will be 
continued until the rocks are reduced to a certain level. 


ENGINES OF THE SS. ABERDEEN. 

On the Triple Expansive Engines of the ss. Aberdeen.* 
By A. C. Kirx, Member of Council. 
_ Economy of coal in our steamships is a point of so great 
importance that any step in this direction is worth chro- 
nicling. Steamships are now making long voyages, and at 
high rates of speed, which, till within a few years ago, 
were made by sailing ships. ‘To accomplish these profit- 
ably, economy of coal is all important. Every ton of coal 
saved means a ton of freight earned, and in many trades 
every stoppage to coal is a loss of time, besides the exor- 
bitant rates for coal charged at these ports. Coal-saving, 
too, is equally important for high-speed steamers, as, 
unless their voyage is only one of the shortest duration, 
= becomes the greatest weight the ship is burdened 
with. 

The obvious direction in which to look for saving is 
increase of pressure. Unfortunately, as we get higher in 
pressure, we do not by any means gain in efficiency in any- 
thing like a proportionate degree, and the time must come, 
may ind not be far away, when farther increase of 
pressure will not pay. This time has not come yet. 

When James Watt utilised the lower pressures, from 
15lb. downwards, he unquestionably had at his disposal 
the most prolific portion. ssure gradually rose—I am 
speaking now more particularly of the marine engine—to 
30 lb. and sometimes 401b., but, used as the steam was, in ~ 
one cylinder, exhausting direct to the condenser, little 
additional economy was gained by this increase of pressure. 
The variation in temperature, over 300 deg., in the cylinder 
was too great: steam was condensed at the commencement 
of the stroke when it had its full work before it, and re- 
evaporated towards the end when it had little left to do 
but go straight to the condenser. Steam jackets ame- 
liorated this action, but besides the difficulty of getting 
them attended to at sea, they effected their purpose imper- 
fectly and at a very considerable sacrifice of steam. 

The next step was to divide the work between two 
cylinders, effecting part of the expansion of the steam, first 
in one cylinder, and completing it in a second, thus limit- 
ing the range of expansion and of temperature in each 
cylinder. Several incidental advantages accompanied this 
change, which we need not advert to here. A marked 
economy followed this improvement, and when a pressure 
of 60 lb. per square inch was reached, the y over 
the older form was very marked; in round numbers only 
about half the coal was required. 

For six or seven years the pressure in use remained, for 
the most part, at 60lb., but of later years a gradual and 
steady increase of the working pressure of steam in our 
steamships has taken place, 100lb. being now not un- 
common. So far, however, as the imperfect data obtain- 
able of steamship performances at sea show, the increase 
in economy of fuel has made but little progress, and I am 
not aware that any perezptible increase of economy has 
been attained by exceeding 70lb. to 75lb. pressure. In 
fact, the compound or double expansion engine has relapsed 
into the condition of the old single expansion one. 

This gradual increase of pressure, using all the time the 
ordinary type of internally-fired, fire-tube boiler, has dis- 
sipated at once the mistrust of boilers of larger diameters, 
and the craving for boilers composed of water-tubes and 
other such complicated arrangements. These may yet 
have their "3 

However, I am indebted to one of these water-tube 
boilers for having driven me seriously to take up the ques- 
tion of utilising advantageously steam of much higher 
pressure than was at that time generally in use. While I 
was with Messrs. John Elder and Co., in 1874, Mr. W. H. 
Dixon, of Liverpool, anxious to attain greater economy of 
fuel, made up his mind to fit his steamer Propontis with 
high-pressure water-tube boilers on Messrs. Rowan and 
Horton’s patent, and thus I had to consider the best engine 
to utilise this high-pressure steam advantageously. 

Being thoroughly convinced that the great secret of 
success in the ordinary compound engine of the day over 
the earlier simple engine (even the Woolf engine) lay in 
the range of temperature through which the steam in any 
one cylinder passed in the course of one stroke, being very 
much reduced (nearly halved in fact, compared with a 
single cylinder), it seemed to me that with these high 
pressures, we must use three successive expansions, and 
divide the total range of temperature into three parts. 
Of course this was incidentally favourable to a more uni- 
form distribution of strains, reduced leakage to the con- 
denser, &c. 

Thus the engines of the Propontis, constructed in 1874 
for a steam pressure of 150 lb. per square inch, consisted of 
three cylinders of progressive capacities, the smallest being 
the high pressure to which the steam was first admitted, 
next the intermediate one to which the steam passed from 
the high-pressure cylinder, and the third the low-pressure 
cylinder, receiving the steam from the intermediate cylinder 
and discharging it into the condenser. The arrangement 
consisted of a three-throw crank with a cylinder above 
each, and possessed no specialities of construction or design. 

Unfortunately the boiler very early gave trouble, and 
ultimately was taken out, the causes of which do not come 
within the scope of this paper, but during the time it 
worked at its full pressure I found, on comparing the dia- 
grams with those of an ordinary compound engine, that 
these engines ought to have required only about 1} |b. of 
coal per indicated horse power. The practical results of 
working the engines were satisfactory, no difficulties being 
introduced by the use of high-pressure steam ; indeed, they 
are at work to the present day, thongh at reduced pres- 
sure. For when Mr. Dixon took out the water-tube 
boilers, the idea still haunted most people that an internally 
fired boiler was unfit for such high pressures, and the new 
boilers of the ordinary type only carried 90 1b.—still a high 


* Read at the twenty-third session of tue lnsatution uf 
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pressure for such a boiler in the year 1876. These engines 
are still doing good work in the Propontis. 

From that time till January last year (1881), when 
Messrs. George Thompson and Co. entrusted to my firm 
(Messrs. R. Napier and Sons) the building of the ss. Aber- 
deen, I failed to find any one who cared to make so long a 
sten, and in doing so I hope Messrs. Thompson will have 
their reward. 

In designing a ship for the long voyage their ships make 
from this country to Australia and China, more importance 
attaches to a small consumption of coal than in ships 
making shorter voyages, and it was necessary to use every 
device to attain this end. 

The engines of the Aberdeen are essentially of the same 
design as those of the Propontis, the cylinders being 30 in., 
45 in., and 70 in. by 4ft. 6in. stroke. The boilers, two in 
number, are ordinary double-ended boilers, constructed 
entirely of steel, with six of Fox’s corrugated furnaces in 
each, the total heating surface being 7128 square feet. 

There is no superheater. The construction of these 
boilers, for so high a pressure—1251b. per square incb—was 
facilitated by their being built of steel and to Lloyd’s, whose 
rules allow the shells tobe made thinner than required by 
the Board of Trade, although the internal parts are as 
strong as those required hy the latter. After all, the shell 
is the simplest and strongest part of a round boiler, where, 
even if built to Lloyd’s, there is superabundance of strength, 
but to doubly insure success—the internal parts of a boiler 
being those which oftenest ‘give trouble—they were made 
stronger than required by either Lloyd’s or the Board of 
Trade, whose scantlings for these parts are practically the 


me. 

The high-pressure cylinder was not jacketted, the second 
was jacketted with steam of 50 lb. pressure, and the low- 
pressure one with steam of 15 lb. above the atmosphere. 

The Aberdeen is a ship built of iron, both ship and 
engines being to the highest class at Lloyd’s, 350 ft. by 44 ft. 
by 33ft. When the ship was complete, 2000 tons of dead 
weight were put on board, and arrangements were made to 
test the consumption on a six hours’ run at 1800 horse 
power ; this, however, by the owners’ desire, was reduced 
to four only. The coal was Penrikyber Welsh coal, and 
Messrs. Parker and Dunlop, who happened to be on board, 
kindly undertook to examine the state of the fires, and see 
the coal weigked. The result was a consumption of 1.28 lb. 
per indicated horse power. According to usual analogy, 
we should expect from this a sea consumption of good 
Welsh coal of from 1.51b. to 1.61b. per indicated horse 
power. The next trial was to find the maximum speed, 
which, on four runs on the measured mile (occupying two 
hours), was 13.74 knots, the mean power being 2631, and 
the consumption of coal during these two hours being 1 ton 
17 ewt. per hour. I am aware that the consumption of 
coal on so short a trial is not of implicit value, but the trial 
was made with the utmost care, and is thoroughly reliable 
so far as it goes. The engine, I ought to mention, is fitted 
with Weir's feed-heater, with a view to the better pre- 
servation of the boilers. 

I mentioned above that the high-pressure cylinder was 
not steam jacketted, while the others were. As it did not 
seem to me that the value of jackets could be great in such 
an engine, with so limited a range of temperature in any 
one cylinder anda considerable speed of piston, I sacrificed 
the steam jacket in the case of the high-pressure cylinder, 
purely from prudential motives (the voyage being a very 
long one), to avoid any chance of cutting, when worked 
with very little lubrication, as it was desirable the engine 
should. Farther, when we take into account the thickness 
of the interior chamber of the cylinder and the speed of 
piston, it is not conceivable that the interior surface of the 
chamber can be maintained by the steam on the outside of 
it, at a uniform temperature. In fact, the slower an engine 
runs the more efficient the jacket becomes. 

There is no doubt that in such an engine as the above, 
or, indeed, in any compound engine when the range of 
expansion and temperature is kept within moderate limits, 
that economy from the use of steam jackets is at least 
small; that, in fact, the steam condensed in the jackets, 
if admitted to the high-pressure cylinder, would have been 
for all practical purposes as efficient. 

This has been a fortunate thing for the compound marine 
engine, as it is ‘always extremely doubtful if, at sea, the 
steam jackets receive the attention they require to make 
them efficient. 

These remarks do not apply when engines are being 
worked at comparatively low powers. 

I may mention that the weight of steam condensed in the 
jackets, carefully measured into a tank, was 5} deg. per 
cent. of the greatest weight of steam admitted to the bigh- 
pressore cylinder (by diagram), the pressure on the jacket 
of the middle cylinder being 30 lb., and on the low-pressure 
cylinder 10 lb. 

In a second experiment, the condensed water was still the 
same percentage when the pressure in each jacket was 
doubled. 


I may mention that the loss of steam from the high-pres- | 


sure cylinder to the low pressure, just before release, plus 
the steam condensed in the jackets, was the same as took 
place inside the cylinders with the steam shut off from the 
jackets. Ido not, however, quote this as absolutely con- 
clusive, for, by an omission, Weir’s feed-heater was con- 
nected and at work on both trials, abstracting a certain 
amount of steam from the low-pressure receiver. Still I 
feel certain the result is tolerably correct, as the quantity 
abstracted by the heater must have been very nearly in 
the same proportion on both occasions. Bunt a much more 
conclusive argument is to be found in the trials of a com- 
pound engine at Blackburn, made by Mr. Longridge (see 
ENGINEBRING, February 24, 1882), where it will be found 
that the feed-water per indicated horse power per hour 
was, when no steam was in the jackets, 16.87 lb., and when 
all the jackets were supplied with steam, 17]b.; on a 
second trial, the figures were respective'y 16.97 lb. and | 
17.16 lb. 


Unfortunately, at sea, it is extremely difficult to get data 
| of this sort with the completeness Mr. Longridge was able 
to carry out on land. 
| Imade complete arrangements for some further experi- 
| ments on the way from Glasgow to London, but, owing to 
| the state of the weather, my good intentions, to a great 
| extent, feli through. 

The form of engine adopted on board the Aberdeen, of 
three cylinders, each over a crank, though a very con- 
venient form for overhauling and giving a very uniform 
rotary motion, is not, by any means, the only form in which 





such an engine can be arranged. Indeed, from the unwieldy 
dimensions the low-pressure cylinder would attain, it would 
not be advisable for large powers. 

About four years ago—but several years subsequent to 
the Propontis— Messrs. Douglas and Grant, of Kirkcaldy, 
made a comparatively small set of marine engines for the 
Isa with triple expansion, by placing the first, or high- 


id 


‘reckoned under favourable circumstances as equivalent to 


between thirty and forty labourers. Assuming the navvy 


| tended by skilled drivers and a regular and efficient service 
of trucks working at top soil, between 400 and 500 yards 


may be estimated as a fair day’s work. The cost of 
repairs is a heavy item depending much on the skill of 
the drivers ; it may be computed at 4d. to 4d. per yard. 
The next subject deal with was grab dredgers, such ag 
Priestman’s scoop and Batho’s digger. The author here 
pointed out the special advantage of this class of excavator 
for cylinder sinking, dock and canal dredging, the prime 
cost and cost of maintenance being less in proportion to its 
performances than any other form of dredger. The chain 
and bucket dredger was next dealt with; after fully de. 
scribing the dredging machinery and general arrangements 
of both the ordinary and hopper dredger, dilating on the 
enormous wear and tear of the bucket machinery, and loss 
of power by friction, and describing the various modes of 





pressure, above what in an ordinary two-cylinder P 
engine would be the high-pressure cylinder. This makes 
a neat and, in some cases, a convenient arrangement, but 
is open to the objection that, if you make the ratios of 
expansion approximately equal in each cylinder, the strains 
are very unequal, as also the several ranges of temperature. 
A better arrangement is, to have two low-pressure cylin- 
ders, with the high-pressure cylinder ontop of one, and 
the intermediate cylinder on the top of the other. 

This arrangement is adapted to high powers, and does 
not occupy any excessive length. It is also the best plan 
for altering a compound engine of the present type into a 
triple expansive engine, as it does not alter the strains on 
the cranks, connecting rods, &c. 

It farther lends itself to certain horizuntal arrangements 
of engines, as are used in unarmoured ships of war. The 
weight of the machine would not be perceptibly increased, 
while the weight of coal to be carried would be consider- 
ably reduced. 








EXCAVATING AND DREDGING PLANT.° 
By Louis SamusgL. 
THE author first dealt with steam navvies, viz., Ruston 
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Hopper dredger Willunga, 1000 tons ads @ 
capacity, 100 N.HP., at work 256 

days coo om ame ace ...| 145,231 (2387 14 5 290 14 
Stationary dredger Wallaroo, 70 N.HP., 


and three hopper barges each 350 
tons capacity, 50 N.HP, at work 265 
days aa sed pes and .... 149418 2890 18 2 397 O 





Yearly working cost for Wallaroo and th 
Five per cent. on value of plant 


Yearly working cost for Willunga... 
Five per cent, on value of plant 


Yearly saving by hopper dredger ... 
Stu 


Proctor’s under his observation. The navvy was at work 
on the middle lift. The stuff being excavated was a very 
stiff boulder clay weiging 30 cwt. per cubic yard. The 
navvy was worked by contract, six navvies, an engine- 
driver, and wheelman were employed in tending it ; the 
received 2d. per wagon, containing about one cubic yard, 
the driver and wheelman getting 2s. 6d. and 1s. per diem 
extra. The following Table is an account of three months’ 
work, the cost only covers filling and not depositing of the 
spoil : 

x June, July: navvy at work 72 out of 79 available 
days ; 15,793 yards excavated ; averaging nearly 250 yards 
per day. 


& s. 4. 
Cost of labour by contract 144 4 2 
Coals at 4s. 2d. per ton 918 0 
Waste oil and tallow 217 10 
Water wi 210 0 
Ne ee ee ee a 
Interest for three months at 3 per 
cent. per annum eee — eee 9 060 
Depreciation at 12 per cent. ... 36 0 0 





(Cost of nayvy 12001.) 
0 


A cost of 3.58d. per yard is no doubt high, but the clay 
was exceedingly stiff, and the wagons used were rather too 
small for economical work. The cost of filling the same by 
manual labour averaged about 10d. per yard, which is exceed- 
ingly high owing to the necessity of using explosives. This 
instance showed a ‘saving of 6}d. per yard, rather exceptional, 
ordinarily 4d. to 5d. isa fair cost for manual work, 2d. to 
3d. for the steam navvy, which is applicable for all exca- 
vations where the ground is stiff enough to stand, but is 
not so efficient in wet ground, liable to slip. The greatest 
saving is effected by its use in hard ground where the 
labourer is compelled to resort to blasting. It may be 








* Abstract of paper read at Students’ Meeting Inst. C.E. 


g of the spoil, jincluding Dackham’s patent pnen- 
matic system, the author proceeded to discuss the merits of 
the ordinary and hopper dredger, and instituted the follow. 
ing comparison. Taking two dredgers of the same power, 
and assuming X as a week’s work of the dredging machi- 
nery, Y as the amount lost by the hopper dredger while 
discharging, A as the working expenses of the dredger 
practically the same as ordinary or hopper dredger, B as 


| the working expenses of the attendant hoppers for the 


| fixed dredger, then should 


| Y, but should X be diminished from tidal interference til] 


ree barges ... 


A+B A 

- be, equal to _—__ , th 
xr eq Xx-y C) 
cost per yard of raising and discharging would be the same, 
but the ordinary dredger would have raised X against X— 


it become equal to X—Y, there would be a clear saving of 
B in favour of the hopper dredger. As an example the 
author took a dredger raising 300 tons of spoil per hour, 
and conveying it a distance of eight miles to sea in the first 
instance in four steam hoppers, each of 350 tons capacity, 
in the second instance in its own hold 1300 tons capacity, 
taking a week’s work exclusive of depreciation, insurance, 
and interest on capital, which was 41,0001. for fixed dredger 
and plant, and 30,0001. for the hopper dredger, the result 
was 18,000 tons at 1.92d. against 12,272 tons at 1.85. As 


and Proctor’s, Chaplin’s and Barclay’s, giving a detailed | a farther example the following extract from Port Adelaide 
description of their mechanical construction and mode of | Marine Board was added. All this: plant was constructed 
working, and cited as an instance of cost one of Ruston and | by Messrs. Simons, of Renfrew. 


DEEPENING AND IMPROVEMENT OF PoRT ADELAIDE. 
Statement showing Detail Cost of Raisiny Stuff from Outer and Inner Bars by Dredgers for the Year 1880. 
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ff, stiff clay and sand discharged between 10 and 15 miles. 


The paper then concluded by a reference to suction and 
ejector appliances. 








Souru AUSTRALIAN Raitways.—A Bill has been intro- 
duced into the South Australian House of Assembly by the 
chief secretary to provide for the construction of a railway 
29 miles in length, from Farina Town to near Goolong 
Springs. The line is an extension of the Great Northern 
Railway, and will cost 168,7801. The terminus was altered 
to Hergott Springs, two or three miles distant from 
Goolong Springs, as is it understood that there is better 
water at the former place. 


SouTHERN Paciric RaiLroap.—The Southern Pacific 
Railroad enters Arizona at Yama, and crosses the territor 
bewteen the 32nd and 33rd degrees of latitude. Its lengt 
within the boundaries of Arizona is over 2100 miles. Since 
the building of the road, many towns and mining camps 
have sprung up in the country adjacent, an army of pro- 
spectors, traders, and speculators bas filled the southern 
counties, and the steadily increasing volume of bullion 
which is finding its way out of the country, is an earnest 
of what otber portions of the territory may expect when they 
are also in possession of railroad communication. At Dem- 
ing, near New Mexico, about 90 miles east of the Arizona 
line, another great trans-continental route, the Atchison, 
Topeka, and Santa Fé Railroad forms a junction with the 
Southern Pacifice. This line (Atchison, Topeka, and Santa 
Fé), begins at Kansas City, Missouri, traverses the plains 
of Kansas and Colorado, enters New Mexico, and passes 
down the Rio Grande valley, from whence the main line 
turns west towards Arizona, while another branch follows 
the Rio Grande to El Paso. From Deming, the Atchison, 


Topeka, and Sante Fé Company has its line surveyed to 
Tombstone and Tucson, whence it is expected it will con- 
nect witha branch which is now building from Suaymas, 
through the State of Sonora. 
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THE NAVAL AND SUBMARINE 
EXHIBITION. 

Tne Exhibition which will open at the Agri- 
cultural Hall next Monday is one specially deserving 
of notice at our hands, relating as it does to a branch 
of our national development which has, as a rule, 
been very inadequately represented at the great 
international exhibitions. e are all proud of the 

osition which England holds as the first maritime 
wer, but the average Englishman has but very 
vague ideas of what the vast development of our 





character to those who visit it, and Mr. Samson 
Barnett, Jun., by whom it has been organised, 
deserves every credit for his exertions. ; 

At the date we are now writing the Agricultural 
Hall is in a state of chaos, and it would be out of 
the question to attempt anything like a general 
descriptive account of the forthcoming Exhibition. 
We have, however, been at some pains to obtain 
information as to the leading exhibits, and we now 
present the following notes in the hope that they 
may to some extent serve as a guide to those who 
visit the Agricultural Hall next week. We shall, in 


merchant navy really means. Regarded numerically, lour next number, take up the subject again, and 
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CHURCHILL’S MARINE GOVERNOR. (See page 326.) 
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ROPE HAWSERS. (See page!323.) 





AUTOMATIC VENTILATORS FOR SHIPS, BY MESSRS. MOSSE AND MITCHELL, 


but a very small proportion of our population are| shall deal with such matters as it is impossible to 


directly connected with ships and shipping, and of| treat of at the present date. 


those who are not so connected but compara- 
tively few have any correct notion as to the 
numerous ramifications of that section of our 
mechanical industry which is concerned with the 
construction and fitting out of our vessels. The Naval 
and Submarine Exhibition, therefore, is likely to 





Marine ENGINES AND Detarts OF MARINE ENGINES 
AND BOoILers, 

Messrs. Charles Burrell and Sons, of Thetford, 

are the exhibitors of the very neat pair of small 

compound surface condensing machine engines, of 


afford much information of a new and veryinteresting! which we give perspective views on page 344. 





These engines have a high-pressure cylinder 124 in., 
and a low-pressure, 22in. in diameter, the 
stroke in each case being 18in. The air, 
| circulating, bilge, and feed pumps are of 9 in. 
stroke, and are connected to a bar coupled by 
rocking levers to one of the main crossheads in the 
usual way. The surface condenser tubes are of 
brass packed with cotton screw glands. The 
| reversing links are of the double-bar type, and the 
‘eccentric rod ends are fitted with adjustable 
| brasses, A small starting valve is provided opening 
| into the ports of the low-pressure cylinder, this 
| valve acting as a blow-through as well as a starting 
| valve, and being very neatly arranged. All wearing 
| details of the motion are thoroughly case-hardened, 
| and the engines generally are very well and neatly 
designed, especial care having been taken to secure 
| accessibility to all working parts. 
| Mr. E. E. Wigzell, of 37, Walbrook, shows a 
| newly designed fast running launch engine, of which 
we give a perspective view on page 321. In this 
engine the cylinders are mounted upon four stout 
|columns, the two back columns being placed 
| directly opposite the cranks, and having attached to 
‘them the crosshead guides, which are of phosphor- 
| bronze. The connecting-r9d bearings and crank- 
| Shaft bearings are also made of phosphor bronze, 
| and all parts that are in motion are of steel, while all 
| wearing parts are made adjustable. The pistons 
| are fitted with Pollit and Wigzell’s patent metallic 
coils, and the link motion is of special design, as 
| shown in the illustration. The lubrication of all 
| working parts can be effected from a single Iubri- 
cator fixed in front of the cylinders. ‘The engines 
| are of very light design, and are specially made for 
| high speeds. As shown in our engraving, they are 
| non-condensing, but they can, of course, be fitted 
| with air-pump and condenser if required. 

Messrs. Vosper, of Portsmouth, show examples 
of their four-cylinder engines, which we have 
already illustrated in ENGINEERING, and we need not, 
therefore, describe them here. We may remark, 
however, that Messrs. Vosper have recently been 
perfecting a type of compound engine of very similar 
pattern, but, unfortunately, they have been unable 
to exhibit one at the Agricultural Hall. They have 
also recently adapted these engines for working 
dynamo machines and for other purposes, when a 
|compact engine is specially useful. A leading 
exhibit at Messrs. Vosper’s stand is one of a class 
of launch carried by yachts. It is 22 ft. long by 
4ft. 9in. beam, built of English elm with teak 
fittings, left bright, and varnished the colour of the 
| wood. It is fitted with one of their four-cylinder 
| engines, the engine fitting well down into the boat’s 
| bottom and partly under the thwarts, as to be 

jalmost out of sight. The boiler is of Landore- 
| Siemens steel, tested to 200 lb. per square 
}inch, hydraulic pressure, and stayed to work at 
| 100 lb. steam pressure. It is handsomely finished, 
| being Jagged with polished teak, secured by bright 
brass bands. The boiler is fed by one of Hancock’s 
patent inspirators, and has also a little donkey 
pump, capable of being worked either manually or 
by steam, in event of the inspirator failing. The 
whole of the connexions between the engine 
and boiler are of copper or brass. The propeller 
and shaft are of gun-metal, and, altogether, the 
launch and its whole equipment form a most 
creditable job. 

Messrs. Allison, Lees, and Preston, of Huddersfield, 
show a boiler pump indicator, intended to indicate 
constantly the condition of the pump feeding a boiler, 



































Lonpon. (See page 323.) 


and to show at once any shottness of supply. It 
consists simply of a glass gauge in which the water 
rises and falls at each stroke of the pump, and if 
the latter be drawing air this will be indicated by 
the presence of bubbles in the gauge; if the pump 
ceases to work, the gauge will empty atonce. The 
quantity of water passing through the pump is also 
to a certain extent under the observation of the 
attendant, When too much air accumulates in the 
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top of the glass, it can be released by slacking a 
screw at the top of the gauge. 

M. Brossard, of 33, Underhill-street, Swansea, is 
the exhibitor of a rotary engine with variable ex- 
pansion gear of which we give engravings on page 
329 of the present issue. The engine consists of 
two cylinders, one enclosing the other, and a main 
shaft carrying a palette or piston. The outer cylin- 
der has no special peculiarity except that the ports 
for the ingress and egress of the steam are situated 
at the bottom as shown. Within the outer cylinder 
is placed, eccentrically, the second cylinder above 
mentioned, this cylinder being of less diameter than 
the first, but being slightly longer so that its ends 
can work in grooves formed in the covers of the 
outer cylinder. These grooves touch the bottom of 
the outer cylinder, while they also clear the upper 
side of the shaft on which the piston is mounted, 
thus permitting the small cylinder to turn under the 
impulse of the piston but obliging it to rotate about 
an eccentric axis, The small cylinder is slotted 
throughout its length to allow of the passage through 
it of the piston as shown, this piston acting in both 
cylinders. The main shaft carrying the piston 
occupies a central position in the large cylinder, 
and the piston, the arrangement of which will be 
readily understood from our engravings, is fitted 
on all sides with metallic packing which is forced 
into contact with the surfaces against which it works 
by the steam pressure. 

The steam enters the large cylinder at the bottom 
as already stated, while it passes into the small 
cylinder through the piston shaft, the ends of which 
are made hollow for this purpose. Whatever may be 
the position of the piston it presents a constant area 
to the action of the steam ; that is to say, the sum of 
the areas presented in the two cylinders is constant, 
the arrangement being thus such as to avoid dead 
points. It may be noticed that no packing is pro- 
vided where the piston shaft touches the interior 
surface of the inner cylinder, but M. Brossard con- 
siders that any necessity for this is obviated by the 
power of adjustment of the bearings in which the 
shaft works, and also of the adjustment of the pack- 
ing bolts, which are below the engine, and which 
put in contact with the interior cylinder the spring 
which extends throughout the length of the large 
cylinder. We may mention that between the shaft 
bearings and the keys for adjusting them are placed 
pads of india-rubber to afford the desired elasticity 
of contact. When wear has taken place to an 
extent beyond that which can be compensated by an 
adjustment of the shaft bearings, it will become 
necessary to renew the gun-metal bushes with 
which the grooves in the end cylinder covers are 
fitted, and also to renew the steel rings which are 
at each end of the interior cylinder, and which 
revolve in the grooves just mentioned. These 
renewals can very readily be made. 

The governor which forms a special feature in 
M. Brossard’s designs is intended to control the 
engine either by controlling the degree of expansion 
or by throttling the steam. The arrangement 
consists of a steam chamber A containing four com- 
partments a 4 ¢ d, of which two, a and 4, serve for 
the ingress and egress of steam to and from the 
small cylinder, while the others, c and d, similarly 
serve for the large cylioder, B is the gear for 
reversing or stopping the engine; it is controlled by 
the gearI, J, P. R, 5S. C is the variable expansion 
arrangement, which consists of a cylinder with three 
large rectangular openings, and within which are 
three slides fixed to the axis of the steam distributor 
D. This distributor consists of a hollow cylinder 
having three ports, upon the edges of which are fixed 
the slides above mentioned. ‘The parts C and D 
revolve together, but their position relatively to 
each other is controlled by the governor, which we 
shall describe directly, and in this way the point of 
cut-off is determined. The number of openings in 
the pieces C and D can, of course, be diminished or 
augmented to suit special circumstances. 

At E are pumps driven by the bevel gear ee and 
f; these pumps draw oil (or other convenient fluid) 
from and re-deliver it to the cylinder of the appa- 
ratus F, which is composed of a cylinder G and an 
annular recipient h, the cylinder G containing a 
piston L, which by means of the rods & & transmits 
its motion to the piece D, through the bevel gear 
shown. O isaspring provided to keep the piston 
L in its normal position when there is no pressure 
behind it. K is a receptacle having an opening form- 
ing a connexion with the apparatus F, and provided 
also with a small steam pipe, which serves to put 


o is too weak. M is a cock for controlling the flow 
of the oil from the cylinder G, this cock being 
furnished with an index which enables it to be 
adjusted according to the speed at which it is desired 
to run the engine ; N is a pipe which completes the 
circuit for the oil. 

The action of the apparatus above described is as 
follows: The apparatus F, the circuit N, N, N,, 
and the receptacle K being completely filled with 
oil, the cock M is adjusted to the desired speed. 
The pumps E E! draw the oil from the cylinder G 
and receptacle A through the pipes N, Ns and 
deliver it through the pipe N, to the back of the 
cylinder G. If the cock M is completely open the 
areas for admission and egress of the oil being equal 
the fluid does not exercise any pressure on the 
piston L; but if on the other hand the cock M is 
partially closed the flow of the oil from the cylinder 
G is throttled, and the pumps then draw from the 
cylinder such a quantity as the opening of the cock 
permits, and the rest from the annular receptacle, 
A double effect tending to move it in the direc- 
tion o is thus produced on the piston L, namely, 
first by the aspiration from the receptacle A, and, 
second, by the delivery of the oil into the cylinder 
G. The result is a diminution in the period of steam 
admission followed by a reduction in the speed of 
the engine. This reduction of speed is of course 
accompanied by a reduction in the delivery of the 
pumps when the pressure on the lower end of the 
cylinder G becomes reduced, and the spring acting on 
the piston moves the latter back towards its normal 
postion. From the above description the action of 
the apparatus will be readily understood. We shall 
have more to say about M. Brossard’s engine when 
we have had an opportunity of seeing it at work. 

Another rotary engine shown is that of Mr. John 
L. Dexter, of Bourne End, near Maidenhead. Of 
this engine we publish engfavings on page 325, 
which will explain its construction. In the views 
there given KR isa roller working in a cylinder 
C 2, the axles being prolonged through the cylinder 
covers to form shafts. The roller has a slot through 
it, in which the slides $1, S2 are free to work, but 
are fitted and packed steam-tight ; the slides are 
made with shoulders, which abut on a cam K fixed 
to each cylinder cover, the ends of the roller being 
recessed to receive them. The cylinder is divided 
at the top by a divider D, which is fitted down on 
to the roller steam-tight; to this divider and to 
the cylinder are fitted guides GG. V is a cut-off 
valve, actuated by the eccentric as shown; E is a 
regulator made also a reversing valve by allowing 
the exhaust to pass through the body of the cock 
as shown, the inlet being through the bottom of 
the cock. 

The engine is driven either right or left, as the 
way W is brought over the right or left hand port 
P, or stopped when it is brought vertically over 
divider D. When steam is admitted it impinges on 
the slide which is out, causing it and the roller to 
rotate, the other slide being meanwhile forced in 
by the guide G until it is flush with the roller and 
passes under the divider D, after which it is forced 
out by the cam K until it is full out, and in its turn 
takes the pressure, when the other slide follows the 
motion described. As steam is always on one or 
other of the slides, there is no dead centre, so that 
the need of a double cylinder or a flywheel is 
avoided. As the divider wears it can be set down 
on the roller by means of set screws, and the guides 
being of steel and slightly flexible, come down with 
it. The bearings for the roller are made of phosphor- 
bronze or gun-metal, conical bushes, shrunk on 
the shafts, being used, as shown by Fig. 3. Being 
on the spindles, the wear is uniform all round, and, 
being conical, they can be adjusted without alter- 
ing the position of the roller, which is kept central. 
Should the engine stop with the cut-off valve over 
the port, it can be started by means of the small 
starting valve shown, which can be shut off as soon 
as the engine revolves. 

Steam is prevented from passing the ends of the 
roller by the following arrangement shown by Figs. 
8and9: Aring N N is fitted to the roller and fits 
loosely into a groove in the cover; at the back of 
the groove is another ring M M fitting freely, which 
can be set up by screws; the space between the 
rings being filled with suitable packing, the whole is 
rendered steam-tight. The slides are made with 
lugs at the corners L L (see Figs, 4, 5, 6, and 7) to 
take the wear of the guides ; these are chilled white 
hard when cast. The wear of the cam is taken by 
steel piéces T T which are hardened where they 
rub. ‘These steel pieces are kept up to their work 





some steam pressure on the piston L if the spring 





by a spring which runs through the slide as shown 
and can be regulated by means of set screws 80 
that any wear that does take place is compensated 
for. The slides are kept tight in the roller by 
means of gun-metal wedge pieces shown in the end 
view of roller, which are forced outwards by two 
strong springs. The slides are also cast divided ag 
shown in Fig. 4; before machining these are forced 
together as in Fig. 7, and are then finished; when 
finished they have a natural tendency to open which 
compensates for any wear that may take place, 
Altogether, the details of this engine appear to have 
been carefully designed to secure durability. 

The Metallic Valve Company, of 28, Brunswick- 
street, Liverpool, exhibit a number of examples of 
Kinghorn and Coe’s metallic valves for air pumps, 
&c., many of the valves shown having undergone 
considerable service. We have already had occasion 
to notice these valves when speaking of some engines 
fitted with them, and we now give on page 332 some 
sketches showing the manner in which they are 
applied. The valves are made of thin sheet metal 
working on seatings similar to those employed for 
india-rubber valves—in fact, in replacing india- 
rubber valves the old seatings may be used. The 
guards used for the metal valves are portions of 
cylinders, and it is essential that they should be 
free from any flat places or irregularity. As will be 
seen from the diagrams on page 332, the metal valves 
are made circular, rectangular, or in other forms, 
the upper valve in the plan showing a form which 
is exceedingly well adapted for air-pump buckets, as 
it enables a large proportion of the bucket area to 
be utilised. Very satisfactory reports have reached 
us as to the working of these valves, and the latter 
are now in extensive use on marine engines. ‘They 
have of course the great advantage of being 
unaffected by heat or by engine oils, and some of 
them are still in good condition after steaming over 
80,000 miles. 

Messrs. Beverley and Atkins, of the Special Tool 
Works, Sheffield, exhibit two examples of Prior's 
patent piston rings, the one as applied to a piston 
49 in. in diameter, and the other application is to a 
12in, solid head piston. In this latter case the 
rings are cut in two places and two tongue pieces, in 
order to stop in at right angles to each other and 
break joint. We give on page 348 engravings of these 
piston rings, which will explain their special features. 
Referring to our illustrations it will be seen that the 
requisite elasticity is given by a spring of peculiar 
form, which tends to expand in the direction of the 
length of the cylinder as well as radially, while it 
takes up little room, so that it can be put in the 
same depth of groove as a common ring. ‘The 
pressure of the spring can be very readily adjusted 
by the insertion of packing pieces between the ends, 
while for air-pumps, &c., the spring can be made in 
bronze. The piston is one of which we have heard 
very good reports and it is very simple. 

Messrs. Beverley and Atkins also sbow a neat 
form of bolt head guard, of which we annex an 
illustration, this guard being intended to secure 
the locking of the bolt head in any position. The 
device consists of a malleable iron or brass casting 
fitting over and surrounding the bolt head, and 
having on one part of the circumference a slot of 

















sufficient length for a square shank stud to enter 
it, however the head of the bolt may be placed. This 
stud is tapped into the junk ring, and has a nut on 
the other end with a split pin above it, so that it 
cannot come off even if loose, and the stud being 
square cannot turn round, while the main bolt cannot 
slack back in the worst position more than the 
twelfth of a turn, even if the locking nut should 
become loose, which is scarcely likely. 

Mr. John Brewster, of Sunderland, exhibits Mace 
and Brewster's fittings for furnace fronts with 





revolving door and smoke consumer. ‘The arrange- 
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ment will be readily understood from our engrav- 
ings on page 324, the front elevation there given 
showing the revolving door in three positions. The 
door it will be seen consists of a plate which turns 
on a stud in the front of the de -plate. When in 
one position the opening in this plate admits air to 
the ash-pit, while when turned half round the open- 
ing gives access to the grate, the ashpit opening 
being then closed, The plate can be put into any 
intermediate position so as to give just the access 
required to use the fireirons. The furnace front or 
firedoor frame is lined with firebrick blocks having 
an air space through which air is admitted before 
it enters the air-box in connexion with the steam jet 
used for injecting it. This form of furnace front is 
stated to have been fitted to over 2000 furnaces with 
satisfactory results. 

Mr. Thomas Henderson, of 40, Castle-street, 
Liverpool, exhibits examples of his very neat form 
of firedoor and furnace front, which we illustrated 
and described in this journal in April last year (vide 
page 409 of our thirty-first volume), In this 
arrangement it may be remembered the door is 
formed in one piece with a portion of the dead-plate, 
and is so hinged at its lower edge that when pushed 
inwards for the purpose of getting access to the fire, 
the part which previously formed part of the dead- 
plate hangs down into the ashpit, the door itself 
‘ling the gap in the dead-plate. If turned 
further around its axis, the door itself hangs 
down into the ashpit, leaving a gap in the 
dead-plate through which clinkers, &c., can be raked 
out while the pendant door screens the stoker’s legs 
from the heat. The furnace front also is made 
partly hollow so as to form an air passage in which 
air is heated before its admission to the furnace. 
The details are fully shown in the illustrations we 
formerly published, but we now supplement these 
by giving on page 324 a perspective view of the 
front of a marine boiler having its three furnaces 
fitted with Mr. Henderson’s doors. Of the three 
doors one is shown closed, and the others in the two 
different positions above referred to. Mr, Hender- 
son’s doors and furnace fronts have been fitted to 
steamers of the ‘‘ City,” ‘* Allan,” ‘‘ Wilson,” a d 
“ Temperley” lines, and they have excellent features. 

While speaking of boilers we should not forget 
the exhibit of the Leeds Forge Company, the 
makers of Fox's corrugate’ flues, which are so 
rapidly extending in favo - for marine purposes. 
We can, however, only mention this most interest- 
ing exhibit here, and we must postpone until next 
week a full notice of it. We are alzo unable to 


illustrate this week Welton’s fuel economiser, ex- 
hibited by Messrs. Duncan Brothers, of 32, Queen 
Victoria-street ; we may, however, state that the 
arrangement consists of a perforated screen of 
asbestos placed in the combustion chamber of a 
boiler a short distance beyond the bridge, the pro- 
ducts of combustion traversing this screen on their 
way to the chimney. The screen, which becomes 
incandescent, serves the purpose of an accumulator 


and regulator of heat, and it is stated that it mate- 
rially promotes the attainment of good combustion. 

Messrs. Lewis Olrick and Co., of 27, Leadenhall- 
street, exhibit examples of the well-known Field 
boilers and tubes, and it may be interesting to 
mention here the results of some recent trials made 
of one of these boilers with a view to show its 
efficiency. The Field boiler tested was one at the 
Richmond Water Works, and was 6 ft. 6 in. in dia- 
meter by 13ft. high, the firebox surface being 130 
square feet and the tube surface 530 square feet, 
making the total heating surface 630 square feet. 
The firegrate area was 224 square feet and the pro- 
ducts of combustion passed through the central 
uptake into an iron chimney directly above. The trial 
was made by Mr. W. Schénheyder, and lasted 6 hours 
4) min., the steam pressure and height of water 
in the gauge glass being the same at the beginning 
and end of the test, and the coal and water being 
carefully weighed and measured respectively. The 
coal used was Welsh (from Merthyr), and of good 
quality, but containing a large proportion of small 
and dust. Mr. Schénheyder states in his report that 
the boiler was fired by the ordinary stoker, and 
while being careful to obtain accuracy, not any 
precautions were taken to get exceptional results, 
such as could not with reasonable care be obtained 
in daily practice. A very much larger amount of 
steam could have been supplied by the boiler had 
there been a demand for it; but the engine was not 
driven beyond its usual speed, and not any steam 
was blown to was'e. The boiler had been cleaned 





the night, and had been supplying steam to the 
engine for 24 hours before the test commenced, 
Excellent results were obtained as follows: 


Water evaporated per hour ... 1.620 Ib. 
Mean temperature of feed water 49 deg. Fahr. 

+, Steam pressure above the atmo- 

sphere ... ie ves eet jus 55 Ib. 
Coal fed into furnace per hour — te @ 
Water evaporated from 49 deg. per 

pound of coal... ss dnd ae 9.12 ,, 
Equivalent evaporation from and at 


212 deg. see eee sila hos 10.93 ,, 

Associated with boilers are boiler feeders, and 
amongst these we must mention the Hancock 
inspirators, which are shown by the Hancock 
Inspirator Company, of 35, Queen Victoria-street. 
Over 26,000 of these instruments have, we believe, 
been now constructed and set to work, so that the 
apparatus may be said to have at least fairly 
established its reputation. Our illustrations on page 
349 show three patterns of the apparatus, Fig. | 
showing one, Figs. 2 and 3 another, and Figs. 4 and 
5 a third form, the first being intended for traction 
engines, locomotives, &c., the second for marine 
use, and the third for stationary purposes. Referring 
to the sections Figs. 3 and 5, it will be seen that 
the inspirator consists of a lifting jet and lifting 
nozzle, combined with a forcing jet and forcing 
nozzle, both nozzles being supplied with steam, and 
being so proportioned to each other that the 
apparatus requires no adjustment for changes in 
steam pressure or water supply; the waste valve 
is kept closed, except at the time of starting. This 
is not the place to enter into a full description of the 
Hancock inspirator, but we may mention that in 
1879 the apparatus was very exhaustively tested by 
Park Benjamin's Scientific Experts’ Office, New 
York, with very interesting and satisfactory results. 
Amongst other important points it was shown that 
one of the stationary inspirators working with and 
delivering against a pressure of 15 lb. per square 
inch, could when lifting 2 ft, deal with feed water at 
a temperature of 130 deg., the temperature of feed 
permissible increasing with the pressure used until 
with steam’ at 150lb. it reached 144 deg. It was 
also found that the difference between the maximum 
and minimum deliveries attainable ranged from 
about 22 to 53 per cent. under different pressures, 
and that the range was not practically affected by 
changes in the temperature of the feed. In some 
trials, also, one of these inspirators lifted 27 ft. 

Messrs. Ruck and Burt, of Portsmouth, exhibit 
examples of launch engines constructed on Mr. 
Tipping’s patent, an arrangement which we illu- 
strated and fully described on page 229 of our 
thirtieth volume. These makers have also brought 
out a new patterv of diagonal engine for launches 
embodying the same leading features; Mr. Tipping’s 
arrangement of reversing gear forms an exceedingly 
handy one for small engines, and the exhibits of 
Messrs. Ruck and Burt are worthy of attention. 
Messrs. J. H. Wilson and Co., of Liverpool, show 
in addition to the other exhibits elsewhere spoken 
of by us, examples of the Selden steam pump. 
This is a simple pump in which the steam valves 
used are all ordinary slides, and the parts generally 
are easy of access, Of the various ships’ pumps 
shown we must postpone anything like a detailed 
notice, but we may mention that Messrs. J. Stone 
and Co., of Deptford, are showing examples of 
their ‘‘ Navy” pump, which we illustrated and fully 
described in ENGINEERING some time ago (vide page 
494, vol. xx.) and which has given excellent results 
in practice. We shall have more to say about 
Messrs, Stone’s exhibit next week. We must post- 
pone until our next number a notice of the exhibit 
of the Liverpool Forge Company, whose examples 
of Turton’s built-up crankshafts are well worth 
attention. Mr. Joy’s valve gear and a number of 
other exhibits in this section must also remain for 
future notice. 

STeaM STEERING APPARATUS. 

Steam steering apparatus forms an important 
section of the exhibits at the Agricultural Hall, and 
we are enabled to illustrate, this week, several of 
the arrangements shown. Of these we may first 
describe that exhibited by Messrs, J. H. Wilson and 
Co., of Liverpool, of which we give engravings on 
page 332 of the present issue. This gear is made 
for either steam power alone or for being worked 
either by steam or hand at pleasure, and it is this 
latter arrangement that we illustrate. It consists, 
as will be seen, of a pair of small horizontal engines 
fixed on opposite sides of the baseplate, the con- 
necting rods of these engines being coupled to 


previous to the test, had been warmed up during! cranks at right angles, situated at the opposite ends 








of a shaft carrying a worm, and this worm gearing 
into a large wormwheel, as shown. The worm- 
wheel, just named, is mounted on the main shaft 
which carries the chainwheel, operating on the 
chains which are led off to the tiller. The large 
wormwheel is not keyed on the shaft which carries 
it, but is connected to it by the clutch shown, this 
clutch being provided with a hand lever, so that it 
can be readily thrown out of gear with the worm- 
wheel, and made to engage (on its opposite side) 
with a large internal spurwheel, also mounted on 
the same shaft. Gearing into the large internal 
spurwheel is a pinion, fixed on'the same short shaft 
as an external spurwheel, this latter wheel being, 
in its turn, geared into by a pinion on the hand- 
wheel shaft, as shown in Fig. 1, the handwheel 
being thus double geared. For relieving the helms- 
man in heavy weather, if the hand gear is in use, 
there is provided on the handwheel shaft a brake, 
worked by a foot lever, a very useful addition. 

The steam steering gear is controlled by a small 
wheel situated in front of the handwheel, this wheel 
being fixed on a spindle, which passes through the 
handwheel shaft, and is operated by means of ascrew 
or sliding nut, coupled by means ofa fork and levers 
to the weigh-shaft of the engines, The engines are 
fitted with ordinary link motion, and the motion 
which they give to the main shaft in accordance with 
the movement of the steam steering wheel causes 
the nut just mentioned to be screwed back into the 
neutral position. By this differential arrangement 
the engines are made to exactly follow the move- 
ment of the steam steering wheel. By means of the 
bevel gear and vertical shaft shown the steam 
steering gear can be controlled from the flying 
bridge as well as from the deck. The gear we have 
been describing has been very largely applied by 
Messrs. J. H. Wilson and Co.—we believe to nearly a 
hundred vessels—and it has proved very successful. 

Another steam steering gear which we are able to 
illustrate this week is that of Mr. Charles R. Simey, 
of 55, Fawcett-street, Sunderland. In this gear (of 
which engravings are given on page 328) but one 
steam cylinder is used, this cylinder being placed 
transversely to the vessel and its piston giving 
motion toarack which engages with a pinion on 
the main shaft carrying the chain barrel. This 
latter is of large size, so that if desired a wire rope 
can be employed in place of a chain, thus securing 
silence in working. It will also be noticed that the 
rope or chain is led off from the under side of the 
barrel, so as to reduce the ‘‘ nip” whieh takes place 
when the direction of the lead is changed through a 
large angle in a limited space. The admission of 
steam to the steam cylinder can be controlled by a 
small handle (or tiller), or by a small handwheel as 
may be preferred by the purchasers, and the move- 
ment given to the valve by hand is corrected by the 
movement of the piston, so that the latter follows 
the movement of the hand lever, the differential gear 
being neatly and simply carried out. It will be 
seen that just at the back of the main framing are 
two levers connected with a crosshead pushing on a 
slide rod. One of the levers just mentioned is fixed 
upon an upright shaft which is moved by hand and 
opens the slide valve by moving one end of the 
crosshead, while the other lever is fixed on a hollow 
spindle which carries a wormwheel worked by a 
worm on the barrel shaft, the revolution of which 
causes the lever last mentioned to move so as to 
bring the centre of the crosshead back to its central 
position, thus shutting off the steam as soon as the 
rudder arrives at the required position. The design is 
also such that even a careless helmsman cannot 
produce an excessive piston speed, while owing 
to the arrangement of valve employed it is not 
necessary to empty one end of the cylinder when 
making short strokes. The gear is also fitted with 
arrangements for steering by hand, there being on 
the chain barrel shaft a clutch by which that shaft 
can be coupled either to the pinion into which the 
rack gears, or to a wormwheel on which the hand 
gear operates. The arrangement of the hand gear 
can be readily traced out from our illustrations 
without further explanation. 

A third steam steering gear exhibited, which we 
illustrate on page 328, is the ‘steam quarter- 
master,” constructed by Messrs, Higginson and Co., 
of Mersey-street, Liverpool, This is a gear which 
has come largely into use, the makers, we under- 
stand, having received orders for its application to 
about one hundred and forty vessels. In our illus- 
trations Fig. 1 is a longitudinal section, and Fig 2a 
back view, partly in section, of the “steam quarter- 
master.” In these views a bc are three vertical carry- 
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REFRIGERATING MACHINE AT THE NAVAL AND SUBMARINE EXHIBITION, 
CONSTRUCTED BY MESSRS. T. PIGGOTT AND CO., ENGINEERS, BIRMINGHAM. 
(For Description, see Page 339.) 
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EXHIBITS AT THE NAVAL AND SUBMARINE EXHIBITION. 
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DETAILS OF REFRIGERATING MACHINE, CONSTRUCTED BY MESSRS. T. PIGGOTT AND CO., 



































NON-FLEETING HAULING GEAR FOR SLIPWAYS, 
CONSTRUCTED BY MESSRS. DAY, SUMMERS, 
AND CO., SOUTHAMPTON. 


(See page 321.) 
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CONSTRUCTED BY 
(See page 317.) 
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ing frames, the frames a and ¢ being arranged to bolt 
directly to the deck without a soleplate ; d are the 
leading wheels working on the screw bolts e. The 
screw bolts e act as stays to hold the lower parts of 
the frames a bc in position, and also serve as car- 
rying shafts for the leading wheels d, while f are 
stay bolts for holding the upper portions of the 
frames a aud c in position. This gear is worked by 
a three-cylinder engine, the pistons g of the engine 
being made hollow, and formed each with an aper- 
ture i iv their outer ends, in order to allow steam to 
enter and flow out of the hollow piston when the 
engine is at work, for the purpose of keeping the 
piston rod close up against the crank-pin at the end 
of the stroke, or in other words providing for wear. 
The steam or exhaust passages j j' formed in the 
upright frame a, lead from the passages & k', in the 
trunnion / past the circular valve m,shownin elevation 
in Fig. 3, to the annular chamber n; o is an exhaust 
passage leading from the annular chamber n to any 
desired position. Light sheet metal covers p butt 
between the frames a and }, and are secured in 
position by thumbscrews or hinges,so that they can 
be readily removed when necessary. It will be 
noticed that the worm spurwheel g is secured to the 
chainwheel r, and is fitted on the sleeve s surround- 
ing the crankshaft ¢ carried by the frames d and ec. 
The sleeve s and the trunnions / act as stays to the 
frames } ¢ and a bd. 

The direction of motion of the engine is controlled 
by admitting steam to the passages j or j', according 
to the direction required, the passage not used for 
steam inlet serving iis the exhaust. ‘The distribution 
of the steam is controlled by the valve m (shown 
separately in Fig. 3), which is geared by toothed 
sectors to the shaft u. The upper end of this 
shaft carries a short arm 2, the outer end of which 
is coupled by a rod y and strap connexion to a nut 
w on the spindle z. The handwheel is mounted on 
a bush A, which, by means of the lever v, can be 
made to rotate either with the shaft z or the bush 
B, the former arrangement giving a steam and the 
latter a hand-power steering gear. When steering 
by steam the handwheel controls the position of the 
steam distributing valve through the spindle z 
and gear already explained, while the motion of 
the engine consequent on the admission of 


steam acting through the wheel C, bush B, and 


nut w, corrects the movement of the valve and 
brings it back to its central position. The spindle, 
u' is geared to the shaft z, and gives the power 
of working from the bridge. The whole gear is 
exceedingly compact and very neatly arranged. 

Mr. E, E. Wigzell, of 37, Walbrook, is also the 
exhibitor of a steam steering gear designed by him, 
and of which we give engravings on rage 321. Our 
illustrations will explain the arrangement clearly 
with but little explanation. It will be seen that the 
motive power employed is a three-cylinder engine 
and the whole of the working parts are encased, 
The valve is worked by the main steering wheel, 
the action of which is just the same as if the rudder 
was being worked by hand. ‘The apparatus is also 
available for hand steering, there being a lever by 
means of which the handwheel can be thrown into 
or out of gear with the spur and worm gear at 
pleasure. ‘The chain passes round two drums, as 
shown. 

Mr. C. Douglas, of the Bedford-street Engine 
Works, Sunderland, exhibits an example of Holli- 
day's steam steering gear, which we understand has 
been successfully tried on board the s.s, Charles 
Townsend Hook. We hope to illustrate this gear 
next week; but meanwhile we may describe its 
leading features. ‘The apparatus consists of a hori- 
zontal steam cylinder, the piston rod of which is 
coupled to a crosshead suitably guided. ‘This cross- 
head carries a pair of sheaves (on which the wire ropes 
or chains for working the rudder are wound), and also 
a wormwheel. ‘This latter gearsinto a worm which 
acts as arack when steering by steam, the to-and- 
fro motion of the crosshead causing a rolling 
motion of the wormwheel on the worm, and giving 
a corresponding motion to the sheaves carrying the 
wire rope. When steering by hand the handwheel 
is caused to rotate the worm, and in that way 
drives the wormwheels and rope sheaves, The 
arrangement is ingenious and should work 
smcothly. 

The last steam steering gear of which we shall 
speak this week is that exhibited by Messrs. Amos 
and Smith, of Hull. This is a very simple gear of 
which we give an engraving on page 324. The 
engine responds freely to the motion of the steering 
wheel, a movement of less than one spoke causing a 





corresponding movement of the engine. There is 
neither link motion or loose eccentrics, the starting, 
reversing, and stopping being effected by reversing 
the course of the steam in the passages by a dis- 
tributing valve, which is in communication through 
a differential movement with both steering wheel 
and engine, so that when the latter has repeated the 
movement of the former it automatically closes all 
the ports and brings the engine to rest. By shaking 
the handwheel the engine can be worked to a 
quarter of a revolution. 

Messrs. Amos and Smith also exhibit an arrange- 
ment for combining hand and steam steering gears in 
which the change from one to the other is effected 
without throwing in clutches or toggle pins or other- 
wise suddenly bringing positive mechanism into 
gear. This arrangement, which has been protected 
by the makers, is illustrated by us on page 324. 
Referring to the illustration it will be seen that a 
barrel A keyed on a shaft is actuated by a crosshead 
B also keyed on the shaft; this latter carries four 
pinions C which gear into two bevel wheels D and E, 
one of which is in connexion with the hand and the 
other with the steam power, the movement of either 
of these actuates the barrel when the other is held 
by a brake. Another application of the same 
principle is to two hand gears, each connected with 
the helm by an independent chain, D is in gear 
with the steering wheel, and E commanded by 
abrake. The change required to cause either one or 
other of the two hand gears to steer is merely to 
screw down the brake of the one it is desired to 
steer by. Thus in the case of a steamer carrying 
bridge and stern gears, where the ship has been 
steered by the bridge gear, and suppose the chain 
connecting it with the helm has snapped, then it is 
only necessary to screw down the brake of the stern 
gear to at once recommence steering without shock 
or fear of carrying away by any sudden transition 
such as often happens in dropping in toggle pins to 
connect up screw gear. A gain of gearing also 
accrues, as the barrel has only half the velocity of its 
motor D or E, and as the strain is distributed over 
the teeth of several pinions, a larger barrel can be 
used, saving the wear usual on the chain when 
wrapped round a small one. 

CRANES, WINDLASSES, &C. 

The East Ferry Road Engineering Works Com- 
pany, Limited, Isle of Dogs, London, show models 
of patent portable hydraulic machinery, such as 
cranes and hoppers, an hydraulic wagon hoist, 
suspended hydrostatic weighing machines, and 
hydraulic valves and fittings. Mr. C. R. Parkes, 
the managing director of the above company, has 
given great attention to improvements in portable 
hydraulic machinery, and we give on page 323 an 
illustration of a patent portable hydraulic crane 
and hopper which is manufactured by this firm, and 
has been adopted by docks, railways, &c., complete 
models being exhibited at the show. 

It is only within the last few years that the 
advantages of having their machinery (more 
especially cranes) movable has been fully recog- 
nised by users of hydraulic appliances, although it 
must be manifest that moving the cranes to plumb 
the hatchways of a ship, to take the case of dock 
work, is more reasonable than moving the ship to 
the cranes. Asan example of what has been done 
in this direction, the Millwall Dock Company may 
be mentioned as having just brought into operation 
perhaps the largest and most complete system for 
the discharge and storage of grain in England. 
This extensive work has been designed and carried 
out by the engineer to the Dock Company, Mr. F. 
E, Dackham, M.I.C.E. 

The machinery, consisting of forty-six portable 
hydraulic cranes and thirty-four hoppers, of the type 
shown in our illustration on page 324, has just been 
completed by the East Ferry Road Engineering 
Works Company and has given every satisfaction. 
The Millwall Dock is provided with dolphins up to 
350 ft. long, and these dolphins are placed parallel to 
the quay, but leaving a water space between of 
sufficient width to take the largest vessel frequent- 
ing the dock. On the quay side and also on the 
dolphins are laid steel rails to 7 ft. 6in. gauge, on 
which the portable hydraulic cranes and hoppers 
travel. As soon as the vessel is moored alongside, 
the cranes are adjusted to plumb the hatchways on 
both sides, so that at least two cranes are at work 
on each hatch, and in some cages three or four can 
be brought to work if the hatch is long enough. 
The cranes having been placed in their proper 
position can then be connected to the supply pipes 





laid between the railsin a few minutes, branches 
being placed at intervals, and the connecting pipe on 
the crane being made telescopic to allow for adjust- 
ment at any given point. It is found that the goods 
during lifting occasionally strike against the comb- 
ings of the hatchways, and this with rapid lifting 
throws a great strain on the crane and probably 
gives rise to a tendency to overbalance. This con- 
tingency is provided against by fastening the crane 
to the rails by clips. A tail balance weight is pro- 
vided in some cases, but for the Millwall Dock 
Company this arrangement has not been adopted, as 
the engineer considers it open toobjection on account 
of the liability of the tail to catch in the rigging of 
the vessel when the goods are beingslewed or turned 
Another objection is, that the balance adds to the 
weight of the column and necessarily increases 
the turning power required and the friction 
of the bearing surfaces, not to mention that unless 
made unduly heavy a tail balance docs not provide 
against an abnormal strain. On these grounds, and 
also perhaps to some extent on account of the ease 
with which the rails could be fastened to the timbers 
of the dolphins, and by lewis bolts to the stone 
coping of the quay, the clip system has been 
preferred in this case. ‘The clipping of each crane 
to the rails can be done in two or three minutes, as 
the clip nuts have only to be tightened up to secure 
a perfectly firm connexion to the rails. The crane 
shown in our illustration has a lift of 75 ft., a rake of 
38 ft., and raises a load of two tons. The hydraulic 
lifting cylinder is placed vertically inside the column, 
and the supply of water to the cylinder is automati- 
cally checked when the ram reaches the conclusion 
of its stroke by means of a ring turned to accurately 
fit the column, and having a vertical movement 
governed by the ram. This ring will lift a tappet to 
gently close the working valve at whatever position 
the revolving column may be in. The turning 
cylinders are placed horizontally and turn the 
columns and jib by means of a pitched drum giving 
one and a quarter revolutions. The working valves 
are placed in a box as high up as clearing the jib 
when turning will allow, partly to enable the man 
working the crane to see as much into the hold of the 
vessel as possible, and partly that the cylinders may 
always be kept full of water, to avoid refilling the 
pipes and water spaces at each lift. Special valves 
are provided for draining off the water from every 
nook and corner when the advent of frost, the one 
great enemy of hydraulic machinery, is expected. 
These cranes do not require any special arrangement 
for lifting the slack chain or for working a light 
load, as they are generally worked at their full 
power. The covnexion of the column with the 
valves for the requisite water supply is made by 
means of a footstep and revolving joint with gun- 
metal faces, which has been found to work admirably. 
Our illustration shows the general arrangement so 
clearly that we need hardly give further description 
beyond saying that all the usual relief valves, stop 
valves, and other fittings are provided. ‘The crane 
having lifted the grain in a bucket from the hold of 
the vessel, deposits the bucket on the opening at the 
top of the hopper, and the weight of the bucket 
being taken by the hopper the grain opens the 
hinged doors of the bucket and is discharged 
automatically into the hopper, which serves partly 
as a storage receptacle, but chiefly for weighing the 
grain before it is run by spouts into barges, railway 
wagons, or carts, as the case may be, ‘Ihe loose 
grain can also be run into sacks if required for 
delivery in that form, and the facilities offered by the 
Millwall Dock for small consignments to the carts 
of millers and dealers are much appreciated. We 
need only add that the system is very successful, 
and reflects great credit on the engineer, and to the 
firm by whom it has been carried out. 

Some handy forms of steam winches are exhibite:! 
by Messrs. J. H. Wilson and Co., of Liverpool, these 
winches being made of two patterns, one with 
horizontal and the other with diagonal cylinders. 
In each case two cylinders are employed, driving 
cranks at right angles, the engines being fitt~l 
with link motion reversing gear, and an effective 
brake, while the winch barrel has large warpii~ 
ends, The exhaust pipe is led across the deck tv 
the vessel’s side, and all waste water from tli 
cylinders is led into it. 

Messrs. Day, Summers, and Co., of Southampton, 
exhibit a model of their well-known sheer legs, i 
which the lower end of the back leg is adjusted by 
a horizontal serew, so as to control the rake of the 
front legs. Upwards of fity sets of these sheer legs 
are now at work, those lately erected at the Royal 
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Spanish dockyards at Ferrol and Carthagena having 
been tested up tv 100 tons. The ‘same firm also 
show a model of their non-fleeting wire rope hauling 
gear for ship slips. This gear is very simple, and 
the engraving of it which we give on page 32] will 
enable it to be readily understood, Referring to 
the illustrations, it will be seen that the spur-wheel 
E, bolted to the drum C, is worked by the pinion 
F, which can slide in or out of gear with E, and 
allow the small drum H to work independently of 
the drum C. The small drum H is used for hauling 
up the empty cradle in a rapid manner, and for un- 
winding the steel hawser off the large drum. This 
is effected at low water, by throwing the — F 
out of gear with E, and by taking round the barrel 
H two or three turns with a light chain, one end of 
which passes round a pulley at the lower end of the 
slipway, and is then brought back and made fast to 
the end of the wire hawser. When the drum H is 
set in motion the light chain pulls the wire hawser 
off its drum, and hauls it down to the cradle, where 
it is made fast to the pennants ready to haul up a 
yessel when the tide rises. The steam engines I 
have link motion, and work through a worm running 
in a bath of soap and water, and gearing into a 
wormwheel bolted to thedrum H. K K are small 
surging barrels for any hauling or lifting that may 
be required near theslip. The galvanised steel wire 
hawser employed by Messrs. Day and Summers is 
manufactured by Messrs. Bullivant. Itis 9 in. in cir- 
cumference, and very readily coils on its drum, 
which is 5 ft. 2in. in diameter. As there is no “ fleet- 
ing” in this mode of hauling, the work can be done 
very quickly. 

Amongst the class of exhibits with which we are 
now dealing we may mention Mace’s wire _ 
spring compressors, exhibited by the maker, Mr. 
A. A. Rickaby, of the Bloomfield Engine Works, 
Sunderland. ‘This apparatus has been specially 
designed to obtain an elastic hold of the wire rope 
cables and hawsers which are now becoming popular, 
and it will be seen from our illustration on page 317 
that the machine consists of a bedplate bolted to the 
deck of the vessel, the bottom and inner sides of 
the bedplate being planed, On this bedplate the 
compressor box slides freely from end to end, the 
id or top of this box vy yee and turning 
over to allow the rope to placed in a groove, 
grooves of different sizes being provided to suit 
various sized ropes. The lid of the compressor is 
held down by the large screw, the nut of which on 
being tightened firmly grips the rope. The bolt, it 
will be noticed, works in two jaws cast on the 
compressor box, an arrangement which allows the 
bolt to be turned down, when the lid is required to 
be lifted for changing the ropes. A turned spindle, 
secured to the bedplate at one end by a screw and 
nut, passes loosely through the centre of the com- 
pressor box, and has three, or any convenient 
number of springs (preferably volute) placed upon 
it, and inside the box, the action of these springs 
being such that when a pull is thrown on the rope, 
the springs yield to the pressure, the box slides 
along the bedplate, and the strain on the rope is 
relieved, A spring of greater resistance is placed 
on the end of the spindle, and takes up the final, 
or any extraordinary strain that may be thrown on 
the rope, and so prevents jars and breakages. The 
springs are proportioned to the different sizes of 
vessels and strength of ropes used, and a block of 
india-rubber or other elastic material is placed on 
the back end of the bedplate, to take up any shock 
by the recoil of the compressor box. ‘This form of 
compressor is also made so that the bedplate works 
on a central bolt or pivot ; this allows the rope to he 
led over the bows in any direction, or it may be 
turned completely round and the rope led-aft over 
the stern, and so be used for towing other vessels. 
A smaller form of compressor, slightly modified 
from the above, is used on the quarter-deck of 
vessels for mooring and other purposes. We under- 
stand that these compressors have been applied to 
several steamers, and have been found very ettficient. 
A neat form of spring tow hook on the same prin- 
ciple is also shown. In this hook, which is intended 
for tug boats, the bight of the wire rope is passed 
over the hook, The springs yield to the strain and 
relieve the rope. The same form of apparatus may 
be used on mooring posts on dock and river quays 
for mooring vessels, and also on pier and dock heads 
for checking vessels into and out of docks, har- 
bours, &c. 

Messrs. Emerson, Walker, and Co., of 11, Leaden- 
hall-street, are the exhibitors of a good form of 


page 348, and which is of a pattern which has been 
fitted to a very large number of steamers. As will 
be seen from our illustrations, the windlass has a 
pair of horizontal steam cylinders, and the parts are 
arranged so that they are thoroughly accessible. The 
starting, stopping, and reversing is effected by a 
single lever. The whole arrangement is fitted up 
complete on one substantial bedplate. In many 
cases these windlasses are arranged with warping 
capstans either on the same deck or on the fore- 
castle, and worked through the windlasses by 
steam. 

Of a number of other appliances belonging to 
the section with which we have just been dealing we 
must defer any notice until next week, when we 
hope to illustrate several of them, 


MODELS OF VESSELS AND DETAILS. 


Models of vessels—unless they happen to refer to 
a ship which has attained some notoriety—are of 
comparatively small interest to,the general public, 
but amongst those who attend an exhibition like 
that at the Agricultural Hall, there are many to 
whom such models are of high interest. We are 
glad, therefore, that the exhibits include a number 
of such models referring to a great variety of vessels. 
Thus Messrs. William Denny and Brothers, of Dum- 
barton, exhibit nine models of vessels built by them 
as follows: (1) Half model of ss. Ravenna. 
Built of steel on the continuous cellular bottom 
system for the Peninsular and Oriental Steam 
Navigation Company. Length between perpen- 
diculars, 380 ft.; breadth moulded, 40 ft.; depth 
moulded, 28 ft.; tonnage, gross register, 3330. 
Engines by Denny and Company, Dumbarton ; 
cylinders, 54in. and 94in.; stroke, 60in. (2) Half 
model of s.s. Clyde. Built of steel for the Peninsular 
and Oriental Steam Navigation Company. Length 
between perpendiculars, 590 ft.; breadth moulded, 
42 ft.; depth moulded, 35 ft.; tonnage, gross register, 
4124. Engines by Denny and Company, Dum. 
barton ; cylinders, 58 in. and 100in.; stroke, 63 in. 
3) Half model of s.s. India. Built of steel for the 
ritish India Steam Navigation Company. Length 
between perpendiculars, 390 ft.; breadth moulded, 
42 ft.; depth moulded, 31 ft.; tonnage, gross register, 
4065 tons. Engines by Denny and Company, Dum- 
barton ; cylinders, 50 in. and 86 in.; stroke, 54in. 
(4) Half model of s.s. Rotomahana. Built of steel 
with partial cellular bottom for the Union Steam- 
ship Company of New Zealand. Length between per- 
pendiculars 285 ft.; breadth moulded, 35 ft.; depth 
moulded, 25 ft.; tonnage, gross register, 1727. 
Engines by Denny and Company, Dumbarton; 
cylinders, 47 in. and 82in.; stroke, 48 in. (5) Half 
model of s.s. Bhundara. Built of steel on the con- 
tinuous cellular bottom system for the British India 
Steam Navigation Company. Length between per- 
pendiculars, 320 ft. ; breadth moulded, 40 ft. ; depth 
moulded, 28 ft. 6 in. ; tonmage, gross register, 
2900. Engines by Denny and Company, Dum- 
barton ; cylinders, 38in. and 68in.; stroke, 5] in. 
(6) Half model of p.s. Tridente. Built of steel for the 
loyd’s Argentino de Navegacion a Vapor Comagnie. 
Length between pee 185 ft.; breadth 
moulded, 27 ft.; depth moulded, 11 ft.; tonnage, 
gross register, 720. Engines by Denny and Com- 
pany, Dumbarton; cylinders, 3l}in. and 55in; 
stroke, 48in. (7) Half model of twin screw steamer 
Mahinapua. Built of steel for the Union Steamship 
Company of New Zealand. Length between per- 
pendiculars, 160 ft. ; breadth extreme, 26 ft. 10 in. ; 
depth moulded, 13 ft. 4in.; tonnage, gross register, 
about 400. Engines by Denny and Company, 
Dumbarton ; cylinders 17in. and 30in.; stroke, 
24in. (8) Half model of s,s, Pretoria, Built of iron 
for the Union Steamship Company. Length between 
perpendiculars, 350ft.; breadth moulded, 40 ft. ; 
depth moulded, 32 ft. 6 in. ; tonnage, gross register, 
3198. Engines by Denny and Company, Dum- 
barton ; cylinders, 50in. and 86in.; stroke, 54 in. 
(9) Full model of p.s. Thooreah. Built of steel for 
the Irrawaddy Flotilla Company. Length between 
perpendiculars, 260 ft.; breadth, moulded, 34 ft. ; 
depth, moulded, amidships, 9 ft.; depth, moulded, 
at ends, 7 ft. fin.; tonnage B.M. 1470. Engines by 
Denny and Company, Dumbarton ; cylinders, 34 in. 
and 59 in. ; stroke, 54in. 
Messrs, Archibald McMillan and Son, of Dum- 
barton are also represented by a number of models, 
as follows: (1) Model of screw steamships, Clan 
Buchanan and Clan Drummond, built for Messrs, 
Cayzer, Irvine, and Cos Clan Line of steamers, 
They are fitted with double bottoms on the longi- 





steam and hand windlass, which we illustrate on 





tudinal girder and bracket system for 550 tons water 





ballast, in six compartments, with the midship com- 
partment divided at centre. Dimensions: length 
over all, 340 ft. 6 in.; breadth extreme, 40 ft. 3 in. ; 
depth, 30 ft. ; gross register, 3000 tons. Engines: 
cylinders, 39 im, and 75 in.; stroke, 43 in. ; 
indicated horse power, 1600; speed, 114 knots. 
(2) Model of Dutch Royal Mail iron screw steam- 
ships Amsterdam and Edam, built for the Nether- 
lands American Steam Navigation Company, Rot- 
terdam, for New York trade. Dimensions: length 
over all, 329 ft. 6 in.; breadth extreme, 39 ft. ; 
depth, 32 ft, O}in.; gross register, 3000 tons. 
Engines: cylinders, 43 in. and 76 in. ; stroke, 48 in. ; 
indicated horse power, 1,400; speed, 12 knots. 
(3) Model of French mail screw steamship 
Stamboul, built for Messrs. Fraissinet and Cie., 
Marseilles. Dimensions: length over all, 309 ft. ; 
breadth, 36 ft. 3 in; depth, 27 ft. 54 in.; gross 
register, 2202 tons. Engines: cylinders, 38 in. and 
68 in. ; stroke, 45 in. ; indicated horse power, 1750 ; 
Speed, 12} knots. (4) Model of Lydian Monarch, 
Persian Monarch, and Egyptian Monarch, built for 
the Royal Exchange Shipping Company, London. 
The Lydian Monarch is built of steel, and the 
Persian Monarch and Egyptian Monarch of iron, 
the three being fitted with double bottoms on the 
longitudinal girder and bracket system-for 600 tons 
water ballast, in three compartments. Dimensions: 

overall, 371 ft..3 in.; breadth extreme, 
2 ft. 9 in. ; depth to upper deck, 28 ft. 3 in.; depth 
to shelter deck, 35 ft. 9 in; gross register, including 
shelter.deck space, about 4000 tons. Engines: 
eyli , 46 in. and 87 in.; stroke, 57 in. ; indicated 
horse power, 2800; speed, 13 knots. (5) Model 
of screw steamship Diolibah, built for Mr. C. A. 
Verminck, Marseilles. This vessel is fitted with 
a double bottom on the longitudinal and bracket 
system, for 300 tons water ballast in three com- 
partments. Dimensions: length overall, 272 ft. 
9 in; breadth extreme, 66 ft.; depth, 24 ft. 10}in. ; 
gross register, 1606 tons. Engines: cylinders, 
34 in. and 60 in.; stroke, 36 in.; indicated horse 
power, 1000; speed, 12 knots. 

Meesrs. Flinn, Main,and Mongomery, of Liverpool. 
the managing directors of the Mississippi and 
Dominion Steam Ship Company, Limited, exhibit 
particulars of the s.s. Vancouver, one of three 
steamers now building by Messrs. Charles Con- 
nell and Co., of Whiteinch, Glasgow, and which 
are to be engined by Messrs, John and James 
Thomson, Finneston Engine Works, Glasgow. This 
fine steamer is 450 ft. long, by 45 ft. beam, and 
33 ft. 6 in. in depth, while her gross register tonnage 
is 5700 tons, so that she will form a very important 
addition to the fleet engaged in Transatlantic service. 
We hope later on to be able to give fuller particulars 
of this vessel. 

The exhibits at the Agricultural Hall include 
many other models of vessels, of which we must 
defer our notice; but we may mention here an 
excellent model of the celebrated Cunard steam- 
ship Servia, a vessel which we describe fully on 
page 349 of the present issue. 

The automatic ship ventilator, a working model 
of which is exhibited by Messrs. Mosse and Mitchell, 
96, Crosby-square, E.C., is a simple arrangement 
well worthy of notice. We give, on page 317 views 
of this ventilator as fitted to the s.s. Caroline, Fig. 1 
being a part transverse section of the vessel, Fig. 2 
a part longitudinal section, and Fig. 3 a plan of a 
portion of the apparatus. The arrangement consists 
of two wrought-iron tanks or cylinders A, placed 
one on each side of the vessel, these cylinders being 
connected by a transverse pipe B about 10 in, 
in diameter. To the top of the cylinders are con- 
nected 4in. suction pipes C, these pipes being led 
off fore and aft, and perforated so as to draw air 
from all parts of the ship to be mechanically venti- 
lated. At D these pipes are fitted with check valves 
opening towards the cylinder A, while at E are 
other valves which open outwards, and allow the 
air delivered from the cylinders to pass off through 
the discharge pipe F. ‘The transverse pipe B is 
filled with water, sufficient water being also supplied 
to fill the two cylinders A for a height of about 2 in. 
when the vessel is upright. As the vessel rolls this 
water from side to side, alternately partially 
filling and emptying the cylinders A, the rising and 
falling water in these cylinders acting like a piston, 
and pumping the foul air out of the vessel auto- 
matically. ‘This ventilating apparatus has been 
tested by the Admiralty with most satisfactory 
results, and the Indian Government have ordered 
two sets of these ventilators to be fitted to all vessels 
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leaving Calcutta with coolies. It is, as we have 
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said, a very simple construction, and should do its 
work well with very small attention or cost of 
maintenance. 

Messrs. Mosse and Mitchell also exhibit a neat 
form of cabin ventilator, of which we give an engrav- 
ing on page 324. This ventilator consists of a tube 
forming a communication between the cabin and the 
external air, the outer end being provided with a 
projecting piece having an opening on one side, this 
opening facing the direction in which the ship is 
moving, so as to secure an indraught of air. A 
floating valve in the air is provided, to 
prevent the entrance of water to the cabin in case 
of the outer opening becoming temporarily sub- 
merged, while a convenient valve for regulating the 
air admission is fitted to the inner end of the 
ventilator. 


LUBRICANTS AND LUBRICATING APPARATUS. 


The exhibits in this class at the Agricultural 
Hall give evidence of the growth in favour of 
mineral oils for steam engine lubrication. An espe- 
cially valuable lubricant of this class is Engelbert’s 
“lubricator,” samples of which are shown by 
Messrs. Engelbert and Co. This is a lubricant of 
which we have on previous occasions spoken favour- 
ably, and we need add little concerning it except 
that lengthened experience has only served to 
further establish its especial fitness for employ- 
ment on surface condensing engines, and in which, 
consequently, the lubricant used in the cylinders 
finds its way into the boilers. With the Engelbert 
lubricator both cylinders and boilers can be kept 

uite clean, and there is no ‘“ pitting” in the latter, 
the “lubricator” being free from any trace of acid. 
Another application for this lubricant is for cold air 
refrigerating machinery, in connexion with which it 
is being employed with very satisfactory results, as 
it is not affected by the extreme cold and does not 
become rancid, so that it does not taint the meat. 

Another lubricant deserving notice is Bliven’s 
American lubricating cream, samples of which 
are shown by Mr. W. Willson Cobbett, of 60, 
Queen Victoria-street. This is a lubricant which 
has now been extensively tested with excellent 
results, and we have ourselves had very satis- 
factory experience of it on a bearing which was 
giving much trouble with oil lubrication. 

Amongst the lubricators exhibited we must notice 
Mollerup’s, which is shown by Messrs. Shorey, 
Clark, and Co., of Pennyfields, Poplar, and which we 
illustrate on page 329. This lubricator, intended 
for lubricating the valves, cylinders, &c., by oiling 
the steam, consists of an oil receptacle or cylinder 
A, fitted with a gun-metal plunger, which is 
forced very slowly down, thus displacing the oil 
and causing it to be delivered into the steam pipe or 
valve chest through the pipe C. The plunger is 
forced down by a screw, which gets its motion 
through the wormwheel and worm F, the worm being 
rotated by the lever D acting on the ratchet wheel 
E. The lever D has areciprocating motion given to 
it by being coupled in any convenient way to a 
reciprocating part of the engine, the eye on the lever 
being adjustable, so that the amount of *‘ feed” given 
can be regulated. To prevent injury by the plunger 
coming intv collision with the bottom of the oil 
cylinder there is placed on the end of the screw a 
small ring or washer, against which the plunger 
bears when it reaches the end of the travel, it then 
turning along with the screw. When the lubricator 
has to be refilled the worm is thrown out of gear, 
and the oil cup B filled with oil; the wormwheel is 
then turned by hand, thus raising the plunger and 
causing the oil to flow from the cup B into the 
cylinder A to fill the space which the plunger has 
vacated. The apparatus appears calculated to afford 
very regular lubrication. 

Another series of mineral oils deserving attention 
are those exhibited by Messrs. V. I. Ragosine and 
Co., these being lubricants of which we have 
already spoken in this journal. The Ragosine 
mineral oils are all prepared at the works of the 
firm in Russia from crude oil, found in the neigh- 
bourhood of Baku, on the Caspian Sea. For many 
years the oil wells of this district have been worked 
in order to obtain from the natural product by a 
rude process of distillation a burning oil, the heavy 
residuum being allowed to waste. A few years ago, 
however, attempts were made to utilise this residuum 
for the production of lubricating oil, and in 1879 
Mr. Victor Ragosine commenced the process on an 
extensive scale, and the enterprise which he founded 
has since developed into a company having large 
works at Balachna and Constantinoff. The Ragosine 


oils appear, from the evidence afforded, to be 
thoroughly free from acidity, while they possess 
considerable ‘ body,” a well-graduated series of 
qualities being prepared to suit the various require- 
ments of different kinds of lubrication. The firm 
also shows samples of a ‘‘ safety burning oil,” which 
has a flashing point of 250 deg. Fahr., and burns 
with a clear white light. 

While s ing of lubricants, we may refer to a 
handy little oil tester which is exhibited by Messrs. 
William McNaught and Son, of 26, Robertson-street, 
Glasgow. This apparatus, of which we give a per- 
spective view on page 329, is intended to determine 
the value of a series of samples of oils relatively to 
each other, or relatively to one taken as a standard, 
Referring to our engraving, it will be seen that the 
contrivance consists of a light frame capable of 
being readily attached to the tool-rest of a lathe, 
this frame having bearings for a vertical spindie, 
which carries a grooved driving pulley. Near the 
upper end of this spindle is a recessed disc or cup, 
in which the oil to be tested is placed. Within this 
cup is a plate, guided by a sleeve, which fits on to 
the upper end of the spindle, this plate having on 
its upper side a pin, which projects upwards and 
bears against a stud, which projects from the side 
of the vertical arm of a steelyard as shown. The 
arrangement of this steelyard will be readily under. 
stood from our engraving, and it will be seen that 
the vertical arm can play between two studs inserted 
in the frame to limit its range. In employing the 
apparatus it is fixed up so that a band for driving 
it can be easily taken from a lathe, the speed of the 
spindle being made about six or seven hundred 
revolutions per minute. Before starting, it must 
be seen that the plates are perfectly clean, and a 
little of the oil to be tested is placed in the cup, the 
top plate being then put on and pressed down till 
the superfluous oil comes tothe outside. The steel- 
yard is then put on and the apparatus set in motion, 
the weight on the steelyard being slid out until the 
lower limb of the steelyard plays equally between 
the stops ; after working a few minutes the number 
corresponding to the position of the weight may 
be noted down, and another lot or sample of 
oil tested. Care must be taken that the space 
between the plates is completely filled with oil, or 
if not it will exhibit too small an amount of friction ; 
and after fixing on a speed, the same speed must be 
used in future trials, The makers state that at a 
speed with which sperm oil stands about 25, neats. 
foot oil will stand about 50, and the vegetable oils 
will stand about 60 or 65. The highest figureis the 
worst oil. When a good oil is met with, some of it 
should be preserved as a standard to compare other 
oils with; the gauge of the test will alter a little 
as the distance between the plates is increased or 
diminished ; but they should be kept as near as 
possible, so as to revolve freely without touching. 
There is a small screw at the top for adjusting the 
distance between the plates. The test will show 
the effect of mixing the oil with another of an inferior 
quality. 

To some extent associated with the question of 
lubrication is that of packing, and we may especially 
notice here the samples of Girdwood’s metal packing, 
exhibited by the Indestructible Packing Company, 
of East India-road, Poplar. This packing, which 
we have noticed on a former occasion, is composed 
of wire gauze (either copper or iron) coiled ina 
peculiar manner, so as to form an elastic ring, 
gripping the rod to be packed, and fitting an 
ordinary stuffing-box. It is stated that this packing, 
applied to marine engines, has on several instances 
run from 250,000 to 300,000 miles without any 
apparent wear, and the makers show some rings 
of packing which have been in use five years and 
ten years respectively, and others which have been 
working for twelve months at a pressure of 350 lb. 
per square inch, these samples being only drawn 
from their stuffing-boxes for the purpose of exhibition. 

MARINE GOVERNORS, 

Messrs. Smith and Pinkney, of 57, John-street, 
Sunderland, exhibit their atmospheric pendulum 
marine governor, of which we give engravings on page 
349 of the present issue. This governor is brought 
into action by the pitching of the vessel, while 
the work of closing the throttle valve is performed 
by a piston acted upon by atmospheric pressure, the 
exhaust side of the piston being in communication 
with the condenser. Referring to our illustrations 
it will be seen that the apparatus consists of a small 





horizontal cylinder, provided with a small equili- 
brium slide valve covering three ports as usual, 





this slide valve being connected by the links and 
lever shown with the stem of a heavy pendulum 
which is slung from a frame mound on the 
cylinder just mentioned. The exhaust port of the 
cylinder is connected by a small pipe with the engine 
condenser, while the piston rod of the governor is 
coupled to the throttle valve. The action of the 
apparatus will be readily understood. On the stern 
of the vessel rising, and thus tending to throw the 
screw out of the water, the pendulum swings 
forward, and in so doing shifts the slide valve from 
its central position, thus admitting air to one end of 
the cylinder, and placing the other in communica- 
tion with the exhaust, and hence with the con. 
denser. Under these circumstances the pressure of 
the atmosphere acting on one side of the piston moves 
the latter and closes the throttle valve. On the 
stern of the vessel falling the reverse action takes 
place and the throttle valve is reopened. Provision 
is made for regulating the action of the pendulum 
according to the trim of the ship, while by means of 
acock on the exhaust pipe the governor can be 
readily turned out of action if required. The 
arrangement has the advantage of being free from the 
drip of water, &c., attending the use of steam in 
governor cylinders, while it can also be readily 
arranged in any convenient place. We understand 
that Messrs. Smith and Pinkney’s governor has 
been fitted to several steamers and has given satis- 
faction. 

Mr. William R. Oswald, of 75, Gracechurch-street, 
exhibits an example of Churchill's marine engine 
governor. The perspective view, which we now 
give on page 317, will show the general design, 
and from it, it will be seen that the governor is so 
constructed that it can be fixed directly to a bulkhead, 
while the steam cylinder is capable of being 
swivelled round and adjusted to any position which 
may be most convenient for giving a simple attach- 
ment to the throttle valve. The action of the 
governor is briefly as follows: A driving rope led 
from a pulley on the engine shaft communicates a 
speed of about 240 revolutions per minute to the 
governor sheave a, this sheave being fixed on a spindle 
which, in the particular governor illustrated, carries 
also a sleeve c, which through the rollers shown 
drives a crosshead d, but allows it to have a longi- 
tudinal motion on the spindle. The crosshead d also 
carries other rollers which bear against inclines on 
the cam piece b, this cam being fixed on a spindle 
which extends into a cylindrical oil casing fitted 
with internal baffles, the spindle carrying vanes or 
fan arms within this casing. By means of an 
adjustable spring acting through the lever e¢ the 
rollers of the crosskead d are forced into contact 
with the inclines of the cam, and so long as the 
resistance experienced by the fans in the oil 
chamber does not exceed a certain amount the cam 
and its spindle are driven without any motion of the 
rollers relatively to the inclines on which they bear. 
An increase of speed, however, such as occurs if the 
engine tends to run away, increases the resistance 
experienced by the fans, thus causing the crosshead 
rollers to mount the inclines of the cam and force 
back the lever ¢. This lever, however, forms part of 
a bell-trank, the other arm fof which is coupled to the 
valve spindle of a small steam cylinder g, and the 
effect of the movement of the lever ¢ just mentioned 
is to so act on the distribution of steam to the 
cylinder 7 as to cause the piston in that cylinder to 
immediately move and close the throttle valve of the 
engine. ‘The valve spindle, it should be noticed, is 
placed on the axial line, around which the steam 
cylinder swivels, an exceedingly neat arrangement 
which gives great facility for adjustment. The 
governor, which acts equally well in whichever 
direction it may be driven, is of simple construction, 
and it is extremely sensitive, its action at sea being 
found very effective. 

The Isochronometer Company, of East India- 
road, E., also exhibit a governor for marine or other 
purposes, invented by Mr. Girdwood, and which is 
stated to be extremely sensitive. Of this interest- 
ing governor we shall give particulars in a future 
issue. 

Another marine governor of which we must post- 
pone giving any illustrations, is Gibson and Nichol- 
son's, exhibited by Messrs. Cook and Nicholson, of 
Sunderland. We may, however, remark that this is 
a form of centrifugal governor, in which the weights 
are so driven that a sudden acceleration or decrease 
in the speed of the motor tends to force the weights 
outwards or inwards as the case may be, apart from 
the varying influence of the centrifugal force due to 
ap alteration in speed. The governor is arranged to 
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— ; 
either act on the throttle valve direct or through 
the intervention of an auxiliary steam cylinder. 
Of some other governors exhibited we must post- 
pone any notice until next week. 

DivinG APPARATUS. 

Messrs. Fleuss, Duff, and Co., of 110, Cannon- 
street, exhibit an interesting series of their appli- 
ances for enabling persons to work under water or 
in a vitiated atmosphere without the necessity of 
employing hose-pipes to furnish them with asupply 
of fresh air. It will be readily understood that 
under many circumstances the power of dispensing 
with the air-conducting pipe is of an exceptional 
value in diving operations, as it greatly reduces the 
risk of the diver being entangled with wreckage, 
&e. We had occasion not long ago (vide page 48 
ante) to speak of a case of this kind in connexion 
with the Severn Tunnel works, where a diver, 
Alexander Lambert, fitted with the Fleuss apparatus 
walked 1020 ft. up the heading, pulled up rails, 
shut two sluices, and closed an iron door, and 
thereby enabled the works to be cleared of water. 
These operations were performed by Lambert in the 
dark, and necessitated his absence under water for 
an hour and a half entirely cut off from signals. 
Attempts had been previously made to perform the 
work by a diver wearing an ordinary dress, but this 
was found to be impossible on account of the great 
length of air pipe which it would have been neces- 
sary to drag after him. 

To return, however, to Messrs. Fleuss, Duff, and 
Co.’s exhibits at the Agricultural Hall, some of 
which are represented by our engravings on page 
398. In these illustrations Figs. 1 to 12 show various 
views of apparatus suitable for being used by a 
person having to work in vitiated air or shallow water. 

Fig. 1 shows a front view and Fig. 2 a side view 
of a mask or face piece, by which the nose, mouth, 
and ears of the person wearing it can be shut off 
from the surrounding air. Projecting out from the 
mask are two pipes A B, one for the inlet of 
purified air to the interior of the mask, the other for 
conveying the exhaled vitiated air to the purifying 
apparatus, ‘This apparatus is most conveniently 
arranged to be carried on the back of the wearer in 
the form of a knapsack, and can be put on ready for 
use in five seconds. A plan view and side and end 
elevation of apparatus.are shown at Figs. 3, 4, and 
5. At the bottom is a strong metallic vessel C 
charged with compressed oxygen at a pressure of 
250 lb. to the square inch, Above this vessel isa 
rectangular metallic case D. To the case D is fitted 
a vessel E formed of vulcanite which is not acted 
upon by caustic soda. The vessel E is shown at Figs. 
6, 7, 8, and 9, it has a perforated false bottom, and 
is divided into compartments by division plates, 
two of which pass from the top of the vessel to the 
perforated false bottom, while the central one passes 
from the bottom of the vessel up to a short distance 
from the top. The compartments of the vessel 
when in use are filled with tow and caustic stick 
soda; the vessel is covered with a lid made air- 
tight by an india-rubber washer between the lid 
and vessel. Two pipes pass from the lid; through 
one of them marked F the exhaled vitiated air is 
led into one end compartment, while by the other 
marked G the air after having passed upward and 
downward through the compartments of the vessel 
E can pass back to the interior of the mask to be 
again breathed. The pipe Gis formed with a branch 
pipe G' standing out from it ; from this branch pipe 
a flexible pipe is led to the interior of an air-bag G"' 
Fig. 10; this bag serves as a flexible air reservoir 
which will expand when air is exhaled, and contract 
when air is again drawn from it into the lungs. 
The inlet and outlet tubes on the mask are con- 
nected respectively to the inlet and outlet tubes on 
the lid of the vessel E by elastic tubes of india- 
rubber; each elastic tube has a metal valve 
attached at one end, the inhaling valve opening 
towards the mask, and the exhaling valve opening 
away fromthe mask; each elastic tube is made with 
corrugations, as shown at Fig. 11, so that it will 
readily stretch. The ends of the short tubes on the 
mask and on the lid of the vessel E, and the ends 
of the valve pieces, have each a small projecting 
flange around them. The ends of the elastic tubes, 
when simply stretched over these ends, hold firm] 
to them, and form air-tight joints. The way in which 
the valves are formed is shown at Fig. 12, each 
portion of the valve piece being shown separately. 

To restore to the air the requisite quantity of 
oxygen a small pipe H is led out from the metallic 
vessel C, Fig. 4, in which the store of oxygen under 





pressure is contained, and, by a flexible pipe H* 
connected to it, it is led into the flexible tube which is 
in connexion with the air bag, a short length of 
metal tube, such as shown at Fig. 12°, being used 
where the smaller pipe is led into the larger one. 

To control the passage of oxygen from the vessel 
C to the bag, a valve I, Fig. 3, is employed, which 
can be opened more or less asrequired. ‘The way in 
which it is preferred to construct this valve is shown 
in detail at Fig.13. By turning the handle J of this 
valve, the valve can be screwed more or less away 
from its seat, and so a greater or less quantity of 
oxygen may be allowed to pass out from the vessel 
C through the small tube H. The loops K at the 
lower part of the bag are to pass over the studs 
Lat the ends of the vessel C. The straps at the 
upper part of the bag are to be buckled together, 
po to form a loop to hang over the shoulders of the 
wearer, and connected to the apparatus at M M, 
Fig. 4. The lid of the vessel E is held down, and 
the vessel retained in the metallic case D by bars N 
passed across the top of the case through eyes which 
project up from it, as shown. : 

When the apparatus is to be used for enabling 
persons in the ordinary diver’s dress to work under 
water without fresh air, the apparatus is modified 
in the manner shown in Figs. 14 to 19. Fig. 14 
shows a side elevation of the ordinary metallic 
shoulder-piece of a diver’s dress with the apparatus 
combined with it. There is a clip plate all round 
the edge of the shoulder-piece by which the open- 
ing at the top of the diver’s dress is clamped in the 
ordinary manner, and a tight joint made between 
them. Fig. 15 is a front elevation of the helmet, 
which can be secured to the shoulder-piece, and 
locked thereto by giving to it a partial turn. 
Fig. 16 is a back view of the oxygen reservoir and 
case containing the breath purifying material. 
Figs. 17 and 18 are respectively a face and side 
view of the mask, which is to be secured over the 
nose and mouth of the wearer inside the helmet. 

This apparatus being used for deep-water diving, 
it is necessary that the case D containing the vessel 
which holds the caustic stick soda should be closed 
by a strong metallic cover with metallic pipes lead- 
ing to avd from it. The vessel E which contains 
the caustic soda is made with a flange round the top. 
The flange rests on the top of the vessel D. Above 
the top of the vessel E is placed a strip of sheet 
india-rubber, and above this the metallic cover. 
The cover is secured, as shown at Figs. 14 and 16. 
From the cover pass two pipes, each secured by 
union joints to the shoulder-piece of the dress as 
shown ; holes are formed through the sheet india- 
rubber opposite the ends of the two pipes; by one 
of these pipes A, Fig. 14, the exhaled air is led from 
the mask or mouthpiece to the vessel containing 
caustic soda, by the other B, Fig. 16, the purified 
air is returned to the helmet or dress which serves 
the purpose of the air bag of the previously described 
apparatus. A valve shown in detail, Fig. 20, is 

aced at the end of the pipe B to prevent air from 
awe drawn back through the filter. The small 
pipe from the oxygen reservoir is also connected by 
aunion to the shoulder-piece, and a continuation 
leads into the interior of the helmet, As the mask 
or mouthpiece is not required to protect the eyes it 
is made smaller than the one shown at Figs. 1 and 2 ; 
it is formed with a short length of outlet pipe, to 
which to connect one end of a flexible tube, the 
opposite end of which is coupled to the end of a 
pipe, forming a passage leading to the filter which 
contains the caustic soda. D' D' are metal loops on 
the exterior of the oxygen reservoir, through which 
a belt may be passed and buckled around the waist 
of the person using the diving dress. 

The diving dress for shallow water exhibited by 
Messrs. Fleuss, Duff, and Co., is an especially con- 
venient one for use on shipboard, as access can be 
obtained to a damaged screw propeller or to a leak 
in a flooded compartment without the necessity of 
providing the more elaborate diving dress, air 
pumps, &c., ordinarily necessary. 

Messrs. Barnett and Foster, of Forston-street, 
City-road, make a fine display of diving apparatus 
of all kinds ; we propose to give a special notice to 
this exhibit, and content ourselves at present, there- 
fore, with recording the name of the firm, 

Messrs. Applegarth and Denayrouze, of London 
and Paris, show a quantity of diving apparatus. 
Among this we may mention Denayrouze’s three- 
throw pump for deep diving, and by the aid of which 
the men are enabled to work in 35 to 40 fathoms 
of water. In Applegarth’s pump more improve- 
ments have been recently made, the air reservoir 





being now dispensed with; the pump is small and 
compact, and is intended specially for being worked 
in a boat to supply one or two divers. This firm 
also shows a complete set of apparatus for cleaning 
the bottoms of iron ships, comprising boat and keel 
ladders, hanging steps, &c. The apparatus was first 
designed for cleaning the bottoms of French ironclads 
in 1866, and has since been developed and improved. 
It is available also for executing slight repairs under 
the water line. It is claimed for Applegarth’s 
diving helmet, which is another exhibit of the firm, 
that it gives the diver great freedom in using his 
arms; it contains also a valve, by using which he is 
able to ascend or descend at will by increasing or 
diminishing his buoyancy without the co-operation 
of the men on the surface. The valve is arranged so 
that the diver can close it with his hand on the out- 
side, or can open it by a slight pressure of his 
head against a stud within the helmet; by this 
means he can control the amount of air sent down to 
him and can regulate his movements with ease, 
Messrs. Applegarth and Denayrouze also exhibit 
some submarine lamps of their ordinary pattern. 


Compositions FoR COATING BOILERS AND STEAM 
PIrEs. 


Messrs. A. Haacke and Co., of 21, Lime-street, 
E.C., exhibit an 8-horse vertical boiler constructed 
by Messrs. Lane and Reynolds, of Old Ford, and 
covered for a thickness of 1] in. with fossil meal 
composition, a composition which Messrs. Haacke 
and Co. are introducing in this country, and which 
appears to be a particularly effective non-conductor. 
The boiler in question has attached to it two 
thermometers, one in contact with the metal and 
the other on the surface of the coating, so that the 
effect of the latter may be judged. ‘The fossil meal 
is obtained from mines in Germany, and has its 
origin in the silicious shells of diatomace, the 
bodies of which are in the upper strata completely 
decomposed, so that the white shells alone remain, 
while in the middle and lower strata the decomposi- 
tion is not so perfect. The samples of white raw 
fossil meal shown are from the upper strata, while 
the grey samples are from the middle, and the green 
from the lowest layers, which are by far the most 
extensive. To complete the decomposition the 
material dug out of the mines is dried and calcined 
in large stoves, this operation requiring no fuel as 
the material burns like dry turf. The product of 
the calcination is pure silica in the form of minute 
shells, which are capable of resisting intense heat, 
and which from their including many small particles 
of air are capable cf forming a highly non-conduct- 
ing layer. In fact, if a layer of this loose meal | in. 
thick be placed on a white-hot iron plate, the hand 
can be laid on the top of the composition without 
injury. The specific gravity of the meal is a little 
below 0.3. The fossil meal composition shown by 
Messrs. Haacke and Co. consists of about 90 per 
cent. of the fossil meal above described mixed with 
hair and gluten, and as we have said it appears to be 
a particularly effective boiler covering. It shows 
leakage by changing colour, and if removed it can, 
we are informed, be again kneaded up and reapplied. 
The lightness is also a valuable quality under some 
conditions, while it is stated that it is especially 
capable of resisting the disintegrating effect of 
vibration. In addition to being used as a boiler 
covering the fossil meal, if washed free from sand, 
makes a good polishing powder. 

Messrs. F, Leroy and Co., of Gray-street, Com- 
mereial-road, exhibit samples of their well-known 
non-conducting composition, which has now been in 
use about fifteen years, and which has well established 
its character. ‘Che composition is shown applied to 
a small boiler and to some pipes, one of the exhibits 
illustrating the four stages of application. The 
same firm also show a new fossil composition of 
which a coating one inch in thickness is found to be 
sufficient, Messrs, Leroy and Co. have already 
coated the boilers of several yachts and torpedo 
boats with this composition, which from its lightness 
is admirably suited for such purposes. 

Another firm who show coverings for steam pipes 
and boilers, &c,, are the Toope’s Asbestos Covering 
Company, Limited, of 1, Ben Jonson-road, Stepney, 
their exhibits including samples of Toope’s patent 
hair felt and removable asbestos covering, Toope’s 
patent asbestos papier-maché cement, and Toope’s 
patent asbestos cement, with or without air spaces. 
These are {all coatings worth enumeration, each 
having its special features and advantages. This 
firm we may mention have covered the steam pipes 
leading to the engine exhibited by Messrs. J. and E. 
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STEAM STEERING GEAR BY MR. SIMEY, SUNDERLAND. (See page 319.) 
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STEAM STEERING GEAR BY MESSRS. HIGGINSON AND CO., LIVERPOOL. (See page 319.) 
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APPARATUS FOR DIVING AND ENTERING VITIATED ATMOSPHERES, BY MESSRS. FLEUSS, DUFF, AND CO., LONDON, (See page 327.) 
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ROTARY ENGINE, BY M. BROSSARD, SWANSEA. (See page 318.) 
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OIL TESTING APPARATUS, BY MESSRS, WILLIAM M‘NAUGHT MOLLERUP’S LUBRICATOR, BY MESSRS. SHOREY, 
AND sONs, GLAsGow. (See page 326.) CLARK, AND CO., LONDON. (See page 326.) 
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Hall, of Dartford. The removable covering above 
referred to is especially adapted for pipe covering. 
It is made in sections, 3 ft. long, these sections, 
which fit the pipe, being open along one side so that 
they can be sprung into place as shown by the 
sketch annexed. When in position they are secured 
by small staples. The covering is very light, 
weighing only 11lb. per square foot of finished 
surface, and it is especially suitable for pipes which 
have to be handled, or which are exposed to blows 
which would injure ordinary coating compositions. 
PAINTS. 

Messrs. Peacock and Buchan, of Southampton, 
show a well-arranged case of their anti-fouling com- 
positions and ready-mixed non-poisonous paints. 
‘This case contains specimens of drums and cases in 
which the pigments are packed for use, bottles con- 
taining samples of the paints themselves, and series of 
specimens of the tints for various purposes. The 
ready mixed non-poisonous paints are very carefully 
prepared, and are contained in hermetically sealed 
cans, which can be consigned to any part of 
the world, apparently kept for any length of time, 
and under any condition, and be always ready for 
use as soon as the tin is opened. The idea is a very 
excellent one, and is widely appreciated in many out- 
of-the-way districts, as well as by the amateur house 
painter who does not know how, or does not care for 
the trouble of mixing his paints. These pigments are 
prepared in thirty different tints, and as their colours 
are always uniform they can be matched at any 
time without difficulty. First-class awards were 
given to Messrs. Peacock and Buchan at the Sydney 
and Melbourne Exhibitions, and it may be mentioned 
that upwards of 300 lifeboats with their houses, 
carriages, &c., have been painted with these pigments 
every six months during the last twenty years. The 
same makers show several classes of anti-fouling 
compositions. Of these No. 1 is specially made for 
painting copper sheathing and wooden bottoms ; No. 2 
is to protect iron hulls, zine sheathing, and all kinds of 
ironwork exposed to the action of salt water. ‘This 
latter composition is laid on over a layer of so-called 
under coating, in order to make it more efficient and 
durable. The anti-corrosive metallic paint is pre- 
pared to supersede red lead for priming ironwork, 
and many advantages are claimed for it ; that it dries 
quicker, covers more space, weight for weight, and 
incorporates better with the surface on which it 
is laid. This firm has been favourably known for 
many years, and its manufactures are extensively 
used by the Government, as well as by large navi- 
gating companies. 

Messrs. lhlee and Horne, of 31, Aldermanbury, 
show specimens of various applications of luminous 
paint, which have a certain interest as having been 
actually adopted. These include several tablets of 
different forms and sizes, intended to serve as 
guide marks in dark roads and lanes, toindicate the 
position of bridges, &c., in country places. A second 
form consists of luminous iron plates with black 
letters on them, for water companies or other 
purposes. Thus a quantity have been supplied to 
Kirkcaldy with the letter F. P. and the requisite 
numbers, The application specially apropos of the 
Submarine Exhibition, is to a life buoy. Last year, 
at the Norwich National Fisheries Exhibition, the 
Government silver medal was awarded for this buoy 
after careful testing. One that had been painted 
six months before was thrown into the sea, and was 
conspicuous in the darkness, eight hours after sunset. 

We may here give a line to Messrs, Wilson and 
Co.’s (Stowmarket) alkaline composition for cleaning 
painted surfaces, and also to Mr. Rendle’s so-called 
electric paint remover. 

Guns. 

Messrs. Hotchkiss and Co., of Paris and London, 
make a good display of their guns. This exhibit 
includes: 1. A 37 millimetre (1.46 in.) cannon 
mounted on a universal pivot, the position used in 
naval service. 2. Samples and sections of ammu- 
nition for this gun. 3. An iron plate, 25 millmetres 
(.98 in.) thick, perforated by the steel shell of this 
gun at right angles, and at an angle of 20 degrees, 
at 165 ft. range. 4. Land carriage and limber for 
the revolving gun. 5. A 47 millimetre (1.85 in.) re- 
volving gun of the same type and ammunition. 7. 
An iron plate, 40 millimetres thick (1.58 in ), pene- 
trated by the steel shell of this gun, at right angles, 
and at an angle of 30 degrees, at a range of 165 ft. 
A 42 millimetre (1.61 in.) breechloading gun on 
carriage and ammunition for same. 

Some few years ago we described in considerable 
detail the construction of the Hotchkiss revolving 





gun, and we, therefore, only publish on the present 
occasion sufficient illustration to explain this weapon 
as it exists in its present form. As is well known, the 
revolving cannon is a compound machine gun, with 
a relatively long range, a great rapidity of fire; at the 
same time that the advantages of absence of recoil, 
and high penetrating power are secured. The gun 
is composed of five barrels, which are revolved 
upon a common axis in front of the breech-block. 
The cartridges are fed into the latter, and the con- 
tinuous turning of a crank insures the delivery of 
the cartridge into one of the barrels, firing, extract- 
ing, and throwing out the cartridge case. The gun 
is composed of five principal parts, as follows: a 
the group of barrels; b the frame carrying the 
trunnion and the forward end of the control axis; ¢ 
the breech; and d the mechanism contained in the 
breech. The barrels are five in number, and are 
marked A A in Fig. 2, page 336; they are made of 
Whitworth’s fluid compressed steel. ‘hese barrels are 
mounted parallel to each other, round the shaft B in 
the two gun-metal discs C C', the whole being sup- 
ported in the frame E, within which the trunnions 
F are placed. ‘The barrels are revolved and con- 
trolled, and the various operations effected, by the 
revolution of the handle shown in the perspective 
view. The breech is of cast iron, containing a large 
chamber at the rear closed by a hinged cover d ; the 
front portion on which the barrels abut is made very 
massive, to absorb a great part of the recoil. The 
mechanism for rotating the barrels, and performing 
automatically the functions of loading, firing, and 
extracting, is composed of the crankshaft Fig. 3 
carrying acam II, which works in a pin-wheel ), 
mounted on the rotating axis of the barrels, ‘The 
cam H _ is set out in a peculiar manner, partly 
helical and partly circumferential, so as to give an 
intermittent rotating motion to the group of barrels, 
although the cam is rotated continually. The com- 
bination of the mechanism is so arranged that the 
loading, firing, and extracting take place during the 
time the barrels remain stationary. ‘The cam H, 
carries at its right side a small spiral cam G; the 
arm n of the firing-pin N bears against this cam, 
is drawn back by the rotation, and is allowed to fly 
forward at the proper time under the action of the 
spring O, and so strikes the primer and discharges 
the cartridge. The arrangements for loading and 
extracting are as follows: On the interior face of 
the left side of the breech, atoothed wheel m, Fig. 4 
is mounted, with two horizontal racks L' and M'. 
running in slides. The rack M', which is attached 
to the loading piston M, is placed above, the other 
L’ carrying the extractor, under the wheel m and 
parallel to the axis of the barrels, so that in moving 
one of these racks the other is moved by the wheel 
m in the opposite direction. Part of the lower rack 
forms a curved link, or yoke, in which a small crank 
Ion the crankshaft F works. The rotation of the 
latter consequently imparts an alternating and 
opposite movement to the two racks, so that while 
the one is going forward the other moves back, 
and reciprocally, thus a fired cartridge-case is 
extracted, whilst a loaded cartridge is being 
introduced into the barrel above. The cartridge is 
not driven home entirely, but it is brought under 
the action of a spiral incliue It, cut into the metal 
of the breech, on which it slides when it is moved by 
the rotation of the barrels. ‘This completes the 
introduction of the cartridge into its chamber, gra- 
dually and without shock, 

When the racks L' and M' are in the extreme 
positions, they remain stationary a moment, whilst 
the barrels are still revolving. ‘This stop, or lost 
motion, is obtained by yiving the slot above and 
below the centre a circular shape, corresponding to 
the thrown of the crank I, This is necessary to 
cause the head of the cartridge-case to engage in the 
hooks of the extractor, and to provide time for the 
new cartridge to enter the introduction trough, The 
extractor proper L consists of two grooved claws at 
the end of the rack L!, into which the head of the 
cartridge is engaged by the rotation of the barrels. 
After the cartridge is withdrawn from the barrel, it 
strikes against an ejector, which pushes it out of 
the extractor, and it falls to the ground through an 
opening in the under part of the breech. The 
extractor does not depend on any spring to retain its 
hold on the cartridge, and is positive in its action. 
The operation of the mechanism may now be described. 

The crank being revolved, a cartridge is placed in 
the feed-trough Q, the feed-gate P descends and 
allows it to enter the receiver; the loading pist« n 
M pushes it into the barrel, then the barrels begin 
to revolve, making at each moment one-fifth turn ; 





—<$<—<—_= 
the cartridge is carried on until it arrives at the 
lowest position and comes before the firing-pin N 
which penetrates the solid part of the breech, 
and which has in the meantime been retracted 
by the action of the cam G. As so6n as the 
cartridge has arrived in this position, the barrels 
cease to revolve, and the primer of the cartridge 
is struck by the firing-pin and discharged ; 
then the barrels make another fifth turn, and the 
fired cartridge-case is carried on until it comes to the 
extractor L; this in the mean time has arrived up 
to the barrels, and the cartridge-head rolls into it. 
As soon as the head is laid hold of by the extractor 
the barrels again cease to revolve, and during this 
period the cartridge-case is withdrawn and dropped 
to the ground. As during every stoppage of the 
barrels the gun is supplied with a new cartridge, and 
the firing and extraction is performed during this 
time, a continuous but slow fire is kept up. By sup- 
plying the gun in this manner with single cartridges, 
about forty rounds per minute may be fired. Should 
rapid firing be required, the gun is then not sup- 
plied with single cartridges, but with “ feed-cases,” 
containing groups of ten cartridges each, and in this 
manner from sixty to eighty rounds per minute can 
be fired, either in volleys or continuous fire, as 
desired, The feed-cases open automatically by the 
action of inserting the same into the feed-trough. 

Three kinds of ammunition are used with this 
gun: common shell, steel shot, and canister. 

The shell is of cast iron, cylindro-ogival in shape, 
and varies in length from two and a half to three 
calibres, according to the model of the gun ; for field 
service it is generally fitted with the Hotchkiss per- 
cussion fuse, and for naval service the Desmaret 
fuse is sometimes used. The coating which takes 
the rifling is a soft brass guiding band of about one 
calibre in length. This coating is contracted over 
the projectile which is provided with a number of 
grooves encircling the body under the band. The 
pressure developed on the ignition of the charge, 
moulds the coating into these recesses, so that it 
presents a grooved surface before entering the 
rifling. This disposition reduces the strain and 
friction caused by forcing the projectile through the 
bore toa minimum. The coating of the projectile is 
conical in front to correspond with the cone in the 
projectile chamber, so that it is exactly centred in 
the bore as soon as the forward motion commences, 

The steel shot is chiefly used for naval service, 
and where great penetration is desired ; it resembles 
the common shell very closely in exterior shape ; 
the head for better penetration is brought up to a 
sharp point and is hardened inoil ; this shot is cored, 
but no bursting charge is employed. The arrange- 
ment of the guiding band is the same as that of the 
shell. The case of the canister shot is made of tinned 
iron, the front end closed by a conical zinc cup; the 
base on which rests a wrought-iron disc, consists of 
a lead cup cast to the body ; when the charge is 
fired this cup is expanded to fit the bore. ‘The balls 
employed are made of lead and antimony, and are 
packed in sawdust. 

The standard cartridge-case consists of a slightly 
conical and spirally-rolled tube of sheet brass, 
strengthened at the base with an inside and an outside 
cup of the same material. The head is punched out 
of sheet-iron, and is fastened to the body with 
rivets. ‘The primer consists of a brass case, holding 
the anvil, and is closed at the bottom end by a cap 
containing the fulminate; it is fitted into a hole 
which penetrates the head and both cups, and it 
projects through into the inside of the cartridge- 
case, The cups are pushed up around the primer 
cavity, so as to form a gaschevk for the primer. 
The construction of the body of the cartridge 
allows it to expand to the chamber of the gun 
without tearing the metal; after the discharge it 
contracts itself again, thus leaving the fired case 
perfectly loose in the chamber for extraction. 

The Hotchkiss Company manufacture six different 
types of revolving guns, of which the leading 
dimensions are as follows : 
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“Type No. 4 fires a steel shot weighing 1.3 lb. 
with an initial velocity of 1157 ft.; type N 0. 5 oon 
a steel shell weighing 2.42 lb. The following are 
detailed particulars of the 37 mm. gun exhibited by 
Messrs. Hotchkiss : 


ight of the revolving cannon 440 Ib. 
— with its socket 121 Ib 
Barrels of Number ove , ; 
Whitworth’s Calibre te eco 1.46 in. 
fluid-compressed ) Length (20 calibres) 29.14 in. 
wen 4 Weight of each barrel 30.8 lb. 
( Number of grooves ... 12 
|; Depth of grooves : 
licoidal | (uniform) sion see 016 in. 
Helicoic » Width of lands (uni- 
ae sob \ form) a ia 8 in. 
Left-hand twist. | pitch of rifling (in 
calibres) .. sa 29.9 
Angle of rifling 6 deg. 
Preponderancé at the breech ... 33.44 lb 
Pressure of the shoulder piece oes 20.9 Ib. 
Total length of gun (without the ? 
shoulder-piece) eee pas 3 ft. 10.45 in. 
Total weight of shell 1 lb. 
Weight of wore | charge 7.68 oz 
Length of projectile .. ... ‘a 3.66 in 
Weight of metallic cartridge-case ... -21 1b. 
Charge of powder - ees ad -18 lb 
Total weight of complete cartridge ... 1.39 Ib 
», length ofcartridge * 6.57 in. 


Initial velocity, with 
Ripault cannon powder ose ‘ 1318 ft. 

A large number of Governments have adopted 
the Hotchkiss revolving gun for naval purposes, 
amongst them being France, Germany, the United 
States, Italy, Austria, Russia, and Brazil. 

When this revolving gun is used for land service it 
is mounted on acarriage, arrangedin such manner that 
with its pivot it may be lifted out of its socket 
which is fixed on the vessel, and slipped into the 
socket in the carriage ; the whole operation of trans- 
ferring the gun from its socket on the vessel to the 
carriage, can be done in a few moments by four men. 
The carriage has the general appearance of an iron 
field-gun carriage, without trunnion ings. These 
are rendered unnecessary by the arrangement of the 
pivot and socket. The elevating arrangement con- 
sists of a toothed arc, worked by a wormwheel and 
small hand crank on the left side of the trail. The 
jointed head of the elevating arc is slipped into the 
cavity in the frame which holds the stock when the 
gun is trained from the shoulder on board of vessels. 
An accessory chest is fitted in between the brackets 
forming the trail, and the lid of the chest carries a 
seat for the gunner, who sights with his left hand 
whilst he turns the crank with bis right. 

The steel and iron limber is formed of flat steel 
plates with an inside framing of angle iron; the 
platform and footboards are of oak. The axle-tree is 
of steel, the wheels— with metallic links — and 
track are the same as for the gun-carriage. 

The limber carries an ammunition chest made of 
steel plate, conveying 300 rounds of ammunition, 
100 of which are packed in ten galvanised steel 
“feed cones” ready for rapid firing. The limber 
carries entrenching tools, water-bucket, and divers 
small tools, &e. 

The carriage and limber are arranged for manual 
draught. ; six men are necessary to drag the carriage 
and limber charged with 300 rounds and all 
accessories. 


ordinary French 


Principal Weights and Dimensions of Carriage 
and Limber. 
Extreme angles of elevation 


and depression asi ios 5 deg. to8 deg. 
Weight of carriage with tools 
and accessories i ove 594 Ib. 
Weight of limber empty ___... 594 lb. 
Weight of limber charged with 
300 rounds, &c. aa eee 990 Ib. 
Track of wheels 47.2 in. 
in - oo eee 45.2in. 


In the 47 mm. (1.85in.) revolving cannon the 
general disposition of the 37 mm. naval gua has 
been adhered to, It is mounted in the same man- 
ner, on a universal pivot, and is directed and fixed 
from the shoulder by meaas of the stock, so that 
each round can be pointed with great rapidity and 
precision during slow or rapid fire. One particu- 
larity in this gun is the pistol-grip and trigger for 
discharging the gun (Fig. 5) ; this allows a third man 
to be employed to work the gun, who has to furnish 
the motive power by turning the hand-crank; in 
this case it is plated on the side of the gun. The 
gun is worked in the following way: One man 
turns the crank, and makes one turn for each shot; 
there is a simple arrangement which stops the crank 
automatically at the proper point, so that no thought 
or training is required for this work. The captain 
of the gun points it and fires by pulling the trigger, 


and hereby the great advantage is obtained of 
pone the power of sighting and firing in a single 
and, 

Like the 37 mm, gun, this gun has no perceptible 
recoil, and as it discharges either steel shot or ex- 
plosive shell, weighing 2.42 1b., it may be regarded 
as a regular small rapidly firing cannon, in which no 
time is required for loading or running out, &c. 

Its projectiles are capable of perforating .79 in. 
thick steel plates up to 2000 yards range, and at an 
oblique angle of five up to thirty degrees. 

The rapidity of fire is from twenty carefully 
aimed shots per minute, up to about sixty rounds 
during a critical moment of an engagement. 

The following are the principal weights, dimen- 
sions, &c., of the gun 


Weight of gun ... wie eee — 1210 Ib. 
“ universal pivot with its socket 297 Ib. 
ew ose oa ri eco 5 
alibre ... os6 sn aie 1.85 in. 
pad (25 cal.) 0 3. 46.25 in. 
Weight of each barrel ... 96.8 Ib. 
(Number of grooves 20 
| Dept: - 016 in. 
Rifling<~ Width of lands ... on ae .12 in. 
| Pitch of rifling, one turn in 1500 
Twist,jdepth and width uniform 
Total length of gun oo os ies 68.11 ft. 
Ammunition. 
Weight of steel and shot vad eee 2.42 Ib. 
oe hardened steel explosive 
shell _... oes ase ee jae 2.42 Ib. 
Weight of common shell 2.42 Ib. 
a bursting charge... 1.76 oz. 
20 complete cartridge ... 3.23 Ib. 
Charge of powder a ‘a 484 lb. 
Initial velocity ... soe * 1476 ft. 


On page 337 is illustrated a breechloading naval 
gun 1.65 in. bore. This gunis made of Whitworth’s 
fluid compressed steel, the trunnions being on a ring 
screwed on to the gun tube; the bore is rifled with 
twelve grooves of uniform twist. The breech 
mechanism is shown in the illustrations. It comprises 
the movable block L, and the extractor N. The 
form is a prismatic wedge with rounded edges. 
This wedge is furnished with a locking-screw, the 
handle of which is placed on the right-kand side of 
the gun. An abutment plate m limits the traverse 
of the wedge towards the left, and fixes its posi- 
tion. In moving it is guided by the rear face and 
the directing rib. On the top of the wedge isa 
second or bent rib nn. This works the extractor. 
In the left hand end of the wedge is made the 
opening L, bevelled off on the front face. The extrac- 
tor Nis formed of a flat steel carriage with lateral 
guides and terminated by an extractor claw. This 
carriage slide in a guide parallel to the axis of the 
gun. When it is at the forward end of its stroke the 
claw is concealedina recess; the lower face of the car- 
riage carries a small projection 0,which fits in the bent 
groove n of the wedge. This groove, the straight 
part of which is parallel to the locking face of 
the wedge, then turns sharply back in the part 
situated above the circular opening in the wedge. 
It results from this arrangement that at the 
moment of withdrawing the wedge, the extractor is 
thrown to the rear at first slowly, and then rapidly 
as soon as the cartridge-case is opposite the open- 
ing in the wedge. This case is then thrown out 
of the breech by the continuing action of the wedge, 
and the chamber is clear for the next charge. 

The ammunition of this gun is also illustrated on 
the same page. The cartridge-case is formed of a 
trapezoidal sheet of thin brass rolled round a mandrel, 
the edges of the large end are turned in, an 
strengthened, as shown in the drawing. ‘To this 
case is connected a disc which the extractor claw 
takes hold of. This is pierced in the centre with 
a firing-hole p*. The charge consists of 6.1 oz. of 
French cannon powder, and is separated from the 
projectile by a leather wad. Two kinds of pro- 
jectiles are employed, a shell and canister, the former 
of which is clearly shown in the illustrations. 

The Gardner Gun Company, of Curtain-road, 
London, make a very interesting collection, to 
which we will only refer on this occasion, and post- 
pone a detailed notice to an early number. 

Messrs. Holland and Holland, of New Bond-street, 
show some very excellent hammerless breechloading 
punt guns, in which the breech-block is a steel plug 
closing the end of the bore. At the rear of this 
plug is a looped handle for inserting and withdraw- 
ing it, and the forward part is furnished with claws 
that take hold of the base of the cartridge, so that 
it serves at the same time asan extractor. In this 
plug, which is otherwise cylindrical, two rectangular 





slots are cut opposite each other. Two steel bars 





pass vertically through the breech of the gun, and 
are jointed below to a lever by which they can be 
raised and depressed. When they have been 
lowered the breech plug can be removed, a fresh 
cartridge attached, and the whole replaced in the 
gun. The two vertical bars are then raised, their 
position being such that they pass by the recesses 
cut in the plug, and securely lock it. The barrel 
is then lowered till it bears against the stock. The 
gun is provided with a recoil spring of steel, and it 
is admirably mounted. The bore is l}in. in 
diameter; the barrel is 8ft. 6in. long, and the 
weight 100 Ib. 


Suip’s TELEGRAPHS. 


Mr, A. H. Kuhlman, of 21, Great St. Helens, 
London, shows a marine engine speed recorder, by 
which the officer on the bridge of a vessel can 
always see the speed at which the engines are 
running. The arrangement is a very simple one, 
and consists of a bevel wheel on tke engine shaft, 
which drives a bevel pinion, the spindle of which 
passes through a stuffing-box into a closed cylindrical 
chamber, and has mounted on it a screw. This 
chamber containing the screw is filled with a mix- 
ture of glycerine and water, and two pipes, one 
from the front and one from the back of the box, 
are led to the bridge of the vessel where they com- 
municate with a diaphragm in a box to which an 
index revolving in front of a graduated dial, is arti- 
culated, One half of this dial is graduated for 
speed ahead and the other side for speed astern, the 
speed at which the engine is running being recorded 
by a greater or less deflection of the index due to 
the pressure of the water on the diaphragm through 
one or other of the pipes connected to the box in 
which the screw revolves. When the engines are 
stopped the index takes a vertical position. In 
Kuhlman’s ship telegraph and engine reply appa- 
ratus the transmitter is of the ordinary type, the 
novelty lying in the fact that the reply apparatus 
is articulated to the way shaft of the engine, in 
such a way that the execution of the order trans- 
mitted is recorded automatically on the bridge. 

The Steamship and Electric Telegraph Company, 
Newcastle-on-Tyne, exhibit several types of engine- 
room electric telegraphs. In one of these a hori- 
zontal dial, mounted on the bridge, and having 
around it the various orders to be transmitted, is 
provided with an index moved round by hand. The 
receiving apparatus in the engine room consists of 
a disc, carrying the similar orders and opposite each 
one is a circular opening. Below the dial are a 
gong and a transmitter to reply to the bridge. 
When the officer on the bridge turns the index to 
the order desired, contact is made, and a red disc is 
thrown up in the opening opposite to the corre- 
sponding order. At the same time the gong is 
started, and keeps ringing until the engineer replies 
to the signal by pressing the button on the engine 
room transmitter belonging to the special order 
sent. On his doing this, as an acknowledgment of 
having received and understood the order, the gong 
stops and the red disc falls down. The steering tele- 
graph shown by the same company, is a somewhat 
similar arrangement ; it is, however, fitted with an 
automatic electrical communicator from the rudder 
head to a graduated arc on the transmitting instru- 
ment, by which the captain can always see how 
_ the order he has given has been complied 
with, 

Messrs. J. Stone and Co., of Deptford, show 


d | several varieties of engine room telegraphs of their 


standard and largely used designs. One of these is 
the “ Reply” telegraph, consisting of an order dial 
placed on the bridge, and a similar one in the engine 
room, On each of these dials are printed the various 
instructions, ‘‘ ahead,” “stop,” “‘ half,” “full,” &c., 
and capable of being moved around the periphery of 
the dial is a handle connected to an index, which 
remains opposite the order to be given when the 
handle is turned to that order. The movement of 
the handle communicates by means of wires passing 
over pulleys with the engine room, one wire sound- 
ing a gong, and a second setting the index of the 
engine room dial to correspond with the order given 
on the bridge. The engineer notifies to the otticer 
in charge that he has received and understands his 
message by moving the handle of the engine room 
dial to a position opposite the index, this movement 
affecting the index and handle of the dial on the 
trip. A modification of the foregoing is the “‘ -eply ” 
steering telegraph, in which the second dial is in the 





wheelhouse; any order transmitted from the 


bridge is replied to by the action of the man at the 
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Section of Singte Lift Valve. 
KINGHORN AND COE’S METALLIC VALVES. (See 
page 318.) 




























































































LE GRAND AND SUTCLIFFE’S TUBULAR PILES. STEAM STEERING GEAR, BY MESSRS, J. H. WILSON AND CO., LIVERPOOL. (See page 319.) 
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PORTABLE HYDRAULIC CRANES AT THE MILLWALL DOCKS. 


CONSTRUCTED BY THE EAST FERRY ROAD ENGINEERING WORKS COMPANY, LIMITED, ISLE OF DOGS. 


(For Description, see Page 322.) 
(A> 
2 
| 











. 


Tae 
ray 
—ferea: 6 


FRE 
ESP SZ 


ESA 


iter = 
\ 





4 


ZS 





E- 




































































_ 334 


ENGINEERING. 


>=- 


{APRIL 7, 1882, 
oo 








wheel, the movement of the rudder to the desired 
point giving the necessary motion to the connecting 
wires and pulleys, and thence back to the dial on the 
bridge. In Stone’s mechanical engine-room tele- 
graph, the necessary instructions are transmitted 
from the bridge to the dial in the engine-room, by 


means of bevel gearing; the dial on the bridge | 
being horizontal, with a hand lever over it turning | 


on a vertical shaft passes through the centre of the 
dial, and having an index attached to it to mark the 
order. The “ Ordinary” engine-room telegraph isa 
simpler form of the foregoing, with six instead of 
double that number of orders on the dial. 


Macuine Toots, 


Messrs. Beverley and Atkins, of the Special Tool 
Works, Sheffield, in addition to their piston noticed 
in another section, are the exhibitors of some handy 
tools especially designed for use on shipboard. 
Amongst these is the emall drilling machine of 
which we give an engraving on page 348. This 
machine, of which a number have been supplied for 
ships’ use, has a 1} in. steel spindle and self-acting 
feed motion, and has thirteen speeds to the drills 
adjusted by means of change wheels. The flywheel 
is placed on the right-hand side, and has a groove 
for a rope (if desired). The spindle is driven by 
spiral wheels, made in wrought-iron case-hardened, 
and the machine has a swivelling table (with vice 
attached), which is mounted on a radial arm, so as 
to turn back out of the way if necessary. It will 
drill 14 in. hole, and a boring bar with cutter can be 
used for small jobs, as boring out brasses, &c. 
Altogether it is a very handy little tool. 

Another special little tool shown by this firm is a 
punching bear made of forged steel, and fitted with 
angle irons by means of which it can be attached to 
a mast or bulkhead. ‘The bear is provided with a 
ratchet lever and steel hand-bar, and it will punch 
a }in. hole through a }in. plate. Messrs, Beverley 
and Atkins also show a neat portable forge, with 
fan blast, this forge having a 6 in. Schiele fan. The 
body of the forge is of sheet iron and angle iron, 
and is fitted with a water tuyere. 

Among the machine tools exhibited we may, per- 
haps, be allowed to include the ‘* Eclipse ” rock drill 
and air compresser shown by Messrs. Hathorn and 
Co., of 22, Charing Cross. It is not possible to 
describe this rock drill fully without the aid of 


illustrations, but we may refer briefly to some of its 
chief features, such as the valve and the automatic 


feed gear. The valve is not worked by any 
mechanical contrivance. The feeding device is also 
very simple, the feeding being accomplished by the 
tension of a plain straight spring caused by the 
piston pressing upon the feed bar in its downward 
course towards the rock, the advancement being 
in accordance with the depth of rock cut by the 
drill. The rotating action is obtained by a rifle bar 
at the proper angle to insure the rotation when the 
piston has traversed a certain length of the stroke. 
‘The rifle bar is fixed on the top cover of the drill 
cylinder, and is held by two pawls, which operate 
upon a toothed wheel fixed on the top end of the 
rifle bar. The piston is bored out a given depth 
down the centre, and a nut is screwed into it 
with rifles of the same angle as the bar, and as the 
piston is propelled up and down the cylinder the 
rotation is obtained and a circle made during eight 
blows of the piston upon the rock. 

The “ Reliance ” air compressor shown by Messrs. 
Hathorn and Co. is now well known. ‘The inlet 
valves are of a cylindrical form, with a central guide 
in one piece passing through a casing, and secured 
by lock nuts, the casing being also secured by stud 
bolts in the cover of the air or compressing cylinder. 
The exact number of these inlet valves is determined 
by the size of the compressing cylinder. ‘These 
valves have no springs or packing. The outlet 
valves are of the same design, and are fixed on the 
top of the compressing cylinder at each end, so as 
to avoid dead spaces, and the number is determined 
by the size of the compressing cylinder. The com- 
pressing cylinder is double acting, and when driven 
by steam is actuated by two steam cylinders mounted 
on one base plate, which serves as a reservoir for 
the compressed air. In thisform both steam and air | 
compressing cylinders are driven from one crank- | 
shaft, the compressing cylinder from the centre | 
crank, and the two steam cylinders from crank-pins | 
keyed into two disc wheels, which in turn are keyed | 
upon the ends of the crankshaft. For working | 
the slide valves of the steam cylinders the crank- 
pins are arranged to form the throws to which 


| 


| is but a matter of time. 


|are attached the slide rods, thus dispensing with 
| the usual eccentric sheaves and straps. 

| Messrs. Fielding and Platt, of the Atlas Works, 
| Gloucester, have avery interesting display. Theshort 
| time during which the Exhibition remains open and 
| the fact of there being only three working days to 
get the exhibits erected and put in order, has, 
however, prevented this firm showing hydraulic 
rivetters in actual work as at the Paris Exhibition 
in 1878. Messrs. Fielding and Platt are well known 
as the sole makers of hydraulic rivetting machinery 
on Mr, R, H. I'weddell’s system. It may seem 
strange now, but it was only with great difficulty 
that some eleven years ago Mr. Tweddell could 
induce any firm to take up so novel an invention as 
his portable rivetter, but from all we see Messrs. 
Fielding and Platt have had no reason to regret 
taking up this, to them, new branch of engineering. 
They now show a capital collection of models and 
photographs of the various classes of machines and 
their different applications, It is impossible in the 
space at our disposal to describe all the various 
modifications rendered necessary by the ever-varying 
character and conditions of ship-work to be done by 
these machines; but our engraving on page 348 
shows two half midship sections, that on the left 
hand being of a ship with ordinary floors, on the 
right hand with a double bottom on the cellular 
and bracket principle. 

Referring to the numbers placed opposite each 
machine, No. 1 is a portable rivetter attached to 
balanced levers on a light carriage; as this is run 
along the deck.the machine closes the rivets, con- 
necting the shear strake plates with the angle irons 
on water ways, &c. No. 2 isa similar but lighter 
machine suspended from a light crane, and applied 
to rivetting the beading of hatchways, &c.; and 
No. 3 represents the same crane, employed at 
another time, in carrying a portable rivetting 
machine to rivet the hold beams to frames, &c. 
No. 4 represents a larger rivetter, having a gap of 
from 3 ft.6in, to 4 ft. 6in., carried on a light 
travelling carriage, which is made up of parts, each 
readily carried to the spot for putting together. 
The hydraulic lift, it will be seen, is attached to the 
machine, and by using multiplying chains much 
head room is saved; machines thus arranged have 
put in from 400 to 450 rivets per day. No. 5 
shows a mode of utilising the hold beams when 
in for carrying a light jib crane; the 
jib having an all-round range can, when carrying a 
machine as in No. 6, rivet up the floors when in 
place, and also reach all keelsons, &c., within its 
radius. No. 7 shows a light runner supported on 
the hold beams, and carrying (No. 8) a double- 
powered portable rivetter for keelsons, &c. No. 9 
shows the arrangement used when the beams are 
already in position; a travelling crane is erected 
on the top of the floors, and can rivet them 
up as fast as the beams and frames can be erected 
behind it. It is shown carrying a portable rivetter 
(No. 10), having a gap of 4ft.6in. The weight of 
this machine is of no consequence since it is raised 
and lowered by hydraulic power ; this sanie lift also 
serving as a pressure pipe, leaves all clear and 
free about the work. ‘This machine can put in 700 
rivets per day. No 11. represents a keel rivetter, 
which has already been described in our columns, 
Since this machine is worked at the same time as 
the chipping and caulking of the garboard strake is 
being done, there is no more removing of the keel 
blocks than before; 400 rivets per day are put in 
with this class of machine. 

Messrs. Fielding and Platt also exhibit a very neat 
portable hydraulic rivetter of the ‘‘ direct” class, 
weighing but 200 1b., and capable of closing @ in. 
rivets. ‘here are some splendid specimens of rivetted 
work planed through the centre of the rivets, notably 
a section of thekeel of s,s. Servia, and also a section 


situ 





| of twenty-four }-in. plates, all rivetted together, both 


well worthy of attention. There can be no hesita- 
tion in the minds! of all who see] this work that the 
universal application of Mr. Tweddell’s system to 
the rivetting of ships, if only on the score of safety, 
There are some specimens 
of hydraulic forging, but we have not space to 


| describe more of Messrs. Fielding and Platt’s very 


instructive and suggestive exhibit. 

Another machine well deserving notice is Mr. 
Tighe Hamilton’s gear-cutting machine. About two 
years ago, on page 386 of our twenty-ninth volume, 
we illustrated and described a dovetailing machine 
of very ingenious construction, designed by Mr. 
Tighe Hamilton, and a machine made on similar 
mechanical principles for the purpose of cutting 





bevel gear and mitre wheels is being shown 
at the Naval Exhibition. In its general con 
struction, such as the dividing mechanism the 
way of mounting the bevel wheels, and settin 

them at the required angle, &c., this machine 
does not differ materially from others constructed 
for the same purpose, but the mode of working 
the cutter is quite as ingenious as it is original, ang 
can only be compared with that motion used in the 
dovetailing machine above referred to, Such general 
points as may be easily traced fromfour illustration 
of this bevel wheel cutting machine on page 324 
we will not stop to detail, but the cutting action we 
will endeavour to explain as well as this can be done 
without the aid of detail drawings. The work t, 
be performed in cutting the tooth of a bevel wheel 
is a somewhat complicated one, but it may be briefly 
stated to consist in producing a cut, the section of 
which is similar in every point, but gradually 
increasing in dimensions from inside towards the 
outside, increasing both in width and depth; the 
increase in width being, however, the most impor. 
tant. It is this action alone which the Tighe Hamilton 
machine performs, the depth of the groove between 
two adjoining teeth being uniform front and 
back. ‘Lhe wheel is mounted with its pitch line 
horizontal and a rotary cutter fixed to a spindle 
which is mounted in a carriage capable of per. 
forming a motion at right angles to the centre 
line of the spindle, in passing across the periphery 
of the wheel produces a cut, uniform in depth. To 
enable this cut, however, to increase in width 
towards the outer edge of the wheel, the spindle 
has a lateral motion in its bearings, given to it bya 
circular disc mounted on the spindle not in a plane 
at right angles to the centre line but obliquely. 
Kound this disc fits a ring mounted in a box and 
socket frame fixed to the main casting in such a 
manner, that as the carriage is drawn across the 
wobbling or drunken action of the disc is increased, 
causing the cutter to produce a wider cut as it 
passes towards the outside of the wheel face. The 
type of cutter used varies with the size of the wheels 
and may be at the choice of the operator. 

By reference to our illustration on page 324, it will 
be seen that the motion of the carriage is produced 
by means of a small strap driving ou a set of step 
pulleys, keyed to the same spindle with a small 
worm, while the wormwheel into which this years 
is mounted on the same spindle of the carriage. 
For the purpose of getting a quick return motion, 
the worm can be easily thrown out of gear, and the 
carriage spindle ,;worked by a crank. ‘The wheels 
after being cut are turned on the surface to their 
proper angle, giving the teeth a greater height above 
pitch line on their outside face than they have on 
the inside face; below the pitch line, however, the 
depth remains equal both front and back, which is 
a point of not much importance particularly in 
moderate size bevel gearing. The machines work 
exceedingly well, and a number of them have beer 
supplied to the dockyards at Portsmouth and else. 
where, 


SIGNALS. 

Messrs. Edmondson and Co., of 19, Great George- 
street, Westminster, exhibit an interesting collection 
of models illustrating lighthouse illumination, but 
of which we must content ourselves by giving only 
a list. ‘The exhibits comprise a model of Galley 
Head Lighthouse ; a second model of Innistrahall 
Lighthouse; a sectional model of a first order 
dioptric apparatus with Wigham’s large gas burner ; 
a lightship reflector lamp ready for use, with means 
attached for intensifying the light by the application 
of oxygen ; a first order catoptric lamp with reflector 
ready for use, with both oil and gas burners, and 
with means of intensifying the light during fog; 
and a first order annularlens mounted on a carriage 
in such a way that the light may be distributed 
over an angle of more than 90 deg. There are also 
a model of Wigham’s gas gun fog signal, and a small 
working model of an atmospheric gas engine for 
lighthouse stations. 

Messrs, Smith, Brothers, and Co., of Hyson Green 
Brass Works, who have made so successful a 
speciality of their signal whistles for sea, have a 
very excellent exhibit. We shall shortly publish 
drawings of the latest form of these whistles, and 
meantime we will notice the exhibits of this firm 
briefly. The special object of Messrs. Smith 
Brothers’ whistle is to fill the necessity pointed out so 
forcibly by Mr. Thomas Gray, for a recognised code 
of sound signals. ‘The exhibits comprise a large 
collection of such whistles, suitable for ocean and 
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a 
river steamers; they are made in three types, 
«Treble tone,” ‘* Octave” and “ Harmony.” The 
first give out three distinct sounds from one bell, 
namely, a high note, a low note, and the two in 
combination, the sounds indicating starboard, port, 
and astern. The second whistle or octave, gives two 
sounds from one bell, a high and a low note, and 
are used for starboard and port. The third signal 
has two notes in combination, and is especially 
adapted for steamers during fog, careful experiments 
having shown that it possesses a high transmitting 
ower, Besides the foregoing, Messrs. Smith and 
Co. show a variety of bydraulic and steam pressure 
gauges, a collection of lubricators, Giffard’s in- 
‘ectors, safety valves, taps, and boiler fittings. 
Messrs. Blake and Dain, of Brearley-street, Bir- 
mingham, exbibit a number of Blake's lamps for 
ships, pilot boats, piers, harbours, &c. ‘These lamps 
are fitted with the inventor's vapour-tight burners 
and a cylindrical dioptric lens round the flame ; this 
is supported by the burner and surmounted by a 
metal chimney, the whole being firmly fixed to the 
oil vessel by suitable attachments. ‘Tis arrange- 
ment concentrates and reflects the light so as to 
produce an extraordinary brilliancy, while the venti- 
Jation has been so improved that no draught 
can act upon the burner or flame to extinguish 
it in the most violent gales. The general con- 
struction, which will be understood from the illus- 
tration, renders them wind and waterproof when in 


proper use. 
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It is generally assumed that it is necessary to 
make the burners for mineral oils as cool as possible 


to prevent the oil overheating and taking fire ; this | 


is quite true of all ordinary burners. But Mr. 
Blake has demonstrated by his vapour-tight burners 
that the hotter they are made the more perfect is 
the combustion, and the better the light ; liability to 
fire is done away with, while there is no waste or 
smell from unconsumed vapour escaping. These 
improvements are applied to burners with and with- 
out chimneys, Several important companies, amongst 
others a railway company, have, after a long trial, 
adopted these burners in the Jamps for semaphore 
and ground disc signals, platform lanterns, &c., 
while in ship and other lamps they are used with 
perfect safety under conditions in which the ordi- 
nary burners would often take fire. 

With these burners the lamps will consume any 
of the mineral oils of commerce, but they are 
especially adapted to burn the heavy non-explosive 
mineral oils whose vaporising points range from 
240 deg. Fahr. to 300 deg. Fahr. This renders 
them as safe as the best colza oil lamps; this latter 
oil cannot be used in these lamps with the patent 
interiors, but separate burners for colza are some- 
times fitted to them. 


The following tests with these lamps were | horn can be turned in any desired direction, as it is 


recently made by Mr. T. Jackson, gas examiner 


| to the borough of Birmingham, as regards consump- 
| tion of oil, light given, &c. 


| The lamp d will give 4056 candles, and the 
|chimneyless burner f 2560 candles for each gallon 
of oil, or dlamp will give as much light, say for 
| 1s. as f lamp will give for ls. 7d.; while with 
| the ordinary chimneyless burners, as the ‘“ Admi- 
ralty,” the cost for the same lamp would be 2s, to 
2s. 6d. 
The exhibit of Messrs. Thomson and Son, of 21, 
London-street, E.C., is located near the lighthouse in 
| the vicinity of the models, and consists of signal flags, 
| banners, buntings, and materials used in flag 
|making. The signal flags, being too large to be 
| displayed in the cases, have been placed separately 
at the base of each arch in the mainhall, Nineteen 
of these flags comprise the set which are now used 
by all nations, and are styled the International 
Commercial Code of Signals, each nation retaining 
their own code for Government purposes. These 
| flags are made in sizes suitable for vessels of tonnage 
| ranging from 10 to 2000 tons. They are known by 
| letters of the alphabet, no vowels being used, and 
| with the nineteen flags 70,000 signals can be made, 
| thus giving each vessel in the British register a sepa- 
| rate signal. Within the case of theseexhibitors will be 
| found samplesof bunting, that usedinthe Royal Navy, 
| by the War Department, Colonies, Customs, Board 
| of Trade, and the merchant service, and that used 
by the India Government. Samples of silk are also 
|shown as used for the royal yachts and foreign 
| standards, the muslin used for army signalling, and 
| the shalloon employed by the musketry instructors. 
| In addition to these there is a good collection of 
| lines used in roping the flags, and accessories, such 
|as swivels, toggles, &c., together with books, the 
|code for the international and army signalling, 
signal balls for distant signalling, model signal 
| boards used by the Board of Trade in examining 
| masters and mates in distant signalling, &c. 
Messrs. W. Pilley, Jun., and Co., of Birmingham, 
|show some Sturge and Grubb’s recently patented 
continuous mechanical fog-horn, a section of which 
is annexed. From the sketch it will be seen that 
| within the cylinder a is placed centrally the cylinder 





| 








|b, in which the piston d can be moved up and down 
| by the hand lever. This cylinder forms a double 
| action pump; in the drawing the piston is being 
| raised, which forces the air through the top valve 
into the annular chamber a, that acts as a compressed 
air receiver; the valve in the bottom of the pump 
barrel is open to admit air to be compressed at the 
next down stroke of the piston, while the inlet valve 
|in the pump barrel cover is closed. By this means 
a constant supply of compressed air is maintained at 
will in the chamber a, whence it flows into the fog- 
horn m, and produces a continuous sound, ‘The 


mounted in a universal joint. 











Description of Lights Tested by the Gas Examiner with the Grains of Oi ‘ Grains for One Pint, 7000 
Non-Explosive Mineral Oil, the Vaporising Point pen Candlelight | each Candle- /Grains, equals the 
being 240 deg. Fahr. His Mee given. | light per A Light of One 

Hour. Candle for Hours. 
a. Blake's patent interior lamp, duplex burner, one 1,,-in. wicks 920 38.25 24.5 285 
b. Ditto, with masthead reflector, 9 in, by 6 in. a“ ome anit 920 84.0 | 10,95 639 
c. Blake's patent interior lamp, single-flame burner, 1-in. wick .., 400 17.5 22.85 306 
d, Ditto, with masthead reflectors, 8in. by 5in. ... eco 400 29.0 13.8 507 
e. Silver's patent diamond chimneyless burner, l-in. wick 448 13,5 | 33.11 211 
7. Ditto, with masthead reflector, 8 in. by 5 in <s ast 448 20.5 21.85 320 








The Holmes Marine Life Protection Association 
make a good display of Holmes’s compound reed 
mechanical fog alarm in various sizes. ‘This signal, 
which has recently been received with much favour, 
is of very simple construction, consisting of a tube 
containing a reed ; outside this tube slides another, 
telescopically, and provided at the top with a trumpet 
mouth. At the bottom on the inner tube is a stirrup, 
and on the side of the outer tube are two handles. 
The signal is used as follows: The foot is placed 
in the stirrup, and the trumpet mouth is turned in 
the direction it is desired the sound should travel. 
Then the operator draws the outer tube up by the 
handles to a height of about two feet and brings it 
down with a sudden, but not severe jerk, producing 
a very loud and penetrating signal. These horns 
are made in several sizes. Holmes’s storm signal is 
another apparatus exhibited by the same association. 
It consists of a metal cylinder about 8 in. in diameter 
and 3in. long, fitted to a wooden float 2 ft. long 
and 6 in. wide. In each end of the cylinders is a small 
tube covered with a soft metal cap. When used a 
hole is punctured in this cap so as to admit water, 
and the signal is thrown into the sea, when it ignites 
and burns with a bright steady flame for about half 
an hour, visible in clear weather for three or four 
miles, Such signals may be used for variour pur- 
poses. Among others they can’be attached to life 
buoys in the event of any one falling overboard at 
night, 

Boat-LoweERrtnG APPARATUS. 


Messrs. Sample and Ward, of Blyth, Northumber- 
land, show a boat-lowering apparatus, illustrated in 
the annexed sketch, which indicates quite clearly the 
arrangement. Two brackets aa are fixed to the 














keelson of the boat, each carrying a bell-crank bb, 
connected by a rod running along the bottom of the 
boat. Vertical rods rising from the end of the bell- 
crank levers actuate the lever fastenings ff, which 
prevent, as long as the boat is supported by either of 
the davits, the hook attachment g g from rising and 
liberating the fall hooks, As soon as the boat has 
been lowered and the weight is taken off the davits 
by the water, the weighted rod e' at the stern of the 
boat falls, and this motion liberates the lever 
fastenings ff and releases the eye attachments, It 
is stated that the release cannot take place until the 
boat is fairly supported by the water, because the 
pieces ff would be kept horizontal by the strain 
trom the fall hooks, so that both are kept secured 
till the weight is taken off the davit and both 
fastenings are released at once. 

Leeman’s boat lowering apparatus, made by 
Messrs. D. Mitchell and Sons, of Aberdeen, is illus- 
trated on page 340. Itisavery simple arrangement, 
and appears to be very efficient. ‘'wo hooks A A 
mounted at the ends of the long horizontal rod in 
the centre of the boat, over the keel, engage in two 
rings, attached to the tackle B B; solong as the 
weight of the boat is on the hooks the boat is abso- 
lutely secure, but as soon as the boat is water borne 
the weighted lever C in the centre of the horizontal 
shaft, falls over, clearing the hooks from the rings 
in the tackle. The hooks being in the boat instead 
of on the falls, there is no danger of their catching 
in the gunwale, thwarts, bow or stern sheets, before 
the boat is clear, The boat is hooked on again by 
raising the weighted lever C, so bringing up the 
hooks to the rings of the falls. A large number of 
shipowners have adopted this simple and efficient 
system of boat releasing. 

Messrs. Beverley and Terry, of Sheffield, show 
specimens of Terry and Cocker’s boat releasing 
device, which is illustrated by Figs. 1 and 2, page 
344. The general view illustrates the boat sus- 
pended to the davits, the detached view represents 





the clip shut. It will be seen that in this position the 
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HOTCHKISS REVOLVING CANNON FOR NAVAL AND FIELD SERVICE. (For Description, see page 330.) 
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HOTCHKISS 42 MILL. BREECHLOADING cannon. (For Description, see page 331.) 
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AMMUNITION FOR HOTCHKISS’S 42 MILL. GUN. EVANS AND LOW’S LIFE ROCKET APPARATUS. (For Description, see Page 338.) 
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BARRY’s sHIPs’ paviTs. (See Page 338.) BRUCE AND BATHO’SJEXCAVATING APPARATUS. (For Description, see Paye 339.) 
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two arms of the hook close on each other and form 
a ring, each arm is extended upwards with a tail- 
piece in which is a pin engaging on each side with 
a slotted link, fast on the pin carrying the lever A. 
On throwing up this lever the movement of the 
links throws the tailpieces of the arms outward and 
opens the fastening. A man on the deck of the ship 
with tripping lines in his hand fastened to the lever 
A, one to each fastening, can release the boat by a 
pull, as soon as it touches the water; or he can 
release the stern first by pulling the after line. 
Although this ingenious apparatus can be so easily 
and certainly thrown into operation by pulling the 
cords, as explained, it cannot by any possibility fall 
open by itself, as the two pins B and C keep it 
locked when closed. 

Captain Barry exhibits models of his patent 
safety davits, both for ordinary ship's boats, and for 
hoisting and carrying second-class torpedo boats. 
The illustration on page 337 shows the form for 
ordinary ship’s use, in which the boat is suspended 
from movable arms, and rests upon movable iron 
chocks A, which form a secure seat forit. These 
chocks are held in position by an ordinary anchor 
slip, and when they are released, they drop, allowing 
the boat to swing free. The movable arms are allowed 
to fall outwards, carrying the boat clear of the 
ship’s side. She can now be lowered in the usual 
manner, The operation of lowerivg a ship’s life- 
boat from one of these davits can, it is said, be per- 
formed in one minute, two men only being required. 
One of the great advantages of the system is that 
(in case of necessity) passengers, provisions, crew, 
and stores can be shipped while the boat is resting 
on the chocks, as there is no need to hoist her up in 
order to free her from them and swing her outboard. 

The torpedo boat davits are constructed on the 
same principle, but of course with numerous modi- 
fications in consequence of the great weight and 
size to be lifted. In this case, the boat rests upon 
the chocks close down to the deck, the falling arms 
swing forward when the chocks are released by the 
lever. The rope, of course, is eased down froma steam 
capstan, to which afterwards the falls are carried 
in order to lower away ; the falling arms are hoisted 
up to the rigid arms in order to swing the boat into 
position on the chocks. An ordinary second-class 
torpedo boat, weighing twelve tons, can be lowered 
in about five minutes, one-fourth of the time 
required for putting it afloat under the present 
system of hoisting it on a derrick. We shall give 
detailed drawings and description at an early date. 

Adjoining the Admiralty exhibit is the stand of 
Messrs. Williams and Robinson, of Thames Ditton, 
who show Robinson’s patent boat disengaging 
gear, fitted to a half-size skeleton boat slung over- 
head, and to various models. Considering the 
success achieved by this invention in the Navy, and 
the urgency of the problem it claims to have solved, 
this must be regarded as a very interesting exhibit, 
though it is stated by the exhibitors to be now 
brought to the notice of the merchant service for 
the first time. Until two years ago it might be 
said that the well-known ‘‘ automatic” plan had 
the Navy to itself without serious opposition, as 
it still has the merchant service, but within 
that period upwards of 200 sets of Robinson’s 
gear have been supplied, or are now on order, 
for boats of the Royal Navy, and this notwith- 
standing that its application is limited, by Ad- 
miralty order, to ships newly commissioning, and 
in them to only two or three boats. This statement 
is the more significant of merit in the invention 
because the Admiralty, with characteristic aversion 
to the deciding of knotty points, declined to say 
which of the rival plans was the best, but impartially 
allowed the captains of ships to select either plan 
they preferred. The principle of Robinson’s plan 
—that of releasing by letting go a rope, at a moment 
chosen by the man in charge of the boat—was dis- 
credited in the Navy by the repeated failures of 
former plans, over which the automatic system had 
an easy victory, so that the preference shown for 
the new invention by naval officers would seem 
to indicate some advantages over other plans, and 
to augur a favourable reception for it in the 
merchant service as well, We intend shortly to 
give a full description of the apparatus, and need 
only say now that, as shown, it is stated to contain 
important improvements upon the form in which it 
was first introduced into the Navy. Messrs. Willans 
and Robinson also show some of Richards’ glass sur- 
face plates, the hardness of which saves them from 
the chance of those petty injuries which destroy the 
efficiency of a metal plane surface, For use in 


ships’ engine-rooms they are mounted in gun-metal 
frames, so that they are rustless in respect to the 
frame as well as the plate. Of the Willans engine 
its makers make no display, but they show instead 
a placard which is not the least noteworthy thing in 
their exhibit, It announces that they had intended 
to show some of the smaller sizes of the marine type 
of the Willans engine, with drawings and models of 
some of the larger engines, as well as of steam 
yachts of their build, but that they have had to give 
up the intention through pressure of work. Perhaps 
the next best thing to making a good show on an 
occasion of this kind is to be unable to make any, 
from such a satisfactory reason as that stated, but 
it is to be regretted that these excellent little 
engines are not represented. We understand that 
the works of Messrs. Willans and Robinson, at 
Thames Ditton, are very fully occupied in yacht 
building as in engine making. ‘They have in hand 
orders for some twenty sets of machinery for yachts 
and launches, both condensing and non-condensing 
including, amongst others, machinery(for a cargo boat 
for Messrs, Pickford and Co., to run between Ports- 
mouth and the Isle of Wight; for a large steam 
trawler for the north; and for a fishing yacht for 
the Menai Straits. On the stocks, besides quite a 
little squadron of river launches, are a little non- 
condensing fishing and shooting yacht, rigged, for 
the Solent and the south coast, only 32 ft. long, but 
possessing a wonderfully roomy cabin with berths 
for two persons; an auxiliary steam yacht of 26 
tons for Channel cruising; a decked launch 60 ft. 
long, but only 7 ft. broad, and of light draught, 
built both to pass through the narrowest canal 
locks in England, and to cross the Channel with 
safety for foreign river work (this vessel! makes up 
no less than six berths, or seven if a steward be 
carried) ; and a 30-ton steam yacht for the 
Mediterranean, to be reached vid the French 
canals. ‘This vessel, 74ft. long, is to be very 
beautifully fitted, and is expected to be very fast, 
We intend to give full details of the speed trials, 
which are to be of a stringent character. The fore- 
going are all wood built, on the diagonal system, of 
which Messrs. Willans and Robinson make a 
specialité. In addition, Messrs, Willans aud Robin- 
son are about to lay down a steel yacht of 56 ft., 
and another diagonal one of the same length, with 
an expected speed (non-condensing) of 15 miles an 
hour. 
Lire SAVING APPLIANCES. 

Messrs. Evans and Low show their recently 
patented life line gun, made by Messrs. Lowand Duff, 
of Dundee. This gun, with which some very satisfac- 
tory trials were made the other day, is illustrated in 
Figs. 1, 2, and 3, page 337, which very clearly show 
the arrangement, As will be seen from the section 
Fig. 2, a tube passes up through the axis of 
the gun, projecting some distance from the 
muzzle, and extended so as to form an opening 
through the breech. The projectile consists of 
a steel cylinder longer than the bore of the gun, 
but not so long as the central tube passing through 
the bore, as just described. The forward end 
of this projectile or cylindrical case is closed with a 
cap fastened by a bayonet joint, and it contains a cop, 
carrying about 250 yards of line. A hole is made in 
the axis of this cop, large enough to allow the central 
tube to pass through it, and when the gun has been 
loaded (an annular cartridge is used), the cord is led 
from the forward end of the cop in the projectile, 
down the central tube, and out through the breech 
of the gun. On the front of the projectile case is a 
small bracket for carrying a signal rocket ; when the 
projectile leaves the guo, the pull on the cord 
attached to the bracket and the outside of the gun, 
as shown, ignites the composition and fires the signal, 
Connected to the gun by levers jointed to the 
trunnions is a trough in which is placed a second or 
third cop if desired, so that when the line in the 
projectile is run out, that in the second cop is 
drawn upon. [n this way 350 yards of line have 
been fired froma gun 2 ft. long, 2.5 in. diameter, 
and with 2 oz. of powder. The general view of the 
gun, Fig. 1, shows it mounted ona tripod, a con- 
venient way when firing from the shore at a ship, but 
the great advantage of this gun is that it is adapted 
thoroughly for firing from the ship on the shore, 
thus removing all the uncertainty and loss of time, 
inseparable from firing, often in the night, at a 
stranded vessel. As supplied, this gun is provided 
with six sockets, of the form shown in Fig. 3 which 
are mounted on the gunwale of the ship, in such a 





way that the gun can be fired at the shore no 





——————— 
matter what the position of the ship may be. ‘The 
construction of the gun is so simple, and the method 
of manipulation so evident, that no further descrip. 
tion is necessary, but we may add the following 
data: the weight of the cop in the projectile is 23 lb. 
the thickness of line ,, in.- Experiments show 
that the ranges to be obtained with different charges 
were as follows : P 

Yards. 

275 to 300 
350 to 375 
425 to 450 
475 to 500 
575 to 600 


Ounces. 
14 powder charge will give a range of 
9 


Sw re 
3 ” ” 
3} ” ” ” 

Mr. R. Rose, of London, shows models of his 
system of life buoys and life buoy seats. Hibs idea 
is to utilise hen-coops, deck-seats, buckets, and 
other movable fittings, by furnishing them with 
cork mattresses and other contrivances for rendering 
shipwreck safe if not agreeable. 

Messrs. J. ‘T. Baharie and W. Adamson, of Sun- 
derland, show a plan of lifeboat that may be briefly 
referred to. The boat is clinker built of larch, the 
keel being made of one piece. The inside of the 
boat is lined with cork from end to end, flush 
with all the timbers, and on this is placed a 
sheathing of rubber cemented to the cork, and 
forming a complete lining to the inside of the 
boat. The boat is decked over as shown, the deck 
being fastened to stringers, and to the top of 
four bulkheads, which divide the space below deck 
into four water-tight compartments, and a central 
space utilised for a water tank amidships ; this tank 
is divided transversely into three compartments, 
connected each with a small opening. ‘This is to 
divide up the contents of the tank, and so prevent 
any considerable weight of water being thrown on 
one side if the boat were struck by a heavy sea, 
By this means the fresh water is to be used as 
ballast, and also to promote the self-righting 
qualities of the boat. Above the deck on each side 
as well at the ends, air boxes are fitted as shown in 
Fig. 1; these boxes are alllined with rubber. The 
seats serve also as air boxes, and are used to contain 
provisions, small stores, compass, &c. A fender 
timber runs all round the boat, covered with one 
inch of cork, protected in its turn with two layers of 
india-rubber one eighth of an inch thick. 

Mr. J. B. Flatman, of Eastbourne, shows the 
model of a lifeboat with a few novel features. The 
boat is double planked throughout, with 3 in. plank- 
ing at the sides, and $in. at the bottom. Between 
this double skin is laid canvas soaked in tar, and 
placed transversely to the planking, which is longi- 
tudinal. Outside the boat is a canvas-covered cork 
belting, guarded by protecting stringers ; inside at 
the bow and stern are large air chambers, to which 
access can be obtained to utilise them for storing 
provisions, &c. Movable tanks are fitted between 
the thwarts to hold water. The dimensions of the 
boat of which the model! is shown would be: length 
over all, 18 ft. 9in.; breadth, § ft. 6in.; height, 
stem and stern, 4 ft. 6 in.; height amidships, 3 ft. 3 in, 

DrepGiInc MACHINERY. 

Messrs. Bruce and Batho, of 9, Victoria Chambers, 
Victoria-street, Westminster, make an admirable 
display of models of dredging and excavating plant, 
to which we shall have future occasion to refer in 
more detail, ‘Their exhibits include a Bruce's crane 
and excavator, in which the excavator is worked 
by two chains or ropes, ‘an excavator arranged to 
be worked by a single rope or chain, and models 
of the same, as well as a model of the crane and 
excavator to illustrate its working. They also 
exhibit one of Bruce and Batho’s patent hydraulic 
dredgers with excavator working through a well in 
the hull of the vessel, and another patent hydraulic 
dredger with excavator working over the bow; also 
J. W. T. James’ steam navvy, to which reference 
is made further on. 

In our issue of October 3, 1879, we published a 
two-page engraving and detailed description of the 
Bruce and Batho dredger, and to this we refer our 
readers, as well as to the illustration on page 506 of our 
thirty-first volume, the one there shown being used 
at Bilbao. A similar dredger, supplied to the irri- 
gation department of the Indian Government, 1s 
60ft. long, over all, 15 ft. beam, and 5ft. deep, 
drawing 3 ft. of water, and is capable of lifting 
2500 cubic feet perhour, ‘The operation of dredging 
is performed by one of Bruce’s patent excavators 
slung to an oscillating beam. This beam, which per. 
forms the whole of the lift of the dredger, is raised 
and lowered by hydraulic rams, ana the operation of 
digging or dredging and discharging the excavator 
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is accomplished, by rams, connected to the blades of 
the excavator. The débris is discharged into barges 
from ahinged shoot, connected tothe beam and worked 
automatically therewith. ‘The power for working this 
dredger is derived from an engine driving a differ- 
ential pump, capable of supplying about eight cubic 
fect of water per minute, at a pressure of 700 lb. per 
nch, and is admitted to the various working 

arts of the dredger through ordinary hydraulic 
slide valves. ‘This type of dredger is worked entirely 
py native labour, and is giving great satisfaction to 
the authorities in India; another, of exactly similar 
type, has recently been shipped out to India for 
similar canal work, ‘The cost of these dredgers is 
Jess than that of the ordinary bucket and ladder 
dredger. ‘They are easily manipulated, being capable 
of working in any direction, They can cut their 
own way, leaving the water to travel after them. 
They require less power to work than the ordinary 
bucket and dredger, and are economical in main- 
tenance and repairs ; the working parts do not come 
into contact with the dredged material. This dredger 
ig arranged to work to a depth of 15 ft. below 
the surface of the water; when it is desired to 
work in greater depths, such as 20ft. to 35 ft. 
helow the surface of the water, the oscillating 
beam to which the excavator is attached is fitted to 
a rocking arm and provided with a radius link, so 
that the excavator can be brought up vertically. 
The size of the well in the vessel is thereby con- 
siderably reduced. 

It must be borne in mind that in these dredgers 
the dead load is entirely counterbalanced, and, 
therefore, the actual weight of the débris only has 
to be lifted, thus reducing the power of the engine 
simply to what is required for forcing the blades 
into the soil and lifting the mud excavated. 

The crane has been arranged for working these 
excavators with two ropes, the one connected to 
the upper and the other to the lower sliding collar 
of the machine. In other words, the one for closing 
and the other for opening the excavator, or the one 
for lowering and the other for raising, each rope or 
chain being attached to independent barrels, which, 
if desired, may be connected to work as a single 
barrel, ‘These cranes may be used for excavating 
purposes when fitted to a barge, or for sinking 
yells, bridge foundations, piers, quay walls, as shown 
on page 337, and other such works, or for loading 
and unloading barges, coal, corn, &c. 

Mr. W. H. James, of 9, Victoria-street, West- 
minster, exhibits with Messrs, Bruce and Batho a 
model of a steam navvy, the arrangement of which 
is indicated by the two diagrams on page 340. This 
apparatus consists of a bucket hinged upon a thrust 
arm, which is centred upon a livk carried between 
the cheek plates of the framing; the thrust arm 
carrying the bucket is forced upwards by means of 
a hydraulic ram, the cylinder of which is fitted to 
the framing of the machine ; thus the lip of the 
bucket cuts into the face of the work radially to the 
centre of the thrust arm. 

The centre pin of the thrust arm is connected to 
the piston rod of a ramming cylinder, which enables 
the lip of the bucket to be withdrawn when coming 
into contact with any hard material which it cannot 
cut through, without the necessity of moving back 
the whole carriage. This cylinder enables the hard 
substance to be broken up by ramming at it; and 
also regulates the advance of the cut of the bucket 
for a certain travel without the necessity of moving 
the whole carriage forward. ‘The machine, when 
working in a cutting, can excavate either forward 
or circumferentially in plan, so that a large amount 
of work may be done before advancing. 

After a stroke of the thrust arm, or, in other 
words, a cut of the bucket has been taken, the latter 
is tilted by means of the small hydraulic cylinder 
fitted to the end of the thrust arm, the piston rod 
of which is connected to the bucket, which is 
thereby emptied of its contents into tip or other 
wagons, 

‘lhe machine is capable of being swung round by 
hydraulic rams connected by chains passing over a 
chain pulley fitted to the centre pillar as in the 
case ot an ordinary hydraulic crane. ‘The carriage 
or underframe is fitted with a roller path, and is 
provided with three pairs of wheels and axles, and 
at the corners is fitted with either screw or 


square 1 


hydraulic steadying gear. 

Motion is given to the carriage by means of two 
hydraulic rams w orking in opposite directions and 
conuected by means of a chain passing over a chain 
pulley on one of the axles which is thrown in or out 
of gear by a clutch, 


The water pressure is derived 








from a direct-acting hydraulic pump, in which is a 
steam cylinder driving an ordinary differential pump 
and giving out a pressure of water equal to 700 lb. 
per square inch, 

As will be seen, this machine, so far as the 
operation of cutting and discharging is concerned, 
is entirely direct-acting without the use of chains 
or gearing, therefore minimising the wear and 
tear and rattle due to the heavy gearing required 
for this class of work; it can be readily worked 
by one man anda boy. It is capable of excavat- 
ing in ordinary material about 100 cubie yards per 
hour. 

Mr. F. E. Duckham, engineer of the Millwall 
Docks, exhibits models of dredging plant, which 
call for some notice on account of the excellent 
results obtained by it. The model resembles that 
of a screw steamer of about 300 tons; the 
hull being 113 ft. long, 27 ft. beam, and 12 ft. 
deep, the draught of water being 8ft. The 
dredging apparatus consists of a series of buckets 
of large size mounted in the usual way on endless 
chains and a ladder which is placed inboard, and 
works in a well in the centre of the hull. This 
opening is of considerable length, and arrangements 
are made by which the buckets and their frame can 
be traversed fore and aft, in order to get at the 
bottom to be excavated in advance of the vessel. 
On each side of the well are iron tanks 50 ft. long, 
9 ft. 6 in. in diameter, and having a total capacity of 
240 cubic yards. The dredged material being 
delivered by the bucket at the top of the ladder is 
discharged into a hopper and falls into the tanks. 
The mouth of the hopper is protected by a grid with 
18-in. square openings to prevent large pieces of 
wood, stone, &c., from falling through. At the end 
of the tanks opposite that where the dredged 
material is delivered, are two exits leading into a 
15-in. pipe, which is carried over the side or stern 
of the vessel. The dredger of which the model is 
exhibited, is fitted with 25 horse power compound 
engines, supplied by two high-pressure boilers. On 
the frame of the engine is an air cylinder, in which 
air can be compressed to 601lb. per square inch, 
although 10 lb. per square inch is sufficient for the 
special work to be done. The mode of discharging 
is as follows: When the two receiving tanks are 
filled, which occupies about three hours, the dredger 
steams to her discharging berth; the engine is then 
disconnected from the screw shaft and set to com- 
press air, the discharge pipe from the tanks is con- 
nected to a hose sufficiently long to reach to the 
spoil tank, the compressed air is introduced at four 
different places in the bottom of each tank, and the 
contents are discharged through the pipes to the 
tank, this operation being performed at the rate of 
about 10 cubic yards a minute, and the tanks being 
emptied in about 15 minutes. The illustrations on 
pages 340 and 341 clearly explain the construction of 
the dredge. This vessel has been in use for several 
years at the Millwall Docks, and the following 
summary of the cost of excavation at that place 
during the half-year ending December 1881, is 
interesting : 





£ a 4, 
Wages one oso 309 0 O 
Coal, 1214 tons aS ose 93 2 4 
Oil, tallow, waste ... eee - 12 18 6 
Disinfectants, &ec. ... 10 13 9 
425 14 7 
For this sum there were 59,600 cubic yards 
dredged, carried for some distance, delivered 


through 500 ft. of hose, being at the rate of 1.71d. 
per yard, Since 1876, when this dredger was first 
put in service, a saving of 60 per cent. has been 
effected in these carrying dredging operations. A 
similar vessel is used in deepening Holyhead Har- 
bour, where the spoil is discharged into the sea. 
Others are used at Bilbao and Woolwich, where it 
is delivered on the river banks. The Millwall 
dredger is sometimes used for deepening the Queens. 
borough Harbour. 


Corton BELTING. 

The rapid progress which has been made in the 
employment of cotton belting since its comparatively 
recent introduction in this country, affords good 
testimony to its usefulness, and hence the samples 
of this belting shown at the Naval Exhibition are 
particularly deserving of notice. Mr. Maurice 
Gandy, of 130, Queen Victoria-street, makes an 
excellent exhibit of this belting, as made under his 
patent, this belting consisting of from four to ten 
plies of hand-woven cotton duck, which are stitched 
together while under strong tension. Beltsof thiskind 





have been made up to 5 ft. in width, amongst others 
Messrs. Jobn Crossley and Sons, of Halifax, having 
had 33 in., 44in., 54 in., and 60 in. belts of this kind 
satisfactorily at work for nearly two years. ‘The 
four-ply cotton belting is stated to be equal in 
strength to single leather, and in some tests made 
by Mr. Kirkaldy, an eight-ply Gandy cotton belt, 
6 in. wide, was found to have a breaking strain of 
68111b., while a best double leather belt of the 
same width gave way under a strain of 35721b. 
When it is desired to preserve a uniform surface 
throughout, this belting can be jointed by cutting 
off the plies at different lengths, as shown by the 
annexed diagrams, the joint being tapered as shown 




















in Fig. 1, and then laced as shown in Fig. 2. 
For ordinary purposes, however, an end to end, or 
jump jointis the most suitable. This cotton belting is 
found to give good driving and to be not liable to 
give trouble by stretching under varying atmo- 
spheric conditions, 

Another variety of cotton belting exhibited is the 
‘‘Scandinavia” belting, which is shown by Mr. 
W. Willson Cobbett, of 60, Queen Victoria-street, 
and which differs from that of which we have just 
spoken in being solid woven of its full thickness, 
three different thicknesses of weft being made 
according to the work which the belt is required to 
perform. According to a test made by Mr. 
Kirkaldy, the breaking strain of a medium weft 
Scandinavia cotton belt, 34in. wide, is 4187 Ib. 
These Scandinavia belts are very flexible, and 
appear well adapted for high-speed machinery. 


REFRIGERATING MACHINES, 


During the past few years refrigerating machines 
have taken an important place amongst the fittings 
of merchant steamers, and the leading systems are 
well represented at the Naval and Submarine Exhi- 
bition. Messrs. T. Piggott and Co., of Birmingham, 
exhibit a very compactly arranged machine with 
many special details, of which we give engravings 
on pages 320 and 32] of our present issue, Figs 1 to 
3 showing the general arrangement, and Figs 4 to 
15 various details. As will be seen from Figs, ] 
and 2, the main bedplate carries a steam cylinder 
with its condenser, an air-compressing cylinder, 
and an air-expansion cylinder, the steam cylinder A 
and air-compressing cylinder B being in a line, as 
shown on one side of the bedplate, while the air- 
expansion cylinder C and air pump D are similarly 
in line on the other side, By a neat piece of design- 
ing the bedplate, which is of considerable depth, is 
made to contain all the air passages leading to and 
from the air compressing and expansion cylinders, a 
number of pipes being thus got rid of. 

The steam engine part of the apparatus is of a 
neat pattern, manufactured by Messrs, Thomas 
Piggott and Co., under the name of the “ Atlas” 
engine, and the same pattern of crosshead guides, 
connecting rods, &c., is used for the air-expansion 
cylinder. The connecting rods of the steam and 
air-expansion cylinders are, as will be seen, coupled 
to cranks at right angles to each other at opposite 
ends of a crankshaft carrying a flywheel, as shown. 
The compressing cylinder B is 1] in. in diameter with 
18 in. stroke,{and is shown in detail by Figs. 4, 5, 
and 6, from which it will be seen that it consists of 
a cast-iron shell, fitted with a brass liner, the space 
between the shell and liner forming a water jacket. 
The cylinder has no inlet valves, but the liner is 
perforated for a certain portion of its length at the 
centre, and this perforated portion is surrounded 
by an inlet air passage, as shown in Fig. 5. ‘The 
piston is very deep, so that the perforated portion 
of the liner is not uncovered until near the end of 
each stroke. The fact of there being no inlet valves 
enables the whole of each end of the cylinder to be 
given up to the delivery valves as shown in Fig. 9. 
Thus to each end of the cylinder is fitted a plate, 
having formed in it the seatings for eigkt valves 
(see Figs. 8 and9). This plate rests against the end 
of liner, and also bears against an india-rubber ring 
by which the end of the liner is surrounded, 
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JAMES’S STEAM EXCAVATOR. (See page 339.) 
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DUCKHAM’S DREDGING PLANT. (See page 339.) 


TERRY’S BOAT-LOWERING APPARATUS. (See page 335.) 



































LEEMAN’S BOAT-LOWERING APPARATUS, (See page 335.) 
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passes over the perforated portion of the liner when 
the charge of air rushes in. During the return 


stroke a small portion of the air thus admitted is 


forced out again through the perforations, but 
immediately the piston passes over the latter the 
compression commences, ‘The area 
the perforations is very large, and the filling of the 


aggregate 


cylinder is very prompt assoon as they are uncovered | 


by the piston. 
From the compression cylinder the compressed 


air passes down into passages in the bedplate which | 
conduct it to the coolers or condensers, of which | 


there are four, H, I, J, K. Detail views of one of 
these condensers are given in Figs. 1] and 12, from 


which it will be seen that each consists of a wrought- | 


iron shell fitted toa cast-iron base, the shell contain- 
ing a series of bent tubes through which the air is 
made to pass, while the cooling medium circulates 
around the tubes. In two of the condensers H, I, the 
cooling medium used is water, which circulates 


through them after leaving the water jacket of the | 


compression cylinder, while the other two, J and K, 
are cooled by waste air from the cold room; a mid- 
feather in each condenser compels the 
medium to circulate throughout the whole length of 
the tubes. 
the condensers the greater part of the moisture 
contained in it is condensed, and the direction in 
which the air leaves the tubes causes the chief 
part of this condensed moisture to be thrown down 


on the bottom of the condenser base, whence it is 


drained off. To further intercept this moisture and 
prevent its being carried forward into the expansion 
cylinder, the air is made to pass through a series of 
thin perforated plates which appear to strain off 
the fine particles of moisture. Altogether, the 
arrangement is very successful, as shown by the 
very small formation of snow in the snow box. 

From the last condenser K, the air passes through 
the nozzle L to the air passage in the bedplate lead- 
ing to the expansion cylinder C. This cylinder is 
8 in. in diameter with 1Sin. stroke, and it is pro 
vided with an arrangement of variable cut-off gear 
shown by Figs. 2, 13, 14, and 15. Referring to Figs. 
13 and 15 it will be seen that the cylinder ports 
are at the bottom, so that all water is thoroughly 
got rid of. The main valves are of the Corliss 
type, while the cylindrical chamber in which each 
works has its entrance port fitted with a cut-off 
valve worked by a separate eccentric. Fig. 
shows the two valves, the main valve being shown 
open to the exhaust and the cut-off valve shut. 
The arrangement is very neat, and works well. 

From the expansion cylinder the air cooled 
expansion passes down into the snow box W (Fig. 1). 
and thence through the pipe V to the room to be 
cooled. The return air from the cold room 
brought back to the machine by the pipe M, and 
after traverzing the condensers K and J, is led 
through the pipe N to the inlet passage leading to 
the compressing cylinder, provision being made for 
that cylinder taking in any desired proportion of 
fresh air, mixed with the return air. As aninstance 
of the efficiency of the air-cooled condensers, we may 
say that on one occasion when we saw this machine 
at work the air temperatures were as follows: In 
workshop, 55 deg. ; in cold room, 28 deg: ; entering 
first condenser, 145 deg.; after passing the two con- 
densers cooled by water, 72 deg. ; after passing the 
two condensers worked with air, 65 deg. ; these latter 
condensers thus having reduced the temperature 
7 deg. On this occasion a large portion of air was 
being drawn direct from the workshop in which the 
machine was placed. 

3y the side of the expansion cylinder, and 
worked from its crosshead, is a pump R, which 
serves to circulate the water in the jacket of the 
compressing cylinder and in the condensers, the 
connexions being made by the pipes S and T, while 
the waste discharge is at U. Of the remaining 
pipes shown, a is the steam pipe to the engine, / the 
exhaust pipe, d the injection pipe, and E the dis- 
charge from the hotwell. As we have already said, 
the whole machine is of very good and neat design, 
and it does its work well. We hope shortly to have 
something to say of its performance. 

We have so recently described and illustrated 
the Bell-Coleman air refrigerating machine (see 
ante page 156), that there is no necessity for us 
to devote much space to noticing the very excel- 
lent exhibit of the Bell-Coleman Mechanical Refri- 
geration Company. ‘They show a machine embody- 
ing, of course, the same principles as we recently 
described. It is constructed so as to stand with 
the flywheel placed against a bulkhead, so as to 


by its 


is 


of 
| 


cooling | 


During the passage of the air through | 


18 | 


|avoid the necessity of the man in charge having 
{to walk round the machine, as all the parts are 
accessible from the ends and side, By this 
arrangement the machine occupies less floor space, 
jan important matter on board ship, especially as 
the pipes which dry the air, peculiar to the Bell 
Coleman process, are fixed in the soleplate instead 
of being arranged in the walls of the chamber to be 
|cooled, The machine exhibited circulates 10,000 ft. 
of air per hour when driven at a speed of 
100 revolutions per minute, and it has a steam 
cylinder 13in. in diameter and 12in, stroke. As 
this is the first pattern of this special modification, 
'no doubt some alteration may be necessary after 
|trial. It is expected that this type will be found 
| especially suitable on board ship when used for cool- 
ing provisions, whilst in some other cases the 
horizontal machine of the type fitted by the same 
maker on board the Antonio Lopez and seven 
Peninsular and Oriental ships will probably 
be found preferable. Photographs of these types 
are exhibited. The same firm also show a model 
}of the earliest machine successfully employed for 
cooling ships’ provisions, and fitted up for the Orient 
and Peninsular and Oriental companies. 

Messrs. J. and E. Hall, of Dartford, also exhibit 
in action one of their cold air machines for ships’ 
use, this machine delivering 4500 cubic feet of air 
per minute at a temperature of 40 deg. below zero 
Fahrenheit. We propose next week to illustrate 
this machine, and for the present, therefore, we 
shall postpone any detailed notice of it, or of the 
other exhibits by the same firm. 


MISCELLANEOUS. 

Messrs. Le Grand and Sutcliffe, of Magdala 
Works, Bunhill-row, exhibit their system of driving 
piles, fixing posts, and sinking tube wells. This 

| system, which has been developed out of the well 
| known and largely used “‘ Abyssinian” tube well, 
jis illustrated on page Fig. 1 shows the 
|form of the piles and the mode of driving them, 
They are tubular, preferably of wrought iron, 
but cast iron may be employed, and provided at 
the bottom of the lowest section with a solid point 
}of the form shown, and tipped with steel. It 
will be noticed that the maximum diameter of this 
| point is greater than that of the pile. This form is 
| adopted in order to produce a sutficiently large hole 
in the ground to pass freely the junction sleeves of 
the different The special feature in 
Messrs. Le Grand and Sutcliffe’s system of driving 
these piles is that the falling weight is applied within 
the tube, so as to strike at the point and not out- 
side at the top of the pile inthe usual way. Several 
obvious advantages attend this system of sinking. 
rhe driving force not being transmitted through the 
body of the pile, but at the spot where it is most 
useful, the tubes are not exposed to any strain; the 
work can be done much more rapidly, and with less 
preliminary investigation of the ground, while, at 
the same time, long slender piles can be sunk in 
deep water with perfect ease, and they can be put 
in place with more certainty and less danger of 
deviation than ordinary screw piles. As soon as the 
first section has been driven to the ground level 
or the surface of the water, as the case might be, 
a second section is added, afterwards a third, and so 
on. The mode of joining is indicated in Fig.5. The 
ends of the pile are screwed, and a union sleeve of 
the form shown connects the lengths together. 
When the depth to which the pile is to be sunk is 
known beforehand, the union at the ground level 
is of the form shown in Fig. 2, the barrel-shaped 
screwed sleeve being replaced by a rectangular or 
circular plate, with a socket in the centre, within 
which the sections are screwed as before. Fig. 1 
shows the mode of driving these piles, the falling 
weight being indicated within the tube. The same 
principle of driving is also employed in sinking the 
Abyssinian wells, a slight modification being neces- 
sary. Fig. 5 illustrates the arrangement. The 
bottom section of the tube, which is pointed pre- 
cisely like the pile, is perforated with a number of 
holes to allow the water to flow through and rise to 
the surface. It is obvious that the presence of water 
within the tube would check the operation of 
driving; the method illustrated in Figs. 4 and 5 is 
therefore resorted to. Between the bottom per- 
forated section and the length above it, a ring is 
introduced, the junction sleeve being made some- 
what longer to allow of the insertion of the ring, 
the inner diameter of which is large enough to give 
free passage to the water. During the process of 
sinking, however, the hole in this ring is closed by 
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a steel plug of the form shown in Fig. 4, where the 
ring is in section, the lower part of the plug being 
screwed into the ring, while in the upper part is a 
tapped hole as shown. ‘The falling weight now 
strikes the top of the steel plug, and the tube is 
sunk without any possibility of water flowing beyond 
the ring at the top of the lowest section. As soon 
as the well has been sunk to the desired depth, a 
rod is screwed into the hole in the steel plug, which 
can be thus unscrewed from the ring, and a free 
passage opened to the water. Fig. 3 shows a post 
fixed in the same way, but in this case only to a 
slight depth, the top of the sunk section being pro 
vided with a flange for bolting the post to it. 
Extended experience has shown that posts fixed in 
this way are more secure than those placed in dug 
or bored holes, and as the operation can be always 
completed within fifteen minutes, the method is very 
expeditious, Before quitting this exhibit it may 
interesting to refer to one or two instances in which 
the Abyssinian tube wells have been used with great 
success on a large scale, At West Thurrock, in 
Essex, there are two of these wells 5 in, in diameter 
and 80 ft. deep, yielding 22,000 gallons per hour. 
At Northfleet another well gives 60,000 gallons per 
day. None of these wells cost more than 60/. each, 
At Burton-on-Trent upwards of 2,000,000 gallons a 
day are pumped from wells of this type. ‘The 
greatest depth to which Messrs. Le Grand and 
Sutcliffe have sunk these wells is at Dorchester, 
where 30,000 gallons a day are delivered from a 
depth or 597 ft. At Aldershot a well 240 ft. de p 
delivers 280,000 gallons a day. 

Messrs. Lewis Olrick and Co., of 27, Leadenhall- 
street, exhibit samples of anew malleable bronze 
invented by a French chemist, and which has been 
tested in the furm of plates and bars, by Professor 
Kennedy, of University College, London, and M, 
Thomasset, of Paris, the sheets showing a tensile 
strength of 50 tons per square inch. ‘This alloy does 
not contain zinc, and it appears well adapted for 
torpedo-boat plates, telephone and telegraph wires, 
bearings, &c., while the fact of its being capable of 
being f rged hot renders it useful for other purposes, 
We shall have more to say about this alloy on a 
future occasion. 

Messrs, C. Jeakes and Co., of 51, Great Russell- 
street, show several special exhibits of interest. 
One of these is an example of a large size Clement’s 
patent self-reversing dash-wheel washing machine, 
»f which we give a perspective view on page 348 of 
the present issue. This machine, which is 6 ft. in 
diameter, consists of outer case and inner revolving 
cage, actuated by pulleys upon a centre shaft, 
passing through the case. ‘This central shaft is 
driven from a countershaft overhead, and is fitted 
with a set of automatic striking gear, which, by 
means of a crossed and open strap, causes the inner 
revolving drum to reverse its direction at every 
three revolutions, thereby preventing the tendency 
of rolling up or balling the fabrics undergoing 
cleansing. ‘Lhe revolving cage, for convenience, is 
divided into four separate compartments, and all 
the clothes in each of these compartments are passed 
through the washing solution at each revolution; 
an outer door in the case provides access to each 
compartment, and the lower part of the outer 
case is provided with an emptying valve for running 
off the waste solution. Hot water, cold water, and 
steam are laid on to the machine, and the latter is 
provided with special striking gear, and arranged to 
be driven from a line of shafting doing other work. 
The same firm also show a smaller machine, similar 
to the foregoing, but 4 ft. diameter, and provided 
with a vertical steam engine attached to, and being 
a part of itself, so that where no line of shafting 
exists the machine is provided with motive power 
as an independent and self-contained machine, and 
capable of driving a wringing machine or mangle, 
or doing other work. Another exhibit of Messrs. 
Jeakes and Co. is a 27-in. open top hydro-extractor 
or wringing machine, fitted with footstep to centre 
shaft and furnished with friction gear for driving, 
so arranged that the power upon the friction wheels 
is automatically regulated according to the load 
The machine consists of an outer case with. 
inner revolving wire basket, and is noiseless in 
working. Messrs. Jeakes and Co, also exhibit a 
well-designed ship’s cooking apparatus of large size, 
this apparatus being arranged in two sections, each 
section worked by one fire; the left-hand section 
has large hot-plate surface, arranged to allow for 
expansion, and fitted with rack-rail and crossbars 
to keep pots in position, and underneath the hot- 
plate two large ovens or roasters are provided, with 
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fall-down doors, furnace door, and ashpit, and over 
the hot-plate a third large oven or roaster, and a 
hot closet above this. ‘The right hand section has 
similar extensive hot-plate top fitted for expansion, 
and with rack-rail and crossbars, and underneath 
two large ovens or roasters. ‘The whole is self-con- 
tained and constructed in boiler plate for the fronts, 
ovens, and divisions, and with cast-iron top and 
boiler plate flues, so arranged that they meet in one 
flue, which can be carried to the boiler shaft, and’ by 
means of dampers can be readily controlled in any 
part. A plate-rack shelf is carried the whole length 
over the hot plate. 

Messrs. Selig, Sonnenthal, and Co., of London, 
have an interesting and very varied exhibit; we 
may refer briefly to a number of articles shown. 
There is a ship's bottom cleaner, intended to be 
used when the vessel is under way. It appears a 
very handy apparatus, and consists of an iron 
frame with two side plates; one of these is fitted 
with scrapers or brushes, and the other with an 
inclined and projecting wing plate. Between the 
two side plates there is a movable plate with ropes 
attached, by means of which the pressure of water 
can be regulate! so as to act either on the top or 
bottom side, and force the apparatus up or down. 
‘The cleaner is lowered over the ship’s side by a 
rope, the water pressing on the wing forcing it 
against the side of the vessel, which is cleaned by 
the scraper being pulled up and down. The same 
firm show their self-adjusting stone dogs for rai-ing 
and handling stone without the necessity of making 
lewis holes: these are so well known as to require 
no description. ‘Their moorings and screw anchor, 
which are largely used for anchoring ships, floating 
docks, buoys, &c., are very easily put in place, and 
as experience has well shown they possess a great 
holding power. Of a variety of small tools, quite in 
place in an exhibition like the present, and shown by 
Messrs. Selig, Sonnenthal, and Co., we may mention 
the universal holder for turning, boring, planing, 
slotting, and shaping tools ; ‘Timm’s special planing 
and shaping machine tool-holder, in which the cutting 
tool is so held in the bar that it can be turned round 
in a complete circle, and the same maker's expanding 
boring tool. This latter is formed with a central 
spindle with a disc at one end in which are formed 
five inclined slots each receiving a steel cutter, which 
projects from the face of the disc ; these cutters are 
notched at their inner end, the notches fitting over 
a sleeve on the spindle, and which can be screwed 
to and fro with the effect of forcing out or with- 
drawing the cutters, ‘The same firm also show their 
well-known coiled wire brush and flexible scrapers, 
and their spring tube scrapers for boiler tubes, their 
belt screws for joining belting, and their lever belt 
stretcher. 

Mr. D. McCallum, of Plymouth, exhibits an 
ingenious mirror compass for use in iron ships in 
connexion with the so-called pole compass, which is 
‘-a compass placed ona pole with the ordinary compass 
card reversed and the letters altered accordingly, so 
that in looking up, the points are all ascertainable, 
in the same way as looking down on an ordinary 
compass card, It must be at a sulflicient height 
from the deck so as to be quite clear of the ship's 
magnetism, usually 20 ft. or 30 ft.” ‘The mirror 
compass consists of a mirror with adisc revolving on 
a centre; on this disc the points of the compass are 
shown, a straight line passing through the centre 
from south to north. ‘The mirror is placed on deck, 
under the pole compass and near the rudder, in such a 
relative position that the reflection of the pole 
compass is visible and the disc is turned by hand till 
the two coincide. In this way the vessel is steered 
by the reflection of the pole compass on the 
mirror (see page 357). 

The Warrington Wire Rope Works Company, of 
Goree Piazzas, Liverpool, show a number of sam- 
ples of their best steel wire rigging as supplied to 
Lloyd’s and the Admiralty specification, and of 
galvanised charcoal and best iron wire for standing 
rigging. ‘They also show crucible steel flexible 
hawsers, tow-lines, and warps, as well as rigid ropes 
for steering gear, copper lightning conduciors, &c, 

The Patent Nut and Bolt Company, of Birming- 
ham, make a fine display of articles of their manu- 
facture, including’ specimens of deck bolts, plate 
and ribbing bolts, deck screws and rivets, together 
with all their varieties of bolts and nuts, rivets, 
screws, &c. It may be interesting to state the fact 


that the Patent Nut and Bolt Company manufac. 
ture upwards of 4000 tons a month, and employ 
nearly 3000 hands, 

Messrs, Johnson, Gregson, and Curry, of Lime- 





house, London, exhibit models of movable berths 
for emigrant ships, which are clearly illustrated 
upon page 357. ‘These drawings represent a set 
of four berths arranged to run parallel with the 
side of the ship, and giving passage space. The ends 
of the berth are formed of bulkheads which are open 
top and bottom for air circulation. On the right- 
hand side of the plan the berths are shown ready 
for use. ‘The space between each pair of berths is 
then divided by a partition having air spaces above 
and below. On the left-hand side the appearance 
of the berths during the day is shown. In each 
compartment there is a table, which folds down at 
night, and opposite itisa locker; the space between 
the locker and the partition against which the table 
folds is large enough for a dressing-room. As will 
be seen, during the day the whole arrangement can 
be folded up so as to occupy very little space, and 
leave the greater part of the deck area for circula- 
tion. The illustration shows the way in which the 
berths were fitted up in the Earl Dalhousie, an 
Australian emigrant ship; the dimensions of the 
|sleeping compartments are 6 ft. 3in. by 3 ft. 2 in.; 
| those of the dressing-room, 3 ft. by 2ft.6in. A 
large number of these berths have been in use for 
more than seven years, and they appear to have 
fulfilled all the necessary conditions for the comfort 
and well-being of emigrants. 

Messrs. ‘Lhomas Francis and Co., of Sparkbrook, 
Birmingham, have a very representative collection 
of their miscellaneous manufactures. ‘These include 
cart screws, screw jacks, bench screws, bushes, &c. 
Of one neat device made by this firm we give an 
illustration. It is their ‘‘ handy” chain link for 
making or repairing chains ; the arrangement is quite 
clearly shown in the sketch on page 357, where it will 
be seen that the liok is made in halves and pinned 
together, so as to be easily opened and closed, the 
form of the divided portion converting it into a spring 
fastening. 

The exhibits of Felten and Guilleaume, of Mul- 
heim-on-the-Rhine, and Cologne, consist of samples 
of torpedo cables, wire ropes, ships’ rigging, patent 
galvanised steel wire hawsers, hemp ropes for all pur- 
poses, and of iron and steel wire used for the manu- 
facture of wire ropes, &c. In torpedo cables there is a 
great variation in type, according to the different pur- 
poses they are intended to suit, whether for mines, 
tloating topedoes, &c.; they are sheathed with strands 
of very fine steel wires, and can be used to drag the 
torpedo boat if required. ‘There are also samples of 
mooring ropes, used for mooring or anchoring torpe- 
does ; these are made of steel wire, and the strands 
are twisted to the right and left hand alternately ; by 
this means the formation of kinks by the action of 
the current is avoided. Messrs. Felten and Guil- 
leaume also exhibit samples of their cables with lead 
pipe casing. An interesting part of the exhibit 
is the collection of galvanised wire ropes, for use 
on ships and steamers, where iron and steel have 
now almost entirely superseded the old-fashioned 
hemp ropes and cables. The usual iron wire rig- 
ging is shown by five samples ; then there are sam- 
ples of galvanised steel hawsers, formed of six 
strands of twelve wires, with a hemp centre in 
each strand, and of galvanised steel wire ropes 
|for ships’ cables up to 7} in. circumference. These 
jcables, formed of a multitude of very fine steel 
| wires, are a novelty; they are as pliable, or even 
more so, than hemp ropes, and have a very high 
breaking strain. They have attracted much 
| notice of late, having been introduced in the impe- 
rial German Navy and are highly commended 
by Lloyd’s Committee. One type is 83 in. circum- 
ference, the strands of which are lapped with tarred 
Manilla hemp, several advantages being gained by 
this. Samples of ropes used for the railway steam 
ferries on the Rhine, and for wire tramways, are also 
exhibited. ‘The right side of Messrs. Felten and Guil- 
leaume’s stand is occupied by samples of hemp ropes 
and cables, manufactured at their Cologne works. 
Opposite this show case we notice a fine collection 
of all sorts of wires used for the sheathing of sub- 
marine telegraph cables and for manufacture of 
steel wire hawsers. Most of the wires are galvanised, 
but some samples of ungalvanised steel wire, so-called 
plough wire, are exhibited. This wire has a break- 
ing strain of 110 tons, and even up to 120 tons 
per square inch. 

We may mention that these makers are amongst 
the best known cable and rope manufacturers on 
the Continent, their business having been estab- 
lished in the last century. We learn that they are 
now producing in their two works, Carlswerk, at 














Mulheim-on-the-Rhine, and Rosenthal, at Cologne, 





30,000 tons of ropes and wire annually, employing 
2000 hands, and engines of 1400 horse power. 
The London offices of the firm are at 101, Leaden- 
hall-street, Mr. W. F. Dennis being their agent for 
Great Britain. 

Two models showing an application of double 
rudders for steering ships and checking their way, 
are exhibited by Captain T, B. Heathorn, late Royal 
Artillery ; both claim to possess the advantage of 
deflecting the columns of water thrown back by the 
propeller as a powerful auxiliary steering adjunct, 
as a method of turning a ship right round at her 
moorings, and of steering when going backwards. 

The propellers however are very different; one 
is a screw working in a case, which is supported 
by the keel of the ship, and is placed round a 
screw in an ordinary position, the forward end of 
the case is cylindrical, and the other, the stern end, 
is rectangular in section; these ends, supported 
by the keel which takes the form of a fork beneath 
the case, become practically stern-posts, to each of 
which a rudder is hung. 

The other model represents a ship propelled 
by the force of water ejected through a vertical 
rectangular opening in the stern-post itself, close 
to each side of which the rudders are  sus- 
pended. ‘These rudders not only move from side 
to side, but can be revolved. Both models repre- 
sent the power of ‘‘ checking aship’s way,” as each 
pair of rudders is capable of opening out one against 
the other, commencing at the lowest angle of resist- 
ance to the water, thus making a ‘‘ water drag” 
of themselves ; the degree of resistance they exert 
can be increased as long as a ship’s way lasts; they 
can be used to steer and check at the same time, 

The ‘ Holmes’ torpedo finder,” exhibited by the 
Holmes Marine Life Protection Association, is 
employed for the purpose of indicating the position 
of a sunken fish torpedo when it has run its course 
by throwing up upon the surface of the sea, flames 
and smoke, and thus enabling the missile to be 
readily recovered. It is illustrated on page 357. 
This instrument is attached to the nose of the 
torpedo d by an iron nozzle c, which is made to 
screw on and off, and to which the torpedo finder is 
attached by screws. The finder consists of a 
cylinder of metal B with a conical end A, and in 
which the chemical charge is placed. Two holes 
for the admission of water into the finder are pierced 
in the cone A, and hermetically sealed by the two 
metal ears aa. The cylinder B is furnished with 
two metal fins ) b, with the double object of 
insuring true running and catching the bight of the 
grappling rope for towing the torpedo after recovery, 
The interior of the finderis so arranged that when 
the water enters during the running of the torpedo 
(the ears a a being torn off previous to firing, so as 
to admit the water) the flame is suppressed until the 
torpedo is spent, when it bursts forth from the holes 
a a and burns on the surface of the sea. The flames 
last thirty minutes. These torpedo finders are non- 
explosive, and are free from danger. 

Finally we may mention the exhibits sent by the 
Admiralty, which consist of a selection of models, 
taken from the Museum of the Royal Naval 
College at Greenwich. They include models of the 
Monarch and the Devastation, on quarter-inch 
scale, and a small model of the Polyphemus, 
described in ENGINEERING, page 39, vol. xxxii. 
That of the Monarch was made in Portsmouth 
Dockyard, in 1874, and shows the methods of 
clearing for action. There is also one of the earliest 
Popoff circular ships—the Popoffka Novgorod, which 
was launched at Nicolaief in 1874, and described in 
our pages 275, vol. xxi. The vessel is 10] ft. in 
diameter, with 12ft. 6in. draught, and a displace- 
ment of 2491 tons, and carries two 26-ton 11] in. 
guns. The engines have an aggregate indicated 
power of 3000 horse power, and drive six independent 
screws; the two centre ones, however, were found 
unnecessary, and were disconnected. 

We have not by any means exhausted our review 
of the Naval and Submarine Exhibition, but pres- 
sure on our space compels us to defer until next 
week the publication of such notices as are now un- 
avoidably postponed. 








CLEANING TRAMWAY RaILs.—Several new kinds of 
brushes for cleaning the rails of tramways have been 
patented recently in France. That by Laporte is of steel 
wire, or of india-rubber ; there does not seem to be any- 
thing very novel about it, but it is so arranged that no 
matter what may be the movement of car, the dirt is 
thrown out at any angle of 45 deg., and the switches are 
passed over easily. 
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THE “ EDINBURGH” AND “COLOSSUS.” 

THE two armour-clads, Edinburgh and Colossus, 
which have now advanced sufliciently towards com- 
pletion to be launched, will, beyond question, prove 
very important additions to the British Navy. We 
recently recorded the chief dimensions of these 
vessels and some other data in our notice of the 
launch, and these we shall not repeat, but we shall 
now give a short description of their construction, 
although the Inflexible type to which they belong 
has on several occasions been described and dis- 
cussed by ourselves and others, and is probably well 
known to many of our readers. 

The centre part of each ship for 108 ft., which is 
almost exactly one-third of their length, is protected 
by walls of armour which rise from the lower deck 
to the upper deck, i.¢., from 6ft. under water to 
9 ft. Gin. above water. ‘The part thus enclosed is 
called the citadel. It is sufficiently long to protect 
the bases of the two turrets, the gear for turning 
the turrets, the loading arrangements, and the 
upper parts of the engines and boilers. ‘The armour 

















is steel-faced ; that upon the sides of the citadel is 
18in. thick in the vicinity of the water line, and 
14 in. thick along the upper strake, and that upon 
the ends of the citadel is 16 in. thick over the lower 
strake and 13 in. thick over the upper. The armour 
is carried in the usual way upon solid teak backing, 
stiffened by ribs of steel which are rivetted to the 
inner skin plating and framing. ‘The citadel and 
turrets are the only parts of the hull protected with 
wall armour; but before and abaft the citadel the 
lower deck, which has sloping sides, and whose 
middle is only 4ft. under water, is plated with 
3 in. steel armour, thus protecting the hull below. 
The ends are further protected by the main portion 
of the fuel of the vessel (which in this case will be 
blocks of patent fuel) being carried in bunkers for- 
ward and aft upon the armour decks. Patent fuel, 
and even coal, are found to possess great resisting 
power to plunging shot and shell, and considerable 
protection is obtained in these vessels by placing 
the fuel upon the armoured decks, to say nothing of 
the buoyancy thus preserved in case the ends are 
riddled, ‘The top of the citadel in each ship is also 
protected by steel deck-armour 3 in. thick, Although 
the fore and after parts are not protected by wall 
armour, they are protected by walls of solid cork 
7 ft. thick, fitted between the sides, and rigid bulk- 
heads parallel to the sides, and divided into huge 
blocks by transverse bulkheads. The cork walls 
afford protection in this way, water cannot occupy 
the spaces already occupied by the cork, no matter 
how the ends may be riddled, so that a certain 
amount of buoyancy and stability is always assured. 
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the great advantage of being able to bring the whole 
of their guns to bear on an object either right ahead 
or right astern, ‘These advantages are not secured 
in any ship in our own Navy at present afloat, but 
we understand they are to be secured in the ships of 
the British Admiral class now in course of construc- 
tion. 

The machinery of the Edinburgh is being con- 
structed by Messrs. Humphrys, Tennant, and Co., 
and that of the Colossus by Messrs. Maudslay, Sons, 
and Field, They are three-cylinder compound 
engines, the high-pressure cylinder having a diameter 
of 58in. and the two low-pressure cylinders a 
diameter of 74in., the stroke being 3 ft. 3in. The 
boilers are placed wholly on the fore side of the 
engines ; they are ten in number and are arranged 
in four separate water-tight compartments, six are 
placed fore and aft in sets of heen on each side, 
with a middle line bulkhead between them, and the 
other four are placed abaft these and across the ship in 
sets of two, which are also divided by a middle line 
bulkhead. The uptakes are brought to a common 
funnel, which passes up between the turrets. The 
two sets of engines are placed in compartments 
across the ship separated by a middle line bulkhead. 
The latter arrangement is the same as that of the 
Inflexible, but the arrangement of the boilers is 
different. In the Inflexible half the boilers are 
placed before the engines, and the other half abaft 
the engines, which is inconvenient, because the 
shafts have to pass through the after boiler room, 
and is objectionable because the two funnels have to 
pass up, one in front of the foremost turret and the 


Cofferdams are formed between the cork walls and | other abaft the aftermost turret, and therefore do 
the coal bunkers ; they consist of narrow passages | not receive as much protection as they would if they 


or spaces about 2 ft. wide between the bunker bulk- 
heads and the inner bulkheads which hold the cork 
walls, ‘These will always be accessible, so that in 
the event of damage being done in action by shot 
or shell, the nature of the damage can readily be 
ascertained and steps taken to repair it, either by 
stopping out the water by means of the cofferdam 
in wake of the damage, or by some other means as 
the case may require. 

The turrets in these vessels are placed at the ends 
of the citadel, on opposite sides of the middle line, 
so that the forward guns can fire right aft without 
striking the after turret, and the after guns can fire 
right forward without striking the forward turret. 
The armour on the fronts of the turrets is ]6in. 
thick, and on the backs 13in. thick, and the 
teak backing is 18in, thick. ‘The guns will 
be worked, the turrets turned, and the loading 
effected by hydraulic gear, which has been designed 
by Mr. Rendel. ‘These and the Conqueror are 
the first ships which will be fitted with breech- 
loaders, and the requirements of the new gun have 
necessitated many changes in the construction of 
the turrets, loading arrangements, &c, 

When both pairs of guns are firing either right 
ahead or right aft, it will be seen that there is a 
space between the lines of fire from each turret. 
These spaces are occupied by deck-houses or super- 
structures, which rise above the turrets, and whose 
tops, which are formed into hurricane decks, are 
connected by a flying bridge passing over the turrets, 
Various fittings are placed upon the superstructure 
deck, including the anchors ; the boats, also, and the 
light guns are carried upon it. Thesuperstructures 
have other uses—they convert the vessels into high- 
sided ships, and considerably increase the accom- 
modation of the officers and men, It will be seen, 
however, that the fore superstructure masks the fire 
from the foremost turret for a considerable angle, 
from the right ahead fire to probably not less that 
45 deg. off the opposite bow to the side on which 
the foremost turret is situated, while the after super- 
structure masks the fire from the after turret in the 
same manner on the opposite quarter. This is a 
very serious disadvantage, and it is questionable 
whether it does not more than outweigh the advan- 
tages derived from the superstructures. In the 
Devastation and Thunderer, the guns have an almost 
all-round fire—they have the maximum training 
possible—the only direction in which either turret 
cannot fire being the angle masked by the other 
turret ; and as both turrets are on the middle line, 
these angles include the right ahead fire from the 
after turret, and the right aft fire from the fore 
turret. By placing the turrets en échelon, botb are 
able to fire right ahead or right astern, so that but 
for the superstructures in the Edinburgh and 
Colossus the guns of these vessels would possess the 
same training of fire as the guns of the Devastation 
and Tbhunderer, and, at the same time, would possess 








passed up between the turrets. 

The estimated speed of the Edinburgh and 
Colossus is the same as that of the Inflexible, and 
their manceuvring power will be very nearly the 
same, so that they will be able to act with this 
vessel in the line of battle. There are five ships of 
this type, viz., Inflexible, Ajax, Agamemnon, and 
the Edinburgh and Colossus. Of these the Ajax 
and Agamemnon are, however, only armed with 
38-ton guns, and have a knot less speed than the 
other three ships, so that they are not capable of 
performing the same service. On the other 
hand the Edinburgh and Colossus compare favour- 
ably with the Inflexible from many points of view ; 
even in the matter of guns the new 43-ton breech- 
loading guns of these vessels are almost as good as 
the 80-ton guns of the latter ship, and their form is 
much better; they are 5 ft. longer, and draw 3 in, 
more water, but their beam is 7 ft. less, so that their 
lines are much finer and more suitable for speed. 
But in each of these ships the modes of attack and 
defence are nearly the same, and officers and men 
who will have served in any one of them will be 
thoroughly at home in a very short space of time in 
either of the others, an advantage to which naval 
authorities attach great importance. 

It will be remembered that this type of vessel 
was very severely criticised and condemned by cer- 
tain authorities before the Inflexible had advanced 
far towards completion. It was insisted that the 
citadel was not sufficiently long to provide stability 
when the unarmoured ends were considerably 
damaged or destroyed in action, which condition it 
was argued might be very speedily reached—that a 
number of well-planted shells from comparatively 
light guns could blow out large portions of the cork 
walls, scatter the coal and stores, and so wreck the 
ends that the cofferdam could not be used, and the 
ship would either be reduced to a state of helpless- 
ness, or become unstable and founder, On the 
other hand it was contended by the Admiralty 
that the citadel alone would provide some stability, 
and that in ordinary naval warfare it was far be- 
yond the range of probability that the ends could 
be very seriously damaged ; and at least that these 
ends had their fair share of protection, for in 
the citadel itself, containing the vital parts of 
the vessel, the weights available for protection 
had been wisely disposed of, and that even if 
the ends were water-logged, and the ship unable 
to move, she would still stand upright, and with 
her powerful guns could offer considerable resist- 
ance against any attack which could be brought 
to bear upon her. A committee of experts who 
reported upon the matter, adopted this latter view 
to a considerable extent; the results they arrived 
at have not however been generally received as 
satisfactory ; and although we agree that the vessels 
now launched will form valuable additions to our 
Navy, we are glad that it has been decided to build 
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no more of their type, which for heavy ships of the 
first-class has now been superseded by the Colling- 
wood type, in which the armour protection is 
increased sufficiently to keep the ship afloat and 
safe, independently of the unarmoured ends, 





THE WEATHER OF MARCH, 1882. 

Tue weather of March, 1882, has been on the 
whole fine and mild, with rapid variations in the 
moisture of the air which by day was often remark- 
ably dry, attended also with gusty winds considered 
characteristic of the month, and not omitting the 
usual equinoctial gales. The mean atmospheric 
pressure and temperature at extreme positions of 
the British Isles to which the Isle of Man is central 
were : 














iti | Mean Difference + Mean Difference 
Positions. | Pressure. from Normal. ** a from Normal. 
in. in deg. deg. 
North 29.60 below 0.24 42 above 4 
South 30.07 above 12 48 3 
West ee 29.83 below .06 46 4 
East 29.89 9 02 43 2 
Central 29.85 04 45 2 





Pressure was a little in excess of the normal value 
in the south ; in all other districts it was in defect, 
the most soin the north. It vari:d from 28.8 on 
the lst to 30.6 on the 16th. The temperature was 
above the normal values from 4 deg. in the north- 
west to 2 deg. in the south-east. The highest 
temperature was 65 deg. on the 17th at London, 
the lowest 27 deg. on the 23rd at Nottingham. As 
the isotherms of March run E, and W., it is not 
usual to find northern stations with temperature 
higher than southern ones, This, however, occurred 
on the 12th, at § a.M., when Stornoway had 48 deg. 
and Nottingham only 32deg.; 13th, Wick 52 deg., 
Oxford 36 deg.; 16th, Aberdeen 53deg., Oxford 
39 deg. A few contrasts of temperature worth notice 
were, on 4th, Scilly 47 deg., London 30 deg.; 
14th, Valencia 51 deg., Oxford 31 deg.; 18th, 
Scilly 51 deg., Oxford 33 deg.; 23rd, Valencia 
5ldeg., Oxford 33 deg. 

Excepting lst to 3rd, when easterly winds par- 
tially blew, the winds were almost entirely from 
the westward giving a W.S.W. resultant, the normal 
resultant being W.N.W. ‘The distribution of rain 














may be roughly inferred from the following 
statement : 

Hace : . r Difference 

Places. Rainy Days. Amount, free Mormel. 

in. in. 

Sumburgh 29 4.43 above 2,91 
Scilly 23 1.68 below 0.50 
Valencia 25 3.41 0.74 
Yarmouth 9 1.67 0.24 


From this it appears that rain fell very frequently 
in all but the east district; but the amount was 
below the average except in the north, where it was 
about double. Overcast weather was most fre- 
quent in the west and north, least in the east, as 
23 to 7; conversely clear weather was least frequent 
in the west and north, most in the east and south, 
as 3 to 12. ‘Thus while in the north defect of 
pressure, excess of temperature, large and frequent 
rains, and overcast weather were experienced, in 
the south, where pressure was high, a moderate 
rainfall, mild air, and clearer weather prevailed. 
The east district, being well to leeward of the pre- 
valent winds, had the least rainy and the most clear 
weather. The fall of rain at Yarmouth was, indeed, 
only great onthe 26th, when 0.7 in. was measured, 
which fell during a severe gale in the North Sea. 
The greatest fall of rain in twenty-four hours was 
1.73 in. at Mullaghmore on Ist, due to the gale on 
that day. Where the atmosphere was clear the days 
were warm and the nights cold. 

The general average of bright sunshine, for the 
whole islands, was about a third of its possible 
duration. Referred to districts, the duration of 
bright sunshine was 41 per cent, of its possible 
amount in east Scotland and in south England, 
38 in east and south-west England, 34 in north-east 
England, 33 in central England and in south Ire- 
land, 31 in north Ireland, 26 in west Scotland, and 
24 in north-west England. 

The mean temperatures of the air at Greenwich 
for March, in relation to wind and weather, as 
deduced from thermograms taken at the Royal 

















Observatory during the years 1849-68, are as 
follows : 
| Mean Mean Mean . 
Conditions. | of | Warmest | Coldest | lean 
| Day. Hour, Hour. a 
deg. deg. 
All weathers 41.5 47.1 9.7 
Wind N. 38.3 43.1 7.9 
- ee oh 41.8 } 8 
E. aes eee 37.1 43.5 | 10.6 
S.E. . | Ge 492 } 135 
s 43.8 50.3 11.6 
S.W. — 7” 46.0 51.6 | 9.6 
Ww. eee il 45.1 507 9.3 
. NW. wel 42.0 17.3 94 
Overcast sky ... 41.0 43.9 5.0 
Cloudless sky... 41.9 05,8 21.2 





The mean temperature of the day is not much 
different in March whether the sky be clear or 
obscured; but the direction of the wind has a 
marked influence upon it. ‘The coldest wind is the 
N.E., the warmest the S.W., and on the average they 
differ as much as 9 deg. ‘The S.E. wind gives the 
greatest daily range of temperature. The mean 
temperature of the warmest hour is 44 deg., and it 
rises to 54 deg. with a cloudless sky, a rise of 
10 deg. due to solar radiation. ‘The mean tempera- 
ture of the coldest hour is 39 deg. with an overcast 
sky, and it falls to 33 deg. under a clear sky, a 
difference of 6 deg. due to terrestrial radiation. Thus 
owing to the greater eflicacy of radiation, the mean 
daily range of temperature in the shade is four times 
greater in clear than it is in cloudy weather. 





THE INSTITUTION OF 
ARCHITECTS. 
Last week we noticed the first day’s meeting of 
the Institution of Naval Architects, and described 
more particularly the two naval papers by Mr. 
Samuda and Mr. Dunn, The other papers anc 
subjects treated of are numerous, and in this notice 
we can only briefly allude to them. 
There were four marine engineering papers. 
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Two 


related to the engines of ships and two to 
boilers, The two former were practically on the 


same subject, viz., the engines of the new Australian 
steamship, Aberdeen, and the economical advan- 
tages of further compounding compound engines, 
as has been done in this ship. ‘The first was by 
Mr. A. C, Kirk, “ On the Triple Expansive Engines 
of the s.s, Aberdeen,” and the second by Mr. W. 
Parker, ‘* On the Economy of Compound Engines.”’ 
Mr. Kirk described the engines of the Aberdeen, a 
vessel 350 ft. x 44 ft. x 33 ft., which consists of 
three cylinders of 30 in., 45in., and 70 in. diameter 
respectively, and have a stroke of 4ft. Gin. The 
cylinders are placed side by side, and each acts upon 
a separate crank. The boilers are of the ordinary 
double-ended type and are twoin number. They 
are made of steel, with corrugated furnaces, and 
have 7128 square feet of heating surface. The steam 
pressure in the boilers is 125 lb. to the square inch. 
The consumption was tested on a four hours’ run 
at 1800 horse power, and with 2000 tons of dead 
weight on board. The result was a consumption at 
the rate of 1.281b. per indicated horse power per 
hour. The steam is admitted first at high pressure 
into the smallest cylinder. After being expanded in 
this cylinder it passes into the intermediate one, and 
from thence into the largest. The high-pressure 
cylinder is not jacketted, but the intermediate and 
low-pressure ones are. These engines possess no 
specialities of construction or design except that the 
steam is successively expanded in three cylinders 
instead of in two as in the ordinary marine engine. 
Mr. Kirk and Mr. Parker both took similar views 
of the economical advantages to be gained by this 
type of engine, and by extending the principle to 
the addition of a fourth cylinder should higher 
pressures be used. There are several points in 
favour of the arrangement, but the principal one 


advocated was the limitation of the range of 
expansion and temperature in each cylinder. 


Mr. Longridge, in the course of the discussion, 
disagreed with the authors of the papers, and 
considered that so long as the steam is worked 
expansively it may as well be expanded in one 
eylinder as in two or more. He _ considered 
that the economy of the marine engine was due not 
to the fact that it was compound, but that it worked 
expansively. Mr. W. Denny, Mr. Scott, Mr. E. A. 
Cowper, who explained the action of his “* hot pot,” 
and Mr. Macfarlane Gray joined in the discussion, 
Mr. Kirk in replying said, with reference to Mr. 
Longridge’s opinion that expansion is expansion, no 


matter how got, that this is no doubt theoretically 
true, but in mercantile steamers it has been con- 
clusively proved that compounding is greatly 
conducive toeconomy. Outside the reasons which 
can be brought against Mr. Longridge’s opinion as 
applied to the ordinary marine engine, it is an 
established fact that expansion in two cylinders 
instead of one constitutes a great gain in consump- 
tion at 60 1b. pressure and over, and Mr. Kirk and 
Mr. Parker expect a further gain by the addition of 
athird cylinder at such a further pressure as is 
being worked at in the s.s, Aberdeen. 

The two papers on boilers were by Mr, J. T. 
Milton and Mr. W. J. Norris. The first was on 
‘* Lloyd's Rules as affecting Marine Boiler Construc- 
tion,” and the second on “Corrosion in Steam 
Boilers.” Mr. Milton’s paper had reference to one 
read by Mr. F. C. Marshall, at the recent meeting of 
the Institution of Mechanical Engineers at Newcastle, 
on ‘The Progress of Marine Engineering,” in 
which it was stated that the “ ordinary marine boiler, 
encumbered as it is by the regulations of the Board 
of Trade and of Lloyd’s Committee, does not admit 
of much reduction in the weight of material or of 
water carried when working.” In the discussion on 
Mr. Marshall’s paper suggestions were made as to 
the use of the locomotive boiler on shipboard. 

Mr, Milton’s paper was read for the purpose of 
correcting the impression, if such exists, that Lloyd's 
Register is an obstructive institution which prevents 
shipowners from obtaining all the advantages of 
high steam pressure. He said he should “ endea- 
vour to prove that this is not the case, by showing 
that the only restrictions imposed by Lloyd’s Re- 
gister are such as are actually demanded by con- 
siderations of safety.” Mr. Milton has made an able 
defence of the action of Lloyd’s Register, and one 
which quite answers the objections that have been 
made. He shows that there are no restrictions 
regarding forms or types of boilers, and that any 
novelty in type is treated on its merits and simply 
with regard to strength and safety. Any novelty 
in construction has to be specially submitted to 
Lloyd's Register; and out of the cases so sub- 
mitted there are very few in which the Com- 
mittee has refused entirely to sanction the arrange- 
ment proposed. Nine types of novel boilers have 
been passed unconditionally by Lloyd's Register. 
Six of them have been approved of subject to 
frequent resurvey ; while the Perkins and Howard 
boilers are the only types which have been strongly 
objected to and disallowed. Of these novel boilers, 
the two last mentioned have been taken out of the 
s.s. Wanderer and Howard, respectively, by their 
owners, and others have been found unsatisfactory 
after a few months’ trial, and inferior to the ordinary 
boiler for continued working at sea. 

Mr. Milton next deals fully with the restrictions 
imposed by Lloyd’s Register with regard to strength, 
and shows that they are only what are required for 
safety in view of the various contingencies to which 
they are subject, and particularly of the weakening 
effects of corrosion, or wear and tear. He states 
that as a matter of fact Lloyd's Rules do not provide 
for so much strength as many makers were giving, 
before they were framed, to boilers not being built 
under Board of Trade supervision, and when, con- 
sequently, they were free to carry out their own ideas 
on the subject of strength. Mr. Milton does not think, 
however, that any further reduction of scantling 
would be prudent, in view of the deterioration to 
which all parts of boilers are liable. He explained fully 
the tests and investigations which have been made by 
Lloyd’s, and on which their rules are based; and he 
has proved that Lloyd's are not erring so much on 
the side of strength as to be preventing safe reduc- 
tions in weight, and the consequent improved 
efficiency of the marine boiler. A long discussion 
followed, in which the author’s statements were not 
in any way shaken. 

The paper on ‘‘Corrosion in Steam Boilers,” by 
Mr. W. J. Norris, disputed the idea that corrosion 
was due to galvanic action, or to acids formed by 
decomposition of the water, or of the lubricants 
that find their way into it. He attributes the primary 
cause of corrosion to the presence of free oxygen in 
the water derived from the atmosphere. The author 
explains his views at some length, and his objection 
to the popular theories on the subject. 

Three papers were read on subjects of great 
importance to mercantile shipping. One was by 
Mr. W. W. Rundell, “On Tonnage Measurement, 
Moulded Depth, and the Official Register in Rela- 
tion to the Freeboard of Iron Vessels ;”” one by Mr. 





B. Martell, ‘‘ On the Basis for Fixing suitable Load 
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Lines for Mercantile Steamers and Sailing Vessels i 
and one by Mr. W. H. White, “ On the Tonnage 
Law.” We can only refer our readers at present to 
these papers, which we print elsewhere ; and asit is 
impossible to deal with them by a mere passing 
reference, we must postpone our remarks till another 
occasion, We have formerly discussed these sub 
jects at great length in our columns, and although so 
much time has elapsed since then that they now come 
up apparently fresh, we shall really be returning to 
an old and well-worn subject, It is necessary, 
however, to do this judging from the vigour and 
warmth of the discusssion upon these papers. 

‘The most important scientific papers read at these 
meetings were “On the Transverse Strains of Iron 
Merchant Vessels,” by Messrs. 'T. C, Read and P, 
Jenkins, of Lloyd’s Register ; and ‘‘ On Progressive 
Trials” and ‘Curves of Stability of some Mail 
Steamers,” by Mr. J. Harvard Biles. The subject of 
the first paper is one which has not received the 
attention that has been given to the consideration 
of the longitudinal straining of vessels; and the 
authors say that “prior to August, 1877, when 
Mr. John read his able paper before this Institution 
at the Glasgow meeting, no attempt, we believe, had 
been made to investigate the subject.” These 
gentlemen have had recently to make some official 
investigations at Lloyd’s Register connected with 
the transverse strength of iron vessels, and their paper 
coutains a statement of results, and a description of 
the methods employed in obtaining them. 

‘The authors say that ‘these results demonstrate 
in an unmistakable manner how necessary it is to 
provide additional transverse strengthening in the 
engine and boiler space in steam vessels where the 
localised weights of the engines and boilers, and 
the want of support from the deck above, due to 
the small number of beams, increase the strain at the 
middle line and at the bilge.” Such investigations 
as these have great practical value, as has been 
shown by the light that previous ones of similar 
character have thrown upon the longitudinal 
strength of ships; and scientific men of the ability of 
Messrs. Read and Jenkins are doing good work for 
the profession in thus putting a practical object be- 
fore them, and making their theoretical investiga- 
tions serve asa means for the further improvement 
of mercantile steamers, 

The latter remarks are applicable to Mr. Biles’ 
papers, both of which are most valuable, and to 
which we will refer at greater length on a future 
occasion. 

Mr. W. Denny read a useful and instructive paper 
“On the Reduction of Transverse and Longitudinal 
Metacentric Curves to Ratio Curves,” and also one 
on * Launching Velocities.” The latter elicited some 
discussion, and showed that Mr. Biles had been 
making similar observations for Messrs, J. and G. 
‘Thomson, and Mr. P. Watts for the Admiralty. 

Several other papers were read, which will be 
found fully reported in our columns. When so 
many important subjects are treated in three days, 
it is impossible to do more than draw attention to 
them at the time. We shall take opportunities, as 
they offer, of discussing some of the more important 
papers, and treating them with more like the con- 
sideration they deserve. 


NOTES. 
Mr. WILLIAM MENELAUS. 
Ir is with great regret we record the death on 
the 30th ult. of Mr. William Menelaus, of 


Dowlais. Mr. Menelaus was in the sixty-fourth 
year of his age, and he had ‘been in failing health 
for some time past, his decease taking place at 
Tenby, where he had taken up his residence in the 
hope of recovery. Mr. Menelaus’ long connexion 
with the Dowlais Works is well known, as is also 
his association with the development of the Iron 
and Steel Institute, of which he was a past-presi- 
dent. He was also the founder of the South Wales 
Institute of Engineers. Few men—if any—con- 
nected with our iron industries had a wider circle 
of friends than Mr. Menelaus, and his loss will be 
most sincerely regretted. The exceptional demands 
upon our space this week compel us to defer our 
account of Mr. Menelaus’ active and honourable 
career, 7 
GEISSLER’S TUBES. 

A novelty in the use of Geissler’s tubes, which, 
in some respect, may be considered as a simplifica- 
tion, as the same tube may be used for experiments 
with varying degrees of rarefaction, has been devised 
by Mr. K. D. Krajevic, a Russian chemist. In 





tubes containing gases in a rarefied state—Geisslers’ 
tubes—the electric current, it is well known, pro- 
duces the most beautiful optical phenomena. If 
we force the current through a tube with aqueous 
vapours, under common circumstances a_ bright 
line only, extending from electrode to electrode, 
will be seen. By putting the one end of sucha 
tube in a freezing mixture, Mr. Krajevic con- 
densed part of the vapours inside and consequently 
effected rarefaction of the remaining vapours, 
without having to recur to an air pump. The 
luminous line then became wider and brighter; 
stratification appeared, when the temperature of 
the freezing mixture was below freezing-point 


and the whole tube was shining with light. 
During his researches Mr. Krajevic experi- 


mented also with barometer-like apparatus, tubes 
free of air partly filled with mercury. To 
his surprise the vapours of mercury supposed in 
the upper part of the tube, could not be made 
visible even with strong currents, though the 
distance between the electrodes amounted to about 
2 in. only, as long as the tube was kept at ordinary 
temperature. <A slight warming, however, gave 
rise to the phenomenon of stratification. In 
explanation of this fact Mr. M. N. Teploff remarks 
that the Torricelli’s vacuum in question must have 
been a real one, that is, did not contain any vapours 
of mercury before the warming of the tube. 


ELectTrIC STORAGE BATTERIEs. 

One of the most interesting and novel exhibits at 
the Crystal Palace is the storage battery of Messrs. 
Sellon and Voleckmar, by which the Alhambracourts 
are so beautifully lighted, through the medium of 
the Lane Fox lamps. We cannot fully describe 
these batteries because the nature of the active 
material used in combination with the lead plates 
is at present kept secret ; they consist of a 
series of lead plates perforated with } in. holes set 
very close together ; within these holes is closely 
packed the material instead of being spread over 
the surface of the plates; by this means the necessity 
for protecting coverings of felt, asbestos, &c., is 
avoided, as there appears to be no tendency for the 
material to fall out of the holes; on the contrary, 
it swells under the action of the current, and 
tends to tighten. Each cell consists of a number 
of such plates immersed in acidulated water. 
About sixty hours are required to “form” these 
batteries, and a low tension machine is not 
necessary for the purpose, nor for subsequent 
charging, as those at the Palace are stored by 


the Brush or Schuckert generators. We are 
informed that these batteries are the outcome 
of combined patents of Messrs. Swan, Sellon, 


and Volckmar, some of which are not yet published. 
According to the inventors, one of these cells having 
a capacity of .43 cubic feet and containing 62 1b. of 
“metallic composition,” will yield when properly 
charged an aggregate current equivalent to one 
horse power of electrical energy per hour, giving 
off from 350 to 400 ampéres at any required rate 
up to 40 amperes per hour. In another size 300 1b. 
of composition are used ; this battery will deliver 
5 horse power of energy for an hour, working up 
from 200 to 250 ampéres per hour. Forty of these 
cells are employed to feed the 200 Lane Fox lights 
in the Alhambra Court. Of this installation we 
shall have much to say on a future occasion, 
for the present we confine ourselves to remarking 
that it has been admirably carried out by the 
Electric Storage Company, that the intensity of the 
light can be perfectly graduated by cutting out one 
or more of the cells from the circuit, and that with 
regard to these cells, experiment has shown their 
durability to be at least six months—experience 
with them does not extend to an earlier date. 
Tests or Swan’s INCANDESCENT Lamp. 

At the ninth ordinary meeting of the Royal 
Society of Edinburgh, held on Monday night, 
Professor Chrystal read a very interesting paper by 
Mr. A. Jamieson, C.E., of the College of Science 
and Arts, Glasgow, “On Recent Tests of Swan’s 
Lamp for Fall of Resistance, with Increase of 
Electromotive Force, and Ratio of Candle Power 
to Work expended.” In it the author detailed the 
results of a series of tests which he had made in 
Sir William Thomson's laboratory with Swan's 
incandescent lamps, as also the results of some 
further experiments made on the same lamps in his 
own laboratory with the assistance of Dr. William 
Wallace, gas examiner for the city of Glasgow. 
The experiments showed a continuous fall in the 





resistance of the carbon filament from a maxi- 





mum of 73 ohms, with .4 of a volt of electro- 
motive force, to a minimum of 33.3 ohms with 
63.3 volts of electromotive force, giving at the 
latter over 50 candles, or more than 300-candle 
power, per horse power of energy expended. Gene- 
rally speaking the lamps were found to fall 50 per 
cent. in their resistance when giving out 8-candle 
power. Both Rumford’s and Bunsen’s photo- 
meters were employed, with the utmost care, in 
taking the candle power ; and the readings of the 
two photometers between 5 and 25 candles showed 
a very close agreement. Mr. Jamieson also instanced 
a comparison between the relative efficiency of 
Swan’s Jamps and the mean of a number of are 
lights, from which he had satisfied himself that 
the Swan lamp when giving out about 20 candles 
absorbed about 5} times that of the are lights for 
the same power expended—or light for light the 
former was 5} times more costly than the latter. 
In connexion with his experiments Mr. Jamieson 
has been assisted by Mr. Robert Mansel, ship- 
builder, Glasgow, in working out the subject 
mathematically. That gentleman has been enabled 
to deduce a mathematical formula as a means of 
expressing the relation that subsists between the 
candle-power and the work done in the circuit with 
varying electromotive force and resistance. In the 
course of the discussion which followed the reading 
of the paper, Sir William Thomson, alluding to 
the importance of ascertaining how long a lamp 
would last at a certain power, pointed out that 
slight inequalities in the carbon filaments used in 
the incandescent lamps constituted the evil which 
caused one lamp to break down at one point and 
another at a different point. 

AMERICAN OPINION ON THE PANAMA CANAL. 

The connexion of the commerce of Europe with 
that of Asia and Oceania by means of a ship canal 
through the Isthmus of Panama does not seem to 
find much support in the United States, if the 
utterances of one of its great and characteristic 
organs is to be regarded as the expression of its 
views. The New York Herald devotes several 
columns of its space to a “summary of the mis- 
takes of M. de Lesseps,” and in the article there is 
some information as to the work, which is of 
interest, regard being paid to the fact that preju- 
dice seems to be at the root of the long report. 
One of the chief of the “mistakes” is that M. de 
Lesseps has “ignored the United States”—that at 
the Paris Congress of three years ago “ France ran 
the whole congress!” A second is that he did not 
“crowd menand materials on the isthmus” so far 
back as 1880; and a third that he did not adequately 
supply efficient labour. Looking beyond these 
expressions of opinion the facts that are presented 
are that a contract has been entered into by the 
promoters of the canal with an American firm to 
excavate 6,000,000 cubic metres at a very low price. 
The Canal Company has also received a fine tug- 
boat, the Game Cock, with three other steam tugs 
and twenty launches; the Grand Hotel in Panama 
has been bought, it is stated, for 41,200/. for offices 
for the company: and though “little actual work 
in the way of canal cutting” has been yet done, 
yet every steamer from St. Nazaire adds to the 
number of the workers, It is evident, then, despite 
the doleful tone of the great organ of New York, 
that there is preparation for the great work of the 
French engineer, and that this summer will see 
something done in the cutting of the interoceanic 
waterway. How far thatdoleful tone may be due 
to the fact that for generations Frenchmen and 
Americans have been rivals in canal schemes need 
not be speculated upon; nor is it desirable to 
speculate as to the fate of the attempt to penetrate 
the Isthmus. It is certain that that attempt is now 
beginning in earnest; that the number of the 
workmen is being increased; that the “ labour- 
saving machines” are accumulating near Panama; 
and that all theappliances fora vigorous prosecution 
of the work are now being gathered at the Isthmus. 
The result of the attempt may or may not be 
doubtful, but its prosecution will be watched with 
interest not only in the United States, but in the 
old world as well. 








NEWFOUNDLAND Rattway —A New York syndicate 
which has in band the construction of this line has laid out 
and graded about 100 miles. They have completed 15 miles 
to the settlement of Killigrews, and the first locomotive 
for the line has arrived, and will soon be running. Over the 
400 miles of country proposed to be traversed by the new 
line there is abundance of the finest and soundest timber 
for construction purposes. 
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SMITH AND PICKNEY’S PENDULUM MARINE GOVERNOR. (See page 326.) 


THE CUNARD LINER “SERVIA.” 

Ix to-day’s issue we bring to a close a very complete 
series of illustrations of the steel-built screw steamer 
Servia, the noble ship which was added to the famous 
fleet of the Cunard Company towards the end of last 
year. On account of the many novel circumstances con- 
nected with her inception, design, construction, &c., this 
vessel has been frequently mentioned in our columns, 
and more especially in our issue of November 18, 1881, 
on which occasion we indicated our intention to place a 
very full illustrated description of the Servia and her 
engines before our readers. Owned by the Cunard 
Steamship Company (Limited), and employed in the 
North Atlantic mail and passenger service between 
Liverpool and New York, the vessel under notice 
was commenced on the 20th of January 1880, and 
was launched on the lst of March, 1881, With 
the exception of the Great Eastern, she is the largest 
ship afloat. If measured by her capacity for cargo, she 
is undoubtedly the greatest carrier in the mercantile 


marine ; for although the Great Eastern is in a very | ‘ pecs 
| of anything that had been built or was then building, 


considerable degree the larger ship of the two, yet she 


has done so little regular mercantile work that she can 
scarcely be looked upon as fulfilling the purposes that | 


are discharged by ships like the Servia, and in conse- 
quence she can hardly be taken into consideration when 
a comparison is being made between her and other 
vessels. When she was built she was more than double 
the sizeof any ship then existing, and therefore she 
partook far more of the nature of an experiment than the 
Servia. But though the vessel which is the subject of the 
presentarticle has been arrived at by a succession of suc- 


| partners eventually and 





cessful experiments in increase of size, yet the last increase 
by which she was produced was by far the greatest. 
The last addition made to the Cunard fleet previous to 
the Servia was the steamship Gallia, which was built on 
the Clyde by Messrs. James and George Thomson in the 
year 1879, and subsequently illustrated and described 
with much fulness in our pages.* She is a vessel measur- 
ing 430 ft. in length, by 44 ft. in breadth, and 36 ft. in 
depth, and she soon proved herself in actual service at 
sea to be a very great success. In his capacity of 
managing partner and most influential member of the 
Cunard Company, Mr. John Burns had long seen that 
it was absolutely necessary, in order to solve the question 
of an improved passenger steamship service between the 
old world and the new, that vessels of much larger 
dimensions, and even greater steaming power, should be 
built. After much anxious study of the question in 
every possible phase, and much consultation with 
highly qualified professional experts, he and his co- 
wisely determined that the 
next Cunard liner should be a distinct step in advance 


alike as to speed, comfort, and safety ; that she should be 
the largest mercantile steamer ever yet built; and that, 


if possible, she should be the fastest ocean steamer afloat. | 


Now, as the Gallia had proved herself to be one of the 
fastest ships, as well as one of the most commodious, in 
the North Atlantic trade, the company saw that they 
were about to engage in what was anything but a small 
undertaking. 





Messrs. Thomson, who had built the Gallia, as also | 


* See ENGINEERING, Vol. xxviii., page 219. 
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many other first-class steamers in the Cunard fleet, pro- 
posed that the new vessel should have a speed of not 
less than 17} knots per hour, or nearly two knots in 
excess of that of the Gallia ; that the dimensions should 
be 530 ft. in length by 52 ft. in breadth of beam, and 
40 ft. 9in. in moulded depth; and that she should be 
capable of carrying 5000 tons dead weight at a load 
draught of 26ft. These dimensions were resolved upon 
after very great consideration on the part of the owners 
and builders. In the course of their anxious deliberations 
there arose the question as to the enormous strains to 
which such a long ship would be subject in actual 
service, a question which has been investigated by many 
eminent men, and more especially by the late Mr. 
Froude. In one of his many important scientific de- 
liverances that gentleman said that “alike whether we 
enlarge a ship by increasing her three dimensions 
throughout in the same ratio, so as to enlarge her total dis- 
piacement in the cube of that ratio, or whether we enlarge 
her by increasing her length alone, the ratio in which 
the structural weight should be increased is the fourth 
power of the ratio in which the dimension is enlarged. 
Hence an increase in the length should be followed by a 
proportionate increase in all the dimensions, or a much 
greater structural weight will be necessary to give sufli- 
cient strength.” 

This consideration determined the depth of the Servia, 
which is very much greater than that of any ship afloat 
except the Great Eastern ; and the breadth and length 
were fixed by the requirements of the speed and weight 
carrying capacity of the vessel. Before the principal 
scantlings of the ship were fixed, the amount of strain 
which would be brought upon her if she were supported 
instantaneously by a wave of her own length was calcu- 
lated and found to be that produced by a bending 
moment of 230,000 foot-tons. In the knowledge of that 
important fact it was decided that if the ship were built 
of iron the maximum stress on the material should not 


| exceed 5$ tons per square inch of section, and if of steel 





| Siemens process, 


6} tons per square inch—the question of iron or steel 
as the material of construction being then unsettled. 
Mr. John, in a paper read before the Institution of 
Naval Architects in the year 1874, showed that 
in ordinary merchant ships the general maximum strain 
ranged from 1.7 tons per inch in vessels of 100 tons, to 
8.1 tons per inch in vessels of 3000 tons; and that in 
longer vessels it was still higher. Hence, in fixing the 
amount of strain as low as 54 and 6$ tons in the re- 
spective materials, the owners intended rather to err on 
the safe side in respect of the strength of their new 
vessel. In deciding between iron and steel the owners, 
acting on the advice of the builders, who had already 
completed the first steamer built of ‘‘ mild” steel on 
the Clyde, and being guided by the results of a series of 
carefully made experiments, decided to go in boldly 
for the new material of construction, as made by the 
Since such a bold step was taken in 
regard to the Servia, which was then only in embryo, 


| this material has passed from the doubtful and experi- 


mental to the practical and successful stage; but all 
credit is due to Mr. John Burns, the Chairman of the 
Cunari Company, for his foresight in seeing that it was 




































































































35° 








the proper material for the construction of such a 
igantic ship. 

Many of the constructional details of the Servia may 
be seen in the several figures given in the double-page 
engravings in our issues for the 10th and 17th March, 
and in Fig. 9, p. 245. Lloyd’s Rules for scantlings are 
not framed so as to include such a large ship as the 
Servia, and, therefore, the builders had no help from 
them; but as the Cunard ships are not classed in any 
registry Messrs. Thomson had free scope to use their 
own judgment. As the ship has already crossed the 
Atlantic in the severest weather that has been experienced 
for some years back, without showing the slightest sign 
f weakness, it may fairly be concluded that she isa 
trong ship in every sense of the term. On that point 
1ave the very best authority for saying that her « 
dition was most critically investigated by a distinguished 
professional gentleman on arecent run, when she was driv- 
ing through a storm at a great speed, and that only when 
he came over the engine space could he perceive as much 
vibration as would justify him in concluding that there 
were engines in her for her propulsion. No doubt the 
cellular construction of the double bottom, which i 
be seen she is possessed of, has contributed it 
towards this result; but at the same time it may j 
be concluded that the main element of strength lies in 
the great depth of the ship. The last-mentioned 
feature in the construction of the Servia also confers 
other incidental advantages uponher. The first of these 
is that it allows of two complete and well-ventilated 
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decks being carried, each 8 ft. 6 in. in height, for passenger |} 
accommodation. Another is the great increase that it | 
gives to the range of stability, at the same time that it | 
diminishes the initial stability—thus making her both 


When fully laden, her metacentric 
Her maximum righting moment is 


safe and steady. 
height is 3ft. Gin. 





59,000 foot-tons; when the deck edge begins to be 
immersed it is 32,050 foot-tons; and at 90 deg. it is 
42,700 foot-tons; so that she has 30 per cent. more 


when her deck 
it 
Still another 


stability when on her beam ends than 
begins to be immersed ; and it will thus be seeu that 
is practically impossible to capsize her. 
benefit resulting from her great depth—but which, on |} 
account of the limit to the draught of water on the bar | 
at New York, cannot be completely taken advantage of 
—is that the ship could load much deeper in the water, 
and could, therefore, carry more weight than if she were | 
of ordinary depth. In fact, if she were to load down so 
that she had a freeboard of 2}in. per foot of depth of 
hold, she would carry 10,000 tons of dead weight cargo, 
In the two-page illustrations in our issue of the 10th of 
March, Fig. 1 shows a longitudinal section of the shi 
She is divided transversely by twelve water-tight bulk- 
heads, eight of which extend to the main d& 
render her very safe from the eff f 
inasmuch as she could still float with 
damaged. On this account she is 
Admiralty list for cruisers. But 
which will rénder her even more valuable as an auxiliary 
in time of war with any other maritime nation is the 
fact that she can carry such an enormous coal su; 
If her holds be filled with coal and the st 
for a warship, she would be able to steam 16,400 knots 
at full speed, 27,300 knots at 14 knots per hour, 35,700 
knots at 12 knots per hour; or she could safely carry 
coals to go *“‘ round the globe in eighty days.” 
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The structural arrangements of Se include 
four distinct decks—the orlop or cargo deck, and the 


lower, main, and upper decks, the latter being shown in 
Figs. 2, 3, and 4, respectively ; and besides these there 
are built on the upper deck a number of deck-houses, 
which are more or less continuous with each other, and 
which collectively form a fifth deck, called the promenade 
deck, which is for the exclusive of the first-class 
passengers. In lieu of having a turtle-back forward, 
the Servia has a top-gallant forecastle 100 ft. in length. 
This forms a very extensive deck-house, which termi- 


use 





nates forward in the straight stem of the ship. The 
mode in which it is divided may be seen by reference to 
Fig. 2. There are included in this dé house the 





lavatories and cabin accommodation for the boatswains 
and quarter-masters, the washing and other houses for 


the accommodation of the emigrants, the entrances to the 
lighthouse towers (for the port and starboard lights), 


the ice-house, the dry-air refrigerating chamber for 
preserving fresh meat on the voyage for the passengers, 
and close by it a room for the Bell-Coleman refrigerating 
machine (a very neat and compact piece of mechanism 
made by Messrs. R. Laidlaw and Son, Glasgow). As 
may be observed, there is placed within this deck-house 
a powerful steam windlass (made by Messrs. Muir and 
Caldwell, Glasgow), and there is a stairway which leads 
down to the forward part of the emigrants’ quarters. 
Abaft of the forecastle there is a companion-house which 
contains a stairway leading down to the forward part of 
the first-class passengers’ accommodation on the main 
deck, as also two hospitals for the male and female 
emigrants. 


Passing aft, the, next thing which excites atten- 
tion is the main hatch, 16 ft. long and 10 ft. wide, 


which is provided with two steam winches on the fore and 
after sides respectively. This hatch is trunked through 
the main deck to the lower deck, and is covered by a 





‘euisine work 


}and arrangements of w 


| colour, and the room has many handsome fittings and 


| ° e . 
| the accommodation of the emigrants on the lower deck. 


Amidships, and immediately abaft of the main hatch just 
| spokenof, there isa deck-house 190 ft. long by 21 ft. wide, 
at the forward end of which there are on the starboard 
side the chart-room and cabin for the captain, and on the 
port side abin each for the chief offi ser and the second 
officer. These rooms may be entered either directly from 
the upper deck, or, at their after ends, by doors leading 
off the head of the stairway which here communicates 
with the main deck. This is a most important arrange- 
ment o 
The stair 
and officers’ quarters is specially planned, however, for 














the accommodation of those passengers who are quartered 
in the fore end of the block of state-rooms situated 
abr of the machinery casings, as shown in Fig. 3. 
Each funnel, with its air hatches, occupies 33 ft. in the 
length of the midship deck-house, and the space between 
the funnels is occupied by two galleys and a large 


donkey boiler, the latter of which is shown in Fig. 5. 
[he main or saloon galley, which measures 21 ft. in 
length by 15 ft. in width, is provided with a cooking 
range 4 ft. broad and running the whole length of the 
galley. This galley containsa great assortment of cook- 
ing appliances, all supplied and fitted, together with the 
oven and hot-plate appliances on the main deck, by Mr. 
Robert M‘Vinnie, Glasgow. The forward galley, which 
is for the of the emigrants and crew, also 
measures 21 ft. in length and is 10 ft. broad. In it there 
are the appliances for producing marine-aérated fresh 
water (one of them being a large “ Normandy” still), 
wy steaming potatoes, and for overtaking the other 
connected with the physical wants of a 
great floating population amounting to some 1200 or 1500 
individuals. From both galleys there are hoists to work 
to and from the receiving rooms on the main and lower 


service 








decks, to the former of which there are convenient stair- 
ways 
Abaft of the after funnel there is a spacious stair- 


way which leads down to the main and lower decks. 
From the top of this stairway access is likewise gained 
to the smoking-room, so that passengers are enabled 


to reach it from below without having to go out of shelter. 
The smoking-room is a very large apartment, the position 
ich are very well shown in Fig. 2. 
in linoleum-muralis a 








Its walls are decorated of cream 


‘onveniences, including tables finished with 
polished and richly-grained Mexican onyx, mor 


tops of 


‘co sofas, 


&e. At the bottom of the stairway just referred to there 
is the bath-room and lavatory accommodation. Immedi- 
ately abaft of the smoking-room we find the casing round 
the engine hate ich is 36 ft. long by 21 ft. wide. 





All the casings on the upper deck have 12-in. side lights 
in them spaced 2 ft. apart. Still proceeding aft we next 


come to the main hatch leading to the forward compart- 
ment of the after hold. As is shown in Fig. 2, this 
hatch is worked by only one steam winch. Still proceed- 
ing aft we next come to ‘ladies’ ir and the music 
roo! The former is an exceedingly handsome and com- 
f apartment. Measuring 21 ft. in length by 14 ft. 
in breadth, it is luxuriously fitted up with lamps and 
settees upholstered velvet, while the leading 
feature in the decorations of the apartment is t} 
solid slabs of Mexican onyx for the panel 
indicates, the ladies’ boudoir may be entered 
side from the upper deck, Ln suite with it there 
the music-room, about 4t ft.in length by 21 ft. in breadth, 
which is a kind of gallery formed around the “ daylight” 
opening into the main dining saloon which is directly 
underneath, the opening being guarded by a rich iron 
balustrade, and having ample facility for displaying 
potted plants and flowers as decorations common to both 
apartments. The walls of the music-room are also done 
in linoleuam-muralis, the foliage and floral ornamentation 
employed being exceedingly chaste, monochromatic 
throughout, and very light in tone, and the pilasters 
being Moorish in style. Beside being en suite with the 
ladies’ boudoir, the room under consideration is also 
entered by two doors at the after end from the landing 
at the top of the grand staircase which affords the 
principal access to the main saloon. This staircase is 
certainly the largest ever fitted up in a passenger steamer. 
At the bottom of it thereare wall panellings executed in 
beautifully polished maple wood and Hungarian ash; 
and in this particular part of the ship there is arranged 
i handsome library well stored with modern standard 
works, Otherwise the walls of the grand staircase are 
done in massively embossed linoleum-muralis painted in 
rich, warm colours. As will be observed by again 
referring to Fig. 2, the deck-houses just noticed in suc- 
cession are followed by another hatch, opening into the 
after hold, and wrought by a single steam winch ; by two 
large skylights placed over the after state rooms ; and 
lastly, by a large steering house, measuring nearly 24 ft. 
in length by 22 ft, in width and 9 ft. in height, the roof of 
which is formed by a turtle-back covering of steel which 
reaches from side to side of the ship. 

The steering gear of such along ship as the Servia 
must of necessity be made of immense strength, and in 
accordance with the Cunard Company’s motto of 
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as many as four distinct sets of gear. They are a 
steam gear,a powerful hand-screw gear, a hand double- 
purchase chain gear, and tackles working direct to ths 
large wheel which, by reference to Fig. 2, is seen t) 
occupy the spacious wheelhouse just spoken of, and js 
used in lieu of the ordinary quadrant. The wheel just 
mentioned is all in one forging, and to it the massive 
chains of the steam steering gear are attached. Executed 
by Mr. James Miller, of the Kelvin Forge, Partick, it js 





n account of its convenience in heavy weather. | 
ray just referred to as being abaft the captain’s | 


a splendid piece of smithwork. With the crossheads, 
cranks, &c., attached, it weigh about 5} tons. The rudder 
head is 12$in. in diameter. On the top of the deck- 
house amidships, and right over the cabins occupied by 
the captain and the first and second officers, there js 
erected the forward wheelhouse, within which there js 
enclosed an excellent example of Messrs. Muir and 
Caldwell’s steam steering engine. This wheelhouse js 
the only erection above the midship range of deck-houses 
with the exception of the three lookout bridges, which 
extend all the way across the ship, and are placed above 
one another. The lowest of them is on a level with the 
top of the midship deck-house, the second is on a level] 
with the top of the steering engine house, and the third 
is 8 ft. above the second, and 67 ft. above the keel of the 
ship, so that the officer on this bridge can pursne his 
lookout observations at a level of 45 ft. above the water 
Descending now by way of the grand staircase to thé 
main deck, whose arrangements are illustrated with very 
full detail in Fig. 3, we find an immense amount of 
accommodation, which is of a very varied character. The 
space abaft of the grand saloon is almost exclusively 
occupied with a portion of the first-class passeng: rs’ 
accommodation, consisting of twenty-four state rooms, in 
blocks of four abreast across the ship. At the extreme 
after end of the ship on this deck accommodation is pro- 
vided for the stewards, about 80 innumber. As is the rule 
with all tirst-class trans-oceanic passenger ships, the grand 
saloon of the Servia forms a very special feature of her 
internal arrangements. Entered either at the after or 
forward ends, this saloon is at once seen to be a most 
spacious apartment, of even noble proportions, measuring 
72 ft. in length by 50 ft. in width, and ec: 
dining accommodation to about 350 persons at one tin 
The height of the saloon is generally about 8 ft. Gin., bu 
in the centre there is the large oblong opening formerly 
spoken of when describing the music-room above it. 
This opening is provided for the purpose of giving an 
abundance of light and ventilation, and the total hei 
to the f 








able of affording 





top of the skylight by which it is surmounted is 
about 17 ft. The floor of the saloon is formed of polished 
teak, and has handsome carpet runners. All the chairs 


are of the revolving kind, and are made of bird's-eye 
maple richly carved. Much elegance and artistic taste 





have been d uyed in the decorations of this splendid 
apartment. The panelling of the walls is done in maple 
and other fancy woods, and the classical figures and 
natural-history subjects which are introduced into the 
separate panels by Mr. T. C. Bowie, Glasgow, are done by 
a new process of chromatic staining, which produces 
and striking eff: , in imitation of inlaid 8 
panels themselves are relieved by styles, surrounded 


rick 
Th 


cts work. 


above by richly carved and gilt mouldings, which arch 
terminate on rich foliated and scrolled 
l 
l 


and 
themselves resting upon handsome 
olumns, relieved with gold. Around the opening c 
in by the skylight already referred to there is 
some very chaste decoration, the tone of wh 
generally very subdued, and the same is also true of the 
er decorations of the saloon, while the upholstering is 
ited in morocco leather. Of course wall mirrors are 
a prominent feature of the saloon. 

Immediately forward of the main saloon just described 
there are two very extensive pantries, one on each side 
of the vessel, and between them there is a large open 
area, partly to facilitate the ministering to the wants of 
the first-class passengers, Further forward, and chiefly 
along the sides of the ship, there are conveniently 
arranged cabins for about a dozen engineers and officers, 
two mess-rooms for the same, water-closets, bath-rooms, 
barber’s shop, &c. Thenceforward to within about 60 ft. 
of the stem of the ship there are fifty-eight additional 
state rooms for the first-class passengers; and the whole 
of the forward end of the vessel on the main deck is 
fitted up with accommodation for the firemen and sea- 
men, numbering in all about 200. 

We now descend to the lower deck, which is shown in 
Fig. 4. Beginning at the fore end of the ship, and pro- 
ceeding aft as far as the forward stokehole, there is 
accommodation for 730 emigrants. The space which is 
available for them is divided by an iron bulkhead into 
two separate compartments, which are entered by 
separate stairways, and are thus available for division 
into male and female quarters. Thence to the stern of 
the vessel, on the same deck, the space in the sides of 
the ship is entirely devoted to the accommodation for 
the saloon passengers. Abreast of the boiler and engine- 
room casings may be seen thirty-eight state rooms (nine- 
teen on each side) of great size, each measuring 10 ft. 
by 6 ft. Gin.; and abaft of the engine-room bulkhead 
there are forty-five additional state rooms, similar to 
those on the main deck, fourteen of them being so 
arranged that two or more of them can be placed en 
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‘making assurance doubly sure,” there are in this vessel 





suite, and the separate berths having large beds, each 
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—— 
capable of accommodating two passengers. _These rooms 
have been specially designed to meet the wishes of those 
passengers who may wish to travel en famille ; and 
some of them will doubtless be in request as “ bridal 
chambers.” r ee 

The total number of state rooms in the ship is 167, 
most of which are adapted for carrying at least three 
passengers in each; so that at least 500 first-class pas- 
sengers can with ease be accommodated on board of the 
Servia ; and without any great strain the number might 
be increased to 640. Amongst the fittings provided in 
the state rooms there are a number of the newest 
appliances for the comfort of the passengers, including 
patent wirework mattresses and Broadfoot’s patent 
lavatories. Many of the fittings throughout the state 
rooms, as also in the dining and other saloons, &c., are 
electro-plated. Each berth is provided with two life 
buoys, and pneumatic bells are laid on with great profu- 
sion all through that portion of the ship which is devoted 
to the saloon passengers, no state room being without 
one. We had almost omitted to mention that on the 
lower deck, directly underneath the main saloon, there is 
a spacious dining saloon, capable of seating 60 passengers, 
which is generally set apart for serving the meals to the 
servants travelling with cabin passengers. 

Underneath the lower deck the space is portioned off 
for cargo holds and coal bunkers, and for the boilers, 
machinery, and stores for the ship’s use. There are four 
separate holds, which are worked by five steam winches 
of Messrs. Muir and Caldwell’s make. Reference has 
been made in an incidental way to the fact that 
the Servia is constructed on the double-bottom and 
longitudinal bracket system; and it may here be men- 
tioned that the depth of the double-bottom space is 
4 ft. Sin. and that the space itself is sufficient for 
carrying 800 tons of water ballast, without including the 
space under the engines, which is not made use of for 
water ballasting purposes. There are ten compart- 
ments in that space, as shown in Fig. 9, and one of 
them is 60 ft. long. The space in question is not in- 
cluded in the official measurements made on behalf of 
the Board of Trade, and in consequence no harbour or 
lighthouse dues have to be paid on account of it. The 
only use which is made of the water ballast is the 
trimming of the ship so as to keep her on even 
keel, and bring her into proper condition for crossing 
the bars at the two termini of her ocean voyage—Liver- 
pool and New York. 

Proceeding now to treat of the machinery for the pro- 
pulsion of the Servia, we should mention in the outset 
that her engines, equally with the ship herself, were con- 
stracted by Messrs. James and George Thomson, at 
their well-known Glasgow works, Clydebank Foundry, 
Finnieston-street, under the active inspection of Mr. 
William Muir, an old and faithful servant of the Cunard 
Company. The engines, as shown in several of our illus- 
trations, are of the three-cylinder direct-acting compound 
surface-condensing type, with one high-pressure cylinder 
72 in. in diameter, and two low-pressure cylinders 
each 100 in. in diameter, the length of the piston 
stroke being 6 ft. 6 in. The space which the engines 
alone occupy extends to 42 ft. of the length of the vessel 
amidships. The high-pressure cylinder is fitted with 
piston valves,and the low-pressure cylinders are fitted 
with slide valves, with four ports, as shown in Figs. 10 
and 11 on the two-page illustration which we publish 
this week. As may be seen by reference to these views, 
the surface condensers, two in number, are placed 
fore and aft, thus forming a large portion of the sup- 
port of the cylinders. They caa be worked either in 
combination or separately. The starting gear which is 
titted to the engines was supplied by Messrs. Brown 
srothers, Elinburgh, and is on their steam and hydraulic 
system, For effecting the necessary circulation of water 
in the boilers two of Messrs. J. and H. Gwynne’s 20-in. 
“Invincible” pumps are used; and the air pump 
and feed pump are worked off a lever driven from 
the low-pressure engines. To the feed pipe there is 
fitted an air extractor on the plan patented by Mr, Archi- 
bald Thomson, superintendent engineer to the Union 
Steamship Company. This appliance is of great use in 
lessening the danger from corrosionin the boilers. Some 
of the individual castings used in the construction of the 
engines are of extraordinary weight, reaching up even to 
60 tons or more, 

Steam is supplied to the engines from seven boilers, 
six of which are double-ended, with six furnaces in each, 
and one single-ended, with three furnaces, in all 39 
furnaces 4 ft. 2in. in diameter, by 6 ft. 9in. in length, 
and having a total effective grate surface of 1050 
square feet, while th» total heating surface of the 
boilers amounts to 27,000 syuare feet. Of an oval 
form, measuring 14 ft. 10 in. in width by 18 ft, high, 
and 18 ft. 3 io. in length, and, like the hull and 
decks of the ship, th» boilers of the Servia are con- 
structed of Siem-ns steel, supplied by the Steel Com- 
pany of Scotland; and they are all fitted with Fox’s 
corrugated flues, which are likewise constructed of 
mild stesl, Tho boilers of the Servia are designed for 
supplying steam at a working pressure of 90 1b. per 
square inch, They occupy a spice whose total length is 
about 70ft., and the total weight of the engines and 
boilers is about 1800 tons. At this point wemay mention 
a few more facts as to weights of material. In the hull 





of the vessel there were used in theshape of plates, bulks» 
angle bars, &c., 3600 tons of steel, and the weight of the 
boiler plates was about 300 tons additional, or 3900 tons 
in all. Then, again, steel rivets were used throughout, 
which were supplied by Messrs. James Miller and Co., 
Glasgow. Exclusive of bolts there were about 300 tons 
of rivets used in the construction of the ship, and 25 tons 
additional in the boilers. 

As mentioned in our issue for August 19th, 1881, the 
crankshaft of the Servia was originally formed of one 
single forging of wrought iron, 25in. in diameter, but as 
a suspicious flaw was developed in it when the ship was 
almost ready for sea, it was determined—though involv- 
ing considerable loss of time and expenditure of money— 
to substitute for it a built crankshaft in three pieces, 
and made of cast steel by Messrs. Vickers, Sons, and Co., 
Sheffield. The propeller, in respect both of the boss and 
the blades (four in number), is also constructed of Messrs, 
Vickers’s cast steel, and weighs 38 tons. It is 24 ft. in 
diameter, with a pitch of 35 ft. 6 in.; and the propeller 
shafting consists of eight separate forgings of a total length 
of 164 ft., the diameter being 22 Sin. 

The stern frame of the Servia is a splondid iron 
forging which was made by the Lancefield Forge Company, 
Glasgow, and weighs about 29 tons; and closely asso- 
ciated with it there is the keel of the ship, formed of five 
thicknesses of steel plate, collectively amounting to 
6}in., all rivetted up in position by Tweddell’s hydraulic 
rivetter. Then again, in connexion with the water-tight 
bulkheads, special mention may at this stage be made of 
the arrangements which have been adopted for closing 
the water-tight doors which are in the bulkheads of the 
engine and boiler spaces, and which could not be got at 
in cases of emergency. They are all self-acting, and can 
be worked instantaneously from the upper or any other 
deck. 

In accordance with the practice of the Cunard Com- 
pany, the Servia is barque-rigged, having pole-topmast 
and top-gallant-mast, and is provided with Cunningham's 
patent reefing gear on the fore and main masts. She has 
two funnels of the enormous diameter of 12 ft. Gin., and 
reaching to a height of 105 ft. from the stokehole plates. 
Mention should also be made of the large and powerful 
pump supplied by Messrs. Gwynne for discharging the 
water ballast of the ship, which, together with the 
“ Invincible” circulating pumps of the same firm already 
referred to, may be turned to the hose almost at a 
moment's notice for fire-extinguishing purposes. When 
describing the top-gallant forecastle in connexion with 
the main deck, we incidentally referred to the steam 
windlass whose position is indicated in Fig. 2, made 
by Messrs. Muir and Caldwell; this powerful windlass 
is provided with cables 2,% in. in diameter. It is set in 
in steel framings most securely fixed to both decks 
forming the t»p-gallant forecastle, and is used for 
working the anchors, warping the ship, &. Three of 
Sir William Thomson’s patent compasses are fixed in 
suitable positions on board the Servia, and she is also 
supplied with that distinguished inventor’s deep-sea 
sounding apparatus. She is likewise fitted with no 
fewer than twelve lifeboats, each capable of carrying 
sixty persons, or 720 in all; and they are all furnished 
with Hill and Clarke’s patent improved boat-lowering 
apparatus. We may incidentally state that a complete 
model of the Servia, a very splendid piece of workman- 
ship, is to be shown in the Naval Exhibition in the Agri- 
cultural Hall. 

The Servia has already had three runs out to New 
York and home, but up to the present the weather has 
been amongst the most violent that has been known for 
many years, and hence she has not had a suitable oppor- 
tunity for undergoing a thoroughly satisfactory test as 
to her speed. But as it is she is known to have dono 
some good work, both on her official trials and out on the 
broad Atlantic. The mean of her runs on trial resulted 
in a development of 10,350 horse power with her engines 
going at 53 revoluticns per minute; and her three runs 
out to New York and home show a mean consumption of 
190 tons of coal per 24 hours, which may be set down at 
something like 1.71b. of coal per horse power per hour. 
Then, again, as to her speed actually attained, which 
amounted to 17.85 knots per hour while she was running 
“between the lights’ on the Firth of Clyde, even after 
she had been five months in the water, and when her 
bottom was necessarily very much fouled; and we may 
also mention that on her second run home she covered a 
distance of 415 knots on one occasion in a 24-hour day. 
That voyage was accomplished in 7 days, 7 hours, 
and 41 minutes, and considering the fact that the rout. 
taken by the Cunard steamers is from 90 to 100 knots 
longer than that taken by any other lines of steamers, it 
is claimed that that run home is the fastest yet on record. 
When good spring or summer weather is vouchsafed to 
us we may expect that a keen rivalry will be set up 
between tho Servia and the other magnificent Atlantic 
steamers lately fitted for sea, and that the place for the 
fastest ship between Liverpool and New York will be 
stoutly contested for. Till then we must nurse our 
patience and wait; still it ought in this connexion to be 
stated that the bu'lders of the Servia are quite satisfied 
that sha will yet prove herself to be a seven-day ship. 

It has formerly been mentioned in our columns that 
this splendid ship is most completely fitted up with 
electric lighting arrangements on the Swan incandescent 





system, the success of which in practice has been most 
remarkable. On another occasion we may describe and 
illustrate the arrangements in detail. 








FOREIGN AND COLONAL NOTES. 
Transatlantic Steam Navigation.—The present pro- 
sperity of Transatlantic steamship lines is evident in the 
steady progress which is being made in improvements and 
extensions. The French line to Havre propose to build a 
number of additional steamers, some of them exclusively 
for first-class passengers. 


Rolling Stock on the German R1ilways.—As an instance 
of the continual demand for more rolling stock upon the 
German railways, we may state that while the Cologne and 
Minden system had 369 locomotives in 1871, the corre- 
sponding stock had risen at the close of 1879 to 619. 
Similarly, the stock of trucks upon the same system in- 
creased from 10,574 in 1870 to 16,508 in 1879. 


The Yan Yean Water Supp!y.—Sundry schemes have 
| been suggested for the enlargement of the Yan Yean water 
| supply of Melbourne. It is proposed, in the first place, 
| that the waters in Wallaby Creek (the flow of which 
|averages 8,000,000 gallons per day) shall be conducted 
, into Jack’s Creek (one of the streams feeding the reservoir) 
| without delay. The work could be completed within 
| twelve months. It is next recommended that at as early a 
period as practicable the Wallaby Creek waters should be 
conveyed direct into the Yan Yean, and the contaminations 
| of the Whittlesea flats avoided. It is further suggested 
| that an extra channel should be cut to convey the new 
affluent to the head of the Yan Yean outlet. Should this 
| be done, the Wallaby Creek waters could be brought 
| straight to Preston in dry seasons, when tie contents of 
| the main reservoir become ill-flavoured. The third proposal 
|is that the Silvery Creek should be connected with the 
Wallaby Creek conduit. 


The Carrying Trade of the World.—From a recent 
comparative statement of the carrying trade of the world, 
it appears that omitting vessels of less than 50 tons mea- 
surement, Europe possesses 42 tons to every 1000 inhabit- 
ants, America 40, and Australia 79, while Africa and Asia 
having only 2 tons per 1000. Liverpool ranks as the most 
important port in the world with a tonnage of 2,647,373 ; 
London stands second, with 2,330,688 tons ; Glasgow third, 
with 1,432,364 tons, and New York fourth, with 1,153,676 
tons. The nine leading ports of Great Britain have a ton- 
nage of 8 724,123, and the first four ports of the United 
States a tonnage of 1,976,910. Great Britain and Ireland 
possess a tonnage of nearly 12,000,000, and including 
colonial vessels, the British flag covers 14,000,000 tons of 
the total existing tonnage of the world, which is estimated 
to be 27,000,000 tons. The United States twenty years since 
carried 66 per cent. of the foreign trade in their own 
vessels, but now only something like 10 per cent. 


Steamers for the Central Pacific Railroad.—Mr. C. P. 
Hantington, vice-president of the Central Pacific Railroad, 
has closed a contract with Messrs. W. Cramp and Sons, for 
the construction of two iron steamships for the company. 
These vessels are to be 350ft. long, 42 ft. beam, 28 ft. 
depth of hold, and about 3400 tons capacity. They are to 
be employed principally for coal transportation from the 
coal mines of the company, at Mount Carbon, to San 
Francisco, and will be completed aboat November 1, 1882 





Iron in Tecas.—Texas is peculiarly rich in iron. In 
Eastern Texas there are immense deposits of hematite, or 
brown oxide of iron. It runs through many counties, 
often forming high hills which are literally filled with it. 
These ores contain from 40 to 75 per cent. of metal. In 
some places they are worked to some extent. The region 
in which these ores are situated is heavily timbered, so that 
charcoal for reduction can be had at anominal figure. The 
iron turned out is of excelient quality. In Robertson, 
Limestone and othex counties of Central Texas the same 
quality of ores exists, and geverally in close proximity to 
immense beds of lignite. But perhaps the grandest accu- 
mulation of iron ores in Texas, and probably anywhere else, 
are in Llano and Burnett counties. It is here in connexion 
with primitive rock, and appears mostly as magnetite. It 
rises out of the granite in immense seams and dykes. It 
has been wrought toa small extent, and found to yield from 
75 to 90 per cent. of metallic iron, equal to the best 
Swedish. ‘There is plenty of timber for charcoal and lime- 
stone for flux. Besides, coal bas been found close at hand, 
and it is known to be abundant a little further to the north, 
Soapstone is abundant in the same localities, valuable for 
furnaces. 


Underground Telegraphy.—The United States Under- 
ground Cable Company has been organised under the 
general laws of the State of New York, with a capital of 
600,000 dols., which is divided into 6000 shares, with a 
par value of 100 dols. per share. This company has con- 
tracted with the Société Anonyme des Cables Electriques, 
of Paris, France, for the purchase of the Berthond-Borel 
patents for the United States, and it proposes to manufac- 
ture and lay underground electric cables, both for telegra- 
phic purposes and lighting, and for telephonic purposes. 
The Société Anonyme des Cables Electriques will manu- 
facture and ship full and complete sets of machinery for 
the purpose of putting into practical operation the Ber- 
thoud-Borel system in the United States, and will send 
skilled mechanics to explain and superintend the working 
of the same. . 

Illuminating Power of Gas.—M. Brémond has again 
brought the question of the effect of altitude upon the 
lluminating power of gas. M. Brémond contends that in 
consequenc? of the rarefaction of the atmosphere, gas loses 
one litre of illuminating power to every 50 metres of altitude. 
He cited in support of this theory some experiments which 
have been recently made upon the Northern of Spain Rail- 
way: 
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FOREIGN TECHNICAL LITERATURE. 

Act “OR RDING to the Zeitung des Vereins Deutscher 
Fisenbahn- V erwaltungen (Berlin, March 24) the accidents 
on German lines in the month of January amounted to 195. 
Seventy vehicles were destroyed, and 78 damaged; 155 
3 killed or injured, chiefly by their own 
cases of suicide, and 1 attempt 
Only 1 passenger was killed, 
cases being those of railway 


persons were 

ult; there were 17 

h resulted in injury. 

t injured, the remaining 

l postal officials, ani] trespassers. 

he Railway Review (Chicago 

f New Orleans, has perfected a new process 

for the preservation of wood, which consists of saturat- 

it with a solution in which the most important ingre- 

dients are asphalie or bitumen, and carbolic acid. 

sap and moisture having been driven off by heat, the 

wood is plunged into the boiling solution; the asphalte 

penetrates into the pores of the wood, and 

the solvent has evaporated—a smooth surface, 

us to moisture. The apparatus required is said to be 

a drying-room for the wood, and a steam-heated 
or the preservative solution 
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Russia, Le 
very critical 
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but more 


In an article on the iron industry in 
Charbon (Paris, March 23) refers to the 
state of the trade generally. It explains tl 
owing to the disturbed state of the Empire, 
particularly to the conditions under which th 
The subsidies promised by the Govern- 
for which—when 


works 
were established. 
ment induced capitalists to erect 
they were completed—there were no orders. The Govern- 
ment had undertaken to purchase large quantities of 
railway material; but when the time came, all de »velop- 
ment of their system was st »pped. At present the com- 
petition between the various works is so | nly 
those that are advantageously placed for ol 

coal tl 


works 


and ore can manufacture without loss. 


that attempts are being made in Paris to dispose of 
Poutiloff Rail Mills at St. Petersb 


urg. 


The Moniteur des Intéréts Matériels (Brussels, March 
19) gives the following details of the contracts made by 
the Government = r 100 locomotives for the State 
railways. The orders have been placed as follows: 
Francs 
each. 


La Société Anonyme 
$8,450 


Franco-Belge 
La Société Saint 
Léonard 
a Société 
Léonard a 
La Société Cockerill 
MM. Carels, Ghent 
La Société Marci- 
nelle et Couillet 
La Métallurgie 
Forges et Usines de 
Haine Saint Pierre 16 shanting ‘ 
La Société d’Angleur has obtained a cont 
tons of steel rails for the Dutch Gor yvernment at 165 francs 
50 cents., in competition with Messrs. Bolckow, Vaughan, 
and Co. (195 franes 75 cents.), an 1 th e Bochumer Verein 
(195 francs 1 


14 passenger engines 
7 goods 47,360 
Saint 


40, 


for GOOO 


200 


15 cents). 
and Steel « 
that é 1e 


Tron 


reports 


The Bulletin of the American 
tion (Philadelphia, February 15 
Railway Company is constructing a bridge! 
ford and Alton, Pennsylvania, which will be the hight st 
in the work It is carried over a ravine 2250 ft. wide, 
and more than 300 ft, deep, which has hitherto pre- 
vent this railroad connexion being mpleted 
Pittsburgh. The cost is estimated at 500,000 dols. 
will considerably reduce the distance between New } 
und Pittsburgh. 
The statistics 
United States during 1881 
cent. over the output in 1880, the f 
tons against 3,835,191 tons. In C 
and Washington Territory, pig iron was made for the 
time; whilst in North Carolina, where the works had 
been closed since 1877, operations were 
in December 31, 1881, there were 716 blast 
United States, of which 457 were in blast; 25 
furnaces were built during the year; 23 were begun 
t not completed; and 12 were abandoned. 
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ustrie Belge (Brusse Is, March 23) reproduces the 
on made on the 17th instant to the Chamber 

of Re pre sentatives by the Minister of Finance, the 
the establishment of a system of local rail- 
minister, after expressing bis belief in the 
question, remarked that whilst the 
had entirely superseded heavy 
local traffic was still com- 


on 
subject 
TI e 
importance of the 
ordinary railway service 
transport on the high roads, 
pelled to travel in its old grooves. He hoped to see 
the time when every industrial establishment, village, 
and large farm would be connected with the tramway 
of the district, by which means its produce could be 
directly conveyed to the railway. The commission 
appointed to consider the question has sent in its 
report, and the minister promised shortly to lay before 
the Chamber a Bill providing for the establishment of 
I uld be undertaken by an associa- 


ways. 


such lines. These sh 





March 4) states that |“ 
the 


|} supp 


| 4419 


vetwe srad- |} 


recommenced. | 


furnaces in | 





tion of the communes through which they would pass ; 
but if these communes should not be in a position to 
meet the necessary expense immediately, arrangements 
would be made to enable them to pay off tbe debt 
incurred by annuities extending over a certain number 
of years, and guaranteed by the State. 

fucturer yurgh, 


The American Man (Pittst March : 





publishes diagrams and a so of the Duryee 
petroleum smelting furnace. The petroleum is driven | 
in to the furnace in the form of spray by a current of | 
, being ignited in a chamber from whieh it passes into | 
furnace proper. The furnace described is about 
120 ft., and is capable of reducing 4 tons of ore per 
hour. A fire is lighted in the igniting chamber and kept 
up until the furnace white Coal dust then 
introduced, the petroleum spray being driven into the 
chamber at the upper part. The result is that an oxy- 
hydrogen blow-pipe tlame, 20 ft. to 40 it. long, enters the 
cupola at the bottom. About Ib, coal dust should 
be used per ton of ore. The intense heat produces a 
very liquid slag, and the blooms turned out are remark- 
ably clean. The inventor is of opinion that the great 
advantage possessed by this furnace is due to its length, 
which he expects before long to increase to 200 ft. This 
furnace is being worked by the Poughkeepsie Company, 
New York. Mr. Duryée has made glass by this process, | 
and believes that it will prove very valuable for the 
purpose, 

During the year ending June 30, 1881, 621,073 tons | 
of iron ore were imported into the United States, against | 
$25,012 tons in the preceding year. The average value | 
dols, cents per ton. The largest quantity 
( 5 tons) was Spanish, and this followed by 
111,345 tons from Algeria. The United Kingdom 
supplied 77,394 tons, which 10,640 came from 
Ireland. 
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Berlin, February } 
1 "s | 
on the state 


her Submissions Anz qe r 
official report 
1880-81, 


The Deutsc 
18) gives an abstract of the 
of the Prussian iron industry during The total 
number of works in action was 1136, being five more 
than in the preceding year. The pig-iron production 
was 2,052,672 tons, which gave employment to 16,922 
workmen. This was over 25 per cent. above the pro- 
duction of 1879, and the value was nearly 45 per cent. 
greater. Out of a total of 234 blast-furnaces, 183 were 
in a blast. 348,782 tons of castings were turned out by 
22,274 workmen, being an increase of 144 per cent. The 
average estimated value per ton was 5/. lis 
The same paper, under date of February 
the total European production of spelter for 1880 as | 
tons, of which 99,405 were German. The} 
estimated profit per ton on ine is 49 marks, 
giving to Upper Silesia (from which 65,457 
1) a clear profit of over 15 
issue March 
of 


estimates 


203,580 
German 
tons were 
rhe 
dearth 
vote 
devoted to the pt 
motives and wagons 
at the end of the year 
railways and the private lines wi _— by the State, was 
goods locomotives ,and 57,004 open 
goods wagons, and 8 horse and cattle trucks. Nx 
important additions been made to the State rolling 
stock during the past fe irs, as it was believed that 
private lines would be purchased, and that some pro- | 
the rolling stock belonging to th: sould be 
any pressure on the system which 
night arise. Owing, however, to the great increase of 
the coal and iron traffic on the Westphalian lines, the 
supply of material has proved inadequate to the demand; 
intended to purchase 3000 wagons and 100 
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tives. 


1880-81 


28,002 covere: 
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70m 
dei Lavori Pubblict (Rome, March 
and 15) gives, in ertenso, the latter part of a report 
drawn _ » by Sig. Oreste Lattes, at the request of the 
Coun f Industry and Commerce, upon the proposed 
i cca Bill for the inspection a steam boilers. The 
number of boiler explosions in Italy during the last ten 
years has been 51, and the numbers of killed and wounded 
have amounted to 55 and 70 respectively, which is con- 
sidered a very high proportion, compared with the 
statistics of countries in which boiler inspection is more 
or less systematically carried out. Having reviewed the 
regulations in force abroad, and summed up the answers 
given by the various Italian chambers of commerce and 
conomical associations whose opinion invited by 
the Minister of Public Works, and of large 
majority were in favour of organised the 
reporter comments in order upon the provisions of the 
draught Bill. Its central point is to make it obligatory 
upon the owners of steam boilers to have them inspected 
within fixed periods, by competent persons, at their own 
expense. No new boiler—or old one which been 
repaired—may be worked until it has been tested and 
inspected. The minimum interval between the inspec- 
tions was fixed by the Bill at five years, which is, by 
most of those consulted, considered too long, by 
others too short. In France the period is ten years, in 
Germany six years for a complete inspection and two 
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| is now frequently used, 
| all the improvements in iron making, the difference is not 
| creditable to us as the producing country of the world. 


i} the Times: 


| inch of section, while the other failed at 5 tons, 


} once discarded in building ships. 


| sequence of it, 


years for a partial one, in Belgium and yew ia the j inspec- 
tions are annual. All certificated engineers are Proposed 
as competent inspectors; but the general opinion ig jy 
favour of confining this office to those more specially 
qualitied, particularly constructive engineers who have 
served in the navy or arsenals. The pressure test like ly 
to be adopted is the German, double the normal 
pressure until the latter exceeds five atmospheres ; after 
which, a constant increase of test pressure, always five 
atmospheres above the normal. The conditions neces. 
sary to render a boiler safe are laid down, and tho 
qualifications for the men placed in charge. The forma- 
private associations for boiler inspection will be 
provided that their inspectors are levally 
ts to the 


t.@., 


encouraged, 
qualitied, and that they conform in all respec 
regulations laid down. 
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MATERIALS USED IN SHIPBUILDING. 
On the Quality of Materials used in Shi; building.* 
By H. H. Wesr. 
THE importance which was attached to quality of 
materials in the days of wood shipbuilding is abundantly 


levidenced by the e mohenate and valuable rules and tables 
| published at an early date by Lloyd’s Register. 


Not only was the import: ance of quality recognised, but 
the cutting and dressing of each piece of timber to fit it for 
its place in the ship afforded special facility for ascertain- 
ing its constitutional soundness ; and the length of time 
wooden vessels were on the stocks in the process of build- 


| ing permitted a leisurely inspection of every part. 


In the present day, however, timber has ceased to be 
used in any important degree, and the wooden walls of old 
England have been supplanted by ships of iron and steel, 
It is to these materials that I purpose directing attention 
in this short paper. 

Designers of structures of all kinds have, perhaps, been 
too prone to look upon what is popularly hoe nas malle- 
able iron, as a material of definite and invariable qualities, 
most prominent amongst which were ductility and the 
power of resisting tensile strains of about 20 tons per square 
inch. This very broad and general definition of the 
characteristics of this material was, of course, never 
seriously formulated, but its existence as a sort of tacitly. 
accepted postulate of engineering has undoubtedly had an 
influence on the quality of ordinary plates and bars, by 
encouraging an unwarranted confidence in all materials 
manufactured into these forms. 

In the earliest days of the art of iron shipbuilding, the 
—— were second to none which the country then 
produced, and those whose duties or avocations have made 
them acquainted with the iron then used, and that which 
will admit that, notwithstanding 


When iron shipbuilding became the important industry 
which the many advantages of the new constructive 
material made it, a special departme nt of iron making came 
into existence, for which a new name was coined—the 
manufacture of ‘* boat plates.’’ 

In the course of time, pressure on shipbuilders for low 
prices reacted on ironmakers, and ** boat plates’’ became a 
synonym for iron of a low quality ; and at a comparatively 
early posted in vm history of iron shipbuilding, no less an 
authority than the late Sir William Fairbairn, after the 
fatal wreck of the Royal Charter, spoke in scathing terms 
of the badness of this class of iron. He said in a letter to 
““If I may be permitted the paradox, iron is 
not always iron. It is sometimes rubbish; and in this 
category I would unhesitatingly place all ‘boat plates.’ 

It is their inequality and uncertainty which is 
mos t to be dreaded. ‘he strength of the whole is that 
of the weakest part; and when [ tell you that ont of the 
‘boat plate,’ or iron of that quality, two pieces bay 
taken, ove of which sustained 22 tons to the square 

I have fald 


same 
been 


enough to show why this dangerous material should be at 
Boat plates are 
Smooth 


shams. They are got up to deceive by appearances. 


| and well-looking on the surface, the source of mischief lies 


uoderneath.’’ And again, in another letter tot 
saine newspaper, under date of October 31, 1858, he made 
use of these emphatic words: ‘‘ Built of the ‘ boat plates’ 
of the present day, God help the human freight of the 
ship that strikes upon a rocky shore.’’ 

After this vehement denunciation, and possibly in con- 
little was heard for some time of inferior 
materials being used by iron shipbuilders, but the exigencies 
of low-priced contracts eventually brought about their 
inevitable consequence— the occasional, if not the frequent, 
use of iron of a comparatively low character. 

I am far from saying that our shipbuilding iron is uni- 
versally bad, but from investigations which it has occa- 
sionally been my duty to make, I have found that the 
quality of iron delivered to our shipbuilders is by no means 
universally equal to the standard of the broad definition to 
which I have referred. 

I need hardly say that the expense and delay which a 
shipbuilder must incur by exception being taken to material 
after its delivery at his yard, is very serious. but the 
duty of rejecting any insufficient materials is one that 
surveyors, to their credit be it said, have not hesitated to 
face when they have found indications of inferior materials 
being used. At the same time, the very conscientiousness 
which makes a surveyor undertake this disagreeable duty 
will make him careful that, before mz iking his complaint, 
he has good grounds on which to base it. 

This leads to the remark that the process of working the 
iron into the ship does not necessarily reveal its defects. 


hidden 


* Read at the twenty-third session of the Institution of 
Naval Architects. 
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The greater part of the plates of an iron ship have but 
little curvature, and the ordinary processes of preparation 
afford but a very slight test of quality. The plates which 
are shaped to any considerable degree, are usually ordered 
of special quality of iron, and, being furnaced, are not 
likely, in ordinary cases, to show failure. Again, the speed 
with which iron vessels are now constructed, leaves only a 
short time between the iron leaving the maker s works and 
its being rivetted up in the ship of which it forms part, so 
that even skilled and careful inspectors may sometimes 
{ail to detect faulty material. ; ae 

Surveyors, then, are at a disadvantage in examining into 
the quality of materials used in the construction of iron 
vessels, as compared with their forefathers who surveyed 
the wooden ships of years gone by, and there is some 
excuse for them if the course of their survey occasionally 





ateattal which has been put into the structure, for the 
sufficiency of which they have accepted a responsibility. 
Now what is the position of the shipbuilder in this 
matter? He is usually in the hands of the ironmaker. In 
ad times he must buy on the lowest possible terms, or he 
will not make both ends meet in his contract with the ship- 
owner. In good times the demand on manufacturers is 
so great that the builder is only too glad to get iron of any 
kind. Moreover, be has ordinarily no special contract 
with the manufacturer as to quality. He has merely 
ordered so many tons of certain specified sizes of ship- 
building iron, at a certain contract price. Generally 
no tests are specified, and unless embodied in the con- 
tract, would certainly be declined. ‘The natural con- 


tention of an ironmaker would be that a good and suffi- | 


cient quality had been delivered, if with ordinary skill and 


care the iron was capable of being worked into the ship | 


without failure in the process of working. But | have 


already shown that this is a test of very little real value in 


showing the quality of the material. 

For manifest reasons I cannot quote the names and 
details of particular cases, but some of the facts which have 
come under my Official cognizance are such as make it a 
daty to call attention to the deterioration in this matter 
into which we are running the risk of sinking. Iron has 
been, and not infrequently is, delivered for shipbuilding 


purposes which would certrinly not pass the Admuralty | 


regulation tests for ordinary Biron. These tests are indi- 


cated on the drawing, which shows the angles to which the 


various thicknesses must bend cold without fracture, and 
the tensile resistance required with and across the grain of 
the iron. It will readily be admitted that these tests are 
far from onerous. 

During the last few days I have had samples of iron 
taken promiscuously from shipyards in all parts of the 
country, and the fractures of these can be inspected by 
those interested, as the samples lie on the table. 

It is clear that the scantlings required by the rules of the 
classification societies must be based, not on the maximum 
quality, bat on the minimum, or, at least, on the average 
quality in ordinary use, so that in consequence of the com- 
paratively low quality of some ef the iron used in ship con- 
struction, an increased quantity has to be demanded, and 
thus the practical outcome of all this is a tax—a permanent 
tax—on the whole civilised community, the full extent of 
which it is almost impossible to estimate. 

Although a certain standard quality of iron is required 
by the rules of the classification societies, systematic tests 
of quality have only been resorted to in cases where the 
material has given indication of defect; indeed, universal 
and stringent testing never became one of the conditions of 
classification until the introduction in recent years of steel 
as a shipbuilding material. 

The exceptionally good qualities claimed for steel and its 
high price demanded that, if its good qualities could be 
established, a reduction of scantlings should be conceded. 
It was necessary, then, in order that this concession should 
be granted that the quality should be beyond suspicion. 
Hence the elaborate and stringent tests which have been 
required for steel, and which had so beneficial an effect in 
maintaining the high standard with which this material 
commenced its career. 

It would probably be impracticable, on account of the 
immense quantities to be dealt with, to submit shipbuild- 
ing iron to the same official tests which steel now under- 
goes; but I would urge upon ironmakers in their own 
interest to pass all their material through systematic tests 
of their own before issning it to constructors. 

The increased and increasing demand for steel will 
assuredly cheapen it, and it will only require a very mode- 
rate reduction in the price to insure that all shipowners 
who value the satisfaction of having everything of the best 
will make it a sine qua non that their ships shall be built 
of steel, unless iron again establishes itself as a material 
which may be relied upon for uniformly good qualities. 


MERCHANT STEAMERS. 
On Modern Merchant Steamers.* 
By James Dunn, 

DuRING the last few years I have been brought. in the 
course of my official duties, into constant communication 
with the owners and builders of the merchant ships of this 
country. And it has been suggested to me that, without 
disclosing any information respecting individual ships which 
has been obtained for the confidential use of the Admiralty, 
and without in any way drawing conclusions which might 
erroneously be looked upon as official, it might yet be of 
service to you if some of the facts concerning modern 
steamers which I have-in the last few years acquired were 
brought before your notice in the present form. 

In the period of which I wish particularly to speak, there 
have been changes in our mercantile marine which must 
be within the knowledge of every person who is in any way 


_* Read at the twenty-third session of the Institution of 
Naval Archit>cts. 


ives them in ignorance of the character of some of the | 
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bronght into contact with shipping matters, or, indeed, of 
any intelligent reader of the daily newspapers. But there 
have been other changes which, though perhaps but par- 
tially known to you, and almost unknown to the general 
public, may yet prove to be of the highest importance. 

Of the general effect of these latter changes I do not 
| propose to speak. It will be sufficient for me to place 

before you, in as simple and — a form as possible, of 
| what these changes consist ; and I do not doubt that from 
|them the members of this Institution will be able to draw, 
far better than could I, conclusions of interest to them- 
selves and of benefit to the country. 
| ‘The changes in our mercantile marine from sail to steam, 
| from wood to iron, and, to a less extent, from iron to steel, 
are, I say, known to every one. 

And equally evident is the growth of our commerce and 
carrying trade, both in absolute magnitude, and in relation 
| to those of other nations. But it is very difficult to realise 
how great these changes have been. 

In 1850, only 12 per cent. of the effective tonnage (i.e. 
carrying power) of our merchant navy was steam tonnage ; 
in 1880 the steam tonnage amounted to 62 per cent. While 
the carrying power of our sailing ships had increased less 
than 60 per cent. (which increase, moreover, occurred 
almost entirely in the first ten years of this period), the 
carrying power of our steamers had increased 1750 per 
cent. 

For several years past there has been a general diminu- 
tiou jin the number of sailing ships owned and employed 
by this country. This diminution has occurred in sailing 
ships of all sizes with one striking exception. There has 
been an increase of about 50 per cent. in sailing vessels of 
| 1400 tons to 2000 tons, and as sailing ships of this, the 

largest size, are still being extensively built for the White 
| Stur and other large firms, it seems likely that it will for 
some years be possible to economically use such vessels on 
long distance trades. With this solitary exception, the 
transfer, first of the general passenger trade, and later on 
of the general cargo trade, from sail to steam is now nearly 
complete. 

As regards the material of which our ships are built ; in 
| 1880 only 20 per cent. of the tonnage built in the British 
Empire was wood, and less than 5 per cent. of the tonnage 
built in the United Kingdom. 

Bat this change from wood to iron appears to be a step 
and nothing more. Iron is being replaced by steel in the 
same way. 
| ‘There were 21,000 tons of steel shipping built in 1879, 
| 36,600 tons in 1880, and 45,000 tons in 1881. We have 
| had the efficiency of steel steamers very thoroughly dis- 
| cussed by Mr. Denny, and the east coast shipbuilders ; and 
| there seems little doubt that in the long run the question 
| will be generally decided in favour of the best material. 

Then, as to the work done by these ships ; the entrances 
and clearances of British ships in the foreign trade at ports 
in the United Kingdom increased from 9} millions of tons 
in 1850 to 414 millions of tons in 1880, being about 340 per 
cent. ; and whereas in 1850 one-fifth of this tonnage was 
steam, in 188) steam formed three-fourths. 

Other countries have largely increased their trade and 
shipping during the last thirty years, but notat so great a 
rate as this. Thejcarrying power of foreign nations has 
| increased by 250 per cent., but ours by 380 per cent. 

The value of British shippiag is now estimated to be one 
hundred and fifty to two hundred millions sterling. 

Remarkable progress has been made in certain trades. 
Take the direct trade between England and the Atlantic 
ports of the United States. From 1850 till 1862 two-thirds 
of this trade was done by American shipping. In 1865 the 
American share had fallen to one-quarter of its amount in 
1862, and in 1880, although the gross trade is three times 
as much as it was in 1850, only one-fourteenth of this trade 
was done in American, and seven-ninths in British vessels. 

Take, again, the Kast India trade. The trade carried 
on by foreign vessels is about the same as it was twenty- 
five years ago, but the trade in our own vessels is seven 
times as much as it was then. 

Over four-fifths of the tonnage passing through the Suez 
Canal is British. I may notice, incidentally, that the size 
of the steamers using the Suez Canal increases very slowly. 
Between 1874 and 1880 the total tonnage passing through 
donbled ; the average tonnage only increased about ten per 
cent. although in the meantime a large number of very large 
vessels had been built expressly for the work. There is, of 
course, the limitation of draught, but it is more likely that 
the large new steamers are swamped by the great number of 
smaller cargo steamers lately sent through the Canal, on 
| account of slackness of trade in the Black Sea and Mediter- 
| ranean. 
| Looking to the immediate future, we may reasonably 
anticipate that we shall retain our share of the carrying 
trade of the world. Each change of the conditions of trade 
appears to operate in our favour. Goods as well as 
passengers are now carried in steamers, and more 
and more in large steamers. Every effort is made to 
decrease the time as well as the cost of transit. And this 
seems likely to be best effected by continuing to increase the 
size and speed of general cargo steamers. The increase of 
size, and the transition from sail to steam, takes place more 
rapidly in British than in foreign vessels. We have the 
great advantage of building all our own steamers, and 60 to 
70 per cent. of the foreign steamers. And so we are likely 
for years to come to have the benefit in peace, and the 
responsibility in war, of most of the carrying trade of the 
world being conducted under our flag. 

The above figures set forth, what you will all agree to, 
that our trade and shipping have wonderfully increased 
during recent years. It appears, moreover, to be agreed by 
all—all, at any rate, whose remarks I have read or heard 
of—that this great trade will be a very vulnerable point in 
any future war. That opinion has been very strongly put 
by American naval authorities, and it was evidently the 
| belief of the Russians in 1878. Iam extremely anxious to 























avoid offering any speculations of my own upon this subject ; 
they would be of small intrinsic value, and they might be 
misconstrued. But the opinions and conclusions of those 
among you who are best able to speak with authority will 
be necessarily founded on a full inquiry into an acquaintance 
with the facts of the case. Such an inquiry would embrace 
not only the extent of our merchant marine, our over-sea 
food supply, and onr foreign and colonial trade, but also 
the resources which are available to defend these interests. 

It would, therefore, include a knowledge as to what part 
of our regular Navy would, after reserving sufficient 
strength for home defence, and for opposal of such hostile 
fleets as we might fairly be expected to meet, be at the 
disposal of the Government for this special work, and of its 
fitness for performing it. It would include an estimate of 
the extent to which, if necessary, this foree may be 
increased, and, when required, manned. It would further 
include a knowledge of the extent, if any, to which mer- 
chant steamers could be used for their own defence, or the 
defence of their fellows ; of their individual fitness ; and of 
the number available for such work. 

I do not say that these, and these only, are the facts 
with which you should be familiar that you might pass a 
sound opinion on the question ; but looking to the fact that 
it has on the one hand been held desirable to very largely 
increase our Royal Navy, under the belief that merchant 
steamers are unfit for fighting, and that, onthe other hand, 
it has been thought that merchant steamers would make 
such excellent cruisers, that the existence of such a class in 
the Royal Navy is unnecessary, I imagine that it is not 
presumption on my part to say that a full inquiry into the 
above matters is necessary, that you may form a reliable 
judgment on the general question of the defence of British 
interests on the ocean. 

It is unfortunate that, while the opinion that the cruising 
vessels of the Navy should be multiplied in number to 
meet these requirements seems to be sometimes held, no 
detailed scheme for providing and maintaining such fleets, 
or for manning them when they were provided, has been 
presented to the public by the supporters of this view. 
And pamphlet writers generally confine themselves to 
depreciatory remarks as to the cost, the slowness, and the 
limited coal supply of our regular cruisers. 

I am unable to put before you, therefore. any informa- 
tion on this side of the question; but I have seen very 
much of merchant steamers during the last six years, and 
during that time many changes bave occurred, which, 
though they have mostly come about for strictly com- 
mercial reasons, have undoubtedly affected, in a remarkable 
degree, their capabilities for modern fighting. To these 
changes your attention is now asked. 

First, take the question of speed. We are principally 
interested with vessels of the highest speeds and of con- 
siderable coal-carrying power. Between 1875 and 1882 the 
number of steamers having ocean speeds of 13 knots and 
upwards has increased from twenty-five to sixty-five. Of 
these, there were only ten of 14 knots speed and upwards ; 
now there are thirty-five. The highest speed was then 
15 knots; now we have several steamers with speeds 
approaching 17 knots. 

This increase in speed of many first-class steamers is all 
the more important, because the average speed of merchant 
steamers has not advanced at a corresponding rate. 

Take, again, the question of coal endurance. The 
gradual improvement of marine engines has brought about 
a considerable increase in the power of cruising or steam- 
ing for long periods without recoaling. The effort made 
to secure economy and success in mercantile trade has, 
directly, increased the fighting power of merchant 
steamers. We have now many steamers which can carry 
sufficient coal to steam round the world at a 10-knot speed, 
and these steamers are of moderate dimensions. There are 
ten such vessels on the Cape Mail service, and four others 
building. None exceed 380 ft. in length. 

In a lesser degree the fighting value of merchant ships 
has been affected, in that their structural strength has 
considerably increased. This has been largely due, in the 
matter of longitudinal strength, to the investigations made 
during the last ten years, and communicated to this Insti- 
tution, and to the great care of Lloyd’s surveyors. Ihe 
improvement in the quality of iron and in the modes of 
working, the use of steel, the introduction of double 
bottoms, and the more general employment of complete 
iron and steel decks, have all helped in this direction. 

The question of structural strength has frequently been 
raised when proposals have been made to fight guns in 
merchant steamers. The Admiralty Committee of 1852 
thought that they would require strengthening, and doubts 
as to their strength have been expressed in this Institution. 
A direct experiment, however, was made in 1878 on this 
point. The Admiralty purchased the Hecla, then building 
at Belfast for the Atlantic trade. Without any additional 
strengthening she was armed with five 64-pounders and one 
40-pounder, on truck carriages, and such fittings and 
stores as would be supplied to merchant steamers were 
placed on board. The vessel was then sent ona trial cruise 
with a complement of officers and men from the Royal 
Navy. Admiral Boys and the officers reported very favour- 
ably of her, and, although she was not so handy as the ships 
to which they were accustomed, and as are other shorter 
vessels in the merchant service, the experiment was a 
decided success. The Hecla has been in commission ever 
since. 

Heavier guns than the 64-povnder were placed on the 
steamers bought by the Russians in 1878; and an Irish 
cattle boat, inthe hands of the Chilians, was armed with 
an 8 in. 11-ton gun, and was employed in the bombardment 
of the Peruvian ports. 

In the next place, there is the question of water-tight 
subdivision. 

It was soon found out on the introduction of iron ship- 
building, that a hole can be much more easily made in the 
bottom of an iron ship than of a wood one; and, as there 
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is very rarely sufficient pump power to* keep the leakage 
under, it follows that, if the bottom is exposed to even 
feeble local blows, an iron ship is much more easily sunk 
than a wood one. 

In war steamers, therefore, the practice of dividing them 
into a number of water-tight compartments by iron trans- 
verse bulkheads was early resorted to, and by having, in 
addition double bottoms, water-tight flats, &c., these com- 
partments have been increased in number, till, in some of 
our recent ships, there are morethan one hundred. Many 
of these might be filled, and the ship would still float. 

But in merchant steamers there has been an extraordi- 
nary amount of apathy in the matter. Vessels collided, 
one or both received some slight damage, foundered in an 
hour or two, perhaps in much less time, and the result 
seems to have been regarded as inevitable. And I believe 
that most people still think so. Every few months a bad 
caselof collision occurs, perhaps with great loss of life, and 
the newspapers almost invariably remark that there is a 
fresh proof that water-tight bulkheads are of no use in an 
emergency. It generally happens that the vessel in ques- 
tion sinks for want of them. Or, if they vary their com- 
ment, they say that there ought to have been more boats, 
or perhaps another pump. I am of opinion that if one-half 
of the ingenuity and perseverance displayed in devising 
means of preserving life in case of a ship foundering were 
devoted to keeping the ship herself afloat, we should attain 
far better results. 

Now, I think it will not appear to you to be asking for 
an unreasonable amount of subdivision to say that a 
steamer onght, under ordinary circumstances of weather, 
lading, &c., to be free from the danger of immediately 
foundering after collision with another vessel. You cannot, 
of course, say that safety in collision shall be absolutely 
guaranteed. A bulkhead may itself be damaged, the ship 
may be already very deeply laden, or with her altered trim 
she may be unseaworthy, and succumb to stress of weather ; 
but these are additional and rather remote risks, and ought 
not to prevent us from saving the ship when none of these 
further dangers occur. It surely may granted that a sbip 
ought not to be allowed to go down in a few minutes, 
when two or three bulkheads would prevent her sinking 
at all. 

So far was this from being the case that there were a 
few years ago only thirty or forty large steamers in the 
country which could, even with great leniency of judgment, 
be said to be so built. Lloyd’s Rules insisted ona bulkhead 
at each end of the ship, and one at each end of the machi- 
nery space.t And if you build a ship with four bulkheads 
only, this arrangement is probably as good a one as 
could be made; but in case of collision between two such 
vessels, only one of these bulkheads was generally of any 
use. The ship struck was almost sure to founder, but the 
striking ship was saved by the collision bulkhead ; so that 
this arrangement might almost be said to offer a premium 
on running down a vessel which got in unsafe proximity to 
your own. 

In examining the loss of life and property at sea, the 


small amount of life (compared with property) lost by col- 
lisions is mainly due, I believe, to the collision bulkhead 


saving the striking ship. The vessel struck founders 
almost at once ; but her crew either jump on board the other 
steamer at the instant of collision, or are picked up shortly 
afterwards. 

Now while this arrangement saved one vessel, two other 
bulkheads would save the other. Take a steamer of the 
most common type, a medium sized cargo steamer. She 
is compelled to have the collision bulkhead. She must 
also have two more, which bound the engine-room, thongh 
these are sometimes not water-tight. It is then only neces- 
sary to make them so, and put in two other bulkheads, 
and you will insure, in ordinary cases, the safety of the 
ship. 

Something of this kind was frequently attempted in 
merchant steamers, especially in long passenger ships, but 
often in a very remarkable manner. Ibe bulkheads were 
usually so arranged as to give the minimum amount of 
safety on the given weight of iron. In many ships the 
great care exercised in making water-tight doors in the 
‘tween decks was thrown away by cutting large open door- 
waysin thehold. Bulkheads, with elaborate sliding doors 
in the hold, had their tops below the water level. Some 
vessels had as many as ten or twelve bulkheads, of which 
but one was of the slightest use in collision. 

Good subdivision has been said to be impracticable, on 
account of the expense and the inconvenience of arbitrarily 
dividing the holds. 

The best reply is that it is now very generally done. 
Even in 1875 there were large firms all of whose steamers 
were so built, and now there are no first-class mail steamers 
building which are not so constructed. All the passenger 
steamers built during the last three or four years for the 
Allan, Anchor, British India, Clan, Colonial Mail, Cunard, 
Guion, Inman, Monarch, Orient, Peninsular and Oriental, 
and Union Lines comply with the condition above re- 
ferred to. 

Many other companies own Atlantic cattle and cargo 
steamers, colliers, and passenger paddle river boats, which 
are similarly built. These facts will probably be taken as 
conclusive of the question of the practicability of bulkheads 
in steamers. 

The expense is small. One firm estimated it as 300I. 
each for altering a fleet of mail steamers. But the cost of 
introducing them while building, or in many cases of 


* In some of the latest mail steamers very powerful 
pumps have been fitted ; but the above statement is still 
substantially true. 

+ There has been recently added to Lloyd's Rules a 
recommendation that, in steamers 280 ft. long and above, 
an additional bulkhead be fitted in the main hold extend- 
ing to the main deck. It is to be regretted that Lloyd’s 
have not gone farther in this direction. 





merely arranging them so that they shall not be useless, is 
much less. And I imagine that very little extra cost is 
involved in inserting in the contract, as is now generally 
done in these cases, that the ship is to be built with bulk- 
heads to meet this condition. The loss of money due to 
one large vessel sinking would pay for this extra work in 
three or four times as many ships as are yearly registered. 

A very long saloon is the greatest difficulty met with, 
but long saloons with cabins at the sides are otherwise 
objectionable, and are being discontinued. 

In cargo steamers it is evident, on looking at the diagram, 
there is no difficulty at all. You have the same hatches, 
the same winches, and the same stowage with bulkheads or 
without them, and the bulkheads confine local leakage and 
consequent damage to cargo. 

There is one other objection I have heard. It has been 
said by eminent builders and others in this Institution that 
these bulkheads cannot be relied on. A few test cases may 
be interesting. 

The Agia Sofia, 2586 tons, owned by Papayanni and Co., 
was struck by the Newton while lying in the Mersey, with 
2300 tons of cargo on board, in September, 1880. She was 
cut down to 2} ft. below the water-line, but her bulkheads 
kept her afloat. 

The Anchoria, 4457 tons, of the Anchor Line, was struck 
by the Queen, 4457 tons, 300 miles from Sandy Hook, in 
June, 1880. She was struck nearly amidships, and had 
28 ft. of water in the compartment, but her bulkheads 
saved her. 

A similar case was that of the British Queen, of the 
Cunard Line, in the Mersey in 1867. 

The City of Agra, City Line, was struck 8 ft. abaft 
engine-room by the Nepthis, at the month of the Mersey, 
in November, 1880. She was cat down to within 8 ft. of 
tbe keel, but the bulkhead dividing the after hold, though 
damaged by collision, saved the ship. 

The Helvetia, 4588 tons, of the National Line, was in 
collision with the Mona in the Mersey, in January, 
1881. She was cut down several feet below water in after 
hold. The compartment filled, but the bulkhead saved the 


ship. 

The Sutherland, 959 tons, of the Leith and Hamburg 
Line, was cut down by the Duchess of Sutherland, going 
14 knots, off Holyhead, in July, 1877. The after hold filled, 
but the bulkhead at fore end save the ship, and she steamed 
into Holyhead. 

The Utopia, 2731 tons, of the Anchor Line, was struck 
by the Merlin in February, 1878. Fore hold, 60 ft. long, 
filled ; but bulkheads kept the ship afloat. 

There are many other instances of a similar kind, but 
these will be enough to show that bulkheads are struc 
turally strong enough to resist the pressure of water upon 
them. 

A large part of this paper has been taken up by the 
question of water-tight subdivision, but you will perhaps 
pardon this, in consideration of the very great importance 
of the change which is thus taking place in merchant 
steamers, both from a commercial and military point of 
view. 

Another change is in the increasing breadths of many 
modern steamers. ‘This has been largely due to those ex- 
periments which have shown that economical results are by 
no means confined to ships of excessive length. It is a 
change of great importance, for three reasons : 

In the first place, the shorter ships are handier ones ; in 
the second place, they have presumably greater stability ; 
and in the third place, the increase of beam makes it 
possible to place a block of coal of considerable thickness at 
the sides of those portions of the machinery which are 
above or near the water line. 

In 1878, and again last year, some interesting trials were 
made of firing shells at loose coal, representing the bunkers 
of merchant steamers. The general result was that the 
thickness which ¢an be got in ordinary steamers is sufficient 
to stop shells from the heaviest guns in general use in un- 
armoured war vessels. And the greater beams now 
becoming common make it possible, with some thin loose 
armour plates, such as might easily be used in case of 
necessity, to stop shells even from the powerful 6-in. and 
8-in. breechloading guns of Sir William Armstrong. This 
increase of resisting power is an important consequence of 
the increasing beams of modern steamers. 

A considerable change in the forms of modern steamers 
has come about through the explosion of the old notion 
that the form and area of midships section were all- 
important elements in economy of speed results. Steamers 
have no longer the great rise of floor formerly common, 
and have consequently greater cargo capacity. 

In these alterations of forms, and in other matters, we 
are indebted to a considerable extent to those shipbuilders 
who have so wisely and successfully availed themselves of 
the results of modern science. 

Then there is the very common use of double bottoms. 
They are of very great use in case of a vessel getting 
ashore,—most of all when she runs over a reef into deep 
water. This is a case which transverse bulkheads may fail 
by themselves to meet. 

The steering power of merchant steamers has been 
increased, not only by the adoption of more moderate 
proportions than those in use a few years ago, but also by 
the introduction of steam-steering gear. It might be still 
more largely increased by increasing the rudder area, which 
is still about the same as when hand power only could 
be used. In that case the rudder posts would require 
strengthening, and this appears to be so even now, if we 
may judge by the frequent disablement of steamers through 
injury to the rudder posts. 

The same results have been aided by the introduction of 
twin screws into our large merchant steamers. It is quite 
true that at present it has been only an introduction; but 
I hope that the three large twin-screw steamers built last 
year, and the two building now, will prove to be the 
commencement of a very general practice. That there is 
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a serious drawback in the extra care required in docking 
no one doubts. And many small cases of injury to the 
screws might occur ; but they would occur where there is 
every means of repairing the damage, and not like accidents 
to single screw ships, far away from port. Large and 
valuable vessels are now continually breaking down in mid. 
ocean by the failure of some part of their machinery, This 
will be practically impossible in a twin-screw steamer, and 
will save the expense of towing into port, of the consequent 
delay, and of repairing the ship away from home, or towin 
her all the way back again. Twin screws have given rd 
war ships, and will yet, I hope, give to merchant ships, a 
practical immunity from the perils of machinery break. 
downs in mid-ocean, and a reliable steering apparatus in 
reserve. 

Summing up the foregoing statements we have then : 

1. The British mercantile marine has grown to an 
unprecedented extent, and has acquired a larger part of 
the trade of the world than it ever carried before. Each 
change in the conditions of trade has appeared to favour it 
and our advantage is likely to continue for some while to 
come. 

2. The best method of defending this marine in war time 
has been a subject of frequent discussion. And one element 
in the question is the fighting power of modern merchant 
steamers. 

3. Daring the last few years important changes haye 
occurred in merchant steamers. They have acquired: 

(1) Increased speed. 

(2) Increased coal endurance. 

(3) Greater structural strength. 

(4) Mach better water-tight sub-division. 

(5) Improved pumping facilities. 

(6) Greater beam. 

(7) Double bottoms. 

(8) Steam-steering gear. 

(9) In a few cases, twin screws. 

These are some of the chief changes which have occurred 
during recent years in modern merchant steamers. They 
have come about to a very large extent as the natural 
development of our merchant trade. In part they have 
been due to special effort. They have all improved the 
commercial value of the ships themselves, and, in that 
sense, have been of value to the nation. But they have 
perhaps, been of almost equal importance in the degree to 
which they have affected the conditions of those problems 
which have so continuously varied during recent years— 
the naval defence of this country and the provision for the 
safety of its merchant marine in war. 

In this way I trust that a statement of facts, without 
any expression of my opinion on them, may be of interest 
to some of you, as being, to a large extent, the authors of 
these changes, and of service to the Institution as affording 
a basis for the discussion of a subject so interesting to all 
of us—the maritime strength aa security of the British 
Empire. 

CORROSIVE EFFECTS OF STEEL ON 
TRON. 
On the Corrosive Effects of Steel on Iron in Salt Water.* 
By Mr. J. FARQUHARSON. 

Ar the meeting of this Institution last year attention 
was drawn to this subject, and some particulars furnished 
of actual cases of rapid corrosion. The facts then stated 
were rather suggestive than conclusive that its origin was 
the steel combination, as there are other known causes of 
equally rapid corrosion where no steel is present. Large 
iron forgings, besides being liable to external influences, 
contain within themselves elements of decay as rapid as 
any then noticed. Such forgings are made up of numerous 
smaller ones, and after being welded up into one whole, 
they contain more or less magnetic oxide, which is as 
destructive as a like quantity of copper would be if placed 
in its stead ; the well-known fissures or deep seams, which 
appear more or less in all rolled or forged iron when cor- 
roded by salt water, are wholly due to this cause; these 
fissures bear in direction a certain relation to one another, 
by which they are readily known when the actual case is 
before us, but not otherwise. Although the Admiralty 
practice does not involve combinations of iron and steel to 
any great extent, the question raised last year was con- 
sidered of sufficient importance to test by actual experi- 
ment, the results of which I am now permitted to bring 
before you. Before doing so, in order that the basis of the 
experiment may be clearly understood, it may be well to 
notice, briefly, another experiment, made two or three 
years ago for the purpose of testing the effects of surface 
oxide or scale on rolled mild steel. The two points which 
that experiment was designed to ascertain were, first, the 
amount of injury by pitting which the scale might cause in 
a given time when portions of the surface is unprotected 
by such scale ; secondly, whether such scale action is likely 
to be permanent. The result went to show that there is 
practically no diminution at the end of six months’ immer- 
sion in salt water, steel plates completely covered by scale 
in combination with a similar steel plate without scale, in 
some cases did not lose a single grain in weight; second, 
the loss of weight or work done by steel oxide was found 
to be rather more than from a plate of copper of the same 
size. ‘Ihe experiment now about to be described was there- 
fore undertaken with a full knowledge of these results, 
which account for much of the confusion and misappre- 
hension which have arisen in cases where scale was neg- 
lected, and which show that in any case intended to test 
relative corrosion of metals, surface scale or oxide must 
not be neglected ; that care must be taken that the mate- 
rials used are iron and steel and nothing else, and that the 
surfaces be large enough to give a good average result. Ia 
the present case, plates of iron and steel of equal size, with 
an aggregate surface of 48 superficial feet, were used. After 


* Kead at the twenty-third session of the Institution of 
Naval Architects. 
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- ng the scale completely removed by dilute hydrochloric 
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coved wooden frame, parallel and lin. apart, iron and 
steel alternately. The first, third, and fifth pairs were elec- 
trically combined by straps of iron at the tops ; the second, 
fourth, and sixth pairs being left unconnected, and therefore 
each plate of which was cnly subject to ordinary corrosion, 
as if no other metal existed. The whole series so arranged 
were placed in Portsmouth Harbour, and left undisturbed 
for six mouths, when they were taken up and again 
weighed. The loss of each plate was found to be as 
under : ° 
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From the above it will be seen that the three iron plates 
combined with steel lost 2l0z. 57 grs.; that the three 
similar iron plates not combined lost only 11 0z. 137 grs. 
The plates were identical in size and all cut from the same 
sheet, the effect of combination with steel being to nearly 
double the loss of weight. The proof that the great excess 
of loss was not due to anything in the plates themselves 
will be clearly seen by comparing the combined and uncom- 
bined steel plates thus: The three combined with iron 
lost only 4 oz. 187 grs.; the three uncombined lost 
12 oz. 60 grs., or nearly three times as much as those 
protected electrically by the iron. These two facts taken 
together, viz., iron combined with steel invariably lost 
more, and that steel so combined lost less, prove to a 
demonstration that electrical action existed. The difference 
in such loss of weight is a measure of the amount of such 
action from which it would be easy to draw wrong conclu- 
sions; one thing may be inferred, viz., that in this particu- 
lar case about two-thirds of the electrical energy of the 
combination was given up in reducing the metal, and the 
other one-third in the intervening liquid; taking the dis- 
tance apart into consideration, it will be seen that the 
energy was considerable. The laws of electro-chemical 
action are brief, simple, and invariable, but the results 
are so modified by conditions which interfere in practice 
that a clear appreciation of them is necessary in each par- 
ticular case. It would not be safe to infer that if these 
plates had only been one-fourth the distance apart, the 
loss would have followed the well-known law, because in 
such a case it is probable that the action would soon have 
been arrested by the formation of rust between the plates ; 
on the other hand, if the iron plates had been protected, 
except a patch in the middle by waterproof material. all 
other things remaining the same, it is quite certain that 
the result would have been serious injury to the plate by 
pitting of the exposed part on which a very large portion 
of the energy insuch a case would be concentrated. Again, 
had the plates been placed edge to edge and contact main- 
tained, the iron would certainly have suffered much on the 
edge next the steel. Before leaving this part of the subject 
a word of explanation with reference to a difference which 
may be noticed in the relative loss of the third pair of 
combined plates is necessary, in which case the steel lost 
more and the iron less than in other similar pairs; the 
anaganer cause of this is that the connexion at the top was 
ess perfect than it should have been, and that in conse- 
quence rust formed between the connecting strap and the 
plate, which after a time arrested the electrical energy and 
reduced it to a case of simple corrosion. With this excep- 
tion, which is not a large one, the results are fairly uni- 
form, when judged in the light of local influences which 
may exist in the individual plates. 

The main object of this experiment was to test the 
effects of combinations of iron and steel, and the lesson 
taught is to either avoid altogether such combinations or 
to take care to so modify the conditions as to minimise the 
injury to the iron, but you will observe that the arrange- 
ments in this experiment are such that the results may 
throw some light on a still more important question, viz., 
the relative endurance of iron and steel when freed from 
injurious combinations. The already extensive and still 
growing use of steel makes this a matter of very great 
importance. Assuming that the unconnected plates of 
steel and iron represent the normal loss of each under 
ordinary and equal conditions, they approximate so closely 
that the endurance may be considered as practically the 
same, and this result agrees with that obtained from other 
and more extensive tests previously made for the Admiralty, 
and which formed the basis and justification of the use of 
steel instead of iron in naval construction ; in the present 
experiment the unconnected plates had an aggregate sur- 
face of twelve superficial feet each metal. The total loss 
of weight was—iron, 11 oz. 137 gra.; steel, 12 oz. 60 grs. ; 
difference in favour of iron on the whole surface 360 gra. 
weight, or 30 grs. per foot superficial, which is inconsider- 
able. A careful examination of the steel plates in this and 
other cases after immersion convinces me that these results 
(satisfactory as they may be when taken in conjunction 
with the other advantages of steel) are neither as good as 
they might be or as they would be, if the importance of 
uniformity were recognised and the ingredients thoroughly 
mixed, as they should be in the process of manufacture. 
In almost every plate there are evidences of local action 
between one portion and another—a sure indication that 
the manganese is not evenly diffused throughout. The 
plates used in this experiment are here, and we advise all 
interested to examine them and judge for themselves. In 
a former case in which the surfaces before immersion had 





been finished bright by fine filing, the marks could be seen 
after six months on some parts, whilst other parts of the 
same plate were well corroded. In the present case the 
plates were not so prepared, but there are equally clear 
evidences of the facts observable. I commend this matter to 
the attention of steel makers and steel users, who are both 
interested. It has been said that manganese is difficult of 
diffusion, but if its importance as affecting the durability of 
the steel is recognised, means would soon be found to improve 
it. Knowing the facts stated above, on a recent visit to steel 
works I took careful note of the practice, which was as 
follows : The furnace was tapped, and as soon as the molten 
steel began to run into the ladle, two men, with a shovel 
each, began to throw the ferro-manganese into the ladle, 
and this they continued to do until the steel was all in; no 
steps whatever were taken to mix by stirring or agitation. 
In such a process the wonder is that the results are no 
worse than they are found to be. When the ingredients 
are thoroughly mixed, there is good reason to believe that 
the endurance of steel, as regards corrosion, will not only 
be equal to the best iron but far superior, as it ought to 
be, and the time may not be far distant when consumers 
may find a ready means of detecting inequalities which will 
help to secure attention to this important matter. 








THE REVISION OF THE TONNAGE LAW. 
On the Revision of the Tonnage Law.* 
By W. H. WHITE. 

Ir appears desirable, for many reasons, that the present 
meetings of the Institution should not pass without afford- 
ing an opportunity for the discussion of the various pro- 
posals for the revision of the tonnage law, made in connexion 
with the work of the Royal Commission of 1881. Having 
found on inquiry that no other member proposed to contri- 
bute a paper on the subject, and having had occasion to 
make it a special study, 1 now propose to attempt such a 
brief statement of the case as is possible within the limits 
of time assigned, and in a form which may serve as a basis 
for discussion. 

The first question which I would suggest for considera- 
tion is as follows : 

Having regard to the present conditions of trade and 
shipping, should internal capacity be retained as the basis 
for tonnage measurements ? 

The majority of the Commissioners have answered this 
question in the affirmative, and give reasons for their 
opinion, to which reference will be made shortly. It may be 
useful, however, to recall the facts as to the use of internal 
capacity in tonnage measurements. 

Some of the earliest tonnage laws on record had this 
basis. For example, under the Ordonnance de la Marine of 
1681, French merchant ships were roughly measured inter- 
nally, and 42 cubic feet (1.44 cubic metres) were reckoned 
to the ‘‘ton.’’ This unit of space was supposed to be 
required for stowing four bariques or wine casks, and was 
useful as a guide to stowage. But for ships of that period 
the tonnage thus obtained by internal measurement approxi- 
mately expressed also their dead weight capability. Very 
similar remarks apply to the English law of 1720 for 
measuring ships engaged in carrying spirits ; the tonnage 
estimated from internal measurements expressed the 
approximate carrying power. 

Dead weight was undoubtedly regarded as the fair basis 
for assessment of tonnage dues up to about half a century 
ago; and tonnage laws, like those just mentioned, or 
others (like the B. O. M. rule) depending upon external 
measurements, were intended by those who first framed 
them to approximately measure dead-weight capability. 

Until 1833 there seems good reason to suppose that the 
principle of measurement by internal capacity, as now 
understood, was not accepted. The Commission which 
reported in that year appeared to haye led the way to the 
acceptance of this as “‘ the fairest standard of measurement, 
including [in the space measured! all those parts of a 
vessel which, being under cover of permanent decks, are 
available for stowage.’’ All subsequent legislation for 
British shipping has proceeded on these lines. First came 
the imperfect ‘* New Measurement’’ Law of 1836, and next 
the tonnage law embodied in the Merchant Shipping Act 
of 1854. ‘The intention of these two laws is identical ; but 
into the latter Moorsom introduced the more perfect 
system of measurement with which his name will always 
remain associated. 

In framing the tonnage law now in force two funda- 
mental conditions were accepted: First, that the taxable 
tonnage of a ship should be represented by her freight- 
earning power; second, that the space available for 
remunerative service—the conveyance of passengers or 
cargo—should be taken as the measure of freight-earning 
power. A reference to Moorsom’s excellent book on ‘‘ The 
Laws of Tonnage,”’ or to his other publications, will show 
that the above is a fair statement of the intentions of the 
framers of the Act of 1854. 

Leaving out of account for the present the difficulties 
which arise in determining what shall or shall not be 
included in the taxable space, and not entering into the 
vexed question whether tonnage dues should be assessed on 
earning power, it may be well to inquire whether the 
changes in the construction and propulsion of ships made 
since 1854 have not necessitated some modification of the 
opinion that internal capacity is the fairest measure of the 
possible earnings of most ships. 

This is scarcely a matter for argument. There are 
undoubtedly many vessels in which what was thought to 
hold good generally in 1854 still holds good—as, for 
example, passenger steamers and vessels engaged in carry- 
ing light merchandise. On the other hand, it appears to 
be generally admitted that, in the great majority of ships 
at the present time, the limit of freight earning is to be 
found in their dead-weight capability. Mr. Waymouth’s 

* Read at the twenty-third session of the Institution 
of Naval Architects. 








forcible statement of this aspect of the question will be in 
the minds of all who are interested in the working of the 
tonuage law. This result has been brought about by many 
causes—among others, by the introduction of special 
appliances for packing many descriptions of light goods 
into small compass, while the change from wood to iron or 
steel, and the modifications of types gradually introduced, 
have tended to an increase in the ratio of internal capacity 
to dead-weight capability. 

The awning deck class is a good example, if an extreme 
one, of this tendency. It undoubtedly has much to 
recommend it as regards safety and good behaviour, yet it 
appears that the internal capacity is so great in proportion 
to the carrying power that the whole available space can 
never be utilised, even when the lightest cargoes are carried. 
The limitation of draught imposed on the class by Lloyd’s 
Registry no doubt contributes to the result, but so far as I 
am aware no one considers that the limitation of draught is 
too great, or that the ships ought to be deeper immersed. 

On this ground, therefore, there is good reason for 
objecting to the universal application of measurement by 
internal capacity, because the majority of sea-going ships 
no longer find their limit of earning power in space. In 
certain classes of ships space is still of the greatest value, 
but these are not so numerous and important as the others. 

Another reason for abandoning the present basis of 
measurement has been found in its supposed tendency to 
foster the construction of specially unsafe types of ships. 
Here there is a great conflict of opinion, not merely amongst 
the witnesses, but between the majority of the Commission 
and certain dissentient members. The controversy as to 
the ‘‘ well-deck type’’ of ship, for example, can scarcely be 
said to have been brought to a satisfactory conclusion, and 
any one who attempted to decide whether or not that type 
was a good one by reading the evidence and reports would 
experience no small difficulty. I shall not venture into 
this debatable ground further than to say that other circum - 
stances besides the tonnage law appear to have encouraged 
the construction of well-deck ships, and that if the extent 
to which they should be loaded were duly considered, there 
is an @ priori reason why this type should not be safe at 


sea. 

Admitting that Mr. Waymouth is correct in saying that 
**the aim of the ordinary shipowner is to have a vessel 
which will carry as many 20 ewt. tons upon as few 100 
cubic feet tons (on which he pays his tonnage dues) as he 
possibly can,”’ it is obvious that ‘‘ the 200 cwt. tons’’ in a 
given ship depends upon the load-line. If Lloyd’s fixed 
such a line for well-decked ships as they do for awning- 
decked ships, the former class would probably be less 
deeply loaded that it now is, and be proportionately safer. 

All these considerations emphasise the close relation that 
exists between tonnage legislation and load-line rules, and 
make one doubt the wisdom of the opinion expressed by the 
majority of the Commission that these two questions 
should be separately considered. On the other hand, it is 
obviously unfair to credit the existing tonnage law with 
losses of life and property resulting from deep or improper 
lading. In short, I have not been able to discover that in 
its general effect upon merchant ship construction the Act 
of 1854 has been prejudicial or injurious; and, on this 
ground, its abolition cannot be reasonably urged. 

The majority of the late Commission consider that suffi- 
cient grounds for resisting any change in the principle of 
measurement by internal capacity can be found in the 
following summary of facts : 

First.—T hat the 39,000 ships of all descriptions and size, 
constituting the British Mercantile Marine, are now 
admeasured under a system based on internal cubical 
capacity, with deductions for crew and propelling space, 
and that the mercantile and shipping community are 
familiar therewith and base their transactions thereon. 

Secondly.—That all the chief maritime countries of 
Europe, the United States, the Suez Canal Company, and 
the Danubian Commission have adopted our system, and 
that it is very desirable for statistical purposes and uni- 
formity of taxation that an international tonnage should 
be established. 

Thirdly —That the dues levied in British and many 
foreign ports, and by the Commissioners of Lights, are on 
our present tonnage, and that great confusion, expense, 
and difficulty would arise on their adjustment to any other 
8 





jystem. 
Fourthly.—That many important financial engagements 
are based on dues levied under the present system. 

Fifthly.—That anomalies and inequalities would exist in 
any alternative scheme that has been suggested to us; and 

Lastly.—That one of the merits claimed for those alter- 
native systems is that they practically arrive at the present 
tonnage by other means. 

Most of these arguments bear a curious resemblance to 
arguments raised against other changes in tonnage measure- 
ment made during the present century. There is, no 
doubt, some force in the statement that a change of system 
must involve a certain degree of novelty and inconvenience, 
but these are only temporary, while the ultimate advan- 
tages of revision are permanent, if the work is wisely done. 
The enormous growth of the mercantile marine naturally 
brings with it a corresponding increase in the magnitude of 
the task of revising the system of measurement; but, on 
this ground, if revision can be shown to be desirable, it 
should not be delayed, since the growth of shipping con- 
tinues. 

Another argument which seems to have but little weight 
is that last mentioned. As a matter of convenience in 
statistical statements relating to shipping, all previous 
changes in measurement have been so arranged as to keep 
the aggregate tonnage of existing ships approximately the 
same under the old and new systems. For instance, 
Moorsom did this in choosing 100 cubic feet as the unit- 
ton for the present register tonnage ; and those who now 
urge revision, for the most part follow in his steps in this 
particular. But it must be remarked that after the lapse 
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of time, when a new system has been fairly launched, and 
its effects have become apparent, the tonnages of a new 
ship measured by the old and new methods would probably 
differ widely. 

The second paragraph, on the other band, contains a 
really weighty argument against a change of system ; and 
another such argument may be found in the apparent 
absence of any general desire for that change on the part 
cf either those who pay or those who receive dues. 

After having carefully read through the evidence of 
witnesses examined by the Commission, I can find no trace 
of any general or widespread desire for a change of principle 
among the classes mentioned, although some _ persons, 
whose opinions must command respect, expressed a desire 
for such a change. This circumstance appears to show 
that, although the existing law is undoubtedly faulty in 
many respects, and might possibly be improved upon by 
the adoption of another basis for estimating taxable ton- 
nage, it has not in its general operation caused grave 
dissatisfaction. 

The argument for a continuance of the present system, 
because it gives a promise of the establishment of an inter- 
national tonnage, cannot be lightly dismissed. It must not 
be forgotten that our lead in this matter has been followed 
not merely by the principal maritime nations, but in the 
tonnage rules for the Danube and Suez Canal navigations. 
Nor should it be overlooked that most of the departures 
from absolute uniformity of system in the laws of different 
countries, may be explained by the variations in the English 
treatment of the subject expressed in the various Bills intro- 
duced into Parliament, but not passed. Admitting that 
absolute uniformity has not yet been secured, I am con- 
vinced, from a careful examination into English and foreign 
publications relating to tonnage, that a closer approach to 
uniformity has been secured than has been supposed to exist 
by some writers. As to gross tonnage, there is practical 
agreement ; as to net tonnage, there are differences amount- 
ing, perhaps, to 12 or 14 per cent., but these differences 
can be readily estimated and allowed for. Already con- 
siderable advantage and convenience result from the 
approach that has been made to international tonnage ; 
and to change the basis of measurement, except it were 
done by an international conference, would practically 
undo the work of twenty years. Of course, if some alter- 
nativesystem could be found free from objections and 
anomalies, and it were adopted for the British mercantile 
marine, the probability is that other maritime nations 
would adopt the system. But it scarcely seems proper to 
assume, as has sometimes been done, that other nations 
must always and of necessity follow our lead. 

Assuming that there is no immediate prospect of a change 
in the basis of measurement, it seems desirable to consider : 

Whether or not the amendments in the existing law 
enggested in Paragraph 44 of the Rerort of the Majority of 
the Commission, are likely to give general satisfaction, and 
to remove the anomalies and difficulties which now occur in 
the application of the Act of 1854? 

These amendments are as follows : 

a. That the rules for admeasurement now in force should 
be amended so as to give greater freedom to the authority 
charged with the duty of carrying them into effect and to 
insure the utmost accuracy in ascertaining the contents of 
spaces. 

b. That special rules suitable to the present state of ship- 
building be framed for the admeasurement of iron vessels. 

c. That the depth for the measurement of tonnage of 
iron ships should be from the tonnage deck to the top of 
the floor plates, subject toa limitation as to the depth 
of the floor plates to be allowed in the measurement. In 
fixing this limitation regard should be had to the breadth 
as well as the depth of the ship. We append a list of vessels 
at present registered having a bracket or cellular double 
hottom, showing the proportion which the depth of the 
double bottom bears to the breadth and depth of the sbip ; 
which, taken in connexion with established practice as to 
depth of floor plates in vessels of various types, will farnish 
data on which equitable detailed rules can be framed for 
the purpose of legislation. 

d. That gross tonnage should be made to include all per- 
manently covered and closed in spaces above the uppermost 
deck ; and that erections with openings either on deck, or 
coverings, or partitions that can readily be closed in, should 
also be included in gross tonnage, but that skylights of 
saloons, booby hatches for the crew, light and air spaces 
for the boiler and engine-rooms when situated above the 
uppermost deck, as well as erections for the purposes of 
shelter, such as turtle-backs, open at one end, and light 
decks supported on pillars and unenclosed, should not be 
measured for the purpose of their contents forming part 
either of the gross or register tonnage. Cargo carried 
under suth erections should continue to be measured for dues 
under the Act of 1876, the same as if stowed on the open 
deck. 

e. That for the purpose of arriving at a register tonnage 
that shall, as nearly as is practicable, represent the actual 
space in a ship available for cargo, there should be added 
to the deduction at present made for crew space the con- 
tents of the master’s cabin, provided it be used solely by 
the master and crew; and, further, that there be deducted 
the contents of spaces used for the working of the helm, 
the capstan, the anchor gear, and for keeping the charts, 
signals, and other instruments of navigation and boat- 
swain’s stores, and also the spaces occupied by donkey 
engine and boiler if connected with the main pumps of the 
ship. 
ft That sailing vessels he further allowed a deduction for 
the space occupied by the sail rooms ; this deduction not to 
exceed 2} per cent. on the gross tonnage. 

a. That the deduction for propelling space in steamers 
should be the actual space set apart by the owner, at his 
discretion, for the engine and boiler room and permanent 
bunkers, provided that such space be enclosed and separated 
from the hold of the ship by permanent bulkheads, and 





that the bunkers be so constructed that no access can be 
obtained thereto otherwise than through the ordinary coal 
shoots on deck, or in the ship’s side, or from the openings 
in the engine room or stokehold ; but that to meet the 
varying requirements as to fuel of steamers engaged in 
long voyages, and to encourage ample ventilation to boiler 
and engine rooms in hot climates, owners of steamers 
should have the option to claim as deduction for propelling 
space the actual contents of engine and boiler space plus 
75 per cent. thereon in the case of screw steamers, and 
50 per cent. in the case of paddle steamers, without 
restriction as to extent, construction, and use of bunkers. 
Provided always that the deduction for propelling space 
shall not exceed 33 per cent. of the gross tonnage of any 
screw steamer, and shall not exceed 50 per cent. of the 
gross tonnage of any paddle steamer. 

h. That there shall not be deducted from the gross 
tonnage the contents of any spaces that have not first been 
included therein. 

i. That the spaces above the uppermost deck that are 
measured into gross tonnage should be specified with their 
contents on the certificate of registry of British ships, and 
that the spaces whose contents are deducted from gross 
tonnage should, in like manner, be specified on the certifi- 
cate of registry; and, further, that the carrying of pas- 
sengers and cargo (including live stock) in spaces deducted 
from gross tonnage be prohibited under penalties, except 
under thesecond rule for deduction of propelling space. 

There can be no doubt that many of these amendments 
would prove advantageous if adopted. As to a and 4, it 
may be noted that the advances made in scientific {know- 
ledge on the part of persons engaged in shipbuilding during 
the last thirty years appear to render it unnecessary to 
rigidly prescribe the mode of taking the measurements and 
making the calculation for the volume of capacity. Sug- 
gestions d, e, andi are obviously made with reference to 
the Suez Canal regulations; while h has grown out of 
recent occurrences, which need not be dwelt upon, and it is 
so reasonable that it must find general acceptance. No 
one is likely to find fault with the small favour granted to 
sailing ships in f; but it is singular that while a limitation 
in allowance is fixed for sail rooms, no similar limitation in 
deduction appears in the preceding paragraph e for crew 
space, &c. 

he three most important paragraphs are those relating 
to depth of hold, for measurement c, closed or covered in 
spaces d, and deductions for machinery and coals e. These 
are also the amendments which seem most open to doubt ; 
they deal with matters on which warm controversies have 
already arisen, and deal with them in a manner which will 
give satisfaction to few. 

lake, for example, paragraph c, which is really an 
approval of the view taken by the Board of Trade of the 
disputed question of the measurement of ships built on 
the cellular system with double bottoms fitted to hold water 
ballast. It is unnecessary to revive the Chilka controversy ; 
but it is impossible to pass the subject by without a few 
further remarks. For the purposes of tonnage measure- 
ment, and for that alone, it is recommended that a hypo- 
thetical boundary shall be constructed from the bilges to 
the middle line of ships built on the cellular system. This 
hypothetical boundary in most cases would be a little below 
the inner skin of the cellular bottom, so that the nominal 
tonnage would be estimated toa boundary line involving 
certain spaces where cargo never could be stowed, because 
they are in the double bottom. This appears to bea 
departure from the fundamental principle of the Act of 
1854; but the Majority Report justifies the recommendation 
by the following passage : 

“45. As regards provision for water ballast, it seems to us 
that althongh double bottom spaces may not be used for 
the stowage of cargo, they often practically contribute to 
freight-earning, inasmuch as the entire hold in such cases 
is available for light cargo, whereas a portion of the hold in 
a ship not fitted with water ballast would be unremunera- 
tively occupied by stone or other material for ballast. It 
is also manifest that a ship fittted with a double bottom on 
the bracket or cellular system is externally a larger ship 
and is capable of carrying more dead-weight cargo, with a 
given freeboard, than a ship of the same internal dimen- 
sions and of precisely the same tonnage, constructed with- 
out a double bottom, or with double bottom water ballast 
on the McIntyre system. It is, therefore, our opinion, 
notwithstanding the statements referred to in Section ly 
of this report, that whilst, on the one hand, ships con- 
structed to carry water ds a ballast should not have undue 
advantage in the admeasurement of tonnage over ships 
carrying other sorts of ballast, on the other hand, they 
should not be placed at a disadvantage. We would leave 
owners at liberty to make such water ballast arrangements 
as they please in each case, but we do not think that any 
water ballast spaces which may be situated above the floor 
plates, or above the point indicated by the limitation as to 
the depth of the floor plates, should be exempted from 
measurement into tonnage.”’ 

One obvious reflection, on reading this statement, is 
how should vessels be measured if built on the cellular 
system, but not fitted with water ballast? Cases of this 
kind may be very exceptional, but they are not beyond the 
range of possibility. 

Again, it appears somewhat singular that, just at the time 
when the transverse system of building with frames and 
floor plates is being to a great extent displaced, a proposal 
should be made to take that old system as a standard, and 
to put a penalty upon departure from it. I cannot forbear 
also from drawing attention to the introduction into this 
argument of considerations relating to the external forms 
and sizes of the ships compared, and of other considerations 
relating to the economical advantages of water ballast as 
compared with stone or other ballast. We have here a 
curious illustration of the possible result of attempting to 
assess ships upon the basis of their earning powers ; and it 
is easy to imagine many extensions of the argument as to 





“* practical contributions to freight earning’’ to other fea" 
tures of construction or propulsion, if the plain vale et 
taking space actually available for stowage of car 0 H 
departed from. sities 

The recommendations made in paragraph d are not likely 
to remove the difficulties which are constantly arising unde 
the present law respecting covered or closed-in ennees. 
There may be a better and more precise definition in the 
clause now proposed, but no form of words can prevent 
the possibility of future controversy. The ingenuity of 
builders and owners, the changing requirements of trade 
and other circumstances must and will raise problems in the 
future that cannot now be foreseen. And even under 
present conditions, as Mr. Rothery has strongly urged 
there is a certain amount of ambiguity about what was no 
doubt designed to be an exact definition. But, apart from 
this objection, one feature in the recommendation cannot 
fail to excite remark. There is no recognition of the 
claims for a reduction of some kind in the register tonnage 
of ships, such as the awning-deck class, in which it appears 
that the whole of the available space can never be utilised 
The Majority Report deals at length with this matter, ‘and 
sums up the reasons for the recommendation in the follow- 
ing passage : 

‘* We are of opinion that the exemption of any closed-in 
space from measurement into tonnage, as an inducement to 
owners to increase the safety of ships, is unsound in 
principle ; and, if adopted, would have to be followed by 
new restrictions, upon which fresh complaints would be 
founded.” 

I am unable to concur in this conclusion, but would only 
remark that it would seem no difficult matter to deal with 
such spaces by an extension of the Act of 1876 relating to 
deck cargoes. If cargo or passengers were actually carried 
in the light erections, let those spaces be reckoned into the 
taxable tonnage ; if not, let them be exempted. ‘ 

Another possible mode of dealing with the difficulty may 
be mentioned. Should an authoritative load-line be com. 
pulsorily fixed for all ships, as seems not unlikely to 
happen, then, whatever factor of reduction may be 
employed in assessing the spare huoyancy of light erections 
might also be employed in connexion with the estimate of 
the contributions of these erections to the tonnage. 

Lastly, as to the deductions for machinery, &c., proposed 
in paragraph g. The attempt made to define permanent 
bunkers, as Mr. Rothery has shown, is not likely to prove 
entirely successful ; but this is probably a matter of small 
importance, in view of the alternative allowance proposed 
in the form of a percentage upon the measured machin: ry 
space, and in view of the maximum deduction allowed. 
High-speed steamers making long voyages will reach the 
33 per cent. maximum deduction, without any refinement 
in measurement of coal space. All other sea-going steamers 
will profit by the percentage allowance upon measured 
machinery space. It may be assumed that agreement with 
the Suez Canal rules was the main motive for making this 
amendment, and almost every one will agree that the 
abolition of the special percentage allowances of the Act of 
1854 (for ships in which measured machinery space lies 
between 13 and 20 per cent. of gross tonnage) is an advan- 
tage. Bnt it appears remarkable that while the limit of 
reducticn for the Suez Canal is 50 per cent. for screw 
steamers, the Majority Report should recommend 33 per 
cent. The bearing of this amendment upon international 
tonnage does not appear to have been regarded, and I have 
not been able to trace any reason for the change. No 
doubt 33 per cent. represents a large deduction in most 
existing types of sea-going steamers. But some existing 
high-powered sea-going steamers can actually claim a 
greater deduction under the existing law ; and looking to 
the future, with its certain increase in speed, the limitation 
proposed seems unreasonably low, if the principle is to he 
accepted that spaces actually occupied by machinery and 
coals are not freight earning. 


(To be continued.) 








Docks AT BRooKLYN.—The Erie Basin Dry Docks leased 
by Messrs. William Cramp and Sons, andjequipped with 
machinery for handling the largest vessels, are now nearly 
completed. One section has been for some time ready 
for business. These docks are situated in South Brooklyn, 
and will afford means for the repair of crippled ocean 
steamers, which have long been needed at New York. 


CHINESE CoAL.—We learn from Tien-Tsin, that the 
Kaiping coal mines in that region have progressed 
rapidly and will probably soon supply the whole of 
Northern China with coal at low rates. No. 1 shaft has 
been sunk to a depth of 200 ft., and a drift 300 ft. long has 
been driven, which cunts through six seams of coal, one of 
which is 7 ft. in thickness. About 3500 tons of coal have 
been taken out of the prospecting drifts, but no attempt 
at working will take place until No. 6 shaft is completed 
and a stone drift driven into No. 3 seam. Extensive coke 
ovens and coal-washing apparatus will shortly be erected, 
as the coal is of excellent coking quality, and the demand 
for coke in Pekin and the neighbourhood is large. A gas 
works for some 200 or 300 lights has been put up; it was 
entirely constructed in the company’s workshops. From 
the colliery to Hsii Ko-chuang there is a single line of 
railway about 64 miles in length, 4 ft. 84 in. gauge, with a 
maximum gradient of 1 in 100; the sharpest curve has a 
1500 ft. radius. The rails are of steel, 30 lb. to the yard, 
and the sleepers are of elm, rough-hewn. A locomotive 
has been bailt at the colliery, and will be used when the 
prejudices of the Chinese against its employment are over- 
come; until then native ponies will be employed on the 
line. From Hsii Ko-chuang to Lu-tai River, a tidal canal 
has been constructed—the first waterway constructed in 
China on European principles. 
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WIND STRESSES 
To THE EprroR OF ENGINEERING. 

Sin,—Having read in your valuable periodical of March 
81, an article commenting on a paper presented by me to 
the Institution of Civil Engineers, will you be so kind as 
to permit me to present in refutation such remarks as will 
enable your subscribers to understand the real contents of 
that paper? 

As far as I am concerned, for a number of years previous 
to the Tay Bridge disaster I had paid ee attention to 
the subject. In the year 1879 I designed a bridge, which 
was of considerable span, narrow, and made very light for 
facility of transportation ; it had to be designed specially to 
secure stability under the force of tropical storms. 
Welded tubes were used as posts and struts, hollow wind- 
catching forms were avoided, box-shaped compression 
members exposed to wind with their flat sides, the floor 
was hidden behind the booms, and the wind surface in this 
manner reduced to eight square feet per lineal foot of 
bridge, wind of 40 lb. per square foot blowing on both 
girders of the very open bridge being assumed. It is 
believed that this is the first bridge designed to reduce the 
action of wind. Inthe same year (1879) I saw a bridge 
just erected over a large stream fronting dangerous 
winds, where adjoining single-track spans of 171 ft. 
length were carried by the wholly isolated cast 
tubes 144 ft. high, 14 in. to 14 in. thick, 7 ft. in dia- 
meter on top and 9 ft. in water. These tubes reach 
70 ft. above high water, 100ft. above iow water, and 
are sunk 15 ft. in sand and 4ft. into rock. This remark- 


able structare was speedily provided with a diagonal bracing | 


between the tubes early in the year 1880. Of course, 
since the 28th of December, 1879, the subject of wind 
bracing has been discussed almost ad nauseam, and when 
the Institution asked for a paper ‘‘ On the Action of High 
Winds on Lofty and Exposed Structures and the Best 
Method of determining the Force of the Wind,’’ none of 
the other four papers mentioned in last week’s article nor 
the report of the Tay Bridge Commission had been 
published, and I, in writing the paper some eighteen 
months ago used none of those sources, and I did not 
expect that its reading would be so long delayed. Had it 
not been already known to me that before the Tay Bridge 
disaster, very few engineers paid attention to the subject of 
the paper, the statements made by Mr. J. Brunlees, Vice- 
President Inst. C.E., or by General Hutchinson, of the 
Board of Trade, during the examination into the Tay 
ridge disaster that the subject of wind pressure had not 
been considered important in this country, or that nothing 
thereon was to be found in books would have been sufficient. 
lt was under those circumstances that I responded to the 
call of the Institutien. 

‘The first part of the paper was especially intended to 
show that the older experiments on account of imperfect 
instruments gave too great results, and that the formula 
of Rouse, endorsed by Smeaton, and reprinted in books all 
over the world, gave pressures about 50 per cent. too great. 
For this purpose it was necessary to examine the originals 
of experiments made in England, France, and Germany, 
and this | have done. Those made in England with the 
whirling machine gave altogether too high results, whilst 
those made by General Didion with falling plates (about 
fifty years ago) for gunnery purposes, and those made by 
St. Loup, in France (see Comptes Rendus, 1879), witha 
whirling machine of 10ft. radius driven by steam, up to 
velocities of 81 miles per hour, gave results which I used 
and consulted. 

As regards the resistance of cylinders and hollow bases, 
new experiments are not really needed ; for existing direct 
experiments, comparative experience from gunnery, and 
deductive calculations agree quite satisfactorily, and « 
practical want for greater accuracy is not needed for the 
present. 7 

So far, then, the remark in the article of last week as to 
‘the rubbish heap of the past century” is unjust and quite 
out of place. More than this, I venture to assert that the 
writer of that article not only underrates the value of the 
researches of the experimenters of the last century, but he 
also underrates the difficulty and almost impossibility of 
obtaining those experimental results which, by the way, he 
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has not given himself. And, in addition, I venture to state 
that only after he as studied these very same old records 
in their originals, be it with reference to experiments on 
| the resistance of air, or on the relations between velocity 
and pressure, and the old records of hurricanes, and a suffi- 

ciently great quantity of the literature on cyclones, then, 
and then only, will he be in a position to appreciate the 
difficulties in the way of ‘‘ direct observations of wind 
stresses on bridges,’’ for the want of which I am censured. 

Just imagine the ‘energy and certain amount of self 
sacrifice,’’ and the ‘‘ costly and laborious work’’ of an engi- 
neer preparing wind members of a bridge with dynamo- 
meters, and sitting upon a bridge in expectation of a 
hurricane to turn up. Or then with referance to the finale 
of the article, imagine ‘‘engineers all contributing a 
a and taking their turns in standing sentry upon that 
bridge ! 

It is a cheap censure to say that we must have new 
experiments. The whole subject of statical constructions 
is sadly in want of experiments much more needed than 
those. We know little of the actual strength of rivetted or 
pin-jointed open bridges; we have no experiments on 
rivetted work or other details of construction under 
repeated impacts. We have not even a really satisfactory 
series of experimental results on the strength of long com- 
pression members. We know nothing about the actual 
maximum strains of bridge members, including the 
secondary strains caused by the connexions. We know 
nothing of their durability under those exertions which 
railroad bridges have to endure day by day. 

In the article, reference is made to frequent experiments 
with full-sized girders ‘‘ which are said’ to reach two- 
thirds of their ultimate resistance before permanent 
deformation would be appreciable. Who made these 
experiments? when, where, before what witnesses, with 
what machine, or how werethey made? Other experiments 
known to be carried out with the greatest care and the best 
specimens both as regards material and workmanship point 
only to an elastic limit of half of the ultimate strength. 
And if those experiments can stand the light of the day, 
why, they would be most important, and the factors of 
safety should be at once reduced from four and five to two 
and three, and nothing but such remarkable girders should 
be bui 

One of the difficulties connected with experiments on the 
velocity and force of wind is the want of a good anemometer. 
The Meteorological Society lately exhibited forty-four 
instruments in the rooms of the Institution of Civil 
Engineers ; but all of them are old in principle—some are 
very old—and the best pressure instrument after all is still 
that of the Frenchman Bouguer, used in the time of Louis 
XIV. The difficulty of producing a good instrument will 
be apparent, and this agrees with the opinions of writers of 
the ‘‘ rubbish heaps,’’ if it is considered that, notwith- 
standing so many learned and experienced observers being 
at work in numerous meteorological observatories, no 
really satisfactory instrument is in existence. The Presi- 
dent of the Meteorological Society, Mr. J. K. Laughton, 
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said, at the conclusion of his speech in the rooms of the 
Institution of Civil Engineers on March 18th, ‘‘ What they 
wanted was not so much new and improved apparatus 
for registering or recording, for though those they had 
were not perfect, they were far superior to the anemometer 
they were applied to. What they wanted was rather some 
radical improvement in the instrument itself,’’ and ‘‘ the 
instruments of Osler and Robinson were by no means 
entirely satisfactory.’’ 

Moreover, great storms are very rare in Europe, and for 
information about their effects the historical records of 
long periods must needs be consulted. Such storms, how- 
ever, have happened, and Defoe, writing in 1704, describes 
one which in England killed 123 people, blew down 800 
dwelling-houses, 7 steeples, above 400 windmills, 104 barns 
in the county of Worcester, 15 in one and 16 barns in 
another small village in Essex. That the extent of the 
strongest wind also in Europe is sufficient to overthrow a 
structure of the length of a bridge can be judged from the 
extent of roads broken into forests of which there exist 
several quotations. That whole trains were upset in 
France points to the same conclusion. Besides, we have 
the fall of the Mauritius Bridge, weighing 2000 lb. to the 
foot, and being only 9ft. 4in. high over all (see 
ENGINEERING, 1880), which was blown away bodily. 
Then there is the Omaha Bridge, part of which some eight 
years ago was reported to have been blown on the bank of 
the Missouri. There are the Ashtabula and Tay Bridges. 
Mr. Gaudard quotes that Mr. Green travelled in a balloon 
at the rate of 143 miles an hour, so that wind of 100 miles 
an hour is not improbable in exposed localities, and 111 
miles not impossible. 

The stability of tubular bridges is no argument against 
these facts. Tubular bridges are the safest of all under 
wind, for notwithstanding that their sides are fully plated, 
their tops and bottoms are plated too, there are no open 
boxes for wind to be caught in, it flows off easily, the 
horizontal plates form a perfect bracing, and the Britannia 
bridge in particular is low and broad, and is very heavy, 
and mere mass is a very important element under gusts of 
winds which are modified impacts. Moreover, has Mr. 
Edwin Clark made any of those experiments hinted at, or 
has he only expressed his opinion? There is no doubt that 
ordinary bridges with low and heavy girders, plated or 
ballasted floors in England, or the carefully calculated 
great Continental open lattice bridges, being provided with 
bracing which cannot be censured for parsimony, are as a 
rule perfectly safe, and there is considerable exaggeration 
in the article when it is said that if proposed future bridges 
are right most existing bridges should be classed as 
dangerous structures. 

Nevertheless there do exist really dangerous structures, 
not perhaps so much on account Of want of material as 
because of defective details-design. With the same weight 
of material as that used in the towers of the Tay Bridge, 
perfectly stable piers could have been built, whilst those 
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really used were faulty in every regard. Why, not even 
a strain sheet was forthcoming during the examination into 
that accident. 

More than this, not unfrequently also the required 
quantity of material is found wanting in wind bracing. 
The Kuilemburg Bridge, for instance, and the Obio Rail- 
way Bridge, at Cincinnati, have about the same span 
of 515ft., the wind bracing of the first, though partly of 
steel, weighs 0.47 of a ton per lineal foot, and the iron 
bracing of the other only 0.13 of a ton, notwithstanding 
that 50 lb. of wind pressure had been specified. The rea- 
son for this singular difference is found in the fact that 
the wind direction most favourable for the contractor, 
and only one girder instead of two, were considered ; nor 
was the specification enforced in other respects. 

A paper on the “ Action of Wind on Lofty and Expozed 
Structures’”’ has not the mere object of propagating new 
experimenting results or new suggestions, but it is already 
** useful” if it directs attention to the dangerous points in 
the bracing of bridges already existing. Really expe- 
rienced specialists in constructive engineering of course 
must be supposed to know this fact, though there are others 
who can very well bear additional information. But are 
there not many engineers whose duties prevent them from 
special studies, and who having to maintain existing bridges 
should be aware whether they are safe and will remain 
safe? Are there not deck and half-through bridges, only 
lately built, and only 7 ft. wide between the girders, and 
consequently dangerous in case of high winds or derailment ¢ 
Are there no bridge piers made of isolated tubes, and yet 
only braced above water? Is it not true that cast-iron 
piers crack sometimes after some time of use? Was this 
not the case with the tubes of the Graduo Bridge over the 
Wiemen? Were the tubes of the New York Harlem Bridge 
not bandaged because they were cracked, and are not many 
castings of the Crumlin Viaduct patched and also one 
column bandaged? Are there not other bridge piers, 
designed on a principle similar to that of the Tay Bridge 
piers and inaccessible to any approximately correct calcu- 
lation of strains? Are there not thousands of bridges in 
other parts of the world lamentably defective in their 
wind bracing, both as regards quantity of material and 
design in detail? Shall we draw rules from these struc- 
tures, simply because as Mr. Barlow has well remarked 
lately, ‘‘ their time has not come’’? 

As far as my own conclusions were concerned, having 
weighed ali data it was found that for lofty and exposed 
structures wind of 111 miles per hour or 50 metres per 
second is probably to be considered as a maximum, and the 
test pressure therefrom resulting was taken from Didion, 
considering also the size of test plates and acceleration, and 
was found to be 33 lb. per square foot. If in a specially pro- 
tected locality it were ascertained that the greatest velocity 
is only 90 miles, the pressure would sink down to 20 lb. 
Further I have specified a factor of safety of three fora 
structure under such wind, also a passenger train being 
supposed on the bridge. No conscientious engineer, or one 
who knows how bridgework, if not constantly watched byan 
inspector, is being done will permit a lower factor of safety, 
for really the factor of three means about the elastic limit 
at the joints. 

It is by mere imagination based upon insufficient study, 
when it is stated that these rules lead to waste of material 
or superabun¢ant strength. I have executed bridges with 
these rules and though it would have been my personal 
advantage to use a lighter specification I used it and do not 
mean to alter it except if compelled to. The dimensions 
obtained are quite reasonable and by no means too abun- 
dant. For a 150 ft. single track span the weight per lineal 
foot of the wind bracing of a through bridge in pounds is 
0.6 of the length of the span. For a 200 ft. span the 
factor becomes .58; and the corresponding coefficient if 
derived from the Kuilemburg double track bridge will be 
found equal to 2. 

Wind bracing has other offices besides the neutralisation 
of wind pressure. It must secure apparent stiffness 
under irregular moving strains, the effects of which 
increase with the length of the span and the speed of 
trains. It has to give reasonable security and has to endure 
high strains in case of derailments and collisions, and it 
has to bind together the compression booms and compres- 
sive web members soas to secure their stability in all 
cases. For any new bridges to be built we cannot wait for 
the problematic results of the experiments suggested in last 
week’s article, and I do not hesitate to assert that we do 
not need them for the present. A mere display of robust 
common sense may be enticing to many bat is not con- 
vincing. 

On the contrary, too frequent use of this quality causes 
suspicion whether it is not a veil for the want of thorough 
study and information. Common sense is not confined to 
the critic who would do well to credit with it the members 
of the Tay Bridge Commission or the Board of Trade, 
Continental and American engineers who apply higher 
test pressures than I do, and who in substance specify the 
same strains for wind bracing. 

Yours very respectfully, 
Cuas. B. BENDER. 

{[Mr. Bender not being an English engineer, may be 
excused for being impertectly informed on some of the 
points raised by bim in the above letter. Our article was 
written with a knowledge of what the views of the members 
of the Wind Committee, the Tay Bridge Commission, and 
the Board of Trade officers respecting wind pressure, really 
are, whilst Mr. Bender’s letter was clearly written in 
ignorance of these views. So far from those authorities 
agreeing with Mr. Bender that ‘‘ we do not need”’ further 
experiments they are unanimously of the opposite opinion, 
and in our article we credited them with that amount 
of ‘‘ common sense.” Sir William Armstrong has 
expressed his opinion that the Institution should carry 
out the requisite experiments; Mr. Barlow, another 
member of the Wind Committee, has arranged to do 


some at the Tay Bridge; Professor Stokes recorded 
his views as to the necessity of fresh experiments in 
the report of the Wind Committee; and Colonel Yol- 
land, General Hutchinson, and Major Marindin, the 
inspecting officers of the Board of Trade, suggested the 
series of experiments now being carried out at the Forth 
Bridge, and which Mr. Bender attempts to ridicule. The 
fact that, with the exception of Mr. Bender himself, the 
whole ‘of the speakers at the Institution were of the 
opinion that further experiments were absolutely essential 
before satisfactory rules could be framed for wind stresses, 
might, however, have led that gentleman to suspect that he 
was imperfectly informed as to the views entertained by the 
leading authorities in this country. It is also a significant 
fact that the Board of Trade officers have not sufficient 
confidence in their new rules to give them a retrospective 
effect, or to call upon railway companies to strengthen 
bridges which notoriously fall far below the new standard. 
Mr. Bender hardly does himself justice as regards some 
other matters referred to in his letter. For instance, he 
knows of course that it is as transparent trifling to talk 
about engineers ‘* sitting upon a bridge in expectation of a 
hurricane to turn up,”’ in order to note the movements of a 
self-registering extension gauge, as it would be to talk 
about meteorologists sitting up all night to watch the 
movements of a maximum and minimum thermometer 
or to measure the fall of rain in a rain gange. 
Again, he is either ignorant, or affects to be ignorant, of 
the fact that ‘‘full sized girders reach two-thirds of their 
ultimate resistance before permanent deformation would 
be appreciable.’’ To take one instance known to every 
tyro on this side of the Atlantic. In Brunel's type, 66 ft. 
span girder, the total deflection was but ljin. with a 
load of 160 tons, although the girder collapsed with 
165 tons; and on another occasion with 180 tons the 
deflection was 1} in., whilst with 188 tons the bottom 
flange tore asunder. How any one who has tested even 
a rolled joist can express surprise at our moderate esti- 
mate of two-thirds, somewhat astonishes us, for almost 
every house builder in the metropolis knows that an 
ordinary heavy 12 in. rolled joist of 20 ft. span will 
fail with an average load of 20 tons at the centre, 
although with 16 tons, or eight-tenths (not two-thirds) 
of the ultimate load, the permanent deformation will 
be the ‘*inappreciable’’ amount of jin. in the 20 ft. 
span. In fact, compression members of all kinds, whether 
top flanges of rivetted girders or tubular struts, fail more 
or less suddenly, so that at eight-tenths of the ultimate 
resistance the permanent deformation in almost every 
instance is ‘‘ inappreciable.’’ Mr. Bender observes that ‘‘ if 
these experiments can stand the light of the day, the factors 
of safety should be at once reduced from four and five to 
two and three,’’ a deduction the logic of which compares 
favourably, we fear, with mapvy of those he has drawn 
respecting wind stresses.—Ep. E 
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To THE EDITOR OF ENGINEERING. 
Sir,—Our late advices will have told you that drought | 
was again causing anxiety in this colony, but the heavens | 
have at last ceased to be, in Biblical phrase, ‘‘ as brass,”’ 
and we are rejoicing in full tanks, vleys, and rivers, and a | 
verdurous veldt. From Kaffraria most cheering news | 
reaches us of a splendid wheat crop, and the grist mills | 
running night and day to meet demands. The prospects of | 
pasturage are good, but sheep are being stolen in batches of | 
fifteen to twenty by natives. These incessant depredations | 
are becoming serious, but the inert Government gives no 
protection, and in a recent audacious case of horse stealing, 
when the prisoners were brought to a police station, there 
were no handenffs. No officer of the force gave the slightest 
assistance when requested. The infamous conduct of the | 
authorities on the Basuto border, and the absence of any 
suitable force in the country, causes the natives to regard 
the white settlers as legitimate prey, and to despise a feeble 
executive. 

The late Premier, Mr. Gordon Sprigg, has spoken at 
East London, exposing the mischievous attitude of the 
English Cabinet, and the machirations of the Cape party, 
which culminated in the collapse of the campaign, and the 
downfall of British prestige in South Africa. ‘The colony 
also lost two millions sterling by entrusting its plucky 
troops to the control of a cautious, comfort-loving general, 
who is more fitted for Pall Mall pavements than for the 
crags of the African Tyrol. It is well understood that if 
Basutoland is left to itself, the Free State would soon 
deservedly destroy the Sesuto organisation, and parcel out 
the country. Our neighbours have just imported by 
s.s. Devon a park of modern field-pieces, with arple 
ammunition, so they will never tolerate unruly predatory | 
neighbours, but tranquilise them in Julius Cxsar’s fashion 
It is, however, under discussion to confiscate the Quithing 
district, where the ‘‘loyals’’ and European emigrants 
might be located under the protection of military posts. 
I'his would be mild punishment for contumacy and defiance, 
whilst the zealots of Exeter Hall could not complain of 
* severities or atrocities.” 

It is scarcely possible that the ministerial mésalliance 
can last much longer, and the meeting of Parliament must 
bring about fresh combinations. The ‘Talleyrand-like 
cable messages of Lord Kimberley disgust the colony, for 
they show animus, deplorable inability to see matters in a 
true light, and a sorry, un-English spirit throughout. 

The Governor displays a sphynx-like taciturnity, and the 
Natalians rejoice that he has no Sendall, to use as a pliant 
instrument. 

We observe the motion in favour of the admission of 
Cape wines on easier terms, along with those from Spain, 
Portugal, andlItaly. Such a concession would reduce the 





production of poisonous brandies sold to the natives, and 
causing infirite mischief. This colony can also develop the 
raisin trade, by copying the simple methods adopted in 





California. No beet sugar factory has yet been started 
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here, but now that wine can be made from a red beet the 
industry ought to receive attention, asin Canada. As the 
Kaffrarian coal is giving the best results ina locomotive 
the output will rapidly improve, and a London firm design 
to construct a branch railway to the Indwe coalfields which 
are contiguous to a fine forest. , 

The big steamships Tower Hill and Ludgate Hill wi! 
soon be at East London, and will make a trial of Storm. 
berg fuel. Coal mines are also being opened in the Free 
State, and a railway is proposed from Kimberley, so as to 
reduce the cost of conveyance. More locomotives from 
Leicester are expected on the Fields, and at Jagersfontein 
the mignonne “ President Brand” has been puffing about 
for several weeks. It is 10 ft. long, and has six “wheels 
including the bogie pair. On the Vaal, a light twin-screw 
steel launch is now plying. It is named the President 
and can travel without check for twenty hours, on . 
draught of about 30in. Arrangements are being made for 
towing. At this port the “fin propeller’ — invented jy 
Mr. Osborne—has made its début, and is so successful that 
it is proposed to build a shallow steel vessel in England on 
this principle of propulsion, to be put on the Vaal near 
Kimberley. Fresh demonstrations will also be made at 
Cape Town. The visit of Admiral Jones in H.M.S. Ruby 
to the Queen and ports of Madagascar, has angered the 
French at Reunion, who claim that arge}littoral sections] 
of the ‘‘ Great Island”’ belong to them. In the mean time 
English trade ought to be pushed, and near Majunga, 
plantations and cattle breeding stations might be easily 
established on a fine grassy salubrious belt of country, 
watered by perennial pebbly streams rising in mountains. 
The territory is at present unoccupied, and is cool and 
beautiful. Captain J. Porter, of London, owner of the 
s.s. Imerina, is now in the colony, and proceeds to 
Natal and Madagascar. Mr. Firbank, the railway con- 
tractor, has also come to Grahamstown, and will aid the 
rapid advance of the Kowie Railway. The success of the 
Port Elizabeth Water Works has excited Mossel Bay, 
Oudtsborn, Queenstown, Fast London, and King Williams- 
town, to enter upon water schemes, costing on the average 
about 25,0001. each. Hopkins, Gilkes, and Co., Teesside 
Works, supplied our piping, and the entire works have 
been admirably executed by Mr. J. C. Mackay, M.I.C.E., 
who has just left for London in order to carry out impor- 
tant railway contracts in Jamaica. This gentleman has 
won golden opinions in the colony, and it is hoped that he 
may return in about two years. Our municipality gave 
him a document expressing entire satisfaction with the Van 
Staaden Dam, ravine work, and concrete reservoir on the 
edge of the town. The latter was opened with some 
ceremony, and a light banquet. Borings in the Oudtshorn 
district, by a Mr. Packness, show that salt, saltpetre, and 
alum exist along with coal, and this gentleman expresses 
great confidence in our geological and mineral future. An 
iron water-wheel has been started near Humansdorf, for 
wheat grinding, and other farmers are ordering duplicates 
from machinists in this port. The impending agricultural 
show will give an impetus to irrigation, for the Pulsometer 
Company, Gwynne, Hindley, and Crampton pumps will be 
ethibited at work. These machines can be utilised for 
helping our new attempts at pisciculture, the Union, Com- 
pany bringing out free to Fast London and Durban con- 
signments of Loch Leven trout ova for cool up-country 
waters. A gentleman who has observed fish breeding in 
Australia and New Zealand, will provide what is requisite 
near Queenstown, and if the fish can be reared they can 
easily be di-tributed in stages. Correspondence on tl 
subject appeared in the Field of January 21, 1882, and 
much interest was manifested. The growing of 
a promising industry in Kaffraria, and a French gentleman 
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tobacco is 


| is planting a considerable area. 


The cultivation of cassava in Florida may lead to its 


| introduction in Natal, for it yields a large percentage of 


glucose, besides tapioca. The manioc is indigenous across 
Africa, and may be easily grown. On the rich soil of Mada- 
gascar enormous crops might be raised. The French 
steam line to Marritius and Australia begins operations 
by the steamer Natal, built at Ciotat. This vessel, and 
the Melbourne and Sydney, are 400ft. long and have 
engines of,tbe three-cylinder class, like the Stirling Castle of 
the China line, but of less power. We note the sensational 
speed of the lengthy steel tea-clipper, but cannot rival her 
on this route, because of the cramped Cape Town dock. 
The prominent position assumed by Milford Haven at- 
tracts some attention, and the improved system of making 
monolithic concrete blocks should be useful at Port Alfred, 
East London, and Natal harbour works. The buffalo 
tiver is improving, and the enterprising merchants hope 
ere long to ship cargoes of coal to Mauritius and else- 
where. The s.s. Dryburgh Abbey discharged 500 tons 
there in 2} working days. 

This vessel displays extreme economy in fuel, and came 
from the Neptune Yard, Newcastle-on-Tyne. The large 
s.s. Lismore discharged a heavy lot of railway material 
at East London, and was greatly admired. A further 
section of the Cradock line, will shortly be opened, 40 miles 
beyond Cradock. It is evident that the Kimberley Water 
Works will be completed before contract time, the filtering 
bed and large reservoir being already prepared. The water 
will reduce the mortality to reasonable limits, and enable the 
citizens to realise their ambitious dreams of splendour and 
importance, as the chief mart and cynosure of Africa. 

A telegram from Pilgrim’s Rest announces the find- 
ing of a 20-0z. nugget, and we shortly look for an 
invasion of Australian diggers. The Transvaal trium- 
virate favour a railway from Delagoa Bay to Pretoria, and 
since the game left the route, the tsetse fly has wholly dis- 
appeared, so that wagons can now travel safely and easily 
to Lourenzo Marques. Intermittent fighting is going on 
between the meddlesome Boers and the natives, so that the 
prospects of peace on the border are still far distant. A 
combined attack on the Dutch would be the best solution of 
the difficulty, which is of a chronic nature. We read the 
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views of Alderman Fowler on our native questions, and 
perceive that a hasty run round the country has led to in- 
accurate opinions which excite derision. This genial gentle- 
man should come again, and go deeper into colonial affairs in 
order to be just. Bishop Moran entirely differs with him 
after long sojourn here. The paper by M. Corré on the 
“ Future of the African Races’ is very good, but if he 
could study the ‘‘ Bantu” or Kaffir race, we think he would 
write more hopefully ; for recent discoveries in Sowaliland 
show that they have a strong dash of Greek blood, which 
accounts for their fine crania and their known dialectic 
skill, for they will argue a subject like a lot of Temple 
lawyers. Miss Colenso is right in defending the Zulu 
people, for they merit study, friendship, and cultivation. 
They make steady, smart, and admirable workmen on rail- 
ways, brick works, and sugar mills, &., and if blended 
with Italians, a grand race might be developed. They are 
very partial to English gentlemen, but dislike French and 
Germans, and often quarrel with Scotch aud Irish, whose 
tempers they do not understand. An effort is to be made to 
form a Piedmontese or Waldensian colony off Basutoland. 

A survey has just been made between Grahamstown and 
Fort Beaufort for an extension of the Port Alfred Railway, 
and Captain Porter proposes to construct a dock at the 
Kowie mouth, utilising the old entrance, and also connect- 
ing with the present channel. He also advises a powerful 
dredger and a modern tug of improved design. There are 
no physical obstacles to his plans. Commercial affairs in 
the colony have suffered severely from reckless ‘‘ plunging” 
in diamond mine shares, causing serious failures, suicides, 
sudden departures, and general distrust. ‘The imports are, 
however, so large, that the Clan Line announces fortnightly 
sailings to African ports. 

Steel clippers of the four-masted class now frequent this 
yort, and bring immense cargoes, proceeding to India in 
ballast trim. The disaster to the Madras breakwater has 
somewhat disturbed our harbour board, which is lukewarm 
about the expensive concrete dock proposed for this bay. The 
general verdict is for the early construction of screw pile 
jetties well farnished with steam cranes. At the same time 
decked cargo boats are to be provided for security against 
sea and pillage, and they will be brought in by small screw 
tugs for prompt discharge. This will enable the port to 
meet the rising competition of Durban, East London, and 
Port Alfred, for the up-country traffic, without waiting a 
decade for costly outer works, which many practical men 
condemn as delusions, false in principle, and fallacious in 
theory. Between the board and the resident engineer there 
is variane?, approiching guerre a outrance. The public 
is amused, but progress is shackled by the friction of 
officialism and professional inflexibility. In Durban there 
is much activity, and the endorsement by Lord Kimberley 
of the antonomons action of the new Harbour Board, gives 
great satisfaction. The Natalians, however, are incensed 
respecting the rejection of the American tender for the rail- 
way beyond Maritzburg (owing to some technicality) as it is 
100,000/. below those of British firms. Deep feeling exists 
concerning the contractors who executed the existing rail- 
ways, and the colonists desire their absence from the scene. 
Their extra demands provoke bitter comments, and the con- 
dition and conduct of the trunk line tend to exacerbate 
matters. The Congellaand Dabulamauzi, new Scotch builts 
teamers, are expected at Durban; the latter being con- 
structed at Aberdeen, for Rennie and Son. Mr. Hulett, a 
planter from Assam, is now growing tea in Natal, and his 
produce is in good demand, and the prospects encouraging. 
No bounties have yet been offered for new items of export, 
as in New Zealand, but the idea is mooted. Leprosy is 
spreading in the country, owing to the arrival of diseased 
coolies from India, and considerable alarm exists, for no 
adequate steps have been taken to cure or control this 
terrible plague. The natives are generally free from 
cutaneous ailments, but some have suffered from contagion, 
and try to conceal it. A general diffusion of the evil 
would be a fearful scourge, and the indifference and slow- 
ness of the Government in taking sanitary precautions 
are amazing. Sir H. Bulwer is a fresh coming to Maritz- 
burg, but by some strange oversight, his departure was 
not announced by the home authorities. 

The French steamer Ville de Messine called at Cape 
Town on ber return to Bordeaux and Nantes, and the new 
ships of the Ouest Line will sbortly begin their trips to 
Australasia and Bourbon. The success of water borings in 
South Australia and Victoria causes much interest in the 
Free State, which prosperous country proposes to erect 
several iron or steel bridges over its rivers. 
require sundry bridges in the colony, but so far no disposi- 
tion is shown to go out of expensive rontine methods, 


although we hear what is being done near Adelaide, in | 


Brazil, or at Benares, Attock, and Calcutta, with structures 
of improved design. Owing to the absence of public spirit 
and proper criticism, gigantic sums of money have been 
frittered away in African public works ; but with a better 
organised administration, and more intelligent members in 
the House of Assembly, healthy changes may supervene, 
and blows be struck at a ruinous departmental system, 
highly detrimental to the best interests of the country, and 
repressive of science and economy. We note the revival of 
suspension bridges in England, and the novel mode of 
forming protected harbours, put forward at Dundee by a 

surgeon of much Indian experience. 
Yours, &c., 

Algoa Bay, February 24, 1882. 


AUTOMATIC RAILWAY SIGNALS. 
To THE EDITOR OF ENGINEERING. 

S1r,— Perhaps it may interest your correspondent, Mr. 
Thwaite, to refer to a patent of mine, No. 1493 of 1875, 
where he will find his suggestion of electric signalling on 
railways worked out in some detail. A similar idea had been 
previously worked out in a somewhat different manner by 
Sir David Salamon, and patented by him some months 
previously, 


P. FRANCE. 








We also} 








Unfortunately for me my invention was matured before 
the days of electrical exhibition, when it was not so easy 
as it now is to bring such matters to the general know- 
ledge, and my invention is now public property. 

Your obedient servant, 
March 30, 1882. FRANK WYNNE. 


DREDGERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Those of your readers who are not well posted up 
in dredgers would do well to be careful how they accept 
Mr. Samuel’s deductions in favour of the system of dredg- 
ing by ‘‘ hopper dredgers.’”? I did not hear the paper 
read and therefore have only the information given in your 
columns, but as far as I can see there are not enough 
details given of the peculiarities of the Port Adelaide case 
to enable a fair judgment to be formed of the merits of 
Mr. Samuel’s figures. Of course under certain circum- 
stances the hopper dredger may be economical—for instance 
if the work of raising the material is of necessity inter- 
mittent, it may be advisable to utilise the plant in sending 
the material to sea, but where constant work is to be had 
for the dredger, there can be no doubt that the stationary 
dredger with attendant hoppers is the cheapest and best 
way of doing the work. 

April 3, 1682. C. E. 








NOTES FROM THE SOUTH-WEST. 

Berks and Hants Ectension Railway.— With reference 
to the amalgamation of the Berks and Hants Extension 
Railway with the Great Western system, we learn that 
the Great Western has made arrangements for doubling 
the line vii, Devizes, and running expresses to Bristol that 
way, thus saving the long curve vid Didcot and Swindon. 
Other improvements are in contemplation which will pro- 
bably be carried out should the line pass into the hands of 
the Great Western Company. 





The Tin-Plate Trade.—On Thursday an important meet- 
ing of tin-plate manufacturers was held at Swansea for the 
purpose of taking into consideration what steps should be 
adopted in order to improve the business. Mr. Flower, of 
Neath, presided. Some discussion took place as to what 
form the reduction of make, which was strongly advocated, 
should take ; and eventually it was resolved that if three- 
fourths of the manufacturers in the Principality agreed to 
close the works one week in four for the next quarter, such 
a course should be adopted. Before the meeting termi- 
nated nearly the required nuraber declared themselves in 
favour of the resolution, and from the feeling exhibited it 
is believed that there will be no difficulty in carrying into 
effect the decision arrived at by the meeting. A committee 
of twelve gentlemen was appointed to carry out the views 
of the meeting. The committee was also empowered to 
continue the reduction in the second quarter, or alter it to 
two weeks instead of one, and in the third quarter to alter 
the arrangement to one week in the quarter, so that unless 
the committee consider themselves justified in keeping the 
works closed one week in four they will, according to the 
resolution passed, be only closed six weeks from now to 
the end of the year. 

The Welsh Coal Miners.—A mass meeting of the work- 
men engaged at the Ocean Collieries was held at Pentre on 
Thursday, when it was decided to give immediate notice to 
terminate the present sliding scale arrangement. It was, 
however, understood that if the standard be lowered before 
the expiration of the six months the notice will not take 
effect. 

More Coal Struck.—On Saturday an excellent seam of 
coal, known as the six-foot seam, the same as that at 
present worked in some of the Ocean Company’s pits, was 
struck at Tylacoch Colliery. Great efforts have recently 
been made by the managers of the colliery to reach this desir- 
able seam of coal, but owing to a “‘ fault’’ in the workings, 
their efforts met with no success until Saturday. The 
colliery is situated near the Taff Vale Railway station, 
Treorky, and is the property of the Hafad and Tylacoch 
Steam Coal Company, Mr. T. Jones, Ynshir, being the 
chief proprietor. 

Trade at Mountain Ash.—The slackness which has 
characterised the Welsh steam coal trade for the past six 
weeks bas much affected business at Mountain Ash, as two 
of the principal collieries, employing 2000 men, have been 
for some weeks working only half-time. 

The Avonside Engine Works.—On Wednesday, Messrs. 
Fuller, Horsey, Sons, and Cassell, offered for sale the 
extensive works of the Avonside Engine Company (Limited), 
Avon-street, Bristol. The property was offered in two 
lots, and in explaining the terms the auctioneer said the 
first lot consisted of the engineering works, buildings, 
plant, and machinery, which occupied an area of 4} acres. 
These works had been established for a number of years, 
and to his mind they should be continued in operation. The 
city would not do wisely in letting the property come to an 
end. The works could turn out 75 locomotives in a year, 
and if 10001. profit (!) were made on each, that would be 
75,0001. per annum. The appraisers of the Court of 
Chancery had estimated the value of the fixed machinery 
and buildings at about 81,0001.; the loose tools, &c., at 
23,000/., and the saws at about 15001. The auctioneer then 
asked for a bid, and first of all suggested a start at 60,000/., 
then 40,0001., and then 30,000/. ‘There being no bid the lot 
was passed. Lot 2 consisted of freehold land at Bitton, and 
there being no bidding for this it was also passed. 


Trade in South Wales.—The steam coal trade gives signs 
of a little more activity, and the past week’s returns of the 
quantities shipped show a considerable improvement. 
Prices have not materially altered, but there can be little 
doabt that, with supply and demand so evenly balanced as 
they are, very little would suffice to bring about a general 
firmness. The house coal trade is fairly well employed. 


| Of iron, &., there have been a few parcels got away ; 
steady work is still being done. The returns for the week 
are as follows: Coal clearances; foreign, Cardiff 110,302 
tons, Newport 29,867 tons, and Swansea 10,436 tons; 
coastwise, Newport 16,518 tons, and Swansea 6848 tons. 

The Ports Defence Committee.—The members of this 
committee, comprising the Earl of Morley (President), 
General Sir Garnet Wolseley, General Sir Frederick 
Campbell, Admiral Phillimore, Admiral Boyes, Sir Digby 
Murray, Bart., and Colonel Smith, R.A., left Bristol on 
Monday for Portishead, and embarked on board the 
Cardiff steamer Success. They proceeded to Bream Down, 
the Steep and Flat Holms, and Lavernock Point, and 
landed at the pier-head, Cardiff, about five o’clock in the 
afternoon. The committee visited Swansea on Tuesday, 
returning to London in the evening. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Stephenson Memorial Hall, Chesterfield.—The annual 
meeting of the subscribers and guarantors to the Stephen- 
son Memorial Hall, Chesterfield, has been held. Mr. G. 
A. Booth occupied the chair. Mr. Higginbottom said that 
unless something was done in a very determined way the 
financial position of that building would by -and-by 
become hopeless. They were indebted to the Sheffield Bank 
to the extent of 4000l., the interest of which was secured 
by a number of guarantors. There were a many institu- 
tions which had a home in that building, but none of them 
appeared to feel a sufficient interest in it to take part in 
the management. He believed that if any scheme could 
be devised whereby the liabilities of the building could te 
reduced to something like 20001., it would be the wisest 
course to offer it to the Corporation of Chesterfield in trust, 
so as to preserve it for the town and the neighbourhood. 
Mr. Olines said that the guarantors had a scheme under 
consideration, and he believed that something would be 
done very shortly in the direction pointed out by Mr. 
Higginbottom. 


Mill Dam Mining Company.—The annual general 
meeting of the shareholders in this company was held in 
the Cutlers’ Hall, Mr. J. B. Wostenholm presiding. The 
report gave general satisfaction considering the heavy out- 
lay of Silence Mine during the year, in the erection of a 
new pumping engine, and other extensive alterations and 
additions. ‘lhe water had all been pumped out and the 
interior of the mine re-opened and at work since the end of 
1881. A satisfactory quantity of ore was being raised. 
The prospects of the company were considered to be much 
improved, and the directors expressed an opinion that a 
return to a better state of things was in prospect this year. 


The Hull and Barnsley Railway v. Harding.—Mr. 
Clutton, the umpire in the arbitration case of Harding v. 
the Hull and Barnsley Railway Company, has just given 
his decision. The arbitration was for the purpose of 
deciding the amount to be paid by the company for the 
purchase from Mr. Harding, of Hull, smack owner, of 6022 
yards of land, and for damage by severance and by the 
execution of the company’s works to other portions of the 
claimant’s property, which is situated between Damson-lane 
and the end of Burleigh-street, on the Holderness-road. 
The claim made on behalf of Mr. Harding was 8847/. 3s. 
The company made no offer, but the valuations of their 
witnesses averaged about 1866l., that of Mr. Hebblethwaite 
being the highest, viz., 22241. Mr. Clutton has awarded 
25701. 

Extensions at the Leeds Gas Works. -The Gas Committee 
of the Leeds Corporation on Monday accepted the tender 
of Messrs. Clayton, Son, and Co., of Hunslet (the only one 
sent in) for enlarging two gas-holders at the Sheepscar Gas 
Works, and one at the Lower Wortley Works, for the 
sum of 18,5171. The alterations, which have been neces- 
sitated by the gradualincrease in the consumption of gas, 
will give additional storage accommodation to the extent 
of 1,800,000 cubic feet. 














Tue Lare Mr. SypNey Surru.—We have to record 
the death on the 28th ult. of Mr. Sydney Smith, of Not- 
tingham. He was born at Derby in the year 1803, and 
was educated at Repton Grammar School, where he 
excelled in mathematics and Latin, and exhibited a great 
taste for English literature, especially poetry, and mani- 
fested, both at that time and subsequently, considerable 
poetic gifts. His early business life was spent with his 
father at Derby, who was a civil engineer and the builder 
of Cox’s lead works and shot tower. He afterwards passed 
a short time in Ireland. From his youth Mr. Smith mani- 
fested considerable inventive genius, and also exhibited an 
amount of practical skill in optical science, always prepar- 
ing his own glasses both for microscopic and telescopic 
purposes. He came to Nottingham in the year 1826, and 
became the founder of the well-known fira of Smith 
Brothers and Co., engineers and brass founders, Hyson 
Green. Amongst his inventions may be mentioned the 
rotary steam engine and a rotary stocking frame, a self- 
acting damper regulator for regulating the draught of 
engine furnaces, a spring safety valve, a magnetic water 
gauge, aud a portable gas apparatus for use in public 
and domestic institutions. Several railway stations 
were lighted on this principle, amongst others Tring, 
Methley, and Kegsworth. Mr. Smith was also amongst 
the first to construct iron barges for canal traffic. His 
greatest and most serviceable invention, however, was made 
in the year 1847, and by it his name is most widely known 
in the engineering world. This was the steam pressure 
gauge. This invention was laid before the late George 
Stephenson, who was so impressed with its importance that 
he had one of the gauges attached to onejof his own steam 
boilers to test it, and then voluntarilygave the utmost 
publicity to the invention (see Smiles’ ‘‘ Life of George 





Stephenson,”’ third edition, p. 9, 481-2). 
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Making soap from fats and oils. | 
(Complete specification). 


Introducing or withdrawing air) 


from mines, &c. | 
Apparatus for heating water. 
Apparatus for washing clothes. 
Coiling machines. ! 
Manufacture of tin plates. ! 
Lighting by gas. 1} 
Bottles for aerated liquids. 
Machinery for cutting metals by | 


rotating cutters. 1} 
Looms for weaving. 


1] 
Sight for firearms. ! 


| Motive-power engine 


Simpson, | 
P. Spence, ce, Manchester. 
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G. q ‘Wildes, London. 
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J 
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Brydges. Fischer. 
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M. 0. Hund, London. 
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Lake. Seaman 
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ham 
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J. Jenner, London. 
M. Farmer, London. 


Binko. Siegel. 

G. L. Shorland, Man- 
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A. Tribe, London. 
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M. Menge and H. 
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R. Skene. Lambeth. 
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London. 
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W. Johnson, Liver- 


pool. 
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Stamp box charm 
Bedsteads, &c., for invalids. 
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Looms for weaving. 

Steam engines. 

Clip for joining the ends of ropes. 

Treatment of coal gas, &c., to obtain 
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Curtain suspenders. 


Silent block mincing machine. 
Machinery for excavating trenches. 
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Lamps. | 
Secondary batteries, 
Steelyards. 
Apparatus for rapid filtration. 
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air engines, 
Screws, bolts, &c. 
Locks or fastenings. 


Treatment of grain for}brewing, &c. 
Telephones, 
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electricity, 

Brushes. 

Governors for steam engines. 


Manufacture of driving ropes. 
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Towell 
Wailes 
Wills. 
Schép 
(Leuffgen). 
Whitehouse. 
Taylor 
Phillips 
(Johnson), 
Thorp. 
Livesey, 
Whitehall, 
& Beccon- 
sall. 
Priestman & 
Ackroyd. 
Rettie. 
Davis. 
Clark 
Engel (Lange) 
Hall & Hall. 
Sumner. 
Taylor. 
5 | Dolbear. 
Dolbear, 
| Howson, 
Stansfield. 
Watts 


Nolan. 
Watts. 
Towns. 
Sweetland. 
Barlow 
(Liteczak), 
Kaltwasser. 
| Beechey. 
| Lakeman & 
Jelly. 
Scott, 


1338 | 
1340 
1341 
1342 


1344 
1346 
1347 


1348 | 
Mathieson. 
Andrews. 
Slagg. 


Harrison, 
& Emmott 


Harrison, 
& Emmott. 
Bailey, 
Walker, & 
Crossley. 
Appleyard. 
Haynes. 
Boult (Tho- 
mas and 


Requa) 1376 | 





Name. No. 


Il.—Announced April 


4. 


Name. No, Name. 








1882 
Chevalier. 1378 
Williams. 
Webster 

( Webster). 
Henderson 

(Grataloup 

and Ley- 

marte). 


Shields. 


1379 
1380 


1382 
1383 | 
1585 
1386 


1387 
1389 
1390 
1391 


(Bauder). 
Dawson. 
Smith. 
Bremner, 


Ivey ‘and | 1392 | 
Craddock. | 
Rigby and | 1393 

Banks. 1394 
Maxwell-Lyte] 1395 
Dolbear, 1397 
Wall. 1398 | 


Bridgewater. 

Black. 

Young and 
Beilby. 


1399 





1400 | ¢ 


Knight. 
Lucas. 
Grimmo. 
Lake (Le- 


Burch and 


1882 
Mandleberg, | 1401 | Main. 
Rothband, &§ 1402 | Imray (De- 
Mandleberg loye and 

Baker. Guebhard). 

Mills Lewis. 
(Fangeat), Urquhart. 

Fisher. Holroyde 

Green. Lewis and 

Formby. Massey. 

Allender andj 1408 | Kingston. 
Crossby. 1409 | Reusch. 

Teague. 1411 Sykes. 

Bonnefin. 1413 | Willis, 

Rogers. 1414 | Beynon. 

Rath (Komd- | 1415 | Commerell. 
romy). 1416 | Williams & 

Graham and Williams. 

Rollason 

Pictet, 

Lake (Tyler 
Manufac- 
turing Co), 

Jones and 
MacLeod. 

Free. 

Clark 
(Anunsen). 

| Bartholomew. 


1403 
1405 
1406 
1407 





Smith, 


1418 | 
Rawes 


1420 | 
1424 


1426 
normand- 
Carpentier).§ 1428 
1430 
Evans. 
Jatehouse. 





1432 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING APRIL 1, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C,, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mz. H. READER LACK. 


2260. Metallic Alloy: W. Lloyd Wise, West- 
minster, (KX. H. Kiihne, Loebtau, Dresden, Saxony), (2d.)—83} 
oy copper; 7 parts tin; 9 parts lead ; ¢ part phosphorus=100. 

he metal must be run as cold as possible. (May 24, 1881). 


3431. Mounting Ordnance: A. Longsdon, Lon- 
don. (A. Krupp, Essen). [6d.7 Figs.)—Relates particularly to 
the class of pivot ordnance described in Specification 1441 of 1878. 
The guns are mounted in cheeks F on trunnions B, the whole being 
supported on the pivot shaft G. To the muzzle of the gun there is 








screwed a collar JD and between it and the cheeks springs C are 
interposed. The breech end is similarly provided with a spring C'. 
The springs C take the recoil and the spring C' the counter 
recoil. (August 8, 1881). 


3465. Graters: J. V. Thresher, London. (i. V. 
Bligh, Boulogne, France), [4d. 5 Figs.}—The nutmeg is placed in a 
hopper and forced by a spring against the grater, which is moved 
backwards and forwards in guides, (August 10, 1881). 


3473. Electric Lamps, &c.: E.H. Harling and E. 
Hartmann, London. [(d.13 Figs.)—The feeding mechanism 
is allowed to revolve with greater or less velocity, or is entirely 
arrested by a brake, which consists of a rotating keeper re- 
volving between the poles of two electromagnets, One of magnets 
is in the lamp circuit, and when the normal current is flowing its 
attraction is sufficient to stop the rotation of the keeper, The 
other magnet is in a shunt circuit, and its power, which increases 
as the arc Jengtheus, tends to neutralise that of the first magnet 
and leave the keeper free to move. In some cases a frictional 
magnetic brake presses against the periphery of the keeper, its 
pressure varying with the force of the magnetism induced in the 
said keeper. Referring to the illustrations it will be seen that the 
two carbon-holders are suspended by cords wound in opposite 
directions round drums of different diameters on the same shaft 


Fug. 


= rr 





























The weight of the upper holder having the greater leverage is able 
to raise that of the lower one and also rotate the feeding mechanism 
The cord from the lower holder is led round a sheave r on the end 
of a lever which is attracted downwards when the circuit is 
established, thus dropping the lower holder a sufficient distance to 
establish the arc, Upon the drum shaft ¢ is a toothed wheel ¢, 
which gears with a pinion p upon a shaft which carries the disc 
keeper A, This keeper stands in front of the poles, and when the 
two magnets neutralise each other's action the keeper rotates and 
the carbons are fed together. gis a stop that comes down upon the 
disc when the current is abnormally strong. The regulation of 
the lamp may be effected by a sliding piece that can be set to 
bridge the magnetic poles, The specification also illustrates a 
lamp in whieh the keeper rotates within polar extensions resem- 
bling those in use on a Gramme generator, and in which worm gear 
is substituted for the spurwheel and pinion. (August 11, 1881). 


3478. Machinery for Turning, Shaping, Planing, 
and Slotting Metal, &c.: R. A. Lee, Westminster. 
(6d, 3 Figs.)—This is a combined tool. When used for shaping 
the driving plate of the lathe is taken off, and a bevel wheel sub- 
stituted for it, Lengthwise of the bed is bolted a shaping machine 
head, which is driven by the said bevel wheel. The upper half of 
the ordinary slide rest with a tool-holder attached is fixed to the 

haping head and gives the vertical feed to the tool, and the lower 
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ticulars, see Corresponding Numbers in Lists of 1881 | 1 882 
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(Koechlin). |. James, 388 | Moss. 
5040 ‘etter. 180 | Siemens. 416 = and 
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No. aaa. | amen - ae 5345 | Gracey. 277 Hooker, 482 | Wethered. 
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5212 | Hadfield 5597 Clark (Morley 
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Hope 5708 | Nock ' chine Co.) ; ; ae 
Foxcroft and] 1352 1003 | Davy. 1875 1875 
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Higgin. 1149 | Harrison. ea 
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5292 Leyland. 629 Webster, Hill Soda Fabric) — 
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‘ 877 | Lees, 1093 | Linsley. Jouffroy). (Fehr). 
7 1094 | Middleton, 1137 | Marler. 1166 | Hale. 
| 1097 | Harrison. 1139 | Heydon and | 1168 | Hughes 
| 1098 | Cliff. | Follows. | (Bayer and 
—— | 1099 | Alexander 1142 | Lloyd Wise | _ Co.) 
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1104 Lake ( Buigne) Landry). 1182 | Clerk and 
No. Name. No. Name. No. Name. 1108 Imray 1144 | Clark Fawsitt. 

- _ (Engstrim). (Baillet). 1183 | Spurge and 
1881 1881 1881 1111 | Haddan 1145 | Vickerman, Whitcher, 
3956 | Larue. 4310 Laurie. 5430 | Rose ( Watkeys). Whitehead] 1185 | McFarlane. 
4250 | Alexander 4313 Stephens and] 5440 — 1114 Baird, and Moor- | 1186 | Benson 

(Haug and Wilmer. ulton, 1116 Lake house. (Gross). 
Lefeldt and} 4315 | Lloyd & Bethel. (Sherrill), 1146 - Duvall. 1187 | Thomas. 
Lentsch) 4331 | Beck 5550 | Thompson 1117 | Lake (Falize)4 1147 | Simon 1190 | Allix. 
4253 | McMillan. (Starcke) (McDonnell). 1118 Siemens (Trappen). | 1192 | Lake 
4269 | Cutlan 4388 | Tellier. 5651 | Lane Fox. (Siemens). 1148 | Fergusson, | (Bacon). 
4282 | Collier. 4418 | Mackenzie. 5697 | Voltmer, 1125 Lake 1149 Allison 1193 | Sachs. 
4288 | Simon and 44532 Barbour 1882 (Lahrmann), (Marzari), (Algoever), | 1194 | Mills (Zwin). 
| Werten- (Goujter). 44 | Mills. 1128 | Adams. 1150 | Petit. \ 
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4300 | Des Vaux 4702 Young, 268 | Lowe. ‘ 
| (Marz), 5409 Edmondson 345 | Varicas Il.—Through Non-Payment of the Seventh Year's Stamp 

4303 | Cundall. & Edmond- (Autophone Duty of 1001, 

4306 | Eyre son, Co.) — 
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—__— - 1020 | Somerset and] 1039 Dronsfleld. | Talbot. 
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4362 | Upward mSonete — NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 
4372 Heal, Anonyme 4641 Lake PATENT. 
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half of the rest serves to carry and traverse the work. (August 11, 
1881). 


3491. Manufacture of Flat-Headed Tacks, Nails, 
&c.: G. Klug, Glasgow. (C. Meier, Berlin). (64. 3 Figs.J— 
A disc of steel is taken and a tongue is partially punched out of it. 
The slot extends from a little beyond the centre nearly to the 
circumference, leaving, however, the periphery entire. The tongue 
is bent at right angles to the head and sharpened. (August 12 
1881). 


3528. Fog-Signal Apparatus, &c.: F.H.Holmes, 
West Brompton, Middlesex. [l0d. 23 Figs.)—The chief 
object of this invention is to make the ‘“‘ Holmes siren” capable of 
producing both a high and a low note of any predetermined pitch, 
and to repeat them in quick succession in any required order, so 
that each lighthouse or signal station around the coast can send 
forth a signal quite distinguishable from that of the “siren” used 
on doard ships, and at the same time make its name known to the 
mariner. In every case the lighthouse or other station is to use 
both the high and the low note, but the order in which they are 
sounded forms the code of signals by which each can be known, 
thus: Station No. 1 may give the signal “ high note, low note, 
high note.” Station No. 2. “high note, high note, low note.” 
Station No. 3, “high, low, high,” and so on, The illustration 
shows 4 section of the improved “siren,”’ the sounding portion of 
which is formed the same as heretofore, that is to say, with a fixed 
and revolving slotted cylinder A and arespectively. The steam or 
compressed air enters by opening E, and passing in the direction 
shown by arrows, escapes through the slots, causing the cylinder 





a to revolve rapidly, The speed at which the slots pass one 
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another determines the pitch of the note. The sound is directed 
by a horn F, Essentially this invention may be said to consist in 
the application of automatic brakes for governir ed of the 
revolving cylinder a. The brakes shown in the illus tr ation are 
composed of pivotted levers cc', having frictional surfaces 7/' 
‘These levers are normally kept from bearing on brake discs g by 
adjustable springs and nuts, and whenin use are pressed upon 
the peripheries of the dixes by the action of compressed air which 
enters by pipes £4), and acting on diaphragm /j forces the small 
pistons éi' against the levers cc. When the high note is to be 
sounded the brakes ¢ are only applied, the resistance being adjusted 
so that the cylinder a can revolve ata velocity requisite to produce 
the given high note. When the low note is required the brakes c! 
are also brought into operation, and acting on g! ret ard the revola 
tion of the cylinder a. The slots passing at a slower rate produce 


g the s} 





fewer vibrat 
air is admitted t 
cams attached to 
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g projecti . 
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red throughout tbe sour ; Other 

of the brakes, and improv i ther ts 

and illustrated in this spe yn August 13. 


io as the pres- 
re in aently the note 
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, 3. Crinolines : C. S. Schneider, Chelsea. 
nsists in the first instance of a petticoat diy vided | 
3 two parts being connected by 
. Down the back of the pettic at runs a crins 
y in shape one half of a co yng its vertical axis 
jlette is composed of a h 3 hed over a frame 
of steel semici } »ps to f rm & curve 
lattice work 
oni have a grea 
to the length given t 


3536. Retrigerating Machines, &c.: L. Sterne. 
D A pet and J. B. Handyside Glasgow. (8d. 9 Figs. 
ooling of the air is effected by means of conduction thre 
ells or partitions, which ms¢ Ives cooled by wa 
ympressed at two or m« 
een the stages 


dess curvature an 
} 


the adjustable str 


3537. Moulding or Vulcanising Flasks for 
Dental Purposes &c.: J. S&S. s-4— now York 
) 7s.}—Consists in provisions fo a dental 

ob este. (August 15, 1881) 


3538. Registering by Electricity the Number 
of Picks Woven per Inch in Looms : J. Porrit, 
Seinanetege. Yorks. [id 5 Fi ced 

mn by the cloth ar ra certain 
e operatior 
it anc nd registers itself 

marked in one g 

(August 15, 1881) 


3539. megatusens Superatns : Ww. R. Lane, Lon- 

don C. Wildams ar W. Harrington, verville dvT.w 

*. Boston oth in U ; [Sa. 10 Figs |—Theo 
vent 
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1d office to find if 
(August 15, 1881) 


Automatic wWelening | 
Reuther, H ennef, Prussia. 4 
mainly a dout roc beam, ,* aving at one end a 
receptacle for receiv ng t 1@ substance to be weighed, and at the 
other end either a const ght or a s¢ for varying weights: 
secondly, of a feed mec! m which allows exactly 
the mat eris al to flow into ceptacle as ¢ sponds to the said 

ats off the supply, and ¢ m val of the said 
] scharg 
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3556. Broskwaters and Harbours: 
The 1omas, Vizagatam, Madras. : 
: n th 


sinven- 
irse of 


as much of | 


E. C. G.| 


the current with a sharp point, like the bows of a vessel, to cleave 
the water and divert it right and left, and thus give it new and 
opposite directions which tend to neutralise each other, (August 
16, 1881). 


3564. Lamps for Railway Carriages, &c.: 
Shallis and T. C. J. Thomas, London. (sd. 6 Figs.)}— 
The oil or spirit is contained in an annular reservoir, and the 
wicks project horizontaily into @ combustion chamber closed at 
the bottom by a glass disc and provided with a vertical chimney 
Below the combustion chamber, there is a reflector to throw the 
light downwards, and, if necessary, an opal globe. This inven- 
tion will be shortly illustrated in ENGINEBRING. (August 16, 1881). 


3569. Registering the Number of Fares or 
Amount of Monies Received in Tramcars, &c.; 
A. J.T. Wild, Nunhead, Surrey. [(d. 10 s#iys.)—By one 
operation on @ trigger the namber of the fare is registered, the 
coin conveyed into a receptacle, the ticket presented for removal 
and a bell sounded, (August 17,1881). 


3572. Velocipedes: G. Richards, Manchester, 
and B.C. Tilghman, London. [td. 5 Figs.)—A small 
leading wheel, similar and additional to the trailing wheel, is 
ipplied for the sake of safety. Provisions are made for steering. 
(August 17, 1831) 


3578. Boat Disengaging Gear: M. H.} Robinson, 
Hampton Wick, Middlesex. [lid. 12 Figs} —Relates to 
improvements, mostly in matters of detail, of the gear, by the same 
inventor in use inthe Royal Navy. (August 17, 1881). 


3595. Pianofortes: C. Collard, Camden Town. 
(6d. 4 Figs.J)—To obtain a “ooleste effect by the introduction of 
a strip of cloth for the hammers to strike upon, the vertical lath is 
connected to the u ends a pair of vertical rock levers, which 
when operated by rd soft pedal will advance the lath 

put lateral moti so that it shall interpose the Strip of cloth 
between the strings ant i the rising hammer. \ugust 18, 1881). 


3598. Looms for Weaving: E Smntee. Houley, 
Yorks. [t¢. 2 Fiys.j}—This invention is for provements on 
No, 633 of 188l,and relates to weaving by means of 
an ordinary shuttle which is picked through » central part of the 
‘lot circular shuttles which move in horizontal curved 

» border weft, Portion the curved race are 

able the upper part of the e raised through 

and a two-arn ed lever on a vert | spindle is provided to 
each border shu ittle 4 curved guide causes the arms to catch 
eave the shuttle al rately in the usual way. (August 18 
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1881). 


3606. Metallic Structures for Barracks. Hos- 
pitals, &c. c. D. Abel. (La Société Nouvelle de Cons 
tons (Syste - e Te et), Paris (6d. 26 Figs.}—Is for improveme nts 
n ‘Spe cific 1 1877 of 1878. Instead of forming the said struc- 
es with single curved ribs, tw neentric r ure employed, 
ce between them whic he sides are 
rk, forms a continuous ugh the 
shells are not independe ribs 
inner ones by tie stays or 


eing fixed to the 
1881). 


3610. Manufacture of Circular Ribbed wabstes, 
H. M. Melior, Nottingham. [6d. 11 
the inveution is to produce ec 
$ patterns of rib or, of rib and plain 
welt around one en 
» is employed a cylinder having latch n 
on carried by n edle sii les 8 wi ith pr 
f various leng i 
be moved in and ou 
iiffere 
An 


an be é 
witl 


hs different cams c 
upper or ribbing cylinder 
ers turning on centres is also ¢ mpl yed. 
pparatus is attached. An extra thread 

h cams serves for the purpose of making 
, stitches upon such needles as are intended to be put out of 
work when changing patterns, (August 19, 1581). 


3617. Apparatus for Advertising: C.B.S. Webb, 
Colchester. (24.]—A barometer, thermometer, &c., is a sed | 
naframe and surr with advertisements. (Protecti not 
a ed. August 19, 


3619. Apparatus for the Purification of a 
Gas: C.C. Walker. Lilleshall, Salop, and 
Walker. London. [6/. 10 Pigs )j—Is for impr Tims a on 
Pate ot 1478 of 1880, and relates to means i prever the 
elong ed passa ages from becoming e 

of viscid matter 
isting « fas ries of 


onnexion wi 


anded 
1881) 


nting 


ected by a washing apparatus 
. each formed by bendinga thin 
, and making 
e extreme 
whilst the other end is 
*h the gas to be purified is 
ugh ‘the perforations and bubbles 
iquor surroundiogthem. (August 19, 1581) 
| 3621 Automatic Air Compression Machines: V. 
C. Haurie, London. (Part'y Ff, Windhausen, Berlin). (6d. 
i Figs. e air is ce — ressed by the pres ssure of steam in ‘the 
an inder, and the inventi-n includes “a steam distributing 
» valve an . expansion mechanism in whic! h two flat springs 
ning of the expansion slide v slve Referring to 

first admitted to the space B’ m 


His is € 


chamber 


team is 





ht, and drawing air into the ; 

am is expanded A, and the air compressed into B, 
it is driven on the next st nto the air reservoir. 

| Tne =) ication describes the arrangements of the valves and 

| pass at length and an apparatus “for the purpose to regularise 

! 

} 

} 

j 

| 

| 


same ste 


m which oke 
; 


the functions of the steam destined to operate the air compression 
at each piston stroke, evenin the case the air pressure in the outlet 
pipe is varyiz (August 19, 1881). 


3622. Hot Air, Steam, and Compressed Air Ma- 
| chines: V.C. Haurie, London. (f. Windhausen, Berlin). 
[8d : Figs,)—Air is forced through a retort in which the fuel is 
l ed, and ro products of combustion after passing through water 
are use ah ler a piston, After the completion of the stroke the 
uir is ext l 4 into a larger eylinder and then cooled in n- 
denser, after whi t,yis compressed to atmospheric pressure and 
usted. (Aug ust | » 1881). 


3636. Silk Reels for Dressing Flour, Middlings 


Le 


exha 





nd stopped up by the | 





&c: C. W. Maconchy, Templeogue, Ireland. [éd. 
b Figs.) Between every two Compartments of the bolting chest 
there is provided a circular stop joint or division, comsisting of a 
ring of flexible material attached at its outer circumference to a 
division formed in the bolting chest, and provided at its inner 
circumference with an india-rubber band, A collar on the reel 
revolves against the flexible ring, which is kept close to it by the 
india-rubber band, (August 20,1881) 


3648. Heating Apparatus, &c.: W. H. Stephen- 
son, Blackburn. (6d. 12 Figs.)—The products of combus. 
tion of a gas jet are led through a number of pipes jacketted with 
a water casing. The gas supply is regulated by a device acting on 
the principle of a mercurial thermometer. (August 22, 1881), 


3649. Machinery for Jigging, Sifting, Separat- 
ing, &c.,Grassand other Seeds or Grain, &c.: §, 
Bruce, Dublin. (6d. 5 /iys.)—The feature of novelty consists 
in imparting a vertical or nearly vertical jigging or up-and-down 
motion to the sieves at both ends meg ming by the aid of 
cranks, eccentrics, or cams, the sieves being guided by fixed 
vertical, or nearly vertical, guides (August 22, 1881) 


3667. Machinery for Drilling or Perforating 
Rocks: W.R.Lake,London. (L. W. Tracy, Philadelphia, 
USA.) [6d, 7 Figs.J—A hand power rock-drilling machine com- 
posed of a spring-acting hammer, a drill holder, and a hand 
operating device for pressing back the hammer, carried by a body 
adapted to slide on a tixed frame in combination with an automatic 
feed device connected to the body of the frame actuated by the 
drill holder to feed the body and operating parts forwards as fast 
as the drill enters the rock. (August 23, 1881). 


3668. Electric Lighting Apparatus: WR. Lake 
London. (7. A. Connolly, Washington, U.S.A.) [64 1 Fig)— 
The lamp is intended to be one of a series, and the chief feature is 
the means for short-circuiting it if the are fails. The current 
enters at the post ¢ and divides itself, part flowing through the 
magnet coils and arc, and part through the lever e, screw £ and 
frame A, to the post K. If the carbons are in contact, or the 
arc is established, the armature on the lever ¢ is attracted, the con 


nexion with the screw / broken, and the entire current passes 


If, however, from any cause the ! 

work properly the current goes round it, and itis left ou 
circuit. When the magnets are ene ~rgised both the armatures F 
are raised, furcing the cl ips 1g together and raising both carbons 
In consequence of the adjustment the upper carbon is raised 
more than the lower one, and the arc appears between them 
There does not seem to be any provision for regulation, the feeding 
of the carbons occarring on the extinction of the light only. g' g? 

‘spring conductors. (August 23, 1881). 


3670 Apparatus for Cooling and Sompneasns 
Air, &c.: J P.and O. G. Burnham, Chicago. U.+ 
Sd, 6 Figs.—The inventor states that his obje +r — by pt me 
mechanical means, and in a single chamber, to simultaneously 
compress the air and abstract its heat; and, secondly, to expand 
»airin contact with other surfaces than those through which 
ra >» cooling agent operates while it is being compressed. Further, 
» provide in a single chambered machine such a construction as 
will, in the expansion of the air, recover very largely the power 
pende ts cor ession, to dispense with valves at the open- 
n space, and generally to produce a machine 
ynomical than heretofore. ‘August 23, 1851 
Cc. D. Abel, London 
nan, France). (84. 12 Figs.)—Claims construct 
xc pels of railways with a frame within whi-h the 
sle, engine, or tenderis suspended by springs or 
their equivalents, and which in its turn is supported by other 
prings upon the wheels. (August 23, 1881). 


3676. Valves: J. Smith and S. A. Johnson, Mill- 
wall. (4d. 2 figs.)—Air pump and other valves are made in 
the form of discs sliding up and down on stads, and faced with 
suitable packing let into dovetail grooves. (August 23, 1831) 


3677. Apparatus for Registering Fares Paid in 
Omnibuses, &c.: J. N. Maskelyne, London. [fd 
10 Figs.}—The turning of a handle cau-es a gong to sound as often 
as there are pennies to be paid, exhibits the same number beforea 
glass window, and impresses the figure on a ticket. (August 23, 
1831), 

3678. Apparatus for Polishing Spoons, Forks, 
&c.: E. Ww. Lay and S. Marten, Hampstead. [4/. 
1 Fig.} —Consists of a spindle with brushes and burnishers driven 
by a treadle. (August 23, 1881) 


3694. Safety Gear for Starting Engines: J. Mus- 
grave and A. Walsh, Bolton. [§d. 5 figs.}—The object 


through the carbons. 
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simple and ec 
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the 
pinion ¢ 
lever. — 
convenie 
the main & 
the lever, which has hitherto been pr 

ownw: b e 
re e. A modification is also described which can be set to turn 
the engine either way. (August 24, 1881). 


3696. Electro-Magnetic Clocks and Batteries 
for the Same, &c, :C. Shepherd, London. [(d. 6 Figs * 
The motive power for the hands of each dial, and also for the 
gravity escapement pendulum. which controls the whole series of 
“ig derived in each case from an electro-magnetic engine, in 
which an oscillating magnet is suck ed into and repelled out of coils 
traversed by a current dependent on the controlling pendulum. The 
motion of the magnet is communicated toa vertical crankshaft upon 
which is a fly or flywheel which equalises the motion, The three 
elements of the battery are zinc, carbon, and a solution of chloride 
of ammonium, The liquid element is raised to the carbon by the 
capillary attraction of well-burnt cinders, and the extended contact 
with the air thus attained prevents polarisation, (August 24, 
1881). 


3698. 





i gearing into 





} 


Machinery for the Manufacture of 
Tuyeres: C. J. Brock, London. (H. Walker, Pittsburg. 
USA) (6d. 4 Figs.)-The clay is filled into a taper mould and 
the necessary periorations are made through it bya number of 

1s which are forced into it by a rack and pinion. (August 25, 
1881). 

3703. Securing Rails in Chairs: T. Matthews. 
London. [éd. 2 Figs.}—The inner jaw of the chair is formed 
inthe usual manner. Between the other jaw and the opposite side 
of the rail a space is left for the insertion of an eccentric block or 
h is jointed to the upper part of the said jaw by a hori- 


cam, which . 
zontal joint, and can be jammed between it and the rail. (August 
25, 1881). 


3704. Apparatus for Crushing Gold Ore, &c.: 
J. M. Stuart, London. ([6¢. 4 Figs.)}—A number of conical 
rollers, rotatipg on a series of arms extending froma vertical shaft, 
revolve in contact with one another and with a conical plate ona 
tubular shaft concentric with their own. The two shafts are driven 
in opposite directions. The ore is first crushed between the rojlers 
and then between the rollers and the plate, (August 25, 1881). 


3706.* Compensating Chain Barrel or Sheave 
for Steam or Hand Steering Apparatus: J. Lynn, 
Sunderland. (2) Ibe sheave is eccentric to its shaft, 
(August 25, 1881), 


3709. Flyers for Spinning and Doubling Fibres: 
T.a. Duncan, Otley, Yorks. (4d. 2 Figs.)—To gain extra 
drag after the yarn has been sufficiently twisted to stand it, a second 
-url is made in each leg of the flyer between the eye and the shoulder, 
nis wrapped round it and also the flyer leg below it. 






(August 25, 1881) 

3716. Pitch Chains for the Transmission of 
Motive Power: J. I. Warman, Coventry. [éd. 
“| Figs.}—The main feature of the chain is that no strain is thrown 


t 


the links. In the case ofa twoand one 
18 two bosses cast at each end, and the 
links have » bosses that are bored out to fit over the 
on the single link, Several modifications are described, 
suitable chain wheels. (August 25, 1881). 


3723. Knitting Machines: F. Caldwell. Lough- 
borough [ls. td. 17 Figs.)—”“ Relates to the manufacture cf 
knitted fabrics made on circular machines producing mbbed or 
plain-looped fabrics, especially applicable to goocs made in the 
piece and afterwards cut into short lengths, each length requiring 
to have a fast edge or welt at oneend. Thisis effected by employ- 
ing several modifications of apparatus. In one modification toa 
circular machine employed in producing all numbers of ribbed 
fabrics but a one and one rib, there are used inclines to each feeder on 
the heading; the inclines are moved horizontally or at right angles 


n the pins that connec 
kt 


sin, the single lick b 


uble 














tothe needle bits in the machine heads, and vertically or parallel! 
to the needle bits in the frame head. The machine inclines and 
frame inclines are oj -d by rocking levers actuated by a studded 
chain, 80 as to } e the needle bits in position to receive the 
required number of loops before casting off the previous l. ops, or 


inclines may be operated by the fingers of the attendant when 

ed, The above apparatus is equally applicable to circular 
hines employing latch needles which deliver the fabric upwards 
downwards,” ‘Lhree other modifications are described. (August 
26, 151). 


3726. Combing Machines: E, de Pass, London 
(J. mts, Paris). (8d. 9 Figs.j—l1s for improvements on Patents 10 
of 1869, 2313 of 1876, 3473 of 1878, 542 and 3874 of 1879, and 64 and 
2234 of 1880, and relates: (1) to imparting a combined rising and 
rotary motion to an independent head finishing comb; (2) to 
interrupting the return movement of the head nipper during the 
penetration of the flaishing comb, so as to insure the proper work 
ing of the comb; (5) to alternately quickening and slackening 
the rotary motion of the clearing brush; (4) to an arrangement 
by which the pressure of the seizing nipper is applied much lower 
down, and without straining the rods; (5) to giving a movement 
of alternate approach and withdrawal toa doffing comb in combina- 





tion with an oscillating rotary motion of a doffer fur detaching the 
fleece from the doffer, August 26, 1881) 

3729. Range Finders: Lord Elcho, London. [4/, 
2 Figs.}—Consists in placing between the tieid lenses and eye- 


piece of a telescope a transparent disc of glass, on which are visible 
a number of lines arranged as steps with a figure at the top of 
each step, the said steps being placed over a horizontal base line 
at distances corresponding to the apparent height of men at diffe- 





rent ranges, 200 to 2000 yards for infantry and 300 to 2800 
yards for calvary. Fig. 1 shows the disc D inserted in the tube, 
and Fig. 2 is an enlarged elevation of the same. Iand C designate 
infantry and cavalry respectively. The figures represent the dis- 
tances as explained above. (August 26, 1881), 

3737. Ramming Apparatus for Asphalt Pave- 
ment, &c.: H. Knoblauch, Berlin. (£, Dietrich, Berlin) 
(td. 4 FigsJ]—A carriage is provided with gear for lifting a 
number of stampers or rammers in succession, As this carriage 


fulerum of which is the shaft 6, on which is secured the 
the pinion ¢ which rons on a stad in the 
Power is applied to the shaft 6 from a small engine, or other 
nt source, to turn the flywheelg. As soon, however, as 
ngine gets its steam and overruns the small one, it carries 
essed upwards against a stop 
‘ards into the dotted position, where it is retained by the 


is moved over the newly-laid pavement every part is beaten down, 
the edges of the rammers being made to overlap each other to 
prevent the formation of joints or ridges. (August 27, 1881), 


3740. Tanning of Hides or Skins: G. L. Lover- 
sidge, Rochdale. [(4d.]—Claims the use of valonia, oak bark, 
or other equivalent in conjunction with either borax or boraccic 
acid. or in conjunction with borax and citric acid. (August 27, 
1881). 


3742.* Apparatus for Feeding Steam Boilers: 
E. Fromentin, Paris. (2¢.)— Water is introduced into a con- 
denser by the vacuum ensuing after the entrance of a small quan- 
tity of steam. This water afterwards runs into the boiler by 
gravity. The steam valve is opened and shut by the contraction 
and expansion of a metal rod, which is situated just at the water 
line inside the boiler. (August 27, 1881), 


3743." Looms for Weaving, &c.: J. Northrop, 
Embsay, Yorks. (2d.J]—Is (1) for a shedding motion that will 
keep the healds up for any required number of picks; and (2) for 
an improved arrangement of weft fork mechanism, (August 27, 
188}). 


3747. Ring Spinning Machines or Frames: W.R. 
Lake, London. (S. A. Jenks, Central Falls, R.J,,U.8.A.) (6d. 
5 Figs.}—* The improvements are applicable to that class of ring 
spinning frames which have two sets of rolls, and which are 
adapted to the production of ‘ filling,’ for the reason that they 
embody means for variably speeding the drawing rolls or delivery 
rolls, or both, for attaining uniformity in the size and twist of the 
yarn, notwithstanding the varying condition incident to the opera- 
tion of the copping motion, and the gradual increase in diameter 
of the wound bobbins, Instead of having a belt pulley to each set 
of rolls, and an additional pulley for driving a portion of the rolls 
in both sets,” there isemployed ‘*two belt pulleys and connecting 
gearing for driving a portion of the rolls in b:-th sets, and one belt 
for communicating motion from the main shaft to both of the said 
pulleys coupled with the desired capacity for effecting the 
graduated rotation of a certain roll or rolls in each set of rolls.’ 
(August 27, 1881). 


3748. Manufacture of Hydrate of Strontia: C- 
FP. Claus, London. ({2d.)—The material is produced by the 
action of a solution of oxide of zinc in a caustic alkali upon a 
solution of sulphide of strontium, (August 27, 1881). 

3749. Barrows: B. Green, Mitcham. [4d 4 Figs.) 
—This is a two-wheeled barrow with the body pivotted to the 
frame so that it can be tipped forwards, (August 27, 1881). 


3750.* Combined Bookcase, Bed. and Wardrobe’ 
C. Pratt. Clapham. ([2¢.j}—(an be closed during the daytime 
and opened out at night. (August 29, 1881). 


3753.* Converting Reciprocating into Rotatory 
Motion: J. Kellet, Laister Dyke, Yorks. ([(2/.)— 
Is for driving velocipedes, but the description is not sufficiently 
clear to be understood. (August 29, 1881). 


3755.* Machinery for Cutting Leather: I Hep- 
worth, Littletown, Yorks. ([2d.)—Is for splicing the 
rubbers of carding engines, and consists of two fluted rollers with 


a knife fixed atan angle betweenthem. (August 29, 1881), 


3766." Clasp or Fastening for Memorandum 
Books, &c.: G.W. Newbery and J. F. Bennet, Lon- 
don. (2d.)}—The clasp is of arched metal, so as to expand when 
loose papers are putin the book. (August 29, 1881). 


3757.* Opening and Closing the Doors of Han- 
som Cabs, &c.: H. Benest, Bow, London. (2d.)—The 
doors can be opened by a cord within reach of the driver. 
(August 29, 1881) 

3759.* Ships’ Berths: W.R.Lake, London. (4. ¥. 
Crosby,US.A.) (2d) —The berth is suspended by four oblique rods 
arranged in pairs; the rods of each pair extend diagonally from 
a single pointin the centre of one end of the berth, and are pivotted 
independently to points of support beyond the transverse axial 
line and on opposite sides of the longitudinal axial line of the berth. 
(August 29, 1881), 

3761.* Fittings for Excluding Draught: R. W. 
Newlands, London. (2d.j)—<A hollow moulding is fixed to or 
cut in the door, and a strip of india-rubber is stretched across the 
arc. A corresponding rounded moulding is attached to the frame 
and presses against the rubber when the door is closed, (Angust 29, 
1881). 


3762. Autographic Transfer for Lithographic 
and Zincographic Printing: A. M. Clark, London. 
(J. J. Magne, Paris). [44)—The process consists essentially in 
writing or drawing on an unprepared surface with ink or crayon 
having the property of retaining fatty ink; then moistening the 
psper so written or drawn upon with a liquid having a repellent 
action for such fatty ink, and consequently a protective action for 
the blank portions of the paper; and, finally, inking up the writing 
or dra g. which is then to be transferred to stone or zinc. 
(August 29, 1881), 

3763.* Driving Velocipedes: J. K. Starley, Co- 
ventry. (2¢.)—Contains slow and high speed gearing, (August 30, 
1881). 

3764.* Velocipedes: J. K. Starley, Coventry: 
(24.}—Comprises a new chain wheel, a shifting seat, and diffe- 
rential gear. (August 30, 1881). 


3765.* Preserving and Treating Cotton Seed, 
&c.: F. R. Lanier, Memphis, Tennessee, U.S.A. [2/.) 
Cotton seed, whole or in meal, is packed for transport in cases 
filled up with cotton seed oil. (August 30, 1881), 


3766. Apparatus for Preventing Waste of 
Water: W. H. Cutler and J. Chapman, Eton. [éd. 
5 Figs.]—The water is led from the flushing cistern to the closet 
pan byasyphon. The short leg ends in a chamber within the 
cistern, and communicating with it by a flap velve opening into 
the chamber. In the closet is a bellows connected by a pipe to 
the chamber. When a charge of air is sent into the chamber the 
pressure closes the valve and forces the water over the bend of 
the syphon, starting the action. (August 30, 1881). 


3769.* Propelling Velocipedes: E. A. Emythe, 
London. (2d |—Instead of cranks a rack, pinion, and ratchet 
areempioyed, (August 30, 1881), 


3779.* Apparatus for the Conversion of Animal 
Energy and Gravitation in Rotary Motion: A. 5. 
Joy, York. [d.).—The weight of a man, or other body, is alter- 
nately connected to, and disccnnected from, a rack in gear with a 
pinion ona shaft. The pinion is coupled, to the shaft bya ratchet 
and the rack is raised by aspring, (August 30, 1881). 


3781.* Compounds for Hardening. Softening, 
Tempering, and Improving Steel, &c.; C. D. Abel, 
London, (/. Hanswirth and Kiipfer. Zurich, Switzerland), [(2d.] 
—Seven different compounds are described suitable for hardening, 
softening, tempering, &c. The following will restore burnt steel to 
a tough condition. Resin, 200 parts; liver oil, 120 parts; sheep's 
tallow, 60 parts; paraffin. 30 parts; colophonium, 40 parts; 
yellow prussiate of potash, 20 parts; chromate of potash, 10 parts; 





parts; alum, 10 parts; soft soap 10 parts; charcoal powder, 20 
parts; burnt ivory, 15 parts; salt, 5 parts; gum arabic, 10 parts ; 
aloe powder, 5 parts; gentian, 5 parts. (August 30,1881), 


3784.* Shedding Apparatus for Looms: E: 
Grube, Bury. [2d.)—In the absence of drawings the arrange- 
ment cannot be understood. (August 31, 1881). 


3785. Obtaining Products from Blast F 
and other Combustible Gases, &c.: J. Alexander 
and A. K. McCosh, Gartsherrie, N.B. [td. 8 Figsi— 
Is for improvements on Patents 4117 of 1879 and 1433 of 1880, and 
consists, firstly, in making the condensing apparatus of wrought 
instead of cast iron; and in connecting the water boxes in the 
interior of the apparatusin such way that the pipes are led from 
the tops of the lower boxes to the highest parts of the upper boxes. 
Also in other details of arrangement, (August 31, 1881). 


3787." Velocipedes: H. Wilkinson, London. 
(2d.]—Both fast and slow gear is provided, (August 31, 1881). 


3788.* Inkstands, &c.: J.S. Downing, Birming- 
ham. (2d.)—The base is faced with india-rubber. (August 31, 
1881). 


3794.* Dyeing and Printing Textile Fabrics, 
&c.: J. Wolff, Salford. (24.)—Has for object indigo dyeing. 
‘To an alkaline bath is added a metallic acid or peroxide, and then 
indigo in fine powder, and subsequently any suitable reducing 
agent as divided iron or zinc. (August 31, 188]). 


3800.* Steam Boilers: J. R. Oldham, Sunder- 
land. (2d.)—The furnace projects from the front of the boilers, 
and is connected by tubes with a combustion chamber at the 
other end, Return flues run through the lower part of the boiler, 
and enter a smokebox near the furnace, (September 1, 1881), 


3802.* Stands for Bottles: G. F. Rendall, Lon- 
don. ([2d.)—The bottles are secured in position between a tray 
on which they stand anu the top of the frame, and the tray when 
unlocked is capable of being turned on spindles to allow with- 
drawal of the bottles, (September 1, 1881). 


3803.* Sewing Machines: W.R. Lake, London 
(1. Bond, Haverhill, Mass., U.S.A.) [4d.]—Relates to “ twin” sewing 
machines for stitching seam covering stays to uppers of boots, and 
consists of a roller to guide the work under operation and of an 
auxiliary presser foot to hold down the stays behind the needles 
&c, (September 1, 1881). 


3804. Commutators for Dynamo or Magneto- 
Electric Machines, &c.: P. Jensen, London, (7. A. 
Edison, Menlo Park, N.J.,US.A.). |4d.)}—The invention consists in 
amalgamating the commutator strips and brushes. (September 1 
1881). 


3806.* Rotary Grain Meters: A. J. Boult, Lon- 
don. (A. Gleason, Toledo, Ohio, U.S.A). [2d]—Consists of a 
cylindrical bucket wheel divided into compartments, and journalled 
in the frame which carries the scale beam, which latter itself is 
balanced on knife edges on the main frame of the machine. An 
automatic cut-off is provided, also an automatic partial cut-off to 
regulate flow of grain as the bucket becomes nearly fiiled, &c. 
(September 1, 1881). 


3810.* Apparatus for Moulding Bricks: T. le 
Poidevin, Guernsey. (2d.)—Consists of longitudinal bars 
with pallet boards to form cross civisions between them. A heavy 
roller is drawn along the top and forces the clay into the divisions. 
(September 1, 1881). 


3814.* Loom Pickers, &c.: E. K. Dutton and J. 
Holding, Manchester. ([2¢.)—Such pickers are made 
wholly or partly of wood, (September 2, 1881), 

3816.* Condenser and Feed Water Heater: L. 
McIntyre, Glasgow. (2d.J—The exhaust steam passes 
through a large tube and imparts heat to feed water surrounding 
it, The steam then enters a thin annular space between another 
tube and an outer vessel and is condensed by sea or other water 
which passes through the last-mentioned tube. (September 2, 1881). 


3818.* Index Scales: J. C. Mewburn, London. 
(J. Kost, Hamburg). [2d.)—Consists (1) in using a straight index 
plate instead of the usual curved one; (2) in marking the pendent 
frame with the figures of the removable weights, so that when a 
weight is removed the figure of such weight can be seen on that 
part of the frame from which it has been removed. (September 2, 
1881). 

3819.* Metal Kegs or Vessels for Containing 
Paint, &c.: J. Storer, Glasgow. [2¢.)—The vessel has 
a cover with a flanged edge, which is secured by lugs on the vessel 
being turned down over the flange. In adcition to the usual 
handle there is one fitted inside the vessel to carry it by when the 
cover is off. (September 2, 1881). 


3822." Electric Lamp or Regulator: A. Tubini, 
London. (2d.)—The carbons are placed side by side in a 
slightly inclined position, and one of them is covered with kaolin, 
The core of a solenoid attached to one of the holders separates the 
ends of the pencils to form the arc. (September 2, 188]). 


3823. Preserving and Transporting Eggs: J. 
Wetter, New Wandsworth. (A. Crureilier, Parts), (2d.] 
—To destroy or neutralise organic germs which have passed 
through the shells, the eggs are treated with a solution consisting 
of 100 parts of boracic acid and 3 parts of distilled water. To 
prevent further entry the eggs are coated with a mixture of 
100 parts each of potassium silicate and distilled water and 10 parts 
of chalk. For transportation the eggs are placed in bags and 
arranged between strings in a chest. (September 2, 1881). 


3825.* Bale Ties or Fastenings: W. C. Stiff, 
Birmingham. [2d.)—Refers to skort wire rods bent in a 
peculiar manner to form such fastenings. (September 2, 1881). 


3830.* Machine for the Preparation of Tea: J. 
P. Brougham, Inverness. (24.);—The tea is placed between 
two surfaces of flexible material arranged between a fixed table, 
and one to which reciprocating motion is given, the tea being thus 
rolled or curled. (September 2, 1581). 


3832. Machinery for Winding or Coiling Wire 
upon Annular Armatures for Electro-magnetic 
or Magneto-Electric Apparatus: ° Lake, 
London. (&. Haase and J. P. Recker, Indianapolis, U.S.A.) [td.} 
—The machine has a clamp adapted to be securely fastened to and 
surrounding the rim of the armature,a rim adapted to surround 
and revolve upon the clamp amns, one of which carries a spool or 
bobbin containing the wire and the other a counterbalancing 
weight and fastening, guiding, and controlling mechanism, In the 
absence of drawings, which are not filed. the action of the machine 
cannot be understood. (September 2, 1881). 


3835.* Machine for Planing and Finishing Wood, 
c.: J. M. Wilson. Miles Platting, Lanc. (2d.)— 
Adjustable knives or cutters are mounted on a shaft which can be 
rotated by hand or power. The bedplate at the bottom of the 
machine acts as a guide, and has siots through which the cutters 
project, (September 3, 1831). 

3836.* Apparatus for Condensing Steam, Heat- 
ing Feed Water, &c.: L. McIntyre, Glasgow. [2d.] 








refined borax, 10 parts; ox hoofs, 15 parts; tartaric acid, 15 
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—Consists of an arrangement of nozzles and cones. (September 
3, 1881). 
3837,* Portable Cranes or Hoists: J. Wetter, 


New Wandsworth. (J. J. Hardouin, Nantes, France), (2d,) 
—Consists of an inclined ladder carrying a horizontal beam, whose 
height can be varied ; the latter carries the load, the former the 
winding mechanism. (September 3, 1881). 


3838. Ratchet Braces: C. Neil, Sheffield. [id 
2 Figs.]—The handle is made separate from the fork, and is driven 
into it so far as to be able to carry the paw! which is attached to it 
by a pinor screw. (September 3, 1881). 


3840.* Protecting Locomotive Engines and 
s from e b 


Damag: Collision: C. Colwell, 
Southtown, Suffolk. (2¢.)—Uses a“ pilot protector,” which 


consists of a carriage containing sets of cylinders, some fitted with 
pistons connected to buffers which abut against those of the engine, 
and having other buffers to receive the impact of the shock given 
by acollision. The lower cylinders contain water and the upper 
ones are provided with compressed air holders. (September 3, 
1881). 


3841. Machinery for Mincing Meat, &c.: J. J. 
Gardener, Birmingham. [(¢. 6 figs.|—The meat bowl 
has rotary motion given to it ; the ordinary tables carrying the knife 
spindles are dispensed with, and the bearings of the spindles on 
front and back are made parts of the framing; the front and back 
parts are connected by crossbars, the upper ones carrying knife 
guards; the shafts carrying the knives are geared together, and 
rotate in opposite directions; each knife has a figure something 
like the letter S, &c. (September 3, 1551). 


3843.* Metal Bedsteads: R. Peyton, London. [2:.) 
—In lieu of using dovetail joints proposes to use pieces of angle 
irons to fasten the sides and ends to the pillars. (September 3, 
1381), 

3844. Manufacture of Salts of Magnesia and 
Salts of Zinc: A. M. Clark, London. (4. Lanquetin 
Paris). [4d.]—The process is based on the replacement of 
magnesium by calcium in chloride of magnesium. Using chloride 
of calcium there is obtained with dolomite chloride of magnesium 
and a deposit of carbonate of lime, from which lime may be 
obtained by calcination. If the chloride of magnesium be treated 
by this lime a deposit of magnesia and chloride of calcium is 
obtained, which serves for another operation. (September 3, 1881) 


3846.* Manufacture of Salts of Soda and Mag- 
nesia: A.M. Clark, London. (A. Lanquetin, Paris). (24.) 
—Chloride of sodium is treated with calcined dolomite and chloride 
of calcium is obtained, and also the magnesia of the chloride of 
magnesium and that of the siolomite, carbonate of soda and of 
magnesia being produced at thesame time. (September 3, 1881). 


3847.* Bottles for Aerated and other Liquids’ 
&c.: W.N. Wilkinson and I. W. Lister, Oldham. 
(2d.]— Relates to details of internally stoppered bottles. (September 
5, 1881). 

3849. Nose Bags for Horses, &c.: J. Archibald’ 
Kensington. (2¢}—The bag has an internal india-rubber 
flange to prevent the corn being flung out. (September 5, 1881). 

3850* Preparing Colouring Matters Suitable 
for Dyeing and Printing: J. H. Jobnson, London. 
( Badische Aniiin and Soda Fabrik, Ludwigshafen-on-the-Rhine). [2d.] 
—The insoluble coeruleine of commerce is rendered soluble in 
water by aid of the bisulphites of the alkalies. (September 5, 
1881). 


3851.* 
S. Pettit, Windsor. 
simultaneously by a lever. (September 5, 1881). 

3853.* Globe Holders for Gas and other 
Burners: J. Chatwin and H. Shipway, Hay Mills, 
Warwick. (2d. }— Relates to various substitutes for the ordinary 
holding screw. (September 5, 1881). 

3855. Lubricants: W. J. L. Hollis.London. (2) 
—Consists of tallow, castor oil, rape oil, mineral oil, soda, caustic 
potash, silicate of soda, and water. (September 5, 1851) 

3857.* Perpetual Electro-Magnetic Motor: C- 
Le Sueur, Paris. (2d.)—The alternate attraction and repul- 
sion of permanent magnets furnishes the source of perpetual! 
power. (September 5, 1881). 

4032. Sewing Machines: C. A. Snow, Washing- 
ton. (F. G. Altman and F. Pommer, Edina, Missouri, U.S.A.) 
[6d. 7 Figs)—The invention relates to aconical thread guide to 
aid in threading the needle. (September 19, 1831). 


4046. Heating Apparatus: H. Defty and C. C. 
Braithwaite, London. ([4¢ 8 Figs.j—Consists of an 
arrangement of tubes placed ina flue or chimney, and serving to 
convey the waste heat to fresh air. (September 20, 1881) 


5463. Dies for the Manufacture of Horseshoes: 
W. R. Lake, London. (G. Dunning, Uhicago). (6d. 10 Figs.j— 
Describes a die for manufacturing shoes with a series of calks on 
each side, and special heel calks as well as the ordinary toe calks 
(December 14, 1881) 

5569. Revolving Cylinder Firearms: W.R. Lake. 
London. (J. H. Wesson, Springfield, U.S.A.) (4d. 2 Figs.)—Is to 
provide a cylinder stop for a revolver, which shall be cheap and 
durable and controlled by the hammer tumbler through the 
medium of the rear sear, with which the stop which extends through 
or past the trigger is immediately connected. (December 20, 
1881). 

5670. Timepieces: W. Lloyd Wise, Westminster 
(W. £.; Doolittle, West Haren, Conn., U.S.A.) (6d. 8 Figs,)—The 
main spring is placed immediately in rear of the dial, and the time 
train is journalled in rear of the said main spring, whereby each 
may occupy substantially the entire space laterally between the 
pillars, and actuate the hands through the axis of the said main 
spring. (December 27, 1881). 

5695. Manufacture of Backs and Handles for 
Brushes, Mirrors, &c.: H. J. Haddan, London. (WW. 
H. Miles, New York, USA.) (6d. 2 Figs.j—I1s for an improved 
construction of handles made from brittle materials, (December 28, 
1881). 


Detaching or Disengaging Ship’s Boats 


(2d.]—Both sets of ropes are disengaged 


1882, 

24. Removing Flocculent Matters from Spent 
Acids in Treatment of Soluble Fibre: W. R. Lake, 
London. (. C. Lefferts, New York), (2d.)}—The novelty consists 
in adding barum sulphate to the acid and allowing the whole to 
settle. (January 3, 1582), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday the tone of our 
iron market showed a considerable improvement, owing to 
the very heavy reduction in the stocks of pig iron during 
the month of March, as reported by the Cleveland iron- 
masters on Monday evening. A large decrease was expected, 
but not such an enormous one as was shown, and it is thus 
evident that trade is in a better condition than it has even 
had credit for. Under these circumstances it is difficult to 
see how the “‘ bears’ can maintain their ground. There is 
a pressing demand for pig iron for early delivery, and as 
very few are now in a position to satisfy it, prices are tend- 
ing upwards ; indeed, at yesterday’s market fully 3d. per 
ton more could be got than on the previous market day. 
Both makers and merchants asked 43s. 6d. per ton for 
prompt No. 3, and some consumers vainly endeavoured to 
get it at 3d. less. Iron for prompt delivery is undoubtedly 
very scarce—vessels are often detained waiting for iron to 
complete their cargoes—and sellers are naturally inclined 
to demand their own terms. Stocks in makers’ hands are 
small—under 60,000 tons available for sale, and this is 
confined to few firms, several makers being absolutely bare 
of stock. The makers yesterday at their meeting did not 
raise their quotations, as some expected they would do, but 
they thought it best to ask rates which they could get, and 
they had no difficulty in securing 43s. 6d. For forward 
delivery little business is done, but makers are backward 
in quoting in the present improving condition of the market. 
Warrants are 43s. 6d. and Connal’s stores have decreased 
since last week about 1130 tons—a rather smaller decrease 
than has recently been noted. Hematite iron is cheaper, 
and the demand is smaller. Next Friday the quarterly 
meeting of the North of England Iron and Coal Trades 
will be held at Middlesbrough. 


Cleveland Ironmasters’ Returns for March. — These 
returns, as we have said, are most favourable. They show 
tbat 119 furnaces are blowing out of 163 erected, and of 
these 77 are producing Cleveland iron and 42 hematite, 
spiegeleisen, &c. The quantity of Cleveland iron made in 
March was 148,012 tons, or 15,866 tons more than in 
February ; and of hematite, &c., 84,860 tons, 11,364 tons 
more than in February; the total make of pig iron being 
232,872 tons, or 27,230 tons more than in the previous 
month. The restriction of output has not led to any 
smaller production of pig iron, for what has been lost in 
Cleveland bas been made up for by hematite. ‘The stocks 


of Cleveland pig iron at March 31 amounted to 334,850 | 


tons, or 29,970 tons less than at February 28. Middles- 
brough makers’ stocks stood at 58,133 tons, 23,897 tons 
less than in February; while the stocks of producers out- 
side the district reach 29,144 tons, 103 tons increase on 
February. Makers’ stores contain 75,568 tons, an increase 


of 5487 tons on February, while the warrant stores showed | 


a decrease of 11,663 tons. Exports of pig iron from Middles- 
brough were very good last month; they amounted to 
89,837 tons, 22,944 tons more than in February, 1882, and 
8228 tons more than in March, 1881. 


Manufactured Iron and Steel.—The demand is quiet in 
all departments, but as producers are well supplied with 
orders they are fully able to hold their prices. They are 
asking exactly the same now as they did in January, and 
there is much less underselling among the merchants. 
Specifications are received with more regularity, and the 
business cannot be characterised otherwise than as good. 
Mr. J. W. Pease, M.P., the arbitrator in the wages dis- 
pute, has intimated his desire to hear the arguments of 
masters and men on Wednesday next, and arrangements 
have been made to hold the inquiry at Middlesbrough. 





NOTES FROM THE NORTH. 
Guascow, Tuesday. 

Glasgow Pig-Iron Market.—The warrant market, after 
two days’ activity and advancing prices, had a relapse to 
weakness last Thursday, and business left off with prices 
5d. per ton under those of Wednesday. In the morninga 
moderate amount of business was done at from 48s. 74d. 
down to 48s. 1jd. cash, and from 48s. 8}d. down to 48s. 3d. 
one month, the market closing with buyers at 48s. 14d. cash, 
and 48s. 3d. one month, and sellers near. The quotations in 
the afternoon ranged from 48s. 2d. down to 48s. 1d., and then 
up to 48s. 2}d. cash, and from 48s. 3d. to 483. 14d. one month, 
and at the close of the market there were buyers offering 
i8s. 2d. cash and 48s. 3d. one month, and sellers near. 
Dulness was the rule on Friday, and prices had a further 
decline to the extent of 34d., thus losing the entire gain of 
the early part of the week; and the close was 4d. per ton 
under that of the previous Friday. There were transac- 
tions on forenoon ’Change at 48s. ljd. to 48s. 4d. 
cash, and then back to 48s, cash, and from 48s. 5d. to 
48s. 1}d. one month, the close being buyers at 48s. cash. 
and 48s. 14d. one month, and sellers near. In the afternoon 
from 48s. to 47s. 10}d. cash, and from 48s. 1}d. to 48s. one 
month were the quotations. At the close of the market 
there were rather sellers at 47s. 10}d. cash and 48s. one 
month. The market was weak at the opening yesterday, 
and at one time prices were 2id. per ton lower; but the 
decline was afterwards recovered, and the market closed as 
on Friday. There were transactions during the forenoon 
at from 47s. 9d. to 47s. 8d. and again up to 47s. 10. cash, 
and at 47s. 10d. up to 47s. 11d. one month, the close being 
buyers at 47s. 9d. cash and 47s. 10d. one month, and sellers 
wanting 1d. per ton higher. The afternoon quotations 
ranged from 47s. 9}d. to 47s. 104d. cash, and from 47s. 11d. 
to 48s. one month, and the closing prices were sellers at 
47s. 10}d. cash and 48s. one month, and buyers near. A 
decided improvement has taken place in the market 
to-day. Business was reported during the forenoon at 
from 47s. 11}d. up to 48s. 2d. cash, also at 48s. 1jd 
up to 48s. 3d. one month, and there were buyers at th 








close offering 483s. 14d. cash and 48s. 3d. ono month 

and sellers near. The market was very firm in the after 
noon, with business done at 48s. 24d. up to 48s. 4d. ¢& <4 
and towards the close there were buyers offering 83. 3 ? 
cash, and sellers wanting 4d. per ton more. It cannot be eal i 
that there is much change to report in the condition of the 
market. Makers’ iron is inonly quiet demand, as the cn. 
tinent is buying sparingly, while there are also ver few 
fresh inquiries from America, where the market is sopanted 
to be weak, with prices tending lower. The improvement 
which took place last week was due in great measure t 

large speculative purchases, but as it was not supported by 
any ond fide trade movement the advance was sleek 
entirely lost by the end of the week, the variation over the 
week amounting to 1s. 04d. per ton. Last week’s shipments 
of pig iron amounted to 10,107 tons, as compared with 
10,421 tons, in the corresponding week of last year, being a 
decrease of 314 tons. The principal shipments to foreign 
countries during the week were the following: United 
States, 900 tons; Germany, 2300 tons; Italy, 200 tons. 
Holland, 700 tons ; Australia, &c., 335 tons; France, 116 
tons; Canada, 125 tons. The stock of pig iron in the public 
warrant stores stood at 629,589 tons, so that there has been 
but little change on that score «luring the past week. 


Clyde Shipbuilding Trade.—The amount of work turned 
out of the shipbuilding yards on the Clyde last month was 
very light when compared with that launched during the 
two preceding months, and in the corresponding month of 
previous years. There were only eleven vessels launched 
of a total of 14,796 tons, or only about half the tonnage 
put into the water in the month of February, 1882, or 
March, 1881. For the quarter, however, the output 
exceeded that of all previous quarters, amounting to 
67,790 tons, or fully 5000 tons in excess of the correspond- 
ing quarter of 1874, which hitherto has been associated 
with the highest returns. Three of the steamers launched 
during the month have a total of 10,000 tons, or fully two- 
thirds of the whole. They are the Ghoorka, 4100 tons, 
and 500 horse power, built by Messrs. William Denny and 
Brothers, for the British India Steam Navigation Com- 
pany; the Clan Graham, 3200 tons, and 400 horse power, 


built for Messrs. Cayzer, Irvine, and Company’s “* Clan” 
Line of Clyde and Bombay traders, by Messrs. Napier, 
Shanks, and Bell; and the Engineer, 2700 tons, and 


400 horse power, built by Messrs. Aitkin and Mansel, for 
the Eastern trade of Messrs. Thomas and James Har- 
rison, of Liverpool. Including the keels now being laid, 
there are well-nigh 160 vessels in hand over the various 
shipbuilding yards on the Clyde. 


New Tramway Lines.— Ground is about to be broken on 
the island of Bute for the purpose of forming ashore tram- 
way line to connect Rothesay with its suburb of Port 
Bannatyne. It is expected that the line will be laid in about 
six weeks. The course is almost a dead level thronghout. 
An inspection of the route of a proposed steam tramway 
between Kirkcaldy and Dysart has just been conducted by 
practical engineers, who have reported that they see no 
obstacles in the way of the scheme. It is expected that 
powers to carry ont the scheme will be applied for in next 
session of Parliament. The cost of the undertaking is 
estimated at from 25,0001. to 30,000/., and it is intended to 
raise the money by a joint-stock enterprise. 





TEHUANTEPEC RAILWAY.—At a meeting of the stock- 
holders of the Tehuantepec Inter-Ocean Railroad Company, 
held recently, the statement of the president, Mr. E. 
Learned, showed that about 150 well-known railway and 
business men have subscribed for 2,000 000 dols. of stock, 
of which over 1,500,000 dols. has been paid in; that forty 
miles on the Gulf end of the road are nearly completed, 
and are to be in running order in December; that pro- 
gress has been made in preparing the Gulf harbour; and 
that on the Pacific side, a large amount of grading has 
been done. Some 9000 tons of steel rails have been bought 
in Liverpool, of which 5000 tons have been delivered, 2000 
tons are en route, and 2000 tons are on the wharf in Liver- 
pool. The disbursements amount to 1,400,000dols., and 
it is expected that the line will be open from the Gulf end 
to the Pacific within two years. ‘The total cost is esti- 
mated at 7,000,000 dols., and the Mexican subsidy, which 
is a gratuity, will reach about 2,000,000 dols. 





“ Tue CITY AND THE ELeEctric Lignt.—At the meet- 
ing of the City Commissioners of Sewers on Tuesday a letter 
was read from Messrs. Siemens, the electrical engineers, 
commenting on a statement publicly made by the chairman 
of the Commission that their system of electric lighting in 
the City was nearly four times the cost of gas. They 
pointed out in effect that much of the cost of the lighting had 
been entailed by the merely experimental and temporary 
nature of their contract necessitating the provision of 
expensive machinery ; that it would have been cheaper if 
the contract had had more permanence, and if they were 
permitted to supply private houses in the same district 
with the electric light. They also stated that the com- 
parisons as to the expense of gas and electric lighting, to 
the disadvantage'of the latter, were always made under the 
supposition that the lights were of equal brilliancy, whereas 
the electric light was tar more powerful than gas. Mr. 
Felton, the chairman, stated that in the district lit by the 
Brash system the contract price was 6601., as against 690/. 
paid for gas ; in the district worked by the Lontin system 
the price was 14601., against 7001. for gas; and in the 
Siemens district 2270I., as against 612/. ‘The new contract 
submitted by Messrs. Siemens, so far from being cheaper 
because the experiment continued, was 36001. instead of 
22701., being nearly six times dearer than gas. On the 
motion of Mr. Innes it was referred generally to the 
Streets Committee to consider how far the companies 
might be permitted to light private houses and shops with 
the electric light within their respective districts. 
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THE NAVAL AND SUBMARINE 
EXHIBITION. 
SECOND NOTICE. 
ENGINES AND BOILERS, 

Our notes last week on the subjects included in 
this section treated of but a moderate proportion of 
the exhibits, and many important subjects still remain 
to be dealt with. In the first place, we may speak 
more fully of an exhibit which we merely men- 
tioned last week, name ly, that of the Leeds Forge 
Company. This firm have an admirable exhibit 
of Fox’s corrugated flues, and of flanged plates of 
various kinds, including some of exceptional size. 
Of Mr, Samson Fox's corrugated flues we formed 
a most favourable opinion when they were first 
brovght before the public, and we are glad to find 
that they have fully justified that opinion. <As 
applied to mariue boilers, these corrugated furnaces 
have been especially successful, aud very large 
numbers of them are now in use, while their employ- 
ment is still rapidly extending. ‘The makers are 
now constructing these furnaces wholly of a special 
quality of mild steel, which has proved admirably 
fitted for its purpose. In addition to the corru- 
vated tlues, the Leeds Forge Company show a three- 
hole front plate for a marine boiler 14 ft. 3in. in 
diameter, and a group of four corrugated flues fitted 
to the front plate of a marine boiler ]5 ft. in dia- 


meter, this latter plate being made out of a 3-ton | 


ingot of Siemens steel. Both these front plates are 
admirable specimens of flanging, and will well repay 
examination, Some very good samples of flanged 
plates for dome tops and base rings are also shown, 
as well as a model of a marine boiler fitted with 
Fox’s corrugated furnaces, and with Hepburn’s 
expausion ring applied to the shell. We give on 
page 366 an engraving of this boiler, which will clearly 
explain the coustruction. ‘The expansion ring applied 
to the shell appears likely to be of much service 
in reducing strains due to unequal expansion. 
We may mention here that the application of the 
Fox corrugated flue to land boilers is now in the 
hands of Messrs. J. Hopkinson and Co., of Hudders- 
field, who have introduced a modification of it 
specially suitable for the portions cf the flues of 
Lancashire and Cornish boilers beyond the bridges. 
In this modification each length of the corrugated 
flue has a portion left uncorrugated, so as to give 
facilities for the attachment of Galloway tubes. 
Aun excellent combination is thus obtained, In 
addition to the exhibits already mentioned, there are 


also shown at the stand of the Leeds Forge Com- |} 


pany some exceedingly interesting examples of the 
results which Mr. Sawson Fox has recently obtained 
by a process of centrifugal casting applied to the 


production of rings or cylinders, According to this | 


process, the molten metal is poured into a rapidly 
rotating mould, when the action of centrifugal force 
causes it to distribute itself ina layer of uniform 
thickness around the interior. Mr. Fox has cast 


both steel and copper in this way, and has obtained | 


castings of exceptional strength and soundness, 
The were idea of centrifugal casting in this way is 
not novel, but Mr. Fox has introduced new points 
of detail, and he proposes to employ it on a scale 
never before contemplated for the production of 
solid weldless cylinders suitable for marine boiler 
purpos:s. Ilis experiments so far have been most 
promising, and the results of his further trials 
on a large scale will be watched with very great 
iniercest. ‘ 

Clarke’s Crank Company, Limited, of Lincoln, 
show some excellent eXay} les of their well-known 
bent cranks, and some good samples of steel castings 
are exhibited by the St .nner’s Close Steel Company, 


of Walsingham, these including parts of dredger | 


buckets, a propeller blade, &e. The Landore- 
Siemens Steel Company, Limited, are also exhibitors 
of a variety of samples of their products, well illus- 
trating the high character of the material. The 
Dorset Iron Foundry Engineering Company, 
Limited, of Poole, exhibit examples of Mr. Joseph 
Bernay’s steam yacht aud launch engines, these 
engives being of the pattern which we illustrated 
on page 353 of our twenty-fifth volume. 

An especially fine collection of steel castings is 
shown by Mesers. John Spencer and Sons, of the 
Newburn Steel Works, near Newcastle-cn-Tyne 
We have spoken of Messrs. Spencer's products on 
former occasions, aud we have little to add but to 
say that the firm continue to show steady progress 
in the adaptation of steel castings to a variety of 
purposes, while they are turning out a material of 
admirable range of qualities, Amongst the articles 


exhibited are samples of Bagshaw’s patent bucket 
back for dredgers, the back and links being cast in 
one piece, thus making an excellent job. 

Mr. A. A. Rickaby, of Sunderland, has at his 
stand an interesting collection of exhibits. some of 
which we noticed last week. Amongst those still 
remaining to be mentioned is a model of a new 
arrangement of valve gear designed by Mr. John 
Hackworth, whose former valve ge:r has formed 
the foundation for so many of the new gears now 
before the public. We hope in an early number to 
be able to illustrate and fully describe Mr. Hack- 
worth’s new designs, but in the mean time we may 
state that Mr. Hackworth will to-day (Friday) 
deliver a lecture on the subject in the lecture hall 
connected with the Naval Exhibition. ‘The lecture 
will take place at noon. Mr. Rickaby also shows 
his feed water heater for marine engines, this con- 
sisting of a cylindrical chamber fitted with a series 
of trays or receptacles over which the feed passes, 
and where it is brought into contact with steam 
which has been superheated by passing it through 
a coil in the uptake. The heating chamber is 
placed between the feed pump and the boiler, and 
is situated above the water line in the latter, so that 
the water flows dowu into the boiler by gravity. 
At the same stand is also shown a new form of 
piston packing, which we could scarcely describe 
without the aid of illustrations; we may mention, 
however, that the piston rings are drilled all over 
externally with small shallow holes on the system 
so frequently adopted for slide valve faces. Another 
| form of piston packing well worth notice is that 
'shown by Messrs. Lockwood and Carlisle, of 
| Eagle Works, Sheffield, In this packing, of which 
| we give an illustration on page 371, the rings are 
jexpanded by a steel spring of the special form 
| shown, this spring tending to force the rings apart 
longitudinally as well as pressing them radially 
against the sides of the cylinder. ‘The arrangement 
will be very readily understood from our engravings, 
and it will be seen that the pressure exerted by the 
spring can be readily adjusted by inserting distance 
pieces between the ends. ‘These pistons have been 
| very largely used with satisfactory results. In our 
,engravings Fig. 1 shows the piston before the 
tightening up of the juuk ring bolts. 

Messrs, William Jessop and Sons, Limited, of 
Sheffield, have a particularly interesting show of 
crucible steel castings, illustrating the application 
of such castings to marine work, Especially 
noticeable is a crucible cast steel ship’s stern-post 
and rudder, the latter being fitted up by Cooke 
jand Mylchreest’s fittings. We hope shortly to 
| illustrate this fine piece of work, but meanwhile we 
commend it to special attention, Messrs. Jessop 
also show a 15}in. cranksbaft built upon Turton’s 
plan, and the parts of which are crucible steel 
castings not forged in any way. To further illus- 
trate the soundness of their castings Messrs. Jessop 
show a part of the runner from an |] in. steel crank- 
shaft now at sca, this being partly turned up bright 
and partly broken to show fracture, Messrs. 
| Jessop, we may mention, have made all Mr. 
| Turton’s crankshafts so far constructed of steel, and 
|one of these has already run nearly 50,000 miles, 
anil is doing exceedingly well. Messrs. Jessop also 
mike a number of propeller blades, employing for 
this purpose a special alloy which does not corrode 
so soon as ordinary steel or cast iron; they are also 
constructing solid double and single throw crank- 
isbafts of crucible cast steel, without any forging 
whatever, and two of these have already run nearly 
160,000 miles. An interesting exhibit at their stand 
is a small cast steel cannon made by them in the 
year 1847, lovg before the use of steel for ordnance 
was generally entertained. They have also an 
excellent collection of steel gear, this having long 
been aspeciality of the firm, and they inform us 
that they have never yet had one of these wheels 
break in actual work. An assortment of cast test 
bars bent cold, and other samples, are also well 
worth examination. 

Messrs. Ransomes, Head, and Jefferies, of Ips- 
wich, show sowe excellently finished engines, in- 
cluding a very neat vertical fitted with automatic 
expausion gear, and arranged to drive a dynamo- 
machine by gearing. ‘They also exhibit a new type 
of capstan engine and boiler intended for use in 
lishing smacks for hauling in the warp and trawl 
net, ‘ibis consists of a very neatly designed vertical 
engine with a pair of cylinders 5 in, in diameter and 
8in. stroke, this engine driving, through a friction 
clutch, shafts and bevel gear, a capstan on deck. 








The capstan is very compact and is fitted with three 








speeds for working by hand, ‘The engine is sup- 
— with steam by an ordinary vertical cross tube 
oiler. 

The Liverpool Forge Company are the exhibitors 
of full-size models of Turton’s built-up crankshafts, 
models of two of these shafts being shown, namely, 
one for the s.8, Zancla, 97; in. in diameter, and the 
other for the s.s. Virginian and Venetian. Of this 
latter, which is the larger of the two, it being 16} in. 
in diameter, we give engravings on page 370, which 
will explain its construction fully. From these 
engravings it will be seen that each crank-pin has 
forged solid with it a portion of the two correspond- 
ing crank-arms, the remaining portions of the craak- 
arms being forged on the adjacent parts of the body 
of the shaft. ‘The two parts of each crank-arm are 
connected by keyed dovetails and by two strong 
bolts arranged as shown. ‘We consider this an 
excellent form of built-up shaft, the parts being of 
moderate size and involving no very heavy forgings, 
while the construction is one which gives great 
facilities for the renewal of any parts which may 
prove defective in service. We may mention that 
the s.s. Virginian and Venetian, both of which have 
shafts of the pattern illustrated, are of 2694 tons 
net, and are fitted with engines of 600 nominal 
horse power. 

Mr. David Joy exhibits a model of his valve gear 
as applied to marine engines, the arrangement being 
shown by our illustration on page 366. Referring 
to the view there given it will be seen that froma 
point A in the connecting rod—preferably about the 
middle— motion is imparted to a vibrating link B, 
constrained at its lower end to move horizoutally by 
the radius rod C. From a point D on this vibrating 
link, vertical motion is communicated to the end of 
a lever E, from the other end of which lever at F 
the motion is transmitted to the valve spindle by 
the link G. The ceutre or fulcrum H of the lever 
E partakes also of the horizontal movement of the 
connecting rod, to an extent equal to the amount of 
its vibration at the point A; the centre H is for this 
purpose carried horizontally on a slot J J, which is 
curved to a radius equal to the length of the link G, 
connecting the lever E to the vaive spindle. The 
slot itself is carried on a centre K, which is con- 
centric with the centre H of the lever E at the 
moment when that lever is in the position given by 
the piston being at either end ofthe cylinder. This 
slot is capable of being partially rotated on its 
centre, so as to incline it over to either side of the 
horizontal, thereby causing the curved path traversed 
by the centre H of the lever E to cross the horizontal 
centre line and diverge from it on either side at will. 
The forward or backward motion of the engine is 
governed by giving the slot this inclined positioa on 
one or other side of the horizontal centre line; and the 
amount of expansion depends on the amount of the 
inclination, the exactly central or horizontal position 
being *“‘mid gear.” In that position steam is 
admitted at each end of the stroke to the amount 
only of the lead, and this is done exactly equally 
on each side of the centre line, the amount of lead 
being constant for forward and backward motion, 
and for all degrees of expansion. Thus when the 
crank is set at the end of the stroke either way, the 
centre H of the valve lever coincides with the 
centre of the slot, and therefore the slot may be 
moved over from forward to backward gear without 
affecting the valve at all. Mr. Joy’s valve gear as 
applied to locomotives by Mr. Webb on the London 
aud North-Western Railway has given excellent 
results, both as regards steam distribution and dura- 
bility, and with proper attention to constructive 
detail there is no reason why it should not do 
equally well for marine purposes. 

Messrs, Cochran and Co., of Birkenhead, exhibit 
examples of their well-known vertical multitubular 
boilers which have already been fully described in 
our our pages. A winch boiler, shown at work, 
is precisely the same as those fitted to the fleet of 
the Ocean Steamship Company. These boilers have 
also been fitted to the Alaska and Arizona, as well 
as to three of the Inman liners and to five of the 
steamers of the Pacific Steam Navigation Company, 
Messrs. Cochran also exhibit a launch boiler. ‘These 
boilers give a good duty, while they are readily 
accessible for imspection and cleaning, and alto- 
gether we are not surprised that their use is 
rapidly extending. 

Messrs. Alexander Wilson and Co., of the 
Vauxhall Iron Works, have an extensive exhibit 
comprising examples of their well-known donkey 
pumps. ‘Lhe most interesting exhibit at their 
stand, however, is a small pair of compound surface 
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(See page 365.) 
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MARINE BOILER WITH FOX’S FLUES AND _ 
HEPBURN’S EXPANSION RING. (See page 360.) 


been making for the past twelve months, and with | ; 

which they have obtained exceedingly satisfactory | halves, there being two faces, one working on the 
results. ‘The Payton and Wilson valve is of the | cylinder as usual, while the other works on a face 
circular type, and is allowed to revolve freely in its | on the valve chest cover. — D 
buckle, and in order to balance it, it is made in two | being admitted on the outside of the valve, as 1s 
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REFRIGERATING MACHINE, BY MESSRS. J. AND E. HALL, ENGINEERS, DARTFORD. (See page 370 ) 
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STEAM LAUNCH WITH WELTON’S FEATHERING PROPELLER, BY MESSRS, DUNCAN BROTHERS, LONDON. (See page 368.) 
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usually the case, is admitted at the centre, where 
the exhaust port is usually placed, and thus the 
whole of the centre of the valve is relieved from 
pressure. ‘This arrangement also allows the steam 
to be admitted through the port forming the shortest 
arc, while the exhaust takes place on the longest 
towards the outside, which gives a much freer 
exhaust. In order to prevent the steam leaking 
from the inside of the vaive to the exhaust side of 
it, where the two halves of the valve are let into 
each other, the joint is closed by an internal ring, 
on which the steam presses, Both sides of the valv: 
being exactly alike, ports are formed in the steam 
chest cover, which are duplicates of those on the 
steam cylinder, and which are connected to the latter 
by means of comparatively short passages. By thus 
making the valve double-ported, the travel is 
reduced to about one-half, and this reduces the size 
of the eccentrics and the whole of the valve gear. 
Of course the fact of the valve being balanced 


renders it very convenient to handle by the ordinary | 


band gear, while a proportionate saving is effected 
in the wear and tear of the valve gear. Messrs. 
Wilson and Co. show at the Agricultural 
Hall a slide valve of this description which they 
inform us has been at work three months in a sea- 
going tug, it belonging to an engine having cylinders 
18 iv. in diameter, and the steam pressure being S80 |b. 
per square inch. [his valve is in admirable condition, 
and it deserves to be carefully examined. Messrs 
Wilson and Co, inform us that they are adopting 
these valves for all their compound engines. They 
have also fitted them to a large engine in combina- 
tion with Joy’s patent valve gear with most satisfac- 
tory results. Another feature of the small engines 
exhibited by Messrs. Wilson is the way in which 
the air and circulating pumps are worked. Itis well 


t 


known that many accidents occur to screw engines 
from the carrying away of some of the pump gear 
when the engines race in heavy weather, and this 
liability is much increased in engines which make 


150 to 250 revolu'ions per minute 
engines Messrs, Wilson and Co, therefore adopt the 
system of driving tke air and circulating pump 


For these small 


+ 


meaus of a direct-acting steam cylinder which 
exhausts into the condenser when starting. and int 
the low-pressure valve chest when the eugines are 








under way, in order to obtain the benefit of expan- 
sion. In arrangements for twin-screw eng nes one 
set of the air ani circulating pumps is dispensed 
with, and the pumps, which are common to both 
engines, are laid in a horizontal position betwe 

the two engines, is obtaining a very compact 


arrangement, the engines being very easily handled 
in consequence of the absence of the pump, anda 





vacuum being always obtainable in the condenser 
before starting. Messrs. Alexinder Wilson and 
Co, also exhibit examples of the Martyn’s Robert 


safety valve. These valves, we understand, answer 
well. 

Messrs. C. Wilden King and Co., of 41, Parlia- 
ment-street, show in steam one of their con pact 
vertical tubular boilers, of which we hope shortly 
to give enyravings, while they have also other 
exhibits we propose to describe hereafter in con- 
nexion with illustrations. 

Messrs. John Cran and Co., of J«ith, exhibit 
examples of Thomson's metallic air-pump valves, 
which have now been largely applied, and we under- 
stund with very favourable results. ‘hese valves 
are simply very ‘ight gun-metal castings of the form 
shown by ovurengraving on page 371, the valve being 
6 in. in diameter, and being guided by a central pin 
on which it rises and falls, the amount of /ift being 
controlled by a collar secured by a nut, this collar 
having a large surface meeting a corresponding 
surface on the valve. The latter, it will be seen, is 
made very thin, so that its edges have a certain 
degree of flexibility. Messrs. Cran and ¢ are also 
the exhibitors of Katzenstein’s metallic packing, 
which consists of a series of rings of triangular 
section arranged co as to break joint 

Messrs. Halsey and Co., of Wand 
near the main entrance a steam launch con pit 
and adjoining it exomples of their two, three. and 











four eylir er engives, while close by Messrs. 
Forre-tt and Son, of Limehouse, have also a steam 
launch and a pair of compound marine I 
these engine ving the cylinders carriid by 
wrought-iron columns in the manner so. fire 
quentiv us 1 €! lhe ! not ofte 
adopted for er git f so larg. a size, It rthur 
Verity, of Bramley, Leeds, is the exhibitor of a 


model of a flexible coupling for screw shafts, &c. 
In this arrangement, which we illustrated on pag 





167 ante, the two ends of shafts to be con- 
nected are cupped, and abut on a ball which 
keeps them in line while they are drawn together by 
bolts, which act on rings bearing on spherical 
surfaces formed on collars forged on the shatts. 

Mr. H, Somerset Mackenzie, of 4, Great St. 
Helen’s, has a very interesting series of exhibits, 
several of which we hope shortly to illustrate. 
Amongst these is hisdualengine, which drives two pro- 
pellers in opposite directions, the one propeller being 
mounted ona tubular shaft through which the shaft of 
the other propeller passes. Mr. Mackenzie has had 
in practical use for many years boats fitted with the 
lual screws, and has obtained exceilent results from 
them, and his dual engine exhibited is one which 
has already doue a good deal of work. The arrange- 
|ment by which the two shafts are driven is very 
|ingenious, and answers well, Mr. Mackenzie also 
| shows a pair of small engines with cylinders of D 
section (Mackenzie and Vivian’s patent), which are 
exceedingly compact, while his exhibits also include 
examples of steam pumps constructed on the same 
| plans, both the’ steam piston and plunger being of 
D section, and the flat side of the D-shaped 
piston having a slot in it in which works a sliding 





block, by which motion is given to the crank-pin. 
At the next stand to Mr. Mackenzie, Mr. C. S. De 
Bay, of 9, Victoria Chambers, exhibits an arrange- 
ment of his double-screw propeller, in which the 
two screws are driven in opposite directions by two of 
Hodson’s rotary engines, the one actingonthe tubular 
shaft and the other on theinternal shatt. ‘The rotary 
engines can be conveniently applied in this manner. 
Close by. Mr. John Bellamy, of Byng-street, 
Millwall, exhibits in steam one of his patent multi- 
tubular boilers, of the type which we illustrat 
ast year (vide page 64 of our last volume). The 
boiler now at the Agricultural Ha!l, however, differs 
from that we previously illustrated in net being set 





in brickwork, the return tnbes communicating at the 
ront end with a smokebex, from which a funn 
led directly up in warine boiler fashion, so as to 
suit it for marine purpo-es. We expressed a good 
opinion of the exceilent steaming powers of this 
type of boiler on the occasion when we formerly 
noticed it, and we are glad to hear that the further 
experience with it has proved very satisfactory. 
Messrs. I. Copley and Co., of Middlesbrough, 
exhibit several examples of launch engines of neat 





design, and also a compound surface condensing 
yacht engine, w h we hope to illustrate on a future 
( sion This engi is inter i to be rt " 
ch speed, and i of the overhead eylinder tvy 
with surfa ‘ I li air ec'reulatiz 
| horizontal. and are driven from 
a h carries at 1 c tre a worm 
wi worm ¢ I n ait. so that 
it lin the » of 1 to 4 
Phe air and circulating pumps, which ar ouble- 
have brass slide valves, worked by an 
‘ ric instead of the ordinary valves. Al ogether 
t} esion embodies many novel features, and it is 





very well worked out. . 

The Kirkstall Forge Company have an excellent 
show of their patent rolled shafts both in steel and 
iron, together with examples of Buller’s very neat 
shaft coupling, in which no keys are used. To 
illustrate the holding power of one of these frictional 
couplings. one is shown connecting two 2in, shafts, 
each of these shafts having fixed on it a lever 
supporting a load of 5ewt. at 4 ft, radius, so that 
the shafts and coupling are exposed to a torsional 
strain of 12 inch-tous. ihe whole of the Kirkstall 
Forge Company's exhibit is well worth careful 
examination. 

Mr. E reet, E., exhibits a 
number of examples of Rayner’s patent volute 
‘ondensers and feed water heaters. In the feed 
water heater the exhaust steam is made to traverse a 
cylindrical casing, within which is arranged a volute 
coil of sheet copper we ll tinned, through which the 











feed water passes. A very large heating surface is 
thus obtained within a limited space, while the 
cleansing of the volute from scale is said to be easily 
effected by the use of a little dilute bhydro-cl lorie 
acid, The condenser for distilling apparatus is of 
the same general construction, but in that case the 
team to eones ed i ed to the interior of 
the v cham! er, the condensing water circulating 
outside In the condenser also two coiled or volute 
chambers are used, the water of condensation from 
th nrst bseeque tly passing throngh the second, so 





at prior to delivery it is practically cooled down to 
the temperature of the condensing water. 
Livet’s Patent Improved Boiler and Furnace 


Company, Limited, of 2, Short-street, Finsbury 
| Pavement, exhibit models of boilers constructed 
and set on their plans, the chief features of which 
|} are the use of very deep firebars (made in two parts 
| placed one below the other), aud the employment of 
| flues gradually increasing in sectional area from the 
grate towards the chimney. Wioiat is to be gained 
by this latter arrangement is by no means clear. 

Close by, Messrs, Stevens and Smith. of 85 
Blackman-street, exhibit examples of their ** tract; ix” 
screw propeller; in these the screw surface js 
generated by the tractrix curve, the asymptote beine¢ 
the axis; several advantages are claimed for the 
form. 

Mr. E. S. Hindley, of Bourton, exhibits examples 
of vertical and horizontal engines of his we}! known 
patterns, which have already been described in our 
columns, while Messrs. Davey, Paxman, and Co 
are also represented by engines of their stan lard 
types. Mr. David Midgley, of Staningley, ne r 
Leeds, exhibits a new type of vertical boiler having 
aseries of tubes passing radially from the fire} ox 
through the external shell, this shell being enclosed in 
an outer casing or smokebox with which the chimney 
communicates, Messrs. Thomas Piggott and Co 
of Birmingham, in addition to the refrigerating 
machine which we noticed last week, show some of 
their neat horizontal engines, 

At the stand of Messrs. Duncan Brothers, of 32. 
Que n Victoria-street, the mest prominent exhibit 
is asteam launch fitted with Weiton’s feathering 
propeller ; of this launch we publish an engraving on 
paze 367 « f our present issue. Welton’s propeller 
consists, as will be seen, of a pair of flexible bia 
which — for forward propulsion are alternately 
brought together and drawn forward through t 
water and then spread and forced backwards. For 





going astern the movements are reversed The 
backward and forward motion of the propeller 
blades is given by a shaft which passe “{ h 
the stern of the vessel, very much in the tion 
occupied by an ordinary propeller shaft, and is 


connected to the lower end of a pair of vibratir 
levers, the upper ends of which e connected to a 


pirton working in a steam cylinder placed « t 

top of the boiler as shown. There is no rotary 
motion, the valve of the steam eylir r | pe 
worked by an arrangement of tappet gear. ‘This 
arrangement of propeller is specially intended for 


use in shallow water; it has not, so far as 
ware, yet been tried, but some experimen re 
understand, shortly to be made with t 


exhibited. We cannot say that we are particn 
sanguine as tothe results. Messrs. Duncan br 
iso exhibit a marine boiler fitted with Welton’s fuel 
economiser ; this arrangement, which we il 
on page 37), consisting of a perforated screcn placed 
in the combustion chamber, this screen being built up 
of blocks cf an asbestos ec mpour 1 The ser en 
becumes incandescent and serves as a kind of heat 
reservoir, assisting in securing the combustion of 
the gases when fuel has been freshly charged. 
Mr. Philip S. Justice, of 14, Southampt 


ings, exhibits examples of his ** quieting 
for insuring the noiseless discharge of steam f 
safety valves, &c., the arrangement con i 





'chambers charged with a number of small spheres 


between which the waste steam has to pass. ‘The 
arrangement effectively answers its purpose. , 
quieting chambers are also useful for « 
with the exhaust from gas engines. An _ exhibit 
worth notice, at the stand of Mr. F. Durham, 
of 23, Leadenhall-street, is Willoughby’s scroll 
condenser for use in connexion with distilling appa- 
ratugs, In this condenser the worm consists of a 
series of pipes of diminishing size, connected by 
unions, the coils being disposed so as to bring the 
steam in effective contact with the coolir suriace. 

In the gallery, Mr. John Hayes, of 27, Leaden 
hall-street. shows models of “Messrs. Cooke and 





‘ 
Mylchreest’s split boss propeller. a handy arrange- 
ment already fully noticed in our columns, while 
Messrs. H. P. Dennis and Co. of Chelmsford, 
exhibit a good collection of their well-known full- 
way valves, Mr. Boaz, of 20, West India Dock- 
road, also shows examples of his very handy stopper 


for leaky tubes, 


Pumrs AND PumpinGc ENGINI 
Messrs. Carrick and Wardale, of the Redhe 
Engine Works, Gateshead-on-lyne, show some we I!- 
designed steam pumps, these including a donkey 
pump, a large ballast pump, and an auxiliary high- 
pressure punip for hydraulic purposes, while they also 
exhibit an air compressor which we may notice in the 
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present section. Of Messrs, Carrick and Wardale’s 
donkey pump for boiler feeding, &c., we give a per- 
spective view on page, 370 which will show its general 
design. It is, a8 well be seen, of the vertical type 
with overhead cylinder and pump below, the crank- 
shaft being between the steam and pump cylinders, 
and being situated slightly in front of the line of 
the piston rods, so that the latter can be carried 
through bebind it. It will be noticed that, the con- 
nexion between the steam and pump piston rods is 
made by a pair of rods placed sufficiently far apart to 
allow of the crank throws working through n 
them, ‘The crosshead is shaped so that the pitifor 
the small end of the connecting rod is brought 
directly over the line of the crankshaft. The pump 
instead of having the ordinary lifting valves is fitted 
with a D slide worked by an eccentric. The large 
ballast pump exhibited at the same stand is of the 
same general design ; the valve faces are removable 
and can be readily replaced. We understand that 
the use of the D slide in these pumps gives very 
satisfactory results. The auxiliary high-pressure 
pump is horizontal, and is of a pattern designed for 
pumping up accumulators, or for moving about from 
place to place in case of failure to the main accumu- 
lator. The connexion between the steam and pump 
piston and the position of the crankshaft is the same 
as in the vertical pumps, but the pump, which is of 
gun-metal and double-acting, is fitted with lift- 
ing valves cushioned with laminated india-rubber 
cushions. ‘The whole of the pumps above mentioned 
are very compact, and all parts are thoroughly 
accessible. Messrs. Carrick and Wardale’s air 
compressor is vertical, and of the same general 
design as these pumps; we illustrate it on page 
366. The valves are mitre valves of gun-metal 
with ample beating surfaces, and arranged so as to 
keep down the clearance spaces. ‘The air cylinder 
and valve boxes are enclosed in a water jacket, and 
the whole construction is simple and substantial. 

A series of very neatly designed double and single- 
acting pumps of different sizes is exhibited by Mr. 
John Cochrane, of Barrhead, near Glasgow. In 
these pumps the steam cylinder, baseplate, and 
trunk or body are all made in one strong casting. 
The body is a truncated column and is fitted with 
adjustable gun-metal bearings, crankshaft, flywheel, 
&c. The pump barrel forming a continuation of the 
body is attached to it by means of bolts so as to 
facilitate examination, and has gun-metal piston rod 
andgland. ‘Ihe valve-box is fitted with gun-metal 
valves, but it is so made that india-rubber or other 
forms of valves may be put in to suit the purpose 
for which the pumps may be used. The removal of 
the one cover at once permits examination of all 
the valves. The valve-box is also so made that the 
valves may always retain a vertical position and 
the engine be placed in a horizontal, vertical, or other 
position as may be most convenient, All parts are 
made to gauge and templated, and the proportions 
are good. By provision of an handle the puwp may 
be used for occasional hydraulic testing or filling 
boiler when not in steam. When not required to 
work as pumps the heavy flywheels may be used to 
drive machinery by means of belts, the width being 
made to suit this, and governors being also fitted in 
some Cases. - 

In speaking of pumps and pumping engines we 
must not omit the exhibit of Messrs. W. H. Allen and 
Co., of the York-street Works, Lambeth, who show 
a most beautifully finished self-contained centrifugal 
circulating engine for circulating water through a 
condenser, or pumping from the bilge. This engine, 
which has an 8in. cylinder and discharges 2500 
gallons of water per minute, is a little gem of high- 
class workmanship and will repay examination. The 
proportions of all the parts are exceedingly liberal, 
the bearing surfaces being unusually large, and 
great attention having evidently been paid to the 
lubrication. The piston rod, connecting rod, crank- 
shaft, and all the details of the gear are of steel, 
while even the nuts are made of the same material ; 
the bearings are of manganese bronze. In addition 
to the finished engine just mentioned, Messrs. Allen 
show a number of detached details, such as a piston, 
crosshead, crankshaft, &c., so as to enable the style 
of their work to be fully criticised. 

The Pulsometer Engineering Company, Limited, 
of the Nine Elms Iron Works, make a capital 
show of their well-known specialities, The pulso- 
meter has proved itself to be excellently adapted for 
use on shipboard for pumping out ballast tanks, for 
extinguishing fires or for pumping out the bilge, 
and considering what a large amount of pumping 
power it enables to be provided within a moderate 








space and amount of dead weight, it is well worthy of 
attention. Forship-raising purposes also the pulso- 
meter is a very convenient form of water lifting 
apparatus on account of the manner in which it can 
be worked in awkward situations. The firm 
also exhibit samples of their ‘‘Thames” filters, 
especially adapted for the rapid filtration of turbid 
water. 

Messrs. Blundell Brothers, of Limehouse, have an 
excellent show of ships’ pumps, including examples 
of their ‘* Waterwitch” pump which we illustrated 
on page 6] of our thirty-first volume, and also a 
most Interesting historical collection of pumps of 
which we shall have more to say. Mr. Kidd, of 
Wrexham, exhibits a very simple direct-acting steam 
water lifter intended for use as aship’s emergency 
or ballast pump. We intend to illustrate this appa- 
ratus on a future occasion, but meanwhile we may 
say that it consists of a cylindrical chamber furnished 
at the lower end with inlet and outlet valves for 
water and at the upper end with an inlet valve for 
air, while in addition there is a small steam valve 
which is opened periodically for a brief interval by 
a rotating cam driven in any convenient way. The 
chamber is sunk in the water to be lifted so that it 
becomes filled by gravity; on the steam being 
admitted the contained water is forced out up the 
delivery pipe. Partial condensation of the steam 
then takes place, anda fresh charge of water is 
taken in, while at the same time air enters through 
the air inlet valve, the air so admitted appearing to 
form a kind of cushion between the water and the 
steam, and appearing to prevent condensation of 
the latter during the greater part of the delivery 
stroke. Mr. Kidd has successfully applied this 
water elevator to the raising of sewage at Oswestry. 

In connexion with pumps we may mention Nor- 
ton’s unchokeable rose-box, which is exhibited by 
Messrs. Donkin and Nichol, of Gateshead-on-Tyne, 
and which we illustrate on page 374. ‘The arrange- 
ment will be readily understood on reference to our 
engraving, and it will be seen that the outer casing 
entirely prevents the holes from silting or filling up 
when the rose is not in use. Moreover in the 


event of the lower holes becoming choked while 
pumping the covering cases can be raised to 
expose other holes, while by screwing the cases 


down the knife edges of the latter are brought 
into play to clear the holes, When closed the box 
is water-tight externally, so that the pump valves 
connexions can be readily examined. 

Messrs. ‘langye Brothers, amongst their numerous 
exhibits, show in addition to their well-known 
direct-acting steam pumps, two new forms of donkey 
pumps, both very neatly designed, while another 
neat pattern of donkey pump—the pendulum pump 
as it is called—is shown by Mr. Joseph Stannah, of 
20, Southwark Bridge-road, a large range of sizes 
being exhibited. We illustrated this type of pump 
on page 56 of our twenty-third volume. 


CRANES, WINCHES, AND LIFTING APPLIANCES, 


Messrs. J. and E. Hall, of Dartford, are the 
exhibitors of a very neat form of ash hoist, which we 
illustrate on page 366. ‘This hvist is worked by one 
of King and Cliff's three-cylinder engines, and it is 
fitted with a very convenient form of automatic 
stopping gear, As will be seen on reference to our 
engraving the chain barrel shaft is connected by a 
train of gear to a shaft carrying a disc with a series 
of holes in it, this disc having thus a very slow motion 
given toit. In the holes in the disc just mentioned 
are placed studs carrying rollers, these rollers acting 
on the stopping gear and arresting the motion of the 
lift. By altering the position of the studs in the 
disc the hoist can be set to stop after having made 
any desired height of lift. ‘The hoist engine has 
cylinders (single acting) each 3in. in diameter, with 
3in. stroke, and the chain barrel is 19 in. in diameter. 
The speed of liftis about 60 ft, per minute, and the 
whole arrangement is compact and convenient, 

At the stand of Messrs. Cochran and Co., of 
Birkenhead, in addition to Messrs. Emerson and 
Walker’s windlass, which we noticed last week, there 
is exhibited a conveniently arranged quick-speed 
steam winch, constructed by Messrs. Clarke, Chap- 
man, and Gurney, of Gateshead-on-Tyne. This 
winch is of a special type, which has been designed 
for the rapid discharge of grain or coal cargoes. The 
winch has a pair of horizontal engines, the cylinders 
being each Sin. in diameter, by 16 in. stroke, and 
the engine being fitted with slot link reversing gear. 
Four large whipping drums are arranged on the 
main shaft, each drum being 3 ft. in diameter, and 
giving a lift of 10 ft. foreach revolution, so that the 


engines can be run at a comparatively slow speed, 
while giving a high speed of lift. The two centre 
drums are cast in halves and bolted together over an 
ordinary heavy cargo barrel, so that they can be 
easily removed when heavy lifts are required. From 
this barrel the winch will lift a direct load of five 
tons. Special attention has been paid to the spur 
gearing, which is single purchase only. The wheel 
and pinion are very strong, and moulded by ma- 
chinery from machine-cut metal patterns, and 
the teeth have been specially arranged for running 
with the least possible noise. All the wearing 
surfaces are large, all the working eyes and bolts of 
the reversing gear are case-hardened, and the 
facilities for lubrication of all working parts are 
complete, ‘The connecting rods are long and fitted 
with adjustable brasses at each end; the slide rods 
work in substantial brass guides. Altogether the 
work is of a pattern well fitted for use on passenger 
steamers carrying grain cargoes, or for steam 
colliers, 

On page 366 we illustrate a well-designed steam 
winch exhibited by Mr. Cochrane, of Barrhead. The 
winch engines are of the overhung cylinder type, the 
main frame having suitable projections or bearings 
to carry the various shafts, the engine beds and 
soleplate are all made in one single casting. The 
soleplate is surrounded by a drip trough to prevent 
the oil or water running over or through the decks. 
All the details of the winch, as far as practicable, 
are made of tough mild steel, and all the centres of 
the different shafts are made to line up in horizontal 
and vertical lines in relation to each other, This 
permits the use of longer connecting and eccentric 
rods, while the total extreme length of the winch is 
not increased, The crosshead guides, which have very 
large bearing surfaces, are bored out, and the slide 
blocks are adjustable to take up the wear, The cross- 
head pins are made with conical ends to insure con- 
stant fit. ‘The connecting rods are of the marine 
pattern with adjustable gun-metal bushes in crank- 
pin ends, and the solid crosshead ends are likewise 
fitted with adjustable gun-metal bearings. The crank- 
pin discs are carefully balanced to serve as a 
counterbalance to connecting and piston rods, 
piston and crossheads, and are fitted with long 
crank-pin bearings, and firmly secured on a strong 
wrought-iron shaft, which, like theintermediate gear, 
runs in long gun-metal bearings with good lubri- 
cators ; the bearing caps are kept in place by simple 
T-headed bolts. The reversing link motion and 
eccentric rods are made entirely of steel and are 
directly attached to steel valve rods, the rods working 
in a suitable guide. The eccentric straps are wide, 
and are made of gun-metal. The changing clutch 
gear is made of steel and clutch reversicg and 
stop valve handles and brake lever are all pla-ed in 
a convenient position. ‘The lifting gearing is single 
and double purchase, and the geariug is strong and 
has cut teeth throughout. The brake ring is large, 
and is cast upon the side of the main spurwheel, 
the latter being keyed directly upon the barrel. 
The barrel shaft is furnished with strong warping 
drums, which are occasionally fitted with crank- 
pins to work pumps, &c., and also with addi- 
tional chainwheels for driving capstan, &c., the 
the barrel also being sometimes furnished with large 
removable centre drums for coal whipping and 
hoisting ; all the gearing is carefully covered with 
wrought-iron guards and the pinions are double 
flanged on the sides. The cylinders being overhung 
afford good accessibility to make steam and exhaust 
pipe connexions, which are so arranged that the 
steam chest cover can be taken off, and the valve 
examined without breaking the pipe joints; the 
steam pipe is of copper. The exhaust is made to dis- 
charge on either side. ‘The steam stop valve is made of 
brass with water tap to drain the pipe when the 
winch is not in use during frost. The pistons have 
steel rods and are fitted with Ramsbottom rings ; 
the cylinders are neatly lagged with sheet steel, 
and the fittings generally are good. All parts are 
made to gauge and template, so as to permit pro- 
vision of duplicate parts for renewal and also to 
allow the interchange of details from one winch 
to another. Altogether the winch is of well carried 
out design and good workmanship. 

Messrs. Tangye Brothers are the exhibitors of a 
new type of steam whipping and cargo hoist (Cherry’s 
patent) which is exceedingly simple. In one form 
it consists of a long steam cylinder fitted with a 
piston to which is attached a pitch chain, this chain 
being led around a chainwheel fixed on the same 
axis as the winding drum. The chainwheel, just 
mentioned, is enclosed in a chamber which is in 
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WESTINGHOUSE’S MARINE GOVERNOR, BY MESSR 


communication with the top of the cylinder. the 
chainwheel shaft passing ont through a stufling- 
box in the side of this chamber. The fore end of 
the chain led over the chainwheel passes into a 
guide tube which is closed steam-tight. Un steam 
being admitted on the top of the piston the latter is 
forced down, thus hauling on the pitch chain, and 
by its means rotating the shaft carrying the winding 
drum, and lifting the load to which the winding 
drum chain is attached. By allowing the steam to 
escape, on the other hand, the piston can be allowed 
to return at any desired speed. In another form of 
this hoist two pistons, moving in two cylinders, are 
employed, the two pistons being connected by a 
chain which passes over a pitchwheel in the manner 
just explained. In this case the two pistons are 
kept in equilibrium by the constant admission of live 
steam to their upper sides, while if steam be admitted 
to the under side of either piston, the pull of that 
piston on the chain is, of course, neutralised, and 
the pull of the other piston causes the rotation of 
the chainwheel. The boist is managed with great 
ease, and it is altogether a very neat and simple 
contrivance. 

A very neat little steam capstan, especially adapted 
for yachts, is exhibited by Mr. H. Somerset 
Mackenzie, of 4, Great St. Helen’s, but as we hope 
to illustrate this arrangement shortly, we shall not 
describe it here. Messrs. Napier Brothers, of 
Windlass Engine Works, Glasgow, are the exhibitors 
of one of their windlasses with Napier's very simple 
self-holding friction brakes. This 1s an exceedingly 
neat arrangement of windlass, which is rendered 
particularly handy by the friction clutches and 
brakes, which form its special features. In con- 
nexion with winches, &c., we may mention a neat 
form of compressor for wire-rope hawsers, made by 
Mr. W. McGlashen, of Leith, and exhibited at the 








DONKEY PUMP, BY MESSRS. CARRICK AND 
WARDALE, GATESHEAD-ON-TYNE. 
(See page 369.) 


~ TOCONDENSE? 
AND E. HALL, DARTFORD. (See page 372.) nes 


stand of Mr. G. H. Chaplin. In this compressor 
the wire-rope passes between two jaws of wavey 
form, one jaw being fixed and the other movable. 
The wavey form of the jaws enables the rope to be 
held with a comparatively slight pressure. 
REFRIGERATING MACHINES. 

In our notes under this heading last week we 
mentioned briefly a cold dry air machine exhibited 
by Messrs. J. and E. Hall, of Dartford; of this 
machine we now give evgravings on page 367. In 
this machine the steam cylinder and air expansion 
cylinder are placed in line with each other on one 
side of the bedplate, while the air compressing 
cylinder is placed on the opposite side, the power 
to work it being transmitted through the crank- | 
shaft. The compressing cylinder is double-acting 
and is fitted with inlet valves worked by cams on 
the crankshaft as shown. From this cylinder the 
air heated by compression px»sses through the con 
lensers arranged on the baseplate and thence enters 
the expansion cylinder. This latter cylinder has a| 
piston fitted with a trunk on one side, and is single- 
acting. In the machine exhibited the steam | 
cylinder is 10 in., the compression cylinder 10 in., | 
and the expansion cylinder (single-acting) 11 in. in Fug.3 


diameter, the stroke in all cases being 12 in. The | Pad de 
SOOO 
OOO 
BS 


machine is run at 114 revolutions per minute and | 
delivers 4500 cubic feet per hour at a temperature | 
MARINE BOILER WITH WELTON’S FUEL 
ECONOMISER, BY MESSRS. DUNCAN BROTHERS, 


f about 40 deg. below zeru Fahrenheit. It is being 
shown at work in connexion with acold air chamber 
LONDON. (See page 368.) 


of 730 cubic feet capacity. Messrs. Hall have fitted 

their refrigerating machines on three of the Penin- | 
sular and Oriental Steam Navigation Company’s | 
steamers, and they are about to fit up two other| 
steamers of the same company. ‘Their machines are| 
also in use by the London and St. Katherine’s Dock 

Company and the Orange Slaughtering Company. 
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GIBSON AND NICHOLSON’S MARINE GOVERNOR, BY MESSRS. COOK AND NICHOLSON, 


SUNDERLAND. 


The Haslam Foundry and Engineering Company | 
exhibit in action one of their dry air refrigerating | 
machines intended for use on shipboard. We hope | 
on a future occasion to illustrate this machine, but 
in the mean time we may describe its chief features. | 
The machine exhibited delivers 7000 cubic feet of 
air per hour, cooled down to from 70 deg. to 80 deg. 
below zero Fahrenheit, and it consists of a massive | 
hollow bedplate, on the top of which are mounted 
horizontally a steam cylinder and air-compressing | 
cylinder, these two cylinders being placed in line 
and their pistons being coupled by connecting rods | 
to a crankshaft at the end of the machine. Below 
this crankshaft is placed, vertically, the expansion 
cylinder, its piston being coupled to the same crank 
as the others, the effect, of course, being the same 
as if the steam and expansion cylinders worked 
cranks at right angles to each other. In the com- 
pression cylinder, which is water jacketted, the air 
is compressed to about 45 ]b. per square inch, and 
itis then made to traverse a water-cooled condenser | 
contained on the bedplate. Having been thus 
brought down to about the temperature of the con- 
densing water it is then further cooled by being 
made to traverse a second condenser, in which the 
cooling medium is cold waste air from the cold 
rocm, the machine being thus rendered independent 
of the temperature of the condensing water. A low 
temperature is thus obtained prior to the admission 
of the compressed air to the expansion cylinder, 
where it becomes finally cooled by expansion, and 


(See page 372). 


whence it is discharged into the cold room. Inno 
part of the process is the air brought into contact 
with water. The machine is very compact, and it is 
one which has been worked with great success, and 
it is now in use on a number of important lines of 
steamers, including those of the Orient and Cunard 
Companies. 


LirE-Boats AND Boat-LOWERING APPARATUS. 


Messrs. T. W. Woolfe and Co., of Shadwell, 
London, show a well-finished ship’s life-boat, in 
which the longitudinal water-tight air cases occupy one 
quarter the width on each side of the boat, and the 
end cases one-eighth the length at bow and stern; 
these air cases are so arranged that they can be easily 
removed when desired either for the purposes of 
inspection or repair, or to be replaced by stores. 
This boat is fitted with Hill and Clark’s boat-lower- 
ing apparatus. 

Wright’s folding and collapsible life and other 
boats call for a passing notice ; they are ingeniously 
devised with folding sectional bottom and hinged 
bulkheads, the covering of rubber lined canvas is 
stretched over suitable frames. Amongst the objects 
shown is a portable canoe weighing 17 lb., and con- 
tains an air chamber on each side so as to make it 
unsinkable ; when folded, it occupies a space 26 in, by 
13 in. by 8 in. Another example weighs only 13 lb. 

Messrs. Hill and Clark make an excellent display 
of their boat-lowering apparatus. As it is difficult 
to describe the various ingenious devices that go to 
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LOCKWOOD AND CARLISLE’S PISTON PACKING. 
(See page 365). 
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THOMSON’S METALLIC AIR PUMP VALVES. 
(See page 368). 


make up the whole of the Hill and Clark system, we 
shall defer any detailed notice to another occasion. 
It is interesting, however, to place the fact on 
record that over 120 ships of H.M. Navy, and 
more than 4000 boats in the merchant service, have 
been fitted with this system of lowering apparatus. 
Among other companies that have generally adopted 


|it are the Cunard, Union, and Orient Companies, 


| Wight, is a veteran builder of life-boats, and has 
| probably gained more experience in this special 


and Messrs. Donald Currie and Co. 
Mr. John White, of Medina Docks, Cowes, Isle of 


industry than any one else living. The various 
forms of Mr. White’s life-boats are illustrated at the 
Agricultural Hal], whale-boats, gigs, dingies, cutters, 
and boats designed especially for lite-saving purposes. 


| The latter are built throughout in two thicknesses 


of timber with diagonal planking within, and with 


ey waterproof calico between the thicknesses. 


he air compartments, as well as the boat itself, 
‘are built up in this manner, and the admirable 
workmanship and finish for which Mr. White has 
| been so long well known, have combined to give 
these boats the character they universally possess. 
| The air chambers are carried right up to the gunwale, 
| and are extended fore and aft, either for the whole 
| length of the boat, or only partially, according to 
| whether it is intended to be used for general or only 
|for life-saving purposes. ‘The air chambers are 
arranged in this way so as to render it impossible 
to capsize the boat, instead of making it self-righting, 
the maker considering the former a more valuable 
quality. How thoroughly efficient this mode of 
arranging the air chamber has been found, is proved 
by the fact that there are only two instances recorded 
of these boats being capsized, and in neither instance 
was the accident due to the sea. Of course the 
standard pattern life-boat is double-ended, but a 
' model is shown of a special form of combined life 
|and transport boat, built at the request of the 
| Transport Department with a square stern, some 
7 ft. wide, the stern being made as a flap that could 
be lowered to admit of horses and field guns being 
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taken on. One such boat is fitted on the Orontes in 
a special manner, to which we shall presently refer. 
This boat is 40 ft. long, and 10 ft. 6 in. beam. 
Light, it only draws 12 in. ; loaded with eight horses, 
a field gun, carriage and limber, and twenty men, 
it draws 2 ft. The displacement in the air compart- 
ment of the boat is 10 tons, and she will carry 250 
men. The mode of launching life-boats, as carried 
out by Mr. White, has often been spoken of, and 
bearing in mind the recent lamentable catastrophe 
with the Douro, and the long experience that has 
been gained with Mr. White’s mode of launching on 
H.M.S. Orontes and elsewhere, it is evident that the 
question of saving life at sea can be discus:ed with 
something like certainty, and that the method 
approximates to positive security. The life-boat 
is carried amidships on a platform upheld by 
stanchions at each end, and is balanced on a standard 
in the centre of its length; doors are provided in 
the bulwarks of the ship on each side, and launch- 
ing rollers are fixed in thedeck. Whenit is desired 
to launch the boat on either side, the port or star- 
board stanchions are knocked away, the doors in the 
bulwarks are opened, and the hinged platform is 
pulled down at one end to the deck level; the 
boat is then released by pulling aside a retaining 
dog, and it glides into the water. The passengers 
may be placed in the boat before launching if desired, 
or lowered into it afterwards. Discharge openings 
are made in the bottom of the boat through which 
the water coming in by launching rapidly leaks 
out. As we said before, I1.M.S. Orontes has been 
long fitted with these life-boats and mode of launch- 
ing, so has the troopship Tamar, and other vessels 
in the Royal Navy; it is to be regretted that so 
much indifference is still shown in the matter of 
life-boats and appliances for launching them among 
most of the leading steamship companies, 

Mr. R. Roper, of Lewisham, shows a variety of 
models of his self-launching and self-floating bridge 
life-rafts. “The models are very nicely made, and the 
experimentsin the tank of water are very satisfactory. 
What might happen at sea is open to question. 

Messrs. Alexander and Co., of 190, Westminster 
Bridge-road, show an application of Bezer’s slip- 
liok, of which we published a notice a short time 
since (see ENGINEERING, vol. xxxii., page 531), to 
boat-lowering purposes. It will be remembered 
that the lower end is hinged on to the body of the 
link, and is held up by a spring clip within the 
link, being released by depressing a bar running 
across the centre of the link. Adapted to boat 
lowering, four of these links are attached to the gun- 
wale of the boat, two near the bow and two near the 
stern ; the spring clip of each is controlled by flat 
levers passing round the boat, and all of them can 
be actuated at the same moment by moving a 
handle near the stern, so that the rope attachments 
are simultaneously released. The exhibitors may 
be congratulated on the very ingenious mechanical 
sea in which they demonstrate the practicability of 
the contrivance 

Mr. J. Donovan, of West Hartlepool, illustrates 
his system of boat-lowering apparatus by a series of 
models. It also includes a mode of securing the 
boats on board, and we may give an idea of the 
general arrangement, The davits employed are of 
the ordinary form, and are placed about a foot clear 
of each end of the boat; the heads of these davits 
are connected by a horizontal bar, which enables 
them to be moved in and out together. The boat 
is carried on board upon iron chocks, consisting of 
an articulated triangular frame, the out-board 
portion of which may be moved in or out to suit 
the form of the boat ; it is fixed by a catch entering 
one of a series of holes in a quadrant bar. The 
lashings securing the boat are taken down near to 
the deck, where they each terminate in a link: this 
link passes over the end of a round bar having an 
eye at one end throngh which it is pinned to a 
hinge-plate fastened to the deck. 
of this round bar passes under a half socket on a 
rod also secured to the deck, and free to turn round 
in its bearings. ‘There are two of these devices for 
each lashing, and there are two lashings. Both 
turning bars are coupled together by a jointed 
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‘The outer end | 


Mr. E.S. Copeman, of Downham Market, Norwich, 
shows an ingenious arrangement of ships’ seats, 
which contain spars, sails, oars, provisions, &c., anc 
are intended to be built up on board ship to form 
life-rafts. At the Agricultural Hall the sections are 
readily put together, and they appear to have been 
tried off Harwich Pier, but neither of these con- 
ditions involve the circumstances of shipwreck. 

Captain Morgan, ox Liverpool, shows a model of 
a loose deck for a saloon steamer 137 ft long and 
26 ft. wide, provided with air chambers, and various 
appliances. This deck is supposed to float off a 
sinking ship and provide comfertable quarters for 
crew and passengers. 


_ 


Marine GOVERNORS. 

In addition to the marine governors described by 
us last week, the Exhibition includes several others 
requiring notice. Amongst these is the Westing- 
house governor shown by the makers, Messrs. J. 
and KE, Hall, of Dartford. We illustrated and 
described this governor in its original form about 
three and a half years ago (vide page 177 of our 
twenty-sixth volume), but it has since had its details 
somewhat modified, and we now give on page 370 an 
engraving showing it as now constructed. ‘The 
action of the governor—which is usually driven 
at a speed of about 250 revolutions per minute by a 
rope from the main shaft passing over the pulley A 
—is as follows: When the speed of the engine 
increases, even in the slightest degree above the 
desired rate at which it is set to drive the governor, 
the weights B B fly out and cause the small piston 
C to uncover the port, opening thereby a passage 
through the pipe F between the condenser and the 
top of small valve D. The vacuum thus formed 
causes this valve to open instantaneously, and places 
the back of piston G in direct communication with 
the condenser through a second branch into the 
pipe F, which was previously closed by the valve D. 
Steam from the boiler is admitted between the 
pistons J and ( by pipe HI; and by the same 
channel, also in a limited degree, through valve P 
to the back of the larger piston G in order to keep 
it in equilibrium ; but so s90n as the space L at the 
back of piston G is put into communication with the 
condenser, the pistons and with them the rod K, 
will travel back towards L owing to the removal of 
steam from the back of the piston G and to its much 
ereater area as compared with piston J ; and the 
end of the rod K being connected with the throttle- 
valve lever, steam is at once shut off from the 
engine. When the engine resumes its normal speed, 
the weights are brought into the position shown on 
the diagram by the action of the springs; the small 
piston C again covers its port, the valve D closes, 
and thus shuts off all communication between the 
condenser and the back of piston G; steam having 
again access there through the adjustable valve P, 
the pistons J and G and with them the rod K will 
travel forward to the front of the cylinders, thus 
re-opening the throttle valve and re-admitting steam 
to the engine. ‘The action of the governor is noise- 
less and practically instantaneous, owing to the 
frictionless arrangement of its parts and its great 
sensitiveness. It can be adjusted to any speed by 
simply turning the screws M and N, the former 
being used for adjustment before the machine is put 
to work, and the latter for obtaining complete accu- 
racy when working. The drain pipe O in front of 
the small piston J may be either connected with the 
bilge or the condenser. 

Another governor which we should notice here is 
Dunlop’s pneumatic governor, exhibited by Mr. 
David J. Dunlop, of Inch Works, Port-Glasgow. In 
this governor, which has been very largely applied 
with satisfactory results, the controlling action is 
obtained by the varying pressure of the water of air 
contained in a chamber near the stern of the vessel, 
the fact of the stern rising out of the water and by 
diminishing the compression of the air in this 
chamber causing the throttle valve to be closed. 


| We illustrated the arrangement fully on page 187 of 


lever, and both may be thrown round simultaneously, | 


the half socket releasing the hinged bars, the 
lashings being thus freed at one operation. 
done when it is desired to lower the boat, after 
which the jointed chocks are removed and the boat 
swung round and lowered in the usual way. 


This is | 


As| 


our eighteenth volume. 

At the stand of Mr. T. Bassnett, of Liverpool, is 
shown an example of Jenkins and Lee’s marine 
governor. ‘This is a centrifugal governor arranged 
to act on the slide valve of asmall auxiliary steam 
cylinder, the piston of which actuates the throttle 
valve and also an equilibrium valve by which the 
two ends of the low-pressure cylinder of a compound 
engine are placed in communication with each other. 


soon or before it touches the water, a lever fast ona| ‘Ihe arrangement was illustrated by us on page 370 


rod running along the middle of the boat near the 
bottom is thrown down and the boat is released. 


of our thirtieth volume. 
Messrs, Durham and Co., of 9, East India Cham- 





bers, exhibit their duplex velometer, or governor, 
which has been matesially improved since we first 
illustrated it some four years ago (vide page 131 of 
our twenty-fifth volume). As now made, the bevel 
driving gear formerly used is dispensed with, while 
by a simple contrivance the governor can be set 
either to entirely close the throttle valve on the 
speed increasing above a certain amount, or by 
bringing a compensating arrangement into action, 
the apparatus can be made to act as an ordinary 
land governor controlling the steam supply so as to 
maintain a uniform speed of engine, ‘The former 
arrangement is intended for use in rough and the 
latter in fine weather. ‘The velometer is also 
arranged to act as a speed inodieator, showing the 
apeed of the engines in revolutions per minute. 

We mentioned briefly in our last issue Gibson 
and Nicholson’s governor, exhibited by Messrs, 
Cook and Nicholson, of Sunderland, and this week 
we give an illustration of it on page 371. It isa 
centrifugal governor, the weighted arms of which 
are driven by pins G which enter slots K in a driving 
plate H, these slots being of such shape that an 
acceleration of the speed of the engine tends to 
assist the outward movement of the weighted arms 
and thus help the action of centrifugal force. ‘The 
weighted arms above their points of suspension are 
shaped as shown, the slots in them communicating 
—as the arms move outwards or inwards—vertical 
motiun to a roller carried by the slidivg rod M, this 
rod extending upwards and acting by a rack and 
sector on the valve of an auxiliary steam cylinder N, 
this cylinder containing a piston, the rod of which 
is connected to the throttle valve in the ordinary 
way. , 

STEAM STEERING GEAR. 

The greater number of the steam steering gears 
now being exhibited at the Agricultural Hall were 
described by us in our last issue, but there are a 
few other arrangements of which we have yet to 
speak, Amongst these is the combined hand and 
steam steering gear exhibited by Messrs. Donkin 
aud Nichol, of Newcastle-on-Tyne, of which gear 
we give illustrations on page 374 of our present 
number. The general arrangement of the gear will 
be readily understood from our engravivgs, but the 
controlliug valve gear and the provisions for chang- 
ing from hand to steam power, or rice rersi, may 
require some explanation, The apparatus is ope- 
rated as a steam gear by either the small wheel on 
the front of the machine, or by the wheel on the 
captain's bridge, and as a hand gear by the large 
steeriog wheel. The clutch A is firmly keyed on 
the handwheel shaft and revolves with it; but the 
shaft is free to revolve in the sliding sleeve B and 
also scroll wheel C. ‘The sleeve B 1s fitted with a 
clutch at each end, one of which engages (as shown), 
for steam steering, with a corresponding clutch 
formed on the forward end of the scroll wheel C, 
and the other for hand steering engages with the 
clutch A. A long feather is firmly fixed in the 
sleeve B which in a keyway formed in 
the vertical mitre wheel D, so that if the sleeve is 
revolved, cither by the large handwheel or by the 
engines, the mitre wheel revolves with it, and 
through the diagonal screw and its scroll wheel 
turns the main shaft on which the chain sheave is 
secured, and so operates the rudder, The sleeve is 
moved in either direction by the lever E, which 
is secured in the desired position by a pin passing 
through it and the sector, 

‘The controlling valve ckest at the back of the 
apparatus is of the ordinary form fitted with a com- 
mon D valve, and arranged so that the passages 
F avd G become alternately steam and exhaust, 
admitting steam to the cylinders over the steam 
edges when moving in one direction, and by what 
is ordinarily the exhaust passage when going in the 
other. The valves in the steam chest between the 
cylinders are cylindrical, and each valve is actuated 
by an eccentric formed on the disc shaft. The hand- 
wheel shaft is a hollow steel tube, having a spindle 
passing through it, on one end of which the small 
handwheel is secured, and on the other the small 
mitre wheel H gearing into the horizontal wheel J. 
A similar pair of mitre wheels are fitted up on 
the top of the captain’s bridge pillar. The con- 
trolling valve rod K is fitted with long feathers 
sliding in keyways formed in the horizontal mitre 
weels so that it is free to move vertically in either 
direction. If the small handwheels are revolved 
the valve rod, carrying the valve, is caused to move 
either upwards or downwards, by means of the 
nut L, and so uncovers one of the steam ports and 
the engines start and continue to work until the 
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screw and nut on ihe end of the main shaft have 
moved the bell-crank levers, to which the nuts are 
attached, to such an extent as to bring the valve 
back to mid-position when the steam ports are 
covered, and steam shut off. The screws on the 
main shaft and valve spindle are so proportioned to 
each other that when either of the stops M N is 
brought in contact with the nut L the rudder is 
«hard over” to port or starboard as determined by 
the direction in which the wheels are revolved. 
The pinching screw O is usually screwed into a hole 
formed in the handwheel shaft to prevent the wheel 
and shaft revolving when steering by steam, and 
a similar screw P is used to prevent the small 
interval shaft from revolving when steering by hand. 
The scroll wheel on the main shaft, the diagonal 
worm gearing into it, the scroll wheel on hand- 
wheel shaft, and the disc shaft, are all solid cast 
steel. ‘The disc shaft, worm, and eccentric sheaves 
are formed of one solid piece, the discs only being 
keved on. ‘The handwheel shaft, as already stated, 
is a thick weldless steel tube. ‘The whole gear is 
compact and well designed. 

Messrs. Bow, McLachan, and Co., of Paisley, 
exhibit an exceedingly well-finished steam steering 
engine of their well-known pattern. In_ this 
arrangement the crankshaft, driven by a pair of 
horizontal steam cylinders, carries a pinion which 
gears direct into a large spurwheel fixed on the 
same axis as the chain barrel. ‘The slide valves 
have movable faces interposed between them and 
the cylinders, and it is these faces which are shifted 
by the controlling handwheel, and which are 
brought back into their normal position by the 
movement of the engines. We hope on a future 
occasion to illustrate the arrangement. 

The only otber steam steering gears remaining to 
be noticed are those of Messrs, G. D. Davis and Co., 
of 669, Commercial-road, and that of Mr. Nicholas 
Taylor, of the Topliff-row Engine Works, Monk- 
wearmouth. The former gear is one which has been 
largely applied, and it is made either for steam 
power alone or for steam and hand power. In the 
steam gear the motion of the engine is controlled 
by a reversing valve, the movement of which is 
corrected by the engine. The arrangement is very 
neat, and the gear is very sensitive to the move- 
ments of the handwheel. Mr. Taylor's gear is only 
represented at the Exbibition by a drawing shown at 
the stand of Mr. John Hayes. It belongs to the 
class of gears in which the pull upon the tiller chains 
is given by the movement of the piston in a single 
horizontal cylinder, the chains being directly con- 
nected to the crosshead of this piston, ‘This gear 
is also provided with means for working it by 
hand. 


MISCELLANEOUS. 


Mr. Wastenays Smith, Newcastle on-Tyne, makes 
a good show of his stockless anchors, the largest of 
which, weighing 5 tons, is to be placed on board the 
Agamemnon; smaller examples are also shown 
illustrating the patterns designed for the merchant 
service and for yachts. By the particular form 
employed by Mr. Smith he is enabled to dispense 
with the stock, and at the same time have an 
entirely trustworthy anchor. That he has succeeded 
in his object is best shown by the numerous appli- 
cations of his system by the Navy and by many of 
the Steam Navigation Companies. ‘These anchors 
are being supplied to H.M.S, Amphitryon and Col- 
lingwood. A very neat model accompanies Mr. 
Smith’s exhibit of the bows of the Agamemnon 
fitted with the anchor. 

Messrs. MacNicoll and Co., of Dixon-street, 
Glasgow, show a model of Scott’s patent anchor 
housing—dispensing with cathead, cranes, davits, 
&c.—enabling anchors to be hove up into enlarged 
hawsepipes, where they remain during the voyage 
ready to be let go at any time, but out of sight and 
danger of damaging other vessels. This arrange- 
ment has been in use on the Clyde for several 
months and has been generally approved by mavy 
gentlemen experienced in shipping matters. 

The enlarged hawsepipe is of malleable plates or 
tough casting and is connected to the deck and 
outside plating. If constructed horizontally, it can 
be arranged, so that the anchor flukes will close of 
themselves on entering, but very little more 
trouble is required with the vertical arrangement. 
At the deck the hawsepipe is no larger than usual, 
and the opening outside, if desired, can be closed 
by a hinged door as in a cargo port. ‘The model 
shows, in the vertical housing, a specially adapted 
anchor, while in the horizontal arrangement, is 





shown an ordinary Smith’s stockless anchor, which 
answers well if fitted with guides inside to insure 
the flukes clearing the sides when entering. 

Messrs. Chadburn and Sons, of Newcastle, Glas- 
gow and London, make a good display of their 
ships’ telegraphs upon their so so-called ‘ endless 
band system,” in which the means of communication 
are duplicated, eo that the instrument is both trans- 
mitter and receiver, each having a transmitting 
handle and reply pointer. Communication between 
the instruments is effected by a copper chain anda 
galvanised steel wire which are attached to pulleys 
in both receiver and transmitter. ‘The officer on 
the bridge by moving the handle on his instrument 
opposite the order he desires to transmit, moves the 
pointer on the indicator in the engine-room; the same 
action releases a spring and causes a gong to strike. 
In return the engineer moves the handle on his indi- 
cator to opposite the order received and thus acknow- 
ledges the receipt of the instructions transmitted. 
In one form of these instruments the indicating 
handles move fore and aft, the former motion 
referring to orders ahead, and the latter to orders 
astern. In the steering telegraph the reply is 
transmitted direct from the rudder, a large wheel 
or quadrant being fixed on the rudder-post, com- 
municating with the pointer of the steersman’s dial 
as well as with the dial on the bridge. Docking 
telegraphs are also shown; these are intended for 
use on very long steamers, and enable the officers 
to perform the difficult work of docking with com- 
parative ease; the dials in this case carry special 
orders such as ‘propellers clear,” ‘‘hold on for- 
ward,” &c. We are are informed that Messrs, Chad- 
burn and Sons have fitted over 2500 vessels with one 
type cr anotber of their telegraphs. ‘The same 
exhibitors also show an hydro-carbon gas apparatus 
for lighting saloons, engine-rooms, &c, These are 
fitted on a number of large steamers and are giving 
great satisfaction. 

Mr. T. Bassnett, of Bath-street, Liverpool, shows a 
very neat sounding apparatus. Within a cylindrical 
brass case a glass tube is secured, closed at the top, 
aud open or closed at the bottom according to the 
position of a turning valve at the bottom of the 
instrument. <A central tube passes from the bottom 
of the instrument to near the top of the glass tube. 
When used the communication with the air is shut 
off from the outer tube, and the sounder is lowered, 
leaving the water free to enter the central tube ; the 
water flows in to a greater orless degree, compressing 
the air; the height of the quantity thus imprisoned 
shows the depth of the sounding by a scale of 
fathoms on the outer case. 

Mrs. F. H. Vansittart exhibits models of the 
Lowe Vansittart propeller, as used on some vessels 
in the navy and merchant service. 

Messrs. Thomson and Co., of 85, Gracechurch- 
street, show a good selection of their enamelled 
iron plates, which in their different sizes, shapes, 
thicknesses, colour, and design are used fora variety 
of purposes, They were originally devised for the 
purpose of covering the submerged parts of iron or 
wooden vessels in place of copper or Muntz metal 
sheeting, and are applied to ships by means of a 
bituminous cement, unaffected by water, and which 
forms a very cohesive, non-conductive, and anti- 
corrosive insulation between the two surfaces, being 
also admirably adapted for fixing copper and Muntz 
metal sheeting to ships. ‘The outer surface of these 
enamelled iron plates is covered with a silicate glass 
or enamel of remarkable durability, which will not 
crack off, even if the sheets are bent to a consider- 
able angle, andit has proved eminently successful 
for the prevention of fouling from barnacles and 
seaweeds on ships’ bottoms, both of English and 
foreign vessels. Since these enamelled or vitreous 
plates, as they are called by the inventor, can be pro- 
duced of any colour and almost any size, their use 
extends considerably above this one application ; they 
are made for roofing in sheets up to 6 ft. by 3 ft., 
and are lighter, less costly, and more durable than 
slates, and being made of very light shades reflect 
much of the heat of the sun’s rays. Made in very 
thin sheets with artistic coloured designs, similar to 
tiles, this enamelled iron is used for wall decoration, 
being fixed by the bituminous cement, and some 
very artistic effects are obtained with it. 

‘The Bower - Barff Rustless Iron Company, 
Limited, of 23, Queen Victoria-street, make a very 
good display of articles treated by their process, 
which is now almost too well known to require 
description ; briefly it consists in placing the object 
to be treated in a closed furnace, and subjectiug it 
for some hours to the action of superheated air, 








carbonic acid, or steam, to insure a complete coating 
of a magnetic oxide. The company states that the 
cost of this process is now only one-third that of 
galvanising. If this be commercially a fact, and if 
it is practicable to treat large surfaces, the process 
should now have a very high value. Of its efficiency 
the numerous samples shown afford a striking proof, 
several pieces of iron being exhibited which, after 
exposure for more than two years, do not bear any 
sign of rust. 

Mr. J. Elmslie, of Ardrossan, showsan arrangement 
for extinguishing fire on shipboard. It is simply a 
double force pump with an air chamber between, 
from which carbonic acid gas is delivered in a con- 
stant flow to any desired part of the ship. The 
pumps are worked by two or four men, and it is 
rtated that a compartment of 1250 tons measure- 
ment can be filled with gas in twenty minutes. 
The apparatus is kept on the upper deck and stand- 
pipes lead down to the various compartments on 
each deck. Experiments seem to have demonstrated 
the practical utility of this system, which is in use 
on H.M.S. Hecla, and has been adopted by several 
steamship companies, 

Mr. F. Durham, of 23, Leadenhall-street, London, 
shows an ingeniously devised alarm log. The object 
of this apparatus is to give notice to the officers on 
the sbip if anything has fouled the log and prevented 
it working. If this takes place a series of screw 
blades placed around an extension of the log cause 
the latter to revolve, and in doing so they twist the 
rope to which the log is attached. ‘The inboard 
end of this cord is secured to the striker of a bell, 
and an indication of the stoppage is thus almost 
instantly indicated. 

The Standard Emery Wheel Company, of Greek- 
street, Soho, London, make quite a large display of 
the various objects they manufacture. Among them 
is a portable lever and treadle forge, in which the 
blast is supplied by a centrifugal fan ; a neat device is 
introduced for taking up the slack of the belt, and 
the latter is made of rubber with a cord rusning 
through the centre to make it rigid. ‘lhese hearths 
are made especially for use on shipboard. Of the 
emery grinding machines, one is made for finishing 
up the curved faces of pulleys, handwheels, &c., in 
which the emery wheel, driven off an overhead 
pulley is mounted on a centred swing frame, so 
that the desired curve can be given to the face of 
the wheel. Inanother form an emery ring is sup- 
ported between three pulleys, the revolution of 
which imparts a motion tothe ring ; this machine is 
particularly adapted for finishing irregular forms, 
which cannot be touched with a disc. In the 
“vacuum” grinder a centrifugal blower is mounted 
on the same spindle with the emery wheel, the dust 
being drawn off as fast as formed by the fan, and 
discharged through the casing. ‘The ‘ Climax” 
grinder, with one or two wheels on the spindle, is a 
neatly designed machine, and the saw sharpener, 
both for circular and frame saws, may be favourably 
noticed. The same manufacturers also exhibit a 
mixing machine for dough, grease, putty, paint, 
&e. 

Messrs. Brown, Lenox, and Co., of London and 
Pontypridd, have an excellent display of chain 
cable, anchors, blocks, buoys, moorings, and sub- 
marine telegraph fittings. Messrs. Binks Brothers, 
of Millwall, London, exhibit a number of specimens 
of their flexible steel wire ropes, hemp cables, and 
chains, 

The Nixon Navigation Steam Coal Company 
show specimens of their Welsh steam coal, 
which has enjoyed for so many years a high 
reputation. The character of this fuel for steam 
navigation purposes is too well known to call forany 
mention here ; but it may be of interest to put on 
record an average analysis of the coal, the mean of 
a large number : 


Carbon... 89.5 
Hydrogen ... 3.5 
Sulphar trace 
Oxygen 5.4 
Ash 1.6 
Total 100 


Mr. R. Pickswell, of Hull, exhibits a self-register- 
ing ship’s compass, which produces automatically a 
diagram that shows the course steered by the ship, 
the length of the ship has been on one course, 
the changes of the course, the time when such 
changes have been made, and in the event of a colli- 
sion, the bearing of the ship's head when the colli- 
sion takes place. The compass is independent of 
the registering apparatus, which can be appli¢d to 
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any compass in use. We shall probably again refer 
to this ingenious apparatus on another occasion. 

A detail in the diving dresses shown by Messrs. 
Sadler and Co., Horsleydown, may be noticed ; it 
appears to be a very neat mode of connecting the 
diving dress to the collar of the helmet. On the 
flange running round the bottom of the shoulder 
piece of the helmet is a semicircular groove, into 
which fits a corresponding rib made around the 
neck of the dress, the joint being made good by 
the butterfly nuts and studs passing through the 
ring fastened to the collar in the usual way. 

Messrs. Siebe, Gorman, and Co., who are the sole 
manufacturers of diving apparatus to the Admiralty, 
War Office, India Office, and Crown agents, show 
a variety of objects connected with submarine 
operations. Among these we may notice a Navy 
pattern air pump, from which one or two divers can 
work, fitted with air distributing arrangement, so 
that the whole force of the pump can be used for 
one diver in deep water, or for two divers to depths 
up to 90ft. The cylinders of the air pump are 
surrounded with a water jacket, the diver receiving 
a constant supply of cool air. All the valves can 
be examined without removing the pump from its 
case. The details of the apparatus are very care- 
fully worked out. Attached to the pump is an 
indicator showing the depth and pressure at which 
the diver is working. ‘This pump is fitted into a 
stroog teak box occupying only a small space; it 
will compress air to 240 1b. per square inch. 
The Siebe helmet is so constructed that the 
diver can join his hands over the top; it con- 
tains a valve for regulating the air supply, anda 
means of shutting the escape valve, so that the 
diver can retain the air in his dress and rise to 
the surface; an inlet valve is also provided, which 
will retain the air in the dress should the pump be 
stopped. Every ship in the British Navy carries 
one of these apparatus, flagships having two sets on 
board, and at least sixty men are trained every year 
at Portsmouth and Devonport to diving drill. The 
same firm exhibits a large three-cylinder air pump, 
with water cooling apparatus; this class of pump is 
used for sponge and pearl diving. A novelty is also 
shown inasmall diving apparatus for ship's use ; the 
upper portion of the dress can be employed for enter- 
ing places filled with smoke or noxious gases, while 
for diving purposes it has been tested by the 
Admiralty to a depth of 80ft. No chemicals are 
necessary, as it is supplied with a compact air pump. 
There is also the model of an air lock diving bell, 
recently constructed by Messrs, Siebe and Gorman 





for the Government, the bell being fitted with 
speaking apparatus, 

Besides the foregoing there are several other 
exhibits, including a battery and reel with wire coiled 
on for submarine blasting, a helmet fitted with a 
telephone ; submarine electric lamps particularly 
adapted for harbour works, where it is necessary 
to work at night, the lamp being worked by a dynamo 
machine giving approximately 6000 candles; under 
water this powerful light will only penetrate toa 
radius of 6 ft. There is alsoan interesting display 
of relics and curiosities rescued from the bottom of 
the sea which are well worth a visit to Messrs. Siehe 
and Co.’s stand, 
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(See page 372.) 


DONKIN AND NICHOL, NEWCASTLE- 
ON-TYNE. (See page 369.) 


hopper barges alongside and carried to sea, or dis- 
charged direct on land. One of this type was used 
by the Hull Dock Company. In reference to this 
machine, R. A. Marillier, engineer-in-chief to the 
Hull Docks Company, stated that the cost of work- 
ing was only about one-sixth that of the bag and 
spoon, and the cost of dredging 6447 tons of deposit 
was under ljd. per ton. A special arrange- 
ment is designed for dredging canals and narrow 
waterways where provision has to be made for 
allowing the barge to pass through narrow 
locks, under low bridges, &c. To allow the 
dredger to do this, adjustable side timbers are 
adopted, secured at each side when the machine is 


Messrs, Priestman Brothers, of Hull and London, | at work, so as to insure the stability of the barge; 
make a small but very interesting display of dredg-| these can be disconnected, so that they can be 


ing plant. The dredger with which their name is 
especially connected is a large jointed scoop which 
is made to open and close rapidly in the act of 
taking in and discharging its contents. The 
exhibit comprises examples of the different forms 
in which their scoops are made for different 
purposes. One is a so-called bucket scoop for 
dredging mud, silt, and other soft material. In 
dealing with compact sand, shingle, &c., a grab scoop 
is used, faced on the cutting edges with massive 
interlocking steel tines. In excavating clay or other 
stiff soil, or for raising blasted rock from below water, 
a specially strong grab is employed with long steel. 
tines fittedfinto wrought-iron frames. ‘The buckets 
|and grabs are made of different sizes, varying in 
| capacity from 5 cwt. to 40 cwt., and are supplied with 
the necessary boiler and engine power for working 
them. A large number of these machines have been 
supplied by Messrs, Priestman Brothers, some 
of which are illustrated in the models exhibited. 
One of these furnished to the Greenock Harbour 
authorities is placed, with its steam power and crane, 


passed behind and drawn through after the barge 
when passing through the locks. In order to 
pass the bridges, the jib, funnel, &c., are made 
to lower and stow away into very little room. 
Messrs. Priestman Brothers also make and exhibit 
a simple disengaging gear for discharging cargo, 
coals, &c. ‘This hook is used and acts in the same 
way as an ordinary hook as long as the weight 
bears upon it, but as soon as this is taken off by rest- 
ing the load on the ground or elsewhere, the hook 
falls forward and a lifting chain tips the bucket; 
when the latter is hauled up the contents are dis- 
charged. The same system is well adapted for 
slinging pig iron, cotton bales, &c., and is also pro- 
posed for boat-lowering apparatus. 

Normandy’s Patent Marine Aérated Fresh Water 
Company (Limited), of London, exhibit in opera- 
tion several arrangements of their well-known con- 
densing machinery for producing good cold drinking 
water from sea-water on board ships, and for land 
stations, and the quality of the water produced at 


, the Exhibition from sea-water was certainly equal in 


upon an iron hopper barge, into which the bucket | 


discharges its mud, and forms a very simple and 
effective method of dredging. Mr. W. R. Kinipple, 
engineer - in - chief for the Greenock Harbour, in 
reference to this apparatus, stated that in all respects 
the work was very efficient, expeditious, and cheap. 
At the Alexandra Docks it was found that the cost 
of raising the mud and taking it to the place of 
| deposit, a distance of 34 miles by the river, was 13d. 
per hour exclusive of superintendence and general 
charges. 


any ordinary seaworthy vessel of suflicient size. 
The mud, if necessary, can be deposited in the hold, 
or, a8 is more commonly arranged, can be put into 


A complete and very efficient dredger may | 
be constructed by placing one of the machines upon | 


taste and appearance to the very best drinking water. 
This machinery is also very economical of fuel, 
since this company guarantee a production of 4500 
gallons, or 20 tons of water per | ton of coal ; and 
say that in practice they have frequently produced 
6700 gallons, or 30 tons of water with 1} tons of 
coal, during trials under inspection, with weighed 
coals, and starting with furnaces from which all the 
coal had been withdrawn, the coals in the furnace 
at the end of the trial being also weighed, so as to 
prevent any crror in estimating what was left. 
When water is distilled by the ordinary process, 
viz., by the employment of a boiler for generating 
steam, anda worm for condensing steam into water, 
the entire heat of the condensed steam is of course 
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TURBINES AT PIERRE-LA-TREICHE; MARNE AND RHINE CANAL. 


CONSTRUCTED BY MESSRS. CALLON AND FERAY, ENGINEERS, PARIS. 
(For Description, see Page 381.) 
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lost, while the water obtained from the condensed 
steam is very apt to carry with it from the boiler 
organic impurities, whica give it a disagreeable 
flavour. Moreover, the water so obtained by dis- 
tillation is destitute of air (which it has lost in the 
ag of boiling) and hence it is vapid to the taste. 

Vhen, however, the distillation is carried out on the 

Normandy system these objections are removed, 
the waste heat of one or more successive condensa- 
tions being turned to account for the purpose of 
increasing the product of distilled water, while the 
air displaced in the process of boiling is replaced in 
the process of condensation, by another equivalent 
of air disengaged from the condensing water. The 
distilled water is cooled down to the temperature of 
ordinary water in the outer air, and the taint of 
organic matter is removed from the distilled water 
by passiog it through a filter of prepared animal 
charcoal, in which it is oxidised by the oxygen dis- 
solved in the distilled water. From this filter the 
water is drawn cold, pure, and well aérated. 

Two of the condensers exhibited by this company 
offer special advantages for steamships, as they 
enable good cold drinking water to be produced 
when worked with greasy steam from the main 
boilers, and so as to obviate feeding any sea-water 
into these boilers to replace that abstracted for dis- 
tilling purposes, One of these condensers is without 
steam pump, for working by a natural circulation of 
condensing sea-water through ship's side ; the other 
is complete with a suitable steam pump, which cir- 
culates cold condensing sea water through the con- 
denser, forces the cold fresh water into the tanks, and 
feeds fresh or sea-water into the boilers as desired. 
We illustrate on page 379 an arrangement of these 
condensers for a land station, which the makers 
guarantee to produce per day from sea-water 
30,000 gallons, or 134 tons of good cold drinking 
water, with 64 tons of coal; and of one of the con- 
densers (see Figs. 4 and 5) for working with the 
greasy steam from the main boilers of steamers 
as above described. 

Mr. A. J. Lehmann, of West Hartlepool, exhibits 
a model of a tidal water prime mover. The prin- 
ciple upon which this prime mover works is the 
impounding of water in tanks or compartments at 
high tide to be let out at a subsequent low tide 
after having done actual work by driving from the 
lower part of the tank to the surface of the water 
boxes or buoyant chambers which have been pre- 
viously fixed in position in the empty tank, Of course 
the objections to this and all similar arrangements for 
utilising tidal power is the enormous capital outlay 
which they involve, the interest on this outlay in 
most cases amounting to far more than the cost of 
the fuel which would be required to develop the 
same power in a steam engine. 

Messrs, Normandy, Stillwell, and Co., of Custom 
House Station, Victoria Docks, exhibit examples of 
the Normandy air compressors or exhausters, in 
which the ordinary suction and delivery valves are 
replaced by a kind of four-way cock driven by bevel 
gear from the shaft which actuates the plungers. 
The four-way cock just mentioned is so designed 
that it works practically on an air cushion with 
exceedingly little friction, and the arrangement is, 
we understand, found to answer well. The firm 
also show examples of their rock drills, which are 
also valveless. 

Mr. John Bellamy, of Byng-street, Millwall, in 
addition to being the constructor of the large diving 
tank in the centre of the Hall, is the exhibitor of 
a variety of buoys, some of them of very large size; 
amongst these is an § ft. conical water ballast beacon 
buoy with internal bulkheads, mast, and ball, The 
workmanship of these buoys is excellent. 

Messrs, W. Tully and Co., of 123, Queen Victoria- 
street, are the exhibitors of a handy form of roller 
tube expander in which the central expanding 
spindle is forced in by a screw, while the whole 
expander is rotated by a lever and ratchet, so that it 
can be conveniently used inalimitedspace. At the 
same stand is also shown a very ingenious form of 
ratchet brace adapted for use in awkward situations ; 
this we hope shortly to illustrate, in the meanwhile 
we may say that it provides for effecting the rotation 
of the brace by the movement of the handle in 
almost any conceivable direction. 

At the stand of Messrs. W. Reid and Co., of 5, 
New London-street, are to be found a great many 
exhibits of interest. Amonst these we may mention 
Macfarlane’s pitchometer, a very handy instrument 
for measuring the pitch of propeller blades while in 


22 ft., and by its aid movable blades can be very} 
readily adjusted to the correct pitch required when 

a ship is in dry dock, Another useful contrivance 

is Morgan's tube expander, for enabling a leaky 

tube to be repaired by fixing another inside it. The | 
tool is so arranged that the tube inserted can be | 
expanded at both ends without sending a man into | 
the combustion chamber and without drawing fires. | 
lection of samples of steam and gas tubing made by | 
Messrs. Edwin Lewis and Sons, of Wolverhampton. | 
These include a variety of special fittings and junc- | 
tion pieces with numerous branches, which will be 
very useful in many situations, and which are 
exceedingly good specimens of workmanship. | 
Amongst the samples of tubing also are specimens | 
of wrought-iron tubes having a coating of copper 

externally, this coating being really a very tain 

copper tube drawn over the iron one and closely | 
united to it. ‘These coated tubes will serve as 
efficient substitutes for copper tubes in many situa- 
tions, and they appear to us especially adapted for 
use in those feed heaters in which the exhaust steam 
is in contact with the exterior of tubes through 
which the feed passes, ordinary iron tubes in such 
heaters frequently suffering from rapid corrosion, 

At the stand of Messrs. Willans and Robinson, 
Mr. J. C. R. Okes, of 39, Queen Victoria-street, 
exhibits Richards’ surface plates and straight edges, 
in which the testing surfaces, instead of being of | 
metal, are of thick glass specially prepared for the | 
purpose. The glass is, of course, protected by | 
being bedded in a metal frame. ‘lhe surfaces thus | 
obtained are beautifully finished, and are very much | 
harder than those of metal, while the surface plates | 
are lighter to handle than the ordinary ones. For 
use on shipboard, these glass surface plates, set in | 
frames of gun-metal, appear to us to be particularly 
adapted, as they are unaffected by moisture, and can | 
be preserved in perfect order without any special | 
precaution. 

Messrs, Schaffer and Budenberg, of Manchester, 
have a good show of their well-known specialities, 
including their * thalpotasimeters” or instruments 
for indicating temperature on a dial. They also show 
a new counter (Hoster's), and a number of other 
interesting appliances of which we shall have more 
to say on a future occasion. The Agricultural and 
General Engineering Company, Limited, of 2, Wal- 
brook, show Chapliu’s sea-water distilling apparatus, 
which has already been described in our pages, and 
which has now been brought into very extensive use. 

Mr. F.W. Durham, of 23, Leadenhall-street, shows 
a very ingenious automatic fog whistle operated 
at any fixed intervals, in which a steam cylinder 
and piston are combined with clockwork to produce 
the desired result. The clockwork actuates the 
slide valve, which in making its upstroke admits 
steam to the underside of the piston, this in rising 
opens the whistle valve ; the slide valve remaining 
stationary for a fixed time, the piston is kept raised 
and the whistle continues to sound, On the down 
stroke of the valve, steam is admitted on the top of 
the piston, the whistle valve is closed, and no 
sound is emitted for another period, when the opera- 
tion is repeated. In rising, the piston winds up 
the clock spring by the amount it has run down iu 
the previous movement, The apparatus, which is 
very simple and effivient, can be easily made to sound 
code signals, 

Want of space compels us to pass over without 
notice very many exhibits of value and interest, and | 
to give only the briefest possible record to some 
others, abont which we would have wished to 
enter into detail. There are several exhibitors of 
railway material; Messrs, W. B. Dick and Co., 
Leadenhall-street, who show a small 18 in. gauge 
locomotive, wagons, and sections of portable rail- 
ways, Messrs. McClellan and Co., Glasgow and 
London, samples of steel sleepers and fastenings as 
laid on the Oude and Rohilkund Railway, and 
Messrs. Von Glehn and Sons, who make a good 
exhibit of the Decauville portable railway system. 
There are no fewer than forty-two exbibits of life- 
saving apparatus, the more important of which we 
have noticed. Of floating docks, Messrs, Clark and 
Standfield show models of their system of raising 
sunken vessels, and Messrs. John Elder and Co. a 
model of an iron floating dock made by them for the 
French Government, and erected at Saigon in Cochin 
China. The Explosives Company, Limited, of 121, 
Bishopegate-street Within, London, make an admi- 
rable display of imitation samples of dynamite and 
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place. Theinstrument can measure pitches varying 
from 12 ft. to 28 ft. on diameters of from 7 ft, to 


gun-cotton made up in various forms for torpedo 


Besides the various systems of dredging we have 
described, Messrs, Clark, Bunnett, and Co. show 
drawings and models of dredging apparatus, con- 
structed by Mr. W. Smith, engineer to the Aber- 
deen Harbour Board. Messrs. McWhirter, Roberts. 
and Co., East India road, and Mr. C. Brotherhood. of 
Bristol, exhibit buoys. Messrs. C. Kite aud Co., 17 
Chalton-street, London, show examples of fixed 


Messrs. Reid and Co. also exhibit an excellent col- | exhaust ventilators and fresh air inlet ventilators, aud 


Messrs. Robert Byle and Son, 64, Holborn Viaduct, 
exhibit specimens of their well-known self-acting 
air-pump ventilator. Lastly, we may mention the 
interesting exhibit of the Siemens new yaslight, to 


| which we have often referred in these columns, and 


with which the public are now tolerably familiar, 

As to the Exhibition itself, we think there can be 
but one opinion—that it is a marked success, for which 
the organiser, Mr. Barnett, merits sincere congratu- 
lations, as well as the thanks of all those who visit 
the Agricultural Hall with a view to obtaining 
information on a subject of wide scope, and of 
infinite importance. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Miners’ Grievanees.—Mass meetings of Yorkshire 
miners have been held at Barnsley, Wakefield, Castleford, 
Warmifield, and Leeds, at which from 34,000 to 40,000 men 
are stated to have been represented. Mr. Pickard and 
other officials of the Yorkshire Miners’ Association were 
amongst the speakers. At each meeting identical resolutions 
were passed in favour of the assimilation of the county 
and borough franchise, and of miners joining the union if 
it were to become a powerful organisation. Petitions 
embodying the resolutions were ordered to be sent to the 
Premier. 


Launch of a Whitby Steamer.—On Saturday a fine new 
steamer, named the Susan, was launched by Messrs. Jobn 
Redhead and Sons at South Shields, for Messrs. R. 
Harrowing and Co., of Whitby. The new steamer is 
249 ft. in length, has a 36 ft. beam, engines of 130 horse 
power, and will carry 2100 tons dead weight. She is the 
first of four first-class ocean-going steamers, which will be 
launched by the same builders for Messrs. Harrowing 
during the ensuing two or three months. 


Electric Lighting of Chesterfield.—On the Ist of Sep- 
tember last, the people of Chesterfield found themselves 
without any light in the streets. The contract with the 
gas company had expired, and an effort was made by the 
Corporation to secare its renewal, but during the progress 
of its negotiations the company chose to cut off the suppply 
of gas and leave the streets in darkness. On the 8th of 
October they were lit, the whole plant having been put 
down in the short space of time of oneweek. The experi- 
ments were continued for three weeks, in order to try the 
effect of the Lane-Fox incandescence lights for street 
purposes. !he result was highly satisfactory, and negotia- 
tions ended in a contract being signed, by which Messrs 
Hammond and Co. undertook to light the whole of 
the streets with twenty-two arc and about 100 incandescence 
lights for the period of one year from the completion 
of the work. This was to be done for a sum of 8851., the 
price previously paid for gas being 920/. The arc lights 
are fixed partly on iron standards, and partly on the poles 
carrying the wires, and vary from 14 ft. Gin. to 26ft. in 
teight. The incandescents are fixed 12 ft. Gin. above the ! 
ground, and are placed in a special form of street lamp. 
The engines, of which there are two, are duplicates. They 
are by Messrs. John Fowler and Co., of Leeds, and are 
what is known as their 20 horse power ‘‘ Yorkshire’ 
compound engines of the semi-portable type. Each engine 
is capable of developing 60 horse power indicated. The 
generators, of which there are two, are each able to feed 
40 arc lights of 2000 candle power on one circuit, or 320 
15-candle power incandescent lights. Each machine is driven 
by a 12 in. belt direct from the driving pulley of the engine. 
It will be seen that the engines and dynamo machines being 
duplicates enables either one to do the work of the other, 
but not only is this the case, but the arc and incandescent 
lights are so arranged that the same current is required for 


| each, and both arc and incandescents can be worked on the 


same wire by one machine; indeed one machine can supply 
the whole of the lights, both arc and incandescent, and has 
been doing so for several days. The arc lights burn with 
great steadiness and brilliancy. No better example will be 
found of what can be done with one of these lights than in 
the market-place. This covers an area of 57,500 square 
feet, and is lit by means of one 2000-candle power ‘‘ Brush” 
light placed at a height of 21 ft. 


SometTHrne New IN Steamers.—Every day brings out 
some new scheme in the United States, and the latest is 
set forth by Mr. A. P. Bliven, the projector, as a proposi- 
tion to build steamers of a new model and frame, with 
dome-shaped deck, and absolutely no masts or spars. Mr. 
Bliven says a company has been formed to undertake the 
building and operation of steamships of this kind, includ- 
ing General Butler, Messrs. A. H. Rice, J. W- Candler, 
and other Boston and New York men. ‘The vessels will be 
built at Nyack, on the Hudson, and will cost about 
600,000 dols. each. Great improvements in the application 
of motive power are claimed to be in the possession of the 
peojectors, and increased safety and other advantages are 
anticipated from the whole plan. If these schemes of 
Messrs. Bliven and Lorillard for American steamships 
meet half the anticipations of their authors, American 


and mining purposes, with fuses, cartridges, &c. | shipping will soon revive. 
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NOTICES OF MEETINGS. 

THe INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 18th, 
at8 p.m, Paper to be discussed; “ The Theory of the Gas Engine,” 
by Dugald Clerk. 

INSTITUTION OF MECHANICAL ENGINEERS. — Thursday, April 
20th, and Friday, April 2ist, at 25, Great George-street, West- 
minster, by the kind permission of the Council of the Institution 
of Civil Engineers, The chair will be taken by the President at 
3 p.m, on each day. The ballot lists for the election of new 
members will be presented to the meeting, and the names of those 
elected will be announced. The ballot list is enclosed herewith. 
The business for the meeting is as follows: “* Memoranda on the 
Hardening, Tempering, and Annealing of Steel" (Dis2ussion). See 
Proceedings, October, 188], pp. 681-711. ‘* Memoranda on Rivetted 
Joints” (Discussion). See ditto. pp. 712-721. “On Hydraulic Lifts 
for Passengers and Goods,” by Mr, Edward Bayzand Ellington, of 
London (Discussion). “On Improved Appliances for Working 
under Water, or in Irrespirable Gases,” by Mr. W. A. Gorman, of 
London (Reading and discussion). “On Power Hammers with a 
Movable Fulcrum,” by Mr. Daniel Longworth, of London (Reading 
and discussion). “On Wool-Combing by Modern Machinery,” by 
Mr. F. M. T. Lange, of Amiens (Reading and discussion), “On 
implements for Sowing Seed,” by Mr. J. J. Smyth, of Peasenhall 
(Reading and discussion). 

THE SOciKTY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS, 
—Next meeting will take place at 25, Great George-street, S.W., at 
5 p.m. on Thursday, April 13th, when papers will be read as follows: 
** Description of a Form of Battery of Low Internal Resistance,” by 
F. Higgins, Member. ‘Tests of Incandescent Lamps, with 
Special Reference to the Decrease in Resistance of the Carbon 
with an Increase of Electro-Motive Force,” by Andrew Jamieson, 
Member. 

PHYSICAL Socrety.—Saturday, April 22nd,at 3p.m. “Some 
Electrical Phenomena in Connexion with the Telephone.” Pro- 
fessor A, E. Dolbear, 

1HK METEOROLOGICAL SocrgeTY.— Wednesday, the 19th instant, 
at 7p.m., at the Institution of Civil Engineers, the following 
papers will be read: “ Barometric Gradients— Wind Velocity and 
Direction at the Kew Observatory,” by G. M. Whipple, B.Sc. 
F.M.S.. and T. W. Baker, F.M.S. “On Difference of Temperature 
with Elevation,” by George Dines, FMS, 
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ADMIRALTY APPOINTMENTS. 

Tue change in the personnel of the Board of 
Admiralty which was made public on the 9th March 
last by Lord Northbrook in answer to a question 
by the Duke of Somerset, and was also explained 
by Mr. Trevelyan, in his statement upon the Navy 
Estimates, is a matter of very great importance to 
the Royal Navy, and to the British public at large, 
and should be understood in all its bearings, and 
carefully considered by the members of the House 
of Commons before the discussion upon the Navy 
Estimates takes place. Keferring to the current 
heavy list we see that the Board of Admiralty con- 
sists of Lord Northbrook, the first Lord of the 
Admiralty, three naval lords, viz., Admiral Sir 
Cooper Key, Vice-Admiral Lord John Hay, Rear- 
Admiral Hoskins; and a civil lord, Sir Thomas 
Brassey, M.P.; with two secretaties, the Parlia- 
mentary secretary, Mr. Trevelyan, M.P., and the 
naval secretary, Vice-Admiral Hall. ‘The business 
of the Admiralty is transacted as follows: 1. Matters 
connected with the movement and condition of the 
fleets, and the personnel of the Navy are managed 
by the three naval lords. 2. Matters connected 
with the matériel of the Navy are attended to by 
the Controller of the Navy, who, although not a 
member of the Board, possesses the right of attend- 
ing the Board when designs of ships or any other 
matter connected with his department are under 
discussion. 3. Business connected with the finance 
of the Navy is transacted by the financial secretary. 
The present distribution of the duties of the Board 
was fixed by an Order in Council in 1872, when Mr. 
Goschen was first lord; the constitution of the 
Board bas not, however, been materially changed for 
very many years. ‘The third naval lord was added 
to the Board by Mr. Childers, and for a few years 
during Mr. Childers’ time, the controller sat as a 
member of the Board; but the Commissioners for 
executing the office of Lord High Admiral have 
always consisted of two or three members of Par- 
liament, and two or three distinguished naval 
officers, Till within the last twenty years this 
arrangement doubtless worked on the whole sratis- 
factorily. Almost the whole of the business to be 
transacted by the Board came under the first and 
the third of the three principal divisions above 
referred to; and that coming under the second 
division was comparatively unimportant, Ships 
were in those days, to a considerable extent, what 
their officers and crews made them. But during the 
last fifteen or twenty years vast changes have taken 
place in the matériel of the Navy; and not only in 
our Navy, but in the navies of the whole world. 
The wooden walls have passed away, and fortresses 
armed with iron have taken their place. Iron ships 
have taken the place of wooden ships, and these 
again are being fast replaced by steel ships; and 
steel armour of prodigious thickness is superseding 
the comparatively thin iron armour of eight to ten 
years ago. Our ships are now crowded with 
machinery and mechanism of every description; 
guns are loaded and worked, and turrets are turned 
by hydraulic machinery ; electric lighting machines, 
steering gear, capstans, pumps, &c. are all worked 
by special engines ; and so are the ventilating fans, 
which in modern ships are necessary for removing 
the foul and supplying fresh air. Besides these 
the fish torpedo has made such advances during the 
past few years that it is now carried in every modern 
man-of-war, large spaces being set apart for the 
machinery and fittings required by this mode of 
attack, The main propelling engines have been 
greatly developed during recent years, and questions 
connected with them require to be carefully treated. 
But the advances made in the manufacture of guns 
are as great as either in ships or engines. It would 
take up considerable space even to indicate the 
various steps by which the present state of advance 
has been reached. The progress made has been 
fairly continuous. The guns which a year or so 
ago we thought the very best, and which we are now 
placing in some of our ships, because they are 
made, and because the ships have been built for 
them, and it would be too costly to readapt them 
for others—even these guns are now superseded, 
and are much inferior to those now being con- 
structed, either for range, penetrating power, or for 
ease in handling. 





With all these changes made and in process or 
being made, it is not to wondered at that the con- 
stitution of the Board itself should require some 
change. All these changes are changes in the 
matériel of the Navy, and matters bearing upon 
them are constantly brought under the notice of 
the Board for consideration and decision, and there- 
fore it is evident that the business of the Board 
bearing upon the matériel of the Navy, instead of 
occupying a position of secondary importance, as it 
formerly did, now occupies a position of the very 
first 4 er and in dealing with it the members 
of the Board, to say the least, must have laboured 
under great disadvantages in not having among 
them a single person possessed of technical and 
mechanical knowledge. It is most essential that 
the Board should be capable of directing and apply- 
ing these modifications and changes for the improve- 
ment of ships, and it cannot independently perform 
this function unless it possesses members well 
acquainted with them, and able to take responsibility 
in such matters. 

An attempt is now to be made to supply the 
deficiency. The Board is to have two additional 
members, viz.. the Controller of the Navy, and 
a scientific adviser, who “shail possess special 
mechanical and engineering knowledge, as well as 
administrative experience in the superintendence of 
large private establishments.” It is considered that 
the responsibility of the matériel of the Navy should 
be placed upon a naval officer of distinction who 
knows the requirements of the service, and has the 
confidence of the Navy, and therefore the new 
adviser will be the assistant of the controller, both 
being Lords of the Admiralty and sitting at the 
Board. 

‘The wisdom of the provision that neither the 
office of additional naval nor that of additional civil 
lord shall be held by a member of Parliament cannot 
be questioned, as the matériel of the Navy should 
not be influenced by party considerations. By this 
arrangement the lords having charge of this depart- 
ment may, and probably will, sit continuously at 
successive Boards, and the policy of our naval con- 
struction will have a chance of being independent of 
the views held by the party in power. 

But while we think the change in the constitution 
of the Board a proper and a wise one, and one which 
cannot fail generally to bring about an improved 
state of things, we doubt whether the choice of the 
new civil lord will give the general satisfaction 
which Lord Northbrook and Mr. Trevelyan seem to 
anticipate. That the choice should have been 
approved by the officers of the Admiralty, including 
the late Controller, we are not surprised to hear. 
There has been at the Admiralty for some time past 
a disposition to depend upon the Elswick firm for 
the hydraulic mechanism and other appliances for 
working heavy guns, instead of upon our own 
Gunnery Department at Woolwich and the engineer- 
ing skill of the Government factories. The whole 
of the gunnery fittings for recent ships have been 
supplied by this firm, although there are other firms 
as well acquainted with hydraulic engineering who 
might give valuable assistance, and be allowed 
with great advantage to compete with Messrs. 
Armstrong. The Admiralty is quite right in adopt- 
ing every improvement that is made in the working 
of guns as in other matters, whether made by a 
Government department or a private firm, but we 
doubt the wisdom of handing over the whole of one 
class of work to a particular firm, and to cease to 
encourage the consideration of the subject at the 
Government establishments. We stand in the same 
position to the Elswick firm as foreign Governments 
do, and should not be dependent upon this source 
alone for any particular class of work. If a know- 
ledge of the technicalities of hydraulic engineering 
were a necessary qualification of the new civil lord, 
Mr. George Rendel would perhaps have a great 
deal to recommend him for the post, but special 
knowledge of this particular subject is, we think, by 
no means necessary any more than a special know- 
ledge of any other particular subject. As to the 
little gunboats devised by Mr. Rendel, it is pretty 
generally agreed that a very slight sea makes the 
aim with their guns so uncertain, that they are 
almost useless, and cannot be relied upon for 
purposes of coast defence. Mr. Rendel’s views of 
warships are, we believe, similar to those of Sir 
W. Armstrong, the unsoundness of which has been 
thoroughly exposed by Mr. Samuda, Admirals 
Hornby and de Horsey, Captain Noel, and other 
members of the Institution of Naval Architects, 
and also by ourselves on the 20th of January last, 
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We have always understood Mr. Rendel to enter- 
tain something like contempt for armour as a means 
of protection; although, in answering Sir E. J. 
Reed’s question whether the appointment of Mr. 
Rendel indicated any intention on the part of the 
Admiralty to adopt his views in favour of the aban- 
donment of armour, Mr. Trevelyan said that Mr. 
Rendel did not hold any such views. Mr. Rendel 
may, perhaps, understand matters connected with 
the organisation of labour better than such men as 
Mr. Trevelyan, who have never directly had much 
to do with the subject; but we fail to see why he 
should be expected to know as much about this 
subject as many of our present experienced Govern- 
ment officials, who all their lives have had to do 
with the organisation of our dockyards and factories, 
and are well acquainted with the requirements of 
the special cases connected with them. 

Mr. Rendel is without doubt a practical man of 
science, but there are gentlemen already in the 
service of whom this may also be said. The higher 
positions open to successful Government servants 
are not numerous nor are the salaries attached to 
many of them high when attained, and it may be 
expected that the filling of this post by an outside 
man and a specialist will cause some disappoint- 
ment. 

Although Mr. Rendel will nominally sever his 
connexion with Elswick, he will take a position in 
which the interests of this firm, both as regards 
orders from our own Government, as well as orders 
from foreign Governments, will be more within his 
power than of any other person, and he will be able 
to give very valuable assistance to his firm, and be 
their most useful agent, without committing any 
official breach of trust. Moreover, if the successor 
of Lord Northbrook should wish to revert to the 
old arrangement, or should prefer some other adviser 
to Mr. Rendel, Mr. Rendel would simply cease to 
hold office, for, as pointed out by Lord Northbrook, 
his tenure of office will only depend on the letters 
patent issued from time to time by the Crown. In 
this case he could again become an active member of 
the Elswick firm, and would carry back with him 
information gained at the Admiralty, and prestige 
which would be of great value to a business such as 
that of Sir W. Armstrong and Co. 

These views are offered for the consideration of 
those who have to approve or otherwise of the 
arrangements made for Mr. Rendel’s appointment, 
and we think they should be seriously considered, 
for undoubtedly in placing a scientific man upon the 
Board of Admiralty, which is very desirable in 
itself, it is unfortunate that such an extreme 
specialist as Mr. Rendel, and one who may so 
readily retain such large interests in the great con- 
tracting firm, should be the favoured candidate. 





PRIVATE BILL LEGISLATION. 

THERE has been a slight lull in the affairs con- 
nected with the above since our last report, and an 
interval of repose commenced which will last until 
the 17th of April. 

In the Lords the Committee have reported that it 
is not expedient to proceed further with the 
Glyncorrwg, Rhondda, and Swansea Bill, but that 
with respect to the rival scheme, the Rhondda 
Swansea Bay, their report is favourable. 

In the Commons Sir Robert Lindsay’s Committee 
have thrown out the Oxted and Groombridge Rail- 
way Bill, the Brighton Railway Company having 
brought forward strong evidence to prove that 
very great inconvenience to the public generally, 
and themselves in particular, would result from the 
construction of the proposed station at Croydon 
which was the principal feature of the scheme. 

The Committee on the London and South- 
Western Spring Water Bill have declared its 
preamble not proved; this decision was given 
before the opposition had opened their case, which 
proceeding is very unusual though certainly tending 
to save much trouble and time. 

The East and West India Docks Company have 
been more fortunate, as their Bill, which has been 
before Mr. W. H. Gladstone’s Committee, and has 
been favourably reported. Evidence in opposition 
was given by several engineers of dock-making fame, 
one of whom suggested that the entrance to the 
proposed dock would, if made, silt up, which would 
render it useless; the promotors however put forward 
the report of the Port Sanitary Committee of the 
City of London, wherein it was shown that there 
was very little suspended matter in the river at 
Tilbury, the site of the proposed works, while there 
was considerably more at Dagenham, the site of 





proposed docks, a rival scheme of which the witness 
was engineer. 

Another skilled witness stated that the direction 
and position of the proposed entrance basin were 
unfavourable to the safe passage of vessels into and 
from the dock, and illustrated his remarks by a plan 
and model ship. One of the members of the Com- 
mittee, Mr. Macartney, thought that his illustration 
showed that though he might be a competent con- 
structor of docks, &c., he was but a clumsy navigator, 
as his handling of the model ship was in many ways 
defective. 








THE EXHIBITION OF ANEMOMETERS. 

THE exhibition of anemometers held receutly 
at the Institution of Civil Engineers, under the 
auspices of the Meteorological Society, fairly 
represented this class of instruments, and demon- 
strated the unsatisfactory condition of the sub- 
ject of anemology so far as it is dependent upon 
instrumental data. The arrangement of the cata- 
logue was not good, the order being neither chrono- 
logical nor scientific, although the instruments 
readily admitted of a fourfold classification. Ist. 
Wind Pressure Gauges, comprising Lind’s, in which 
the force of wind is measured by water in an 
inverted syphon tube ; Snow Harris's, an improve- 
ment on the former, with the object of extending 
the scale for gentle winds; Lind’s, with the 
measuring limb inclined at a small angle to the 
horizon to get an enlarged scale ; Hagermann’s, 
a combination of the syphon tube with Pitot’s 
tube; and Somerville’s registering gauge, for 
recording gusts of wind in pounds pressure per 
square foot, the direction and time being also 
shown on the diagram. The vane of this machine 
receives the pressure of the wind on a square foot 
of area, down a vertical tube, upon a water 
surface, and a float is raised. To the float is 
attached a pencil which marks a paper scale 
revolved by clockwork. 2nd. Pressure Plate Ane- 
mometers, comprising Ronald's, in which the force 
of the wind is measured in pounds by means of a 
simple balance ; Oxley’s, in which a vane keeps the 
pressure plate of 6in. square fronting the wind, 
both direction and pressure being recorded on a 
circular slate placed below, the former by the 
motion of the pencil in azimuth, the latter by its 
motion to and from the centre, requiring the whole 
moving portion of the machine to be lifted off its 
pivot to take out the slate and replace it by another, 
a great disadvantage ; Osler’s self-recording appa- 
ratus for direction and pressure of wind, and rain- 
fall, the mechanical construction brought to the 
point of excellence ; Cator’s self-recording appa- 
ratus for direction and pressure, the plate being 
made the base of a cone, and by means of two 
spiral cams the power is exerted at a constantly 
decreasing distance from the centre, while the 
resistance of a weight is applied at a constantly 
increasing distance so as to effect the registration 
of light winds as well as heavy gales. 3rd. Velocity 
Anemometers, comprising Whewell’s, in which the 
direction is traced on the pedestal, while a fan- 
wheel works a long screw moving a nut with a 
pencil which records the velocity, but without 
reference to time; Robinson’s cups and dial for 
velocity only, the cups travel at from one-third to 
one-half the velocity of the wind according to con- 
struction, but generally taken asone-third; Beckley’s 
improved Robinson’sself-recording, giving direction, 
velocity and time, for many yearsregarded as the most 
perfect anemometer, the mechanical construction 
excellent ; Curtis’ model of addendum to the last 
mentioned, to enable it to indicate the force of 
sudden gusts, but has not yet been practically 
tried. 4th. Pendulum Anemometers, such as Wild's, 
a pressure plate swinging in are governed by a 
vane, a very old form revived, and so roughly made 
it can scarcely be conceived capable of working ; 
Howlett’s pendulum writer, controlled by a globe 
exposed to the wind, recording on a diagram direc- 
tion and force without reference to time. 

No instrument for measuring vertical currents of 
air were exhibited. Electrical arrangements in 
connexion with anemometers were shown by Yeates, 
J. J. Hall, Beckley, and Chadburn, the object 
generally being to dispense with shafting and to 
convey the indicators to a distance. Small air 
meters of remarkable sensitiveness were shown by 
Casella, Elliott, and Davies. Some old instruments 
of historical interest were also exhibited. In addi- 
tion to the instruments there was a large collection 
of diagrams, charts, and photographs relating to 
anemology ; and some newly-invented meteoro- 


logical apparatus, amongst those most deserving of 
mention were the Whipple-Casella universal sun- 
shine recorder ; Professor Frankland’s self-register. 
ing differential solar thermometer for recording 
the maximum solar intensity during a day or os 
other period ; and Dr. Marcet’s kettle for moistening 
the air in an invalid’s room. 

The exhibition attracted more attention than 
was expected, owing to the discussions which were 
being held at the same time at the Institution 
The impression it gave, and which the discussions 
also conveyed, were that meteorologists have got into 
a pretty mess with anemometers, not only from the 
different principles employed, and the variety of 
forms and sizes of construction, but from inability 
to obtain proper exposure for them, either because 
a fitting site could not be secured, or the expense 
of a suitable erection could not be afforded. This 
much may be said even of the anemometers of first- 
class observatories. Moreover, anemometers are 
not compared with one another through the medium 
of a common standard. Hence, the anemometer at 
Yarmouth which behaves so strangely in contrast 
with that at Valencia for instance, might, if made 
to exchange place with that instrument, consider. 
ably modify the received anemological peculiarities 
of these districts. 

As the subject of, wind pressure is now so 
prominently pressed on the attention of engineers, 
it is probable that they will have to take up the 
investigation of anemometers on their own account, 
If so, the foremost object should be to settle ona 
pattern instrument and determine its constants ; 
and no expense or pains should in any case be 





spared in giving each a proper exposure. 








| PATENT LAW REFORM AND SIR JOHN 
LUBBOCK’S BILL. 

THERE are now two Patent Bills before Parlia- 
ment, that of Mr. Anderson, and that of Sir John 
Lubbock, better known as the Society of Arts’ Bill, 
With the heads of Mr. Anderson’s Bill most of our 
readers will be already tolerably familiar. The 
Society of Arts’ Bill has undergone considerable 
modification since we last had occasion to consider 
it, and we are glad to find that a number of the 
suggestions we made before the Bill came on for 
discussion at the Society's meetings, have been 
embodied. Still, however, there is much room for 
improvement; the Bill is not as yet in a form to give 
anything like general satisfaction. It may, however, 
be converted into a satisfactory measure if carefully 
dealt with. Meanwhile, it is a very significant fact 
that there has just been presented to the President 
of the Board of Trade probably the most important 
memorial ever addressed to a British minister on 
the subject of Patent Law Reform. We allude to 
the memorial initiated by Mr. John Calvert, of Man- 
chester, editor and publisher of the well known 
Mechanics’ Almanack. We ona former occasion 
referred to the fact that such a memorial was being 
numerously signed. It now seems that although no 
serious exertion has been made, and though there 
has been no organised action or systematic canvass- 
ing, the total number of signatures reaches upwards 
of 3290. 

These memorialists, whilst anxious for the reform 
of the Patent Laws, express the hope that no mea- 
sure will be adopted that will place inventors and 
others so completely at the mercy of Patent Office 
officials, as would be the case in the event of ‘ the 
Bill lately proposed by the Society of Arts” becom- 
ing law. It is fair to explain that although only 
lately sent in, the preparation of this memorial was 
commenced before the beginning of the present 
session of Parliament, and at a time when the 
Society of Arts’ Bill had not yet undergone the 
important revision we have above referred to. Still, 
however, the Bill leaves it to the Patent Office 
authorities to insist upon their own wording of the 
title and specifications, or to refuse a patent. Also 
it provides for the endorsement of adverse opinions 
on patents and their specifications, which would 
render patents so endorsed practically worthless in a 
commercial sense, although the adverse opinion might 
be a mistaken one. Also the Commissioners are to 
have power to insist on the granting of licenses cn 
such terms as they may think proper ; likewise they 
are to have power to revoke patents. Obviously 
these powers very far exceed those enjoyed by the 
present Commission, and this notwithstanding the 
very inferior character of the proposed Commission 
as compared with the existing one, 





We will now briefly compare the recommendations 
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of the memorialists with the corresponding provi- 
sions of the Bill. 
Majesty's Government will see fit to bring in a Bill 
‘next ” (this) session that shall provide for nine 
things they specify. ‘The first of these is early publi- 
cation of short illustrated descriptions of all inven- 
tions, reports of Patent Law trials, &e. Now the 
Bill does not appear to provide expressly for publi- 
cation of reports of Patent Law trials, although it 
is extremely desirable that this should be done. 
There is, however, a provision in Clause 50 of the 
Bill as it now stands, that the Commissioners shall 
cause to be published periodically a journal contain- 
ing ‘“‘abridgments of all complete specifications 
lodged in the Patent Office after the commence- 
ment of this Act, with such drawings as appear to 
them requisite ;” seemingly, this would leave it 
optional with the Commissioners whether to publish 
any drawings or none. The importance of prompt 
publication of reliable and understandable abridg- 
ments, clearly illustrated in all cases that admit of 
illustration, cannot be over-estimated. The next 
recommendation in the memorial is extension to 
twelve months of the term of provisional protection. 
According to Clause 11 of the Bill the term of provi- 
sional protection is to be nine months, But, asa 
matter of fact, the applicant for a patent will be just 
as badly off as he now is, for Clause 13 compels him 
to lodge his complete specification (if at all) not less 


than three months before the expiration of the | 


period of provisional protection, Now, in many 
cases it has been found that six months is not long 


enough to enable the applicant to mature his inven- | 


tion sufficiently to describe with certainty the best 
way of carrying it out in practice. Moreover, the 
time is often too short to enable the inventor of 
limited means to conclude arrangements with a 
manufacturer or a capitalist, and hence sometimes the 
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‘application for a patent has to be abandoned for want 


The memorialists hope Her ofthe means to carry it on. Thirdly, the memorialists | 


demand the dating of every patent, as of the day on 
which provisional protection was applied for. ‘This 
is a matter of the utmost importance, the present 
state of the law being such that if A applies fora 
patent to-day, and B applies a month later fora 
patent in respect of the same invention, he may, by 


hurrying through certain formalities, get his patent | 


sealed first, and then actually prevent the issue of 
a patent to A. And this may well occur, and does 
occur in practice, where A isa bond jide and inde- 
pare inventor, and probably invented the thing 
| long before B even thought about it. Obviously this 
|is a most serious defect in the existing law, and it 
|is one that renders provisional protection practically 
worthless, Clause 19 of the Bill provides that 
every patent shall be dated the day of application 
|for it, and that every patent shall be sealed as of 
the day of its date ; and that in the event of more 
than one application for a patent for the same 
invention, each patent may be sealed. This may 
at first sight appear strange and objectionable ; 
but the intention obviously is to provide that if in 
any case the later, B, of two applicants, A and B, 
should happen to have his patent sealed first, the 
fact that his patent has been sealed shall not extend 
|to prevent the subsequent sealing of the patent 
| previously applied for by A. This is as it should 
be. The fourth recommendation in the memorial 
is extension of the term of letters patent to twenty- 
one years, Clause 20 of the Bill provides that the 
term limited in every patent for the duration thereof 
|shall be seventeen years from its date ; Clause 24 
| provides that a patentee may within the prescribed 
| time before the expiration of his patent apply to the 
Commissioners for a prolongation of its term ; and 
| Clause 25 empowers con to order the prolongation 
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| of the patent for any period not exceeding eleven 


| years, as they may see fit. Seeing that in some 
| countries patents are now obtainable for twenty 
years, and that in this country the Privy Council 
has practically the power to prolong a patent to 
twenty-eight years, the term of twenty-one years 
would seem to be a fair and reasonable one; 
| especially if annual payments were adopted, as, 
| under such a system, patents that were not being 
| actively worked, and did not promise to be pro- 
ductive of beneficial results, would not be kept up. 
It does not follow that because in the United States 
patents are granted for seventeen years only, a 
longer term should not be adopted, with proper 
restrictions, in this country. The Privy Council 
only grant a prolongation when satisfied the patentee 
has not been amply rewarded ; this gives rise 





as 
would also the Society of Arts’ scheme) to S 
anomaly that a patentee who has not done well, and 
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has probably already spent much money, must risk 
a large sum in costs to try and get an extension 
that may be refused; perhaps, after all, very 
unjustly, 

(To be continued.) 


NOTES. 
A New Sarety Lanr. 

A NEW lamp for indicating a dangerous propor- 
tion of firedamp in a mine has been invented by 
M. Body, of Lacornette, near Bouillau, in Belgium. 
It has the advantage of great simplicity and con- 
sists of a Carcel lamp enclosed in a metal gauze 
like the well-known Davy lamp. A wick treated 
with a chemical preparation, which the inventor 
has not as yet made public, is broken of itself when 
the proportion of firedamp in the air rises to +5. 
This wick is independent of the lighting wick or 
flame, and in breaking releases a detent which rings 
a clockwork alarm bell. The same device also tells 
when the coal dust becomes a detonating mixture. 
A lamp is placed at each extremity of a gallery so 
as to indicate the presence and locality of the gas. 

Tue New Detcn FIievp Gey. 

After five years’ consideration the committee of 
artillery officers in Holland has decided upon the 
type of weapon to be adopted for the field 
artillery. It is an 8.4-centimetre (3.3 in.) steel 
breechloader, 7 ft. 6 in. long, and weighing (with 
breech-block) a little under Yewt. The total weight 
of the gun, carriage, and limber complete, is about 
38 ecwt. The projectiles used are shells weighing 
15$ 1b., with a bursting charge of } lb. powder, 
steel shrapnel with cast-iron point, weighing—when 
filled with 166 balls—15$ 1b., and grape-shot of the 
same weight, with 131 balls, of a composition of 
lead and tin. The ordinary charge is 5} lb. of 
10mm. to 13 mm. pebble-powder. The battery 
consists of six guns and six ammunition wagons, 
each of the latter carrying 46 rounds of shell, and 
the same quantity of shrapnel. On the limber are 
carried seventeen rounds each of shell and shrapnel, 
and two rounds of grape, while two rounds of the 
latter are also carried on the gun-carriage itself, 
giving a total of 130 rounds in all to each gun. 
The initial velocity with shell is 1510 ft. per 
second, and the range with shell is three miles, and 
with shrapnel 2+ miles. 

Tue VIBRATORY EFFrECcTs OF JETs. 
In 1826 a French engineer discovered that when 


a jet of gas flows through an orifice or nozzle under | 


pressure, and a plate be held normal to the axis of 
the jet at a certain height above, it is repelled, 
whereas if held lower is is attracted; and there 


is a neutral point at which it is supported on| 
the jet, and emits an audible note as it oscillates | 
about this position cf equilibrium. M. Th. Vautier | 


has recently succeeded in evoking very high sounds 
in this manner and registering them. 

steam having a pressure in the boiler of 4} atmo- 
spheres, and issuing from an orifice of 2.7 mm. in 
diameter against a plate 6 mm. in diameter and 
1} mm. thick, held 0.2 mm. from the orifice the 
note obtained was la},*= 7250 single vibrations per 
second. An electro diapason was employed to 
register the vibrations—by means of a sharp style 
tracing a line on smoked mica. While upon 
this subject we may mention that similar experi- 
ments have been made by M. Decharme with 
jets of water in seeking analogies for electrical 
attractions ; and that this new field of research 


opened up by Professor Bjerknes has been by Mr. | 


Stroh profitably worked, whose experiments we 
shall soon publish. 
RESISTANCE OF CARBON UNDER PRESSURE. 

Some interesting experiments calculated to throw 
light on the action of the carbon rheostat, relay, 
and microphone transmitter, have just been made 
by Professor Sylvanus P. Thompson, of University 
College, Bristol. With rods of Carré’s electric lamp 
carbon subjected to pressure, and connected in a 
Wheatstone balance so that their resistance could 
be measured either when the contacts with the 
battery current were of soldered copper, or simply 
touching, he finds that there is no diminution of 
the internal resistance of the carbon under pressure 
with the soldered contacts, but a considerable 
resistance with the touching contacts. It follows 
that the observed diminution of carbon resistance 
under pressure is really due to the pressure making 
the contact between the carbon and the electrodes 
closer. In short, it is the effect discovered by Pro- 
fessor Hughes, and first explained by him to the 


With a jet of | 


Royal Society. Carbon is also said to diminish in 
resistance with a rise of temperature, but it would 
be well to test this assertion in the light of Pro- 
fessor Thompson's experiments. If it does it would, 
as Professor Ayrton has suggested, seem to be a 
compound substance, since the elementary metals 
| increase resistance with a rise of temperature. 


Tue Eptsoy Exvectric Ligut on Hoipory. 

On the evening of April 11, the Holborn Viaduct, 
between the Circus and the Old Bailey, together 
with the premises on either side, was lighted by 
the incandescent lamps of Mr. Edison with fine 
effect. Each of the ordinary gas lamps was fitted 
up with two incandescent lamps hung from cross- 
| bars in the top of the lantern. A thousand lamps, 
each of 16-candle power, were employed, and these 
|were fed from the large Edison generator 
|recently described and illustrated by us. The 
| current is 1025 ampéres in strength, but the 
electromotive force is low, and there is no danger 
|to life, for a person may grasp both brushes of 
the commutator with impunity. This arises from 
{the fact that all the lamps are in multiple are, 
and the electromotive force has only to overcome 
the resistance of each lamp singly, which is about 
140 ohms when hot. By joining each lamp across 
|the going and returning wires, and making a net- 
| work of these, Mr. Edison is able to light a whole 
j}district. The electromotive force throughout the 
network is kept as uniform as possible by connect- 
ing generators to different parts of it through large 
|conductors. The Edison Electric Light Company 
aims at supplying electricity for general purposes ; 
and Mr. E. H. Johnson states that in New York the 
\demand for electric power alone is sufficient to 
}remunerate any manufacturing company. 





| 


Water PoWER IN THE PUNJAB. 

The Indian Government has arranged to let out 
ithe water power of the irrigation canals in the 
| Punjab at very moderate rates. For the first three 
|years no charge will be made, for the next five, 
|60 rupees per horse power per annum, and for the 
Inext six after that 100 rupees per annum. There 
is plenty of water power on these canals ; on the 
Bari Doal Canal there are 26 sites at each of which 
200 horse power or more can be made use of. On 
the Western Jumna Canal there are four sites of 
equal power and eight of rather less power. Coal 
and wood are so expensive for fuel in this district 
that water power is very cheap in comparison. 
For example, the cost of working a 100 horse 
| power steam engine at Delhi would be 150 rupees 
|per diem, while a waterwheel of equal power 
would only cost five rupees per diem. Coal, in 
fact, costs 14 annas a maund at Delhi. The elec- 
trical transmission of power, however, opens up a 
new field of usefulness for the energy of the 
| Punjab waterfalls; and it is to be hoped that 
either the Government engineers or some enter- 
prising private firm will take the subject up and 
experiment with a view to lighting the towns and 
cities of this district with electricity or driving 
mill machinery from dynamos actuated by water 
| wheels or turbines placed at the falls. 


COMPRESSED STEEL. 

In a recent Note we referred to the process of 
M. Clemandot for tempering steel by compression; 
and some further remarks on the subject have been 
made by M. Lan before the French Academy of 
Sciences. M. Lan points out that the facts 
announced by M. Clemandot are in harmony with 
those observed in the forges of Saint-Jacques at 
| Montlucon (Allier), where Whitworth’s process of 
compressing steel has been applied on a large scale 
during the last six months. The liquid steel is 
submitted to a hydraulic pressure cf from 1000 to 
115,000 kilogrammes per square centimetre (14,223 lb. 
to 21334 lb. per square inch) until it is cool and 
solid, and the result isan increase of hardness in the 
steel. This increase is more sensible the more car- 
buretted is the steel. In steel containing 5() per cent. 
of carbon it is easily measurable; in those with 70 or 
80 per cent. 1t is much more marked, but in those 
with less than 50 per cent. it is hardly noticeable. 
M. Clemandot, it will be remembered, begins to 
compress the steel when it is at cherry-red heat, 
and perhaps his steels are even more highly car- 
buretted than these mentioned. Experiments at 
Montlucon show that the proportion of carbon 
combined with the steel is always greater under 
pressure than without it. Thus in a steel shell 
manufactured after the above process, the mean 
proportion of carbon (found from four samples 








. . — 
taken from the point and sides) was 0.585 of the 


whole, whilst the proportion in a similar shell non- 
compressed was only 0.490. It will be seen that 
these results bear out the temper theory of Pro- 
fessor Hughes, who holds that the sudden cooling 
of a piece of steel fixes as it were the combination 
of the carbon and iron, and prevents the former 
from separating as amorphous carbon. 


Buiast Furnaces Ipie. 

In the past year the highest production of pig 
iron on record was obtained in the United Kingdom, 
but it has been obtained out of a smaller number 
of blast furnaces than in some recent years. As 
we have only records of the number of furnaces at 
work at the end of previous year, absolute accuracy 
is not obtainable, but it may be said that during last 
year over one-third of the blast furnaces in the 
United Kingdom were idle. These idle furnaces 
include many that are old, and some that are so 
small and antiquated that it is probable they may 
be regarded as permanently idle ; but allowing for 
this, it may be assumed that with over 300 blast 
furnaces idle, and with a production of 8,377,364 
tons of pig iron out of about 600 furnaces at work, 
it is tolerably clear that our production of pig iron 
could be raised, so far as the facilities of smelting 
are concerned, to ten million tons should the need 
arise. This is a fact that proves perhaps more 
clearly than any other the increase in the average 
production of pig iron in recent years—a fact that 
is attributable to the increase in the size of 
the furnaces and to their more regular working. 
The average producing power of the furnaces being 
greater now than of yore, there must either be a very 
great increase in the total production of pig iron in 
the country, or there must be a smaller number of 
furnaces at work. At the present time the maximum 
production of last year is barely kept up, and there 
is a larger output of hematite iron, the 
tendency is towards a lessened number of furnaces 
being in use, but as stocks of pig iron are declining 
in Cleveland it is unlikely that the present number 
of furnaces will be much reduced so far as can be 
seen. The enlargement of the output on the 
average, is one of the facts that have not been 
sufficiently noticed, but that need to be taken into 
account whenever the idle furnaces are tabulated 
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A TeLernonic Speep InpicaTor. 

An ingenious plan for telling the rotary speed of 
an axle and its torsion, and consequently the work of 
a motor, has been presented to the French Academy 
of Sciences by M. C. Resio. The apparatus consists 
of two parts, connected together by an electric 
circuit ; one which is applied to the moving axle, 
and forms the transmitter, the other which can be 
placed in any convenient position, is the receiver. 
The principle on which the apparatus is based is 
as follows : If in acircuit containing a battery and 
a current interrupter capable of giving a sound, 
there are two identical bobbins A and A! con 
nected in series, but wound in opposite directions, 
the induced currents in two other equal bobbins 
B B' placed near will destroy each other, and if a 
telephone be connected in their circuit no sound 
will be heard so long as these bobbins are equidis- 
tant from their primaries. If, however, this distance 
is unequal a sound will be audible in the telephone, 
and the louder the greater the disparity of distance. 
To carry out this idea M. Resio attaches a rigid 
stem from 4 ft. to 6 ft. long to the axle and parallel 
with its axis, one end being fixed, the other 
free. On the latter he mounts a primary coil A, 
and opposite it on the axle itself a secondary Bb, 
both coils having their axes in aline. Now the 
torsion of the axle moves this secondary to or from 
the primary according to the direction of rotation. 
The receiver is composed of two like bobbins A' B' 
placed similarly but at a distance, and one of 
them A' can slide along a graduated scale so as 
to increase or diminish the distance between 
the two bobbins and restore the balance in the 
telephone. The distance shifted through is found 
by experiment to correspond to a given torsion 
or effort. This is simply an application of 
Professor Hughes’ induction balance and will be 
readily understood. An insulated toothed wheel is 
mounted on the axle so as to make and break the 
current in the primaries. The number of turns of 
the axle is in unit time determined by having 4 
diapason or tuning-fork with adjustable masses 
on its branches so as to regulate its note. Then by 
ear the observer moves these masses until the fork 
sounds the note given out by the telephone. 
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TELEPHONES IN GERMANY. 

The present state of the telephones in the 
Imperial Post Service of Germany was reviewed 
by Mr. Unger before the Electro-Technical Society 
at Berlin in December last. Already in November, 
1877, when the greater multitude saw in the tele- 
phones hardly more than scientific toys, the Ger- 
man post began to introduce the “ Fernsprecher” 
(far speaker) as Dr. Stephan, the Postmaster- 
General, in his zeal for a pure German language, 
christened the novelty from abroad, into the regular 
service ; and now, after an elapse of four years, 
1280 telephone offices are in action. ,They have 
always been found reliable, and the officials in 
general prefer to be attached to this branch than 
to the more exerting telegraph department. The 
encouragement from private circles, Mr. Unger, 
himself one of the higher officials in the post 
service, assures was weak enough, and one might 
with more justification speak of the indifference of 
the public than of the laxity of the leading men 
that was complained of in some newspapers. Tele- 
phone connexion exists at present in Berlin 
between the different ministries, the chief muni- 
cipal buildings, all the railway offices and their 
goods stations, and a great many of the principal 
bankers, manufacturing, printing works, news- 
paper offices, lawyers, &c., are connected by tele- 
phone with the Exchange, their branch offices, &c. 
In the list of the more important towns that have 
adopted the telephone service, Strasburg, Bremen, 
and Dresden are still missing ; its installation has, 
however, already been decided upon. Some of the 
smaller towns have proved more eager than their 
greater rivals. The telephone wires of all Germany 
have at present a length of a little less than 2000 
miles, of which Berlin claims more than one-third. 
The arrangements for the nine telephone boxes at 
the Berlin Exchange deserve being mentioned. The 
point was to protect the peeple inside the boxes 
from the noise in the Exchange, and this has per- 
fectly been attained by surrounding the boxes with 
double walls, the hollow spaces between which are 
filled with ashes, sawdust, and clay, and which are, 
moreover, covered successively with pasteboard, 
wooden laths, felt, and finally the real wall-paper. 
Quite new are the public telephone offices, which 
permit every one, on payment of sixpence, to 
enjoy a five minutes’ conversation with any person 
whose abode is connected with the central office. 
Of these, Berlin has two and Hamburg one. 


TURBINES AND PUMPS AT PIERRE-LA- 
TREICHE. 

In our number of the 24th ultimo we published a 
two-page engraving, together with another view on 
page 273, showing the general arrangements of the 
pumps and turbines erected at Pierre-la-Treiche, in 
connexion with the water supply for the Marne and 
Rhine Canal and Canal de l'Est, ourillustrations having 
been reproduced from M. Picard’s book* lately reviewed 
in our columns (see pages 213and 238 ante). We now 
supplement these general views (Figs. 1, 2, and 3) by 
another two-page engraving, besides illustrations on 
page 375, these illustrations being drawn from the 
same source as those formerly given, and showing the 
details of the turbines and pumps. 

The pumping machinery at Pierre-la-Treiche was 
constructed by MM. Callon and Feray, of Paris, the 
turbines used being of the parallel flow Fontaine-Baron 
type modified by Girard and Callon. There are two of 
these turbines, and a reference to Figs. 4 and 5 on 
page 375 will show that each consists of a series of 
guide vanes fixed as shown, and a turbine wheel 
mounted ona hollow shaft which-is slung from its upper 
end, and which rotates around a fixed shaft, as indicated 
in theillustrations. The guide wheel is of cast iron, and 
its mean diameter is 9 ft. 10.1 in., whilst the length of 
the guide vane openings measured radially is 8.85 in., 
and their depth 6.5in. The under edges of the guide 
vanes are on a plane 13 in. above the level of the under 
edges of the buckets of the turbine wheel, while these 
last-named edges are 2 in. above the normal level of the 
water in the tail race so as to insurea free discharge from 
the wheel. The guide wheel has altogether 71 openings, 
namely, eleven groups of six orifices each, each orifice 
having a section of 8.85 in. by 1.97 in., and five orifices, 
each having a section of 8.85in. by 2.17. The total 
area for discharge is thus 8.66 square feet. 

The theoretical head of water for working the turbines 
measured from the level in the supply conduits to the 
level in the tail race varies from 8ft. 6.3 in., as a 
maximum, to 7ft. 6.5in. as a minimum, but Messrs, 


* Alimentation du Canal de la Marne au Rhin, et du 
Canal de l’Est. Par ALFRED Picarp. Paris: J. Roths- 
child. London: Dulan and Co., D. Nutt, and Williams 
and Norgate. 


Callon and Feray estimate that these theoretical noads 
are practically subject to a deduction of 18.3 in. made 
up of various losses as follows: 

Loss of head in supply conduits due to in. 


passage of water through screens, &c. ... 1.97 
Height of the centre of the liquid vein on 

leaving the guide vanes above the lower 

edges of the buckets of the turbine ... 14.37 
Height of lower edges of buckets of the 

turbine above water in tail race ... « Te 


Total soe -» 18.31 

Making these allowances and taking 0.85 as the 
coefficient of discharge, the discharge under theminimum 
head is calculated as 144.8 cubic feet per second, a 
quantity which is about half the maximum available. 

The guide blades are of helicoidal form, their curva- 
ture being very sharp towards their upper edges, while 
towards their lower edges they become straight and have 
an inclination of 24deg. 30 min. with the horizontal. 
Referring to Fig. 4 on page 375, it will be seen that the 
spaces between the arms of the guide wheel are each 
divided into two parts by a ring cast with the wheel, 
the spaces left being filled in with wrought-iron plates 
fixed by screws. In the case of two of these plates the 
fixing screws are of brass to permit of the plates being 
readily removed for gaining access to the wheel, 

The discharge through the guide wheel is capable of 
regulation by eleven sliding sluices, each covering six 
openings, and by five small independent sluices, each 
controlling a single opening. The water supply is thus 
capable of very exact adjustment. The manner in whith 
the larger sliding sluices are actuated is as follows: 
Each sluice is connected by a link to one arm of a three- 
armed bell-crank, the two other arms being of such form 
as to engage with a finger fixed to an arm which projects 
from a large spurwheel mounted loosely on the central 
boss of the guide wheel. This spurwheel is geared into 
by a pinion fixed at the lower end of a shaft which 
extends up into the pump-house. The whole arrange- 
ment will be readily understood on examination of 
Fig. 5, from which it will be seen that as the spurwheel 
is rotated the projecting finger will successively act 
upon the arms of the various bell-cranks and open the 
sluices, while a movement in the opposite direction will 
cause the sluices, to be closed. In Fig. 5, seven of the 
sluices are shown in their open position. 

The five smaller sluices above mentioned are of a 
different pattern. They are made to lift vertically, and 
each is controlled by an independent rod which extends 
up into the pump-room and is furnished with a screw 
and handwheel at its upper end. The whole arrangement 
of the sluices is well worked out. 

The wheel of the turbine is of cast iron and is made 
in two parts, namely, the central boss with the arms, 
and the rim containing the buckets, each of these parts, 
moreover, being made in two pieces for facility of trans- 
port and erection. In the case of the inner portion, the 
two sections are connected by a wrought-iron armature 
fixed by twelve brass bolts, and with lead joints, while 
the sections of the outer portion are held together by 
the heavy rim placed around them, the rim forming a 
flywheel, of which we shall speak presently. The 
buckets of the turbine have a radial length of 10.23 in. 
at the top and 26.38in. at the bottom, while their depth 
vertically is 13in, The blades are of helicoidal form 
and bave an angle of 60 deg. with the horizontal at their 
upper, and 19 deg. at their lower edges; they divide the 
wheel into 72 openings, and they are chamfered at their 
upper edges. The flywheel rim above mentioned is 
shown in section in Fig. 4; by this addition the moment 
of inertia of the revolving wheel is made equal to that 
of a mass of 44 tons concentrated on a circle 10 ft. 10 in. 
in diameter. 

We have said that the turbine wheel is fixed upon a 
hollow cast-iron shaft, and this shaft carries within it 
at its upper end a pivot which rests upon a gun-metal 
footstep carried at the upper end of a fixed central 
spindle, this latter spindle being mounted in a casting 
fixed to the invert of the wheel pit as shown by Fig. 3, 
page 273 ante, which will explain the whole arrange- 
ment. Provision is made by a screw adjustment for 
regulating the height of the pivot on which the wheel 
is carried, and proper means of lubrication, &c., are 
provided. Of the manner in which the turbine shaft 
bearings are arranged above the level of the pivot we 
shall speak when describing the pumps. The lower 
part of the hollow shaft, it will be noticed (see Fig. 4), 
is fitted with a stuffing-box and gland where it passes 
through the guide wheel. 

Each turbine drives three double-acting pumps, the 
general arrangement being shown by the views on the 
two-page engraving published with our number of 
March 24, while the details of the pumps and their 
driving gear are shown by our two-page engraving 
given this week. The pumps are of the Girard type 
and are double-acting, each having a plunger which 
alternately enters the two pump bodies, between which 
it is placed as shown in Fig. 7. The plungers are 
15.35 in. in diameter with a stroke of 23.62 in., and 
(allowing for the rod 3.07 in. in diameter attached to one 
end of each plunger) the mean volume displaced per 
stroke is 2.48 cubic feet. The plungers are hollow, so 





that they practically nearly float in the water they 








displace ; they are packed with cotton placed in stuffing- 
boxes having spaces for packing 1.18 in. wide. 

The pump bodies are 18.9 in. in diameter, and are of 
cast iron, and their form, together with the arrangement 
of the valves, is clearly shown by Figs. 7, 8, and 10, while 
one of the valves is shown separately and to a larger 
scale in Fig. 15. From these views and from the general 
views already referred to it will be seen that the two 
suction valve boxes of each pump communicate with a 
large pipe forming an air vessel (see Fig. 8), this pipe 
itself communicating by a suction pipe with the supply 
conduits. On the other hand the two delivery valve 
boxes of each pump communicate by a single pipe with 
the central air vessei common to all the pumps. Thus, 
in Figs. 1, 2, and 3, published in our number of March 
24th, 2 are the pumps having the suction valve boxes 
3 and suction air vessels 4, while 5 are the delivery valve 
boxes connected by the branch pipes 7 with the central 
air vessel 8, from which the delivery main 9 is led off as 
shown. In the caseof one pump of each group (namely, 
that furthest from the central air vessel), a supplementary 
delivery air vessel 6 is provided, while in each case a 
check valve is interposed between each branch pipe 7 and 
the central air vessel. 

The pump valves are of the form shown in detail in 
Fig. 15, and are each 11.81 in. in diameter, while the lift 
intended is 1.97 in. Both the valves and seat are of 
cast iron, the former, however, being made with a facing 
of leather where it bears on the seating. Each valve is 
guided by a central spindle, from which a rod extends 
upwards through a stutfing-box to receive the pressure 
of an external spring, the pressure of this spring bemg 
adjustable, as shown. The maximum speed of the 
pumps is about 20} revolutions per minute, and at this 
speed, with the lift of valves above named, the speed of 
the water through the valve openings would average 
about 8} ft. per second. The valves are stated to work 
quietly and well. The suction and delivery pipes havea 
diameter of 11.81 in. 

The arrangement of the crankshaft and connecting 
rods for driving each group of pumps is shown by Figs. 
6, 7,9, and 10, while Figs. 11, 12, 13, and 14 show 
further details of the cast-iron framing, Fig. 14 being a 
section onthe line A B, Fig. 13. From these views it 
will be seen that the turbine shaft has attached to its 
upper end a crankshaft 8.26 in. in diameter, the crank- 
pin of this shaft being sufficiently long to receive the 
connexions of the three connecting-rods, as shown in 
Fig. 6. The crankshaft works in two beariags, each pro- 
vided with three-part brasses, those of the lower bearing 
being adjustable by gibs and cotters, and those of the 
upper bearing by screws. The upper bearing, it will be 
noticed, is supported by three arched standards spring- 
ing from the central baseplate, as shown; this central 
baseplate being fixed to the baseplates of the three 
pumps, and being, moreover, solidly bolted down to the 
stonework, the whole forming a good substantial job. 

The turbines and pumps at Pierre-la-Treiche were 
guaranteed by their constructors to give a duty of 58 
per cent., and after their erection they were subjected to 
a series of experiments under different conditions, which 
are fully described by M. Picard. The results show a 
duty in water lifted of 61.8 per cent. with the turbines 
flooded, and 63.9 per cent. with the turbines not flooded, 
these being excellent results. 

The total weight of the turbines and their attachments 
at Pierre-la-Treiche is 26} tons, and of the pumps with 
their driving gear 55} tons, while the price of the whole 
was 3956/. This does not include the central delivery 
air vessel with its base and the delivery pipes, the weight 
of these parts being 12} tons and their cost 2491. We 
have in the present notice only given a condensed 
account of the interesting pumping plant with which we 
have been dealing, but we should state that in M. 
Picard’s work, to which we are indebted for our infor- 
mation, every detail is gone into with great minuteness. 





THE SELLON SECONDARY BATTERY. 
To THE EDITOR OF ENGINEERING. 

S1rr,—I have read of the proceedings anent this battery 
on Tuesday the 4th inst. at the Crystal Palace, and I beg 
you will allow me space in your valuable paper to answer 
some of the statements made by two of the speakers. 
will be as brief as possible and confine myself to absolute 
facts. I will first recall the two points which form the 
apparently solid basis of Mr. Sellon’s theory as to the 
reality of the patent rights of the Electrical Power Storage 
Company. 

These are, lst, Mr. Swan’s May and Mr. Sellon’s Septem- 
ber and subsequent patents purporting to cover forms of 
plates, or practically perforated plates; 2nd, the well- 
known fact that peroxide of lead has been known as a 
depolariser as long ago as 1844. 

This is my answer, viz.: I am able to prove that, bein 
in my office, 446, Strand, in the middle of August last, 
gave distinct orders, verbally and by letter, to the manu- 
facturers of my batteries in France and in Belgium, that 
all plates ought to be without exception perforated. 

My French patent is dated October 20, 1880. In Decem- 
ber, 1880, I was in possession of a French patent, the 
principal claim of which is the application of perfora 
plates. According to the French law I might have embodied 
this as an addition to my first patent. On February 9, 1¢81 
I again filed in France a patent specification, No. 141,057, 
in which I distinctly mention suitable metallic wire gause 
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as a substitute for felt, for holding the lead material 
against my plates. Thus you will see that a long time 
previous to any date mentioned by Mr. Sellon, I was in 

ssession of all the elements of what he led his hearers to 

lieve was his or Swan’s battery. . 

In February of last year I was eae pareers elements 
for secondary batteries by retaining lead material or oxides 
in between two pateunted coverings ; this mode of manu- 
facture I am carrying on, and all these facts were well 
known in England by men of standing. 

Respecting the mention that peroxide of lead has been 
used as a depolariser in primary batteries, it might as well 
have been mentioned that it has also been used as a paint. 

Secondary batteries of the form in question consist of 
two electrodes around which is piled the peroxide of lead, 
or any lead material capable of answering the purpose, 
and these two plates form part of an electrical arrangement 
in which the current is alternatively in either direction. 

Three more dates, and my sincere thanks to you, Sir, 
for this mention, will terminate what I have to say for the 
present. 

I first began the proceedings before the French courts 
against Mr. Volckmar on the 28th of March last, and the 
hearing of the case was fixed for the lst of April. I was 
duly met at the court by Mr. Volckmar, in the person of 
Maitre Cortot, avoué, 88, Rue de la Victoire, duly consti- 
tuted for this special purpose on March 31. 

Is it not passing strange that Mr. Volckmar, on the 
Tuesday, April 4, should, by the mouth of Mr. Courtney, 
have emphatically denied having heard anything about 
these proceedings ? 

I remain, Sir, your obedient servant, 
C. A. Faure. 

22, Boulevard Voltaire, Paris. 

April 11, 1882. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig-iron warrant 
market was less active this day week, aol although closing 
2d. per ton over the lowest quotations, it was still 2$d. 
under those of the previous day. Business was done in the 
morning at from 48s. 44¢d. down to 48s. 0}d. cash, and from 
48: 3a. down to 48s. 14d. one month, the close being 
buyers at 48s. cash and 48s. 1jd. one month, and sellers 
near. In the afternoon the market improved from 48s. to 
48s. 2d. cash, and business was likewise done at from 
483. lid. up to 48s. 3d. one month, and the close was 
nominally at the higher figures. Owing to the occurrence 
of the Glasgow Spring Sacramental fast day and the 
Easter holidays, no business was done in the “iron ring”’ 
on ’Change till yesterday. There was a firm market yester- 
day morning, and prices experienced a steady advance, 
closing at the best, which was 6d. per ton over the final 
quotations of last week. Business was done in the 
morning at from 48s. 3d. up to 48s. 4}$d. cash, and 
at the close buyers remained offering the latter, while 
sellers held out for 48s. 5d. cash. In the afternoon 
the quotations ran up still further, to 483s. 8d. 
cash, and there were buyers over at the close of the market 
offering the highest quotations, and sellers wanting id. per 
ton more. The market was flat this forenoon, and business 
was reported at 48s. 9d., 48s. 10d., and subsequently down 
to 48s. 4}d. cash, and at the close there were sellers asking 
the last-named quotation and buyers offering 48s. 4d. cash. 
The afternoon market was also flat, with business done 
at 48s. 3d. down to 48s. 14d. cash, also at 48s. 3d. 
down to 48s. lid. one month fixed, and towards the 
close there were buyers offering the lower quotations, 
and sellers wanting 4d. per ton higher. A report just 
come to hand from the United States says that the tendency 
of the Scotch pig-iron market is towards lower quotations, 
and that concessions have been made privately so as to 
prevent the necessity for storing. The trade with Canada, 
however, is expected to improve. Of late there have been 
some fresh inquiries from the Continent, but the demand 
still remains somewhat restricted. Generally speaking, 
the Glasgow market is rather languid, and a good deal of 
the business done lately has consisted merely of jobbing 
orders. As regards makers’ iron, there is a steady tone, 
with but little or no change in the value. The number of 
blast furnaces in actual operation is 107 as against 121 at 
this time last year. Stocks are being reduced consider- 
ably, those in Messrs. Connal and Co.’s public warrant 
stores being reduced to the extent of 836 tons during last 
week. On Monday they stood at 628,753 tons. Last 
week’s shipments showed a decided improvement. There 
were despatched during the week to the United States, 
1350 tons; to Canada, 1041 tons; to Australia, &c., 
360 tons ; to France, 1125 tons; to Holland, 995 tons; and 
to Germany, 3625 tons. Hematite pig iron is unchanged 
in price, and the shipments from the Cumberland ports 
continue to be large. 


The Block System on the North British Railway.—The 
North British Railway Company are at present rapidly 
extending the absolute block system over their main lines. 
It is now in operation between Edinburgh and Berwick, 
the last section, from Burnmouth to Berwick, having been 
opened last Friday. The company’s telegraph staff, under 
the direction of Mr. Clements, are at present erecting the 
necessary wires for the block system on the southern 
section from Hawick to Carlisle. 


Bridge over the Forth at Alloa.—This day week the 
interesting ceremony of laying a memorial stone took place 
in connexion with the important enterprise of bridging the 
Forth near Alloa. A new line of railway, about three 
miles in length, is in course of construction for the Alloa 
Railway Company, which is to connect North Alloa with 
the South Alloa branch of the Caledonian Railway ; and the 
principal part of the work will be the spanning of the 
Forth with an iron and stone bridge, about one-third of a 


mile in length. The bridge is to be carried 24ft. above 
high-water mark, and it has twenty-one spans, and will 
include a double swing bridge in the fairway of the river, 
on a central pier, with a clear span on either side of 60 ft. 
The cost of the bridge is estimated at between 40,0007. and 
50,0007., and the whole of the work—north and south lines 
and bridge—is expected to be finished in about sixteen 
months. Messrs. Crouch and Hogg, Glasgow, are the 
engineers, and the contractors are Messrs. Watt and 
Wilson, also of Glasgow. While the undertaking is being 
carried out by an independent company, the line when 
finished will be worked by the Caledonian Railway Com- 
pany. The memorial stone was laid with masonic honours 
by Lord Balfour of Burleigh, the chairman of the Alloa 
Railway Company ; and on the occasion there were present 
a large number of guests, including a strong representation 
of the civil engineers, contractors, &c., of Glasgow, who 
were present to witness the ceremony and partake of 
Messrs. Watt and Wilson’s hospitality. 


Engineering Professors and their Students. — Last 
Friday afternoon a large number of the engineering 
students of Professor James Thomson, C.E., F.R.S., Uni- 
versity of Glasgow, accompanied by that gentleman and 
his assistant, Mr. Barr, made a visit of inspection to the 
interesting and extensive works of Messrs. P. and W 
MacLellan, engineers, bridge builders, &c., where, under 
the conductorship of Mr. Thos. A. Arrol, works manager, 
they had the pleasure of witnessing many instructive 
operations and of scrutinising the construction of many 
labour-saving machines. The kindness of the firm and of 
Mr. Arrol, and the opportunity of getting practical insight 
into engineering work were very much appreciated both by 
professor and students. On the following day the engineer- 
ing students of the University of Edinburgh and of the 
College of Science and Arts, Glasgow, accompanied by 
Professor Fleeming Jenkin, F.R.S., and Messrs. Fair- 
weather, Mackay, and Raitt paid visits of a similar 
character to the works of Messrs. Mirrlees, Watson, and 
Co., sugar machinery engineers, &c., to the Lancefield 
Forge, and to the Stobeross Docks. The specialities which 
Mr. Watson was able to show his visitors were both 
numerous and highly interesting, and they afforded much 
food for thought. The operations witnessed at Lancefield 
Forge were in almost all cases of great novelty to most of 
the visitors, and the works manager, Mr. Mackinlay, 
imparted much interest to them by his instructive explana- 
tions. At the Stobcross Docks the chief points of interest 
were the hydraulic machinery for working the great swing 
bridge at the entrance and the hydraulic coaling cranes, 
all of which were constructed by Sir William Armstrong 
andCo. Before leaving to return to Edinburgh, a number 
of the party had tbe pleasure of inspecting the electric 
lighting arrangements set up by Messrs. Crompton and Co., 
at the Queen-street Station of the North British Railway— 
including engines, Gramme and Burgin generators, and 
Crompton arc lamps and Swan incandescence lamps. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLxesBROoUGH, Wednesday. 

The Quarterly Meeting of the Cleveland Iron Trade.— 
Yesterday the quarterly meeting of the North of Englani 
iron and allied trades was held in the Exchange, Middles- 
brough. Owing to the holidays there was not such a large 
attendance as usual. The customary facilities were afforded 
to exhibitors of articles of interest to the trade, but only 
one or two persons availed themselves of this means of 
advertising. It was found that Messrs. Connal and Co., 
the warrant storekeeper here, had a stock of 156,878 tons, 
which is a decrease of 2760 tons on last week. In Glasgow 
they hold 628,883 tons. Previous to the opening of the 
market the Cleveland ironmasters held a meeting and 
decided not to alter their prices, and No. 3 was therefore 
again quoted 43s. 6d. perton. Very little business was 
done. The fact that the March returns of the Cleveland 
Ironmasters’ Association showed a decrease of about 30,000 
tons in stocks bas tended to make the market firmer. Ship- 
ments continue brisk and there is a great scarcity of iron 
for export. It is expected that after the holidays and the 
quarterly meetings at Wolverhampton and Birmingham, 
people will arrange new contracts for forward delivery. 


The Manufactured Iron Trade.—Throughout the North 
of England the manofacturers are still very busy and are 
closely pressed for deliveries of shipbuilding iron. There 
is work in hand which will keep the mills and forges fully 
occupied for many months. 


Engineering and Shipbuilding.—Both these industries 
are in full swing. During the last week or two there has 
been a little trouble occasioned by the wages question, but 
in each trade matters have been amicably settled. On the 
northern rivers recently some splended steamers have been 
launched, and there are now on the stocks a large number 
of screws in different stages of progress. Many of the 
engineering establishments are so busy that they cannot 
execute their orders in anything like the time specified. 


Wages in the Manufactured Iron Trade. — To-day 
(Wednesday) Mr. J. W. Pease, M.P., presided over a court 
of arbitration, which was held in the Town Hall, Middles- 
brough, to determine whether the ironworkers of the North 
of England shall have a further advance of 74 per cent. in 
their wages. There was a large attendance. Lengthy 
documents were put in by both masters and men, and 
speeches were made in support of the claim and against it 
being granted. It was agreed that the arbitrator should 
say what the rate of wages should be to the end of October 
next, but not to award a reduction. The court adjourned 
till Saturday morning. 


The Salt Deposit at Middlesbrough.—Messrs. Bell 





Brothers, Limited, of Port Clarence, have proceeded so far 
with their sinking operations for salt near their iron works 





at Middlesbrough that they are now able to pu 

thing like 40 tons of brine per day. In the ea, 
short time they will erect suitable pans and apparatus for 
eam age 2 the —¥ oe yor will probably 
become of very great impo ce to Middlesb h 
large chemical works already exist. a 








NOTES FROM THE SOUTH-WEST. 
Pembroke Dock.—The grant for the ensuing year for 
this naval establishment will be 152,168/., being an increase 
of 85811. over the grant of last year; the number of men 
established and hired, will be 2102, as compared with 1799 
last year. In addition to the other work in hand, progress 
will made in the construction of the “‘ barbette” ship 
Howe, of ten guns. af 


Neath.—A statement of the trade of Neath for March 
1882, has just been issued. The import and export trade 
of coal, yon = sd ore, bar and pig iron, iron ore, tin plates 
pit and cordwood, grain and flour, &c., amounted to 46,510 
tons, or an average for the twelve months of 558,120 tons. 
The facilities given for shipment are causing a considerable 
increase in business. 


Bridgwater. — Some millowners in this neighbourhood 
have made claims against the Town Council for substantial 
amounts as compensation for alleged losses sustained by 
reason of the abstraction of water from the millstreams 
for the borough water supply. It has been agreed to refer 
these claims to arbitration. 


Treferig Valley Railway.—The first sod of the Treferig 
Valley Railway was cut on Thursday on Glenymychydd 
Farmland, near Llantrisant. Messrs. Matthias, contractors 
of the line, provided a platform for the occasion and tables 
for luncheon. Mr. Tudor Crawshay and Mr. J. Crockett 
cut the sod, and Mr. Fisher, Sen., planted an oak-tree on 
the spot. The assembled company afterwards sat down to 
a sumptuous lunch, which was partaken of in the open 
air. 


The North Wales Collieries.—On Monday notices were 
posted up at the North Wales collieries to the effect that 
the masters will reduce all current rates of wages 5 per 
cent. after the 15th instant. About six months since the 
North Wales colliers received two rises—one of 2} per cent. 
and the other 5 per cent. ; but during the past three months 
the coal trade of the district has been in a depressed state, 
many of the collieries working only half-time. The North 
Wales iron trade, however, is ina more satisfactory con- 
dition. 

Newport.—A fair amount of business had been done in 
steam coal. Until after the holidays it is scarcely worth 
while speculating as to prospects, but the dulness recently 
noticed is now not so pronounced, and there has been a 
little more firmness apparent. Shipments of iron, &c., 
have been made to the following places: Galveston, 1415 
tons; Savona, 400 tons; and Maccio, 510 tons. Last 
week’s imports comprised 10,711 tons of iron ore from 
Bilbao and 3400 tons from other sources. 


Cardif.—We have to report an improvement in steam 
coal. Tonnage has come to hand in sufficient quantity, 
and the collieries have been working with regularity. 
Patent fuel maintains the briskness noticed in it for some 
time past. Last week’s clearances comprised 121,601 tons 
of coal, 3353 tons of iron, &c., 3472 tons of patent fuel, and 
417 tons of coke. From Bilbao there arrived 9335 tons, 
and from other places 3214 tons of iron ore. 


Nantygloand Blaina Iron Works Company (Limited).— 
This company paid on Wednesday a dividend upon its 
8 per cent. preferred shares at the rate of 2} per cent. per 
annum. No dividend had been distributed upon these 
shares since the autumn of 1872. 

Tre INSTITUTION oF CIVIL ENGINEERS.—At the 
meeting on Tuesday, April 4th, Mr. Brunlees, F.KS.E., 
Vice-President, in the chair, it was announced that the 
Council had recently transferred William Elliot, Jobn 
William Drinkwater Harrison, Thomas Hennell, Albert 
Latham, William Lancaster Owen, and Richard Quigley, 
B.A., to the class of members; and had admitted Percy 
Vavasseur Appleby, Frederick Theodore Bagshawe, Alfred 
Mottram Booth, Arthur Kaye Brown, James Forrest 
Brunton, Edward Woodrowe Cowan, Walter Augustus 
Ducat, Francis Algernon Fulford, Henry Robert Hackman, 
Samuel Hanna, Joshua Harrison Hargrave, Richard 
Carruthers Ivy, Sidney Lynch, Charles Desborough Man, 
Domingo del Monte-y-Navarette, Alfred James Morley, 
Arthur Edward Nicholl, John Logan Shadwell, Frederick 
ef Smiles, John Alexander Wallace, William Pettit 
Ward, and Edgar William Wyatt, as students. At the 
monthly ballot Charles La Fletcher Hillman, Chilé 
Southern Railway; Samuel Jackson, Chief Loco. Supt. 
G.I.P. Railway, Bombay ; and Joaquim Miguel Ribeiro Lis- 
boa, Imperial Brazilian Railways, Rio de Janeiro, were 
elected members ; Newton Bennaton, Ouro Preto, Brazil; 
Arthur Henry Birkinshaw, District Eng., Natal Government 
Railways; Henry George Boyce, Stud. Inst. C.E., 
Assist. Eng., P.W.D., India; William Colson, Hull; 
Ambrose Woottou Cross, Surveyor, Featherstone Local 
Board, Pontefract; Thomas Vincent Davison, Borough 
Surveyor, Windsor; William Gumbley, Resident Eng. 
and Manager, Steam Tramways Co., Guernsey; Henry 
Gore, Chief Eng., Gas Works, Rio Grande do Sul ; 
David Bayne Horn, Assist. Eng., P.W.D., India; Law- 
rence Moore Kortright, Stud. Inst. C.E., Supt. of P. W., 
St. Kitts, W.I.; Duncan William McArthur, Invercar- 
gill, N.Z.; William Matthews, Assistant Borough Surveyor, 
Peterborough; James Tilly Shand, Stud. Inst. C.E., 
Blackfriars ; William George Strype, Wicklow; and 
Ethelbert George Woodford, Jagersfontein, Orange Free 
State, associate member; and Charles McGuire Bate, 
Lieut. R E., Plymouth, an associate. 
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FOREIGN TECHNICAL LITERATURE. 
Accorpine to La Gaceta Industrial (Madrid, March 25), 
etroleum of good quality has been discovered in the 
neighbourhood of Conil, in the province of Cadiz, a 
district in which hitherto very little combustible mineral 
has been believed to exist. The mineral exports from 
Santander and the surrounding district in 1881 consisted 
of 98,904 tons of iron ore, 28,216 tons of calamine, 2839 
tons of blende, 219 tons of copper, and 20 tons of cobalt. 
This shows a slight increase over the preceding year. 





The New York Herald publishes a letter from its corre- 
spondent at Panama, dated February 11, on the subject of 
the canal works, according to which, next to nothing is 
being done. Some material has been landed, a few houses 
are being built at Gatun, Emperador, and one or two other 
points, and the construction of the hospital is being pro- 
ceeded with. The surveys are still being continued, and 
this is all there is to show for the first seventy-five 
million francs. Moreover, the writer had been informed 
that the King of the Belgians, who was one of the largest 
sharcholders, had withdrawn from the enterprise, and 
that things in general were in a very unsatisfactory 
condition. 





The Railroad Gazette (New York, March 24) gives the 
following statistics of the accidents on American rail- 
ways during the month of February. There were 88 
vecidents, giving a total of 23 persons killed, and 69 
injured. This is a decrease (as compared with the same 
month last year) of 61 accidents, 4 deaths, and 154 
injuries. The cause of these accidents in 32 cases was 
negligence of employés, and in 24, defects in track or 
rolling-stock. Seventy-five per cent. of the casualties 
happened to employés, only 6 of the killed and 17 of the 
injured being passengers, The reduction in the number 
is attributed in great measure to the mildness of the 
weather. 

The Giornale dei Lavori Pubblici (Rome, April 5) 
mentions that a conference of representatives of the 
various Italian railway companies met in Florence on 
the 28th and 29th ult,, to consider the propositions made 
by the Swiss Government for a general conference of 
Central European Railway Companies, with a view to 
assimilating the permanent way and rolling-stock, in 
order to admit of reciprocal traffic over each other's lines. 
The regulations proposed for consideration are based 
upon those drawn up for through traffic on Italian rail- 
ways by a commission of delegates from the companies, 
which sat in Rome in 1877 to consider the subject. The 
three principal points to be decided are: Ist, the gauge ; 
2nd, the couplings, and diameter of wheels; 3rd, 
the weight and dimensions of rolling-stock. The com- 
panies are invited to consider these points separately, 
and to send representatives to a conference to be held at 
Bern, to discuss them incommon. The Italian conference 
has decided to accept the invitation, and has adjourned 
until the 12th inst., in order to prepare a statement of 
the observations and reservations it thinks necessary to 
make upon the Swiss propositions,—which are, however, 
not numerous, 

The St. Gothard Railway is threatened with a landslip, 
where it passes below the Axen road. Mines have been 
exploded, in order to blast away the most threatening 
part of the mountain, and it is determined to construct a 
protective gallery. 

All the intelligence hitherto published about the fétes 
on the occasion of opening the tunnel is unauthentic. It 
is not even certain that the first train will start from 
Milan, as Genoa is pressing its claims to the honour. 





La Métallurgie (Paris, April 5) reproduces from the 
Journal Officiel tables giving the production of iron and 
steelin France during 1881, from which it appears that 
1,894,861 tons of pig were turned out, divided as 


follows: 


First half-year. Second half-year. 


Coke... ... 890,715 tons 917,823 tons 
Charcoal 27,438 ,, 26,044 
Mixed .., «+ Se o 19,252 ,, 


The above total shows an inereased value over the 
production of 1880 of 169,000 francs. The manufactured 
iron is given in the following figures, the total quantity 
being 1,019,170 tons: 


First half-year. Second half-year. 


Bars van ... 409,958 tons 417,013 tons 
Rails... <« eee 13,279 ,, 
Sheets ... . 74,846 ,, 88,942 ,, 


390,000 tons Bessemer and Martin steel were produced, 
divided as under: 


First half-year. Second half-year. 


Rails +» 148,596 tons 151,984 tons 
Bars “ —_— +. 36,329 ,, 
Sheets ... os SES o 6,310 ,, 


Other classes of steel amounted to 418,086 tons. The 
comparison betweeen 1881 and 1880 shows considerably 
in favour of last year, except in iron rails, which decreased 
from 42,325 tons in 1880 to 28,411 in 1881; but this is 


THE REVISION OF THE TONNAGE LAW. 
On the Revision of the Tonnage Law.* 
By W. H. Waite. 
(Concluded from page 356.) 

Ir has always seemed to me that Moorsom was justified 
in his preference for gross tonnage as the fairest measure 
for assessment. But accepting facts, and assuming that 
deductions will continue to be made, it does appear un- 
reasonable to lower the maximum limit of possible deduc- 
tion below what may reasonably be expected to be reached 
in many sbips, if the present types of machinery are con- 
tinued in use. 

On the other hand, I note that the proposal to allow 
75 per cent. for coal space, &c., makes a very handsome 
present of available space to the great majority of cargo 
steamers fitted with compound engines, and ignores the 
probable increase in economy of coal consumption which 
may be looked for in the immediate future. A careful 
examination of the subject, by Mr. Kiaer, shows that from 
70 to 75 per cent. of sea-going screw steamers now come 
under the 32 per cent. deduction rule of the law of 1854. 
In these ships it is estimated that the space actually 
occupied by the machinery averages about 16 per cent. of 
the gross tonnage, so that the coal allowance amounts to 
about 100 per cent. of the measured machinery space, and 
the actual coal space is said to vary from 6 to 8.5 per cent. 
of the gross tonnage, or from 36 to 54 per cent. of the 
measured machinery space. These figures quite bear out 
the opinion just expressed, and seem to show that the 
amended rule for deduction rests upon no more scientific 
basis than that which it is proposed to abolish. 

On a review of the ground traversed up to this point, it 
will be seen that the maintenance of the present basis of 
measurement can only be defended upon the grounds of 
expediency and convenience. These grounds are sufficient 
to make it necessary for the advocates of new methods of 
measurement to show that their proposals are less likely to 
cause difficulties, or anomalies, than the present system. 
However amended, internal measurements will give rise to 
disputes as to the spaces to be reckoned into gross tonnage, 
and the deductions to be allowed therefrom in estimating 
registered tonnage. But no less serious difficulties might 
arise in connexion with alternative proposals. Let us 
glance, briefly, at the principal proposals recently made ; 
and, before doing so, it may be well to state that all of 
them proceed upon old lines, which formed the basis of 
earlier discussions. 

First. The dead weight basis of measurement. 

This is ably advocated by Mr. Waymouth, who would 
revert to the earliest basis of tonnage measurement as the 
fairest, under existing conditions. Mr. Waymouth bas 
really added a more precise statement of the mode he pro- 
poses for estimating dead-weight capability, and a more 
definite plan for dealing with passenger ships, than his 
predecessors furnished ; but his reasoning is identical in 
character with theirs. The chief features of the plan are 
summarised in the following passage : 

‘* T propose that the total dead-weight carrying capability 
of a vessel should be ascertained, and also the line to which 
she is immersed when equipped ready for sea, without cargo 
on board. In the case of a sailing vessel there should be 
no consumable stores on board, and similarly in a steam 
vessel, the engines should be complete, and the boilers full 
of water, but there should be no coals on board. Under 
these conditions it is considered that steamers would be in 
a relatively fair position, one against another, and also in 
relation to sailing vessels. 

‘The dead-weight required to immerse a vessel from the 
light line to a maximum load line fixed by authority, would 
denote her utmost carrying capability (in tons of 20 ewt.), 
compatible with safety in ordinary circumstances. 

‘* Thereis a growing disposition, on the part of shipowners, 

to regard with favour the fixing of such load line, provided 

that the authority on whom the duty would devolve be so 

constituted as to inspire confidence in its decisions.” 

No one can fail to remark how the adoption of dead- 

weight measurement would tend to remove most of the 

difficulties attaching to the present tonnage law. Disputes 

would no longer arise as to deductions for propelling space, 

or water ballast, or light erections above the upper deck. 

Builders and owners would be left perfectly free in all these 

respects. 

On the other hand, difficulties, and differences of opinion, 

may be expected to arise in fixing the loadline. Supposing 

these to be removed by the action of a central authority, 

constituted so as to command general confidence, there still 

remain other and serious difficulties in making the dead- 

weight basis universal. For example, passenger steamers 

and vessels carrying light cargoes are not worked on a 

dead-weight basis. Mr. Waymouth recognises this diffi- 

culty, and meets it by the following proposal: 

‘*T am in favour of a passenger ship being treated exactly 

as if she were a cargo ship, and her load line being marked 

at her utmost carrying capability compatible with safety, 

and for the reason that no shipowner will carry light 

freight, passengers, or cattle, unless he earns at least as 

much as if he were carrying a dead-weight cargo. 

‘In first-class passenger ships she would no doubt earn 

more, and it is no hardship to make such a ship pay a tax 
equal to that paid by a cargo-carrying ship, whether she be 
as deeply immersed in the water or not.” 

The majority of the Commission dissent from this mode 
of dealing with the difficulty; and it must, I think, be 
admitted that their objection is a forcible one. Mr. Way- 
mouth does not appear to sufficiently recognise, in his pro- 
posal, the fact—with which no one is better acquainted 
than himself—that, for special services, special types of 
ships are built, and will be built, not a few of which cannot 
be treated as cargo-carriers pure and simple, even in fixing 
a load line. For instance, take vessels like the Holyhead 








more than counterbalanced] by the increase in steel rails, 
of which 21,000 tons more were turned out than in 1880. 





* Read at the twenty-third session of the Institution 
of Naval Architects. 


packets, or the fast Channel steamers, and consider whe 

their load lines would be placed. Or take a high-spee 

Transatlantic steamer, and in imagination convert her into 
a cargo vessel. In the latter case, I presume, for strict 
fairness of comparison, some other Ao ss besides the 
load line, would have to be varied; as, for example, the 
speed, and, with it, the power and weight of the machinery. 
The forms and proportions, also, which may be excellently 
adapted for the actual service, might, and probably would, 
prove not well ee for dead-weight carrying. More- 
over, in the method proposed, the great weight of fittings 
rut into cabins, and passenger accommodation, would form 
a permanent deduction from the dead-weight capability, 
that clearly would tell in favour of the vessel thus measured. 

Another, and perhaps less serious, difficulty would arise 
in connexion with the statistical uses of tonnage measure- 
ments. This is not a matter which should be ignored. 
The growth and movements of shipping should be recorded, 
and any change in tonnage measurement should have re- 
gard to the fact. In such a change it is desirable to leave 
unchanged the aggregate nominal tonnage of the mercan- 
tile marine, as has been done in previous changes. Mr. 
Waymouth does not have regard to this consideration, but 
it would be possible to use some average “‘ factor of reduc- 
tion’’ from his tons, in order to comply with it. This would 
involve a large amount of labour in fixing the average ratio 
of dead-weight capability to the present register tonnage, 
and when the average had been obtained, the variations 
from it, in different types, would be very considerable, and 
on different sides. I do not wish to attach undue weight 
to this matter, but it certainly demands consideration, in 
connexion with the introduction of a dead-weight basis. 

It may be interesting to add that in the cases where a 
dead-weight basis has been used in comparatively recent 
times, the difficulties arising in connexion with fixing the 
load line have been considerable. The tonnage luw of 
Spain, from 1830 to 1844, was of this character, but it was 
then changed, because of disputes respecting the load line. 
In Finland, up to 1877, dead-weight tonnage was used, and 
for the ships to which it was applied, a certain ratio of 
freeboard to depth of hold was used in fixing the load line. 
Here, also, the law has been altered to internal capacity. 

In the course of recent discussions another old suggestion 
has been revived, which, in a certain sense, if for ‘* dead- 
weight tonnage.’’ The actual weight of cargo on board, at 
any time, is suggested as the basis on which dues should 
be paid, and to assist in determining this weight, for a 
given draught, an officially guaranteed curve of displace- 





ment is to be carried. The tonnage of a ship would thus 
be a variable quantity, which is objectionable ; what is still 
more objectionable, is the attempt to assess earnings by 


| the dead weight on board passenger steamers or vessels 


| 





carrying light zoods. As regards statistical uses, this form 
of tonnage will be impracticable. 

The next alternative system of measurement to be 
noticed is the ‘‘ displacement tonnage,’’ supported, with so 
much ability, by Mr. Rothery. 

This also is a revival of a proposal made longago. In 
supporting it, Mr. Rotkery follows the lines previously 
traversed by other writers, who considered service rendered, 
and not earnings or earning power, the proper basis fer 
assessing dock and harbour dues. Bouguer gave the 
weight of his authority to this view ; and, in recent years, 
no one has stated it more clearly than Mr. Farrer, of the 
Board of Trade (see his evidence, of 1874, before the 
Parliamentary Committee on Tonnage). This service 
rendered is to include the space occupied and the time 
during which the space is ocenpied. The space, Mr. 
Rothery considers, to be expressed by the volume of dis- 
placement to a load line fixed either by the owner or some 
central authority. 

The general principle of service rendered has much to 
recommend it for adoption, were a change of system to be 
made. But the use of the displacement, as a measure of 
the space occupied, does not commend itself to my mind, 
for reasons that have been repeatedly stated. For all 
practical purposes the water space occupied may be taken 
as the parallelopipedon, of which the length equals the 
length extreme of a ship, the breadth her breadth extreme, 
and the depth her mean draught, except she trims exces- 
sively by the stern. For it is evident that if these three 
leading dimensions are the same, the possibility of berth- 
ing other ships at a wharf, or in a dock, is not sensibly 
altered by variations on the ‘coefficient of fineness’’ 
expressing the ratio of the volume of displacement to the 
volume of the parallelopipedon. There may be some slight 
gain, within the extreme dimensions named, ina fine-lined 
ship, as compared with a very full-lined ship; but the 
difference does not seem to have much practical value. 

To keep the register tonnage approximately as at present, 
in changing the basis Mr. Rothery proposes to use a factor 
of reduction by which the displacement in tons would be 
converted into register tonnage. Here difficulties would 
arise of a character similar to those named above in con- 
nexion with dead-weight tonnage. Wide variations occur 
in the ratio of the present register tonnages of different 
classes Of ships to their displacements. 

Another objection urged against the cisplacement basis 
is that it would produce lightly-constructed, weak ships. 
It seems to me there is not much force in this objection. 
At present there is an inducement to build most ships as 
light as possible consistently with strength and durability ; 
and it scarcely appears probable that owners will be so 
influenced, by a possible reduction on the nominal tonnage, 
as to forfeit or endanger these two qualities in order to 
somewhat lessen the expenditure on dues. 

Sir Edward Reed has suggested for consideration, al- 
though I do not understand him to advocate, the possibility 
of using the light displacement of a ship, when empty of 
cargo and coals, as the basis for tonnage. It does not 
appear that this proposal can be recommended either on 
the ground of assessment of earnings or payment for ser- 
vice rendered, except in the case where a ship remains long 
in dock, floating light and waiting for a cargo. There are 
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obvious objections to the plan besides the foregoing, but it 
appears to be unnecessary to discuss it further now. 

Another proposal deserving notice is what may be 
termed ‘‘ parallelopipedon tonnage.” 

Accepting the principle of service rendered as explained 
above, the volume of the parallelopipedon whose sides are 
the length extreme, breadth extreme, and mean (or 
extreme) dranght is to be taken as a basis for tonnage 
A factor of reduction would be required to bring the 
register tonnage on this basis into approximate agreement 
with the present register tonnage. Here also difficulty 
must arise in obtaining a factor which would apply equally 
well to different existing types of ships; but passing this 
by there are other objections to be considered. 

It is alleged, for example, that ‘* box-shaped’’ vessels 
would be built, and vessels of decent form handicapped. 
Farther, it is asserted that evils of the old B.O.M. rule 
would reappear. I do not think that either of these results 
would follow. 

It appears to me that in many of tkese discussions it is 
assumed that a decrease in the nominal tonnage, and 
consequently in the dues which are paid, is treated as 
having much greater relative importance than it can 
really possess. For example, taking into account the cost 
of propulsion in} a steamship, is it to be conceived that an 
owner would build under the proposed regulations much 
more *‘ box-shaped”’ vessels than are now afloat? And, in 
a sailing ship, is speed, stability, and good behaviour of so 
little commercial value that form can be sacrificed in order 
to earn a slight decrease in tonnage dues? 

The history of the B.O M. rule really affords no pre- 
eedent of the kind supposed. Under that rule depth or 
draught was not measured; no similar omission occurs in 
the rule proposed. Moreover, a wrong view, or perbaps I 
should say, a partial view, of the reasons for abandoning the 
B.O.M. is often put forward. These reasons were two-told : 
first, these deep narrow box-shaped vessels were unsafe 
and badly behaved ; second, they were sluggish sailers, and 
could not compete with vessels of decent form. Until the 
great French war was closed merchant ships sailed under 
convoy ; good speed and sea-going qualities were therefore 
of less value than under the independent conditions of sail- 
ing existing in peace time. And the B.O.M. rule held 
good until, under peace conditions, it had become abun- 
dantly evident to all parties interested that these badly 
formed ships, even with their great dead-weight capability, 
could not compete with the better-formed swifter ships 
built abroad. In short, the type of ships built to suit the 
B.O.M. rule would not pay in the fair competition of trade, 
taking into account earnings as well as risk of loss. This 
is my reading of the history of the abandonment of the 
B.O.M. rule. 

Furthermore, it may be supposed that no such measure 


as the parallelepipedon system would be adopted without | 


some regulations as to fixing the load line by a properly 
constituted central authority. If this were done, that 
authority would not fail to defeat the intention of the 
builder of a box-shaped ship by taking the extreme cha- 
racter of her form into account when tixing the load line 

On the whole, so faras | have been able to examine the 
matter, the parallelopipedon system of meastrement de- 
serves careful consideration, if any new departure should 
be made hereafter. It would require to be thoroughly 
studied in its possible effects upon futare ship construction, 
as well as upon existing types of ships; but this would be 
equally true of any new system. Like dead weight and 
displacement, it would avoid the difficulties peculiar to 
internal capacity, but would bring in the difficulties inci- 
dental to fixing the load line, and perhaps others not yet 
foreseen. 

It will be understood, although I have not dwelt upon 
the matter, that I fully recognise the necessity that might 
arise for much new legislation in connexion with docks, 
harbours, canals, &c., if a change were made in the system 
of measuring tonnage. But the fact scarcely seems to 
furnish sufficient reason for postponing acticn, if a revision 
of the tonnage law appears necessary, either on the grounds 
of fairness or expediency. 

In conclusion, I would venture one remark respecting 
the course of procedure which promises to give the best 
results, if a revision of the tonnage law is decided upon. 
Valuable as the labours of committees and commis- 
sions may be in testing the feeling of those interested in 
shipping, and putting on record the opinions of competent 
authorities who view the subject from different stand- 
points, it does not appear that a satisfactory revision can 
be looked for in this direction. The precedent to be found 
in the preparation of the law of 1854 seems to be a good 
one. Following after the work of the commissions came 
the carefal, extensive, and lahorious inquiry of Moorsom, 
a scientific expert, having a thorough acquaintance with 
the subject, and placed in direct communication with the 
shipping community. If the long-talked-of Central Council 
or Advisory Board should be constituted to deal with 
matters relating to the mercantile marine, and if it should 
be assisted by a competent scientific staff of naval archi- 
tects, we may hope that, among other much-needed 
action, will be included the revision of the tonnage laws 
in a sense that will give more general satisfaction than 
could otherwise be obtained. 


Socrety or Arts.—The following are the arrangements 
for the papers at the Society’s ordinary meetings after 
Easter: April 19, discussion on the ‘*‘ Channel ‘unnel,”’ 
to be opened by Sir Edward Watkin; April 26, ‘‘ Tele- 
phonic Communication,’’ by Colonel Webber; May 3, 
** The Fire Risks Incidental to Electric Lighting,’’ by T. 
Bolas, F.C.S. ; May 10, ‘‘ The Fish Supply of London,”’ 
by Spencer Walpole, Her Majesty's Inspector of Fisheries 
(W.H. Gladstone, M.P., in the chair); May 17, ‘‘ The 
Constant Supply and Waste of Water,” by G. F. Deacon 
(Sir Fred. Bramwell, F.R.S., inthe chair). The last ordi- 
nary meeting of the session will be held on the 24th of May. 





THE THEORY OF THE GAS ENGINE. 

Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 4th of April, Mr. Brunlees, 
Vice-President, in the chair, the paper read was ‘*‘ On the 
Theory of the Gas Engine,’’ by Mr. Dugald Clerk. : 

The practical problem of the conversion of heat into 
mechanical work had been partially!solved by the steam 
engine ; but its efficiency was so low that it could not be 
considered as complete or final. Hot air in the past had 
been looked upon as a possible advance. Owing, however, 
to many futile attempts, it had long been deemed useless to 
look in that direction for better results. The great progress 
made in recent years with the gas engine, from the state of 
an interesting but troublesome toy to a practical, powerful 
rival of the steam engine, had shown that air might, after 
all, be the chief motive power of the future. 

Three distinct types of gas engines had been proposed : 

1. Anengine drawing into the cylinder gas and air at 
atmospheric pressure for a portion of its stroke, cutting off 
communication with the outer atmosphere, and immediately 
igniting the mixture, the piston being pushed forward by 
the pressure of the ignited gases during the remainder of 
its stroke. The instroke discharged the products of com- 
bustion. ; 

2. An engine in which a mixture of gas and air was 
drawn into a pump, and was discharged by the return 
stroke into a reserveir in a state of compression. From 
the reservoir the mixture entered a cylinder, being ignited 
as itentered, and without rise in pressure, but simply 
increased in volume, and following the piston as it moved 
forward, the return stroke discharged the products of com- 
bustion. ° 

3. An engine in which a mixture of gasand air was com- 
pressed or introduced under compression into a cylinder, or 
space at the end of a cylinder, and then ignited while the 
volume remained constant and the pressure rose. Under 
this pressure the piston moved forward and the return 
stroke discharged the exhaust. 

Types 1 and 3 were explosion engines, the volume of the 
mixture remaining constant while the pressure increased. 
l'ype 2 was a gradual combustion engine in which the pres- 
stre was constant but the volume increased. Calculating 
the power to be obtained from each of these methods, 
supposing no loss of heat to the cylinder, it was found that 
an engine of type 1 using 100 heat units, would convert 21 
units into mechanical work; in type 2, 36 units, and in 
type 3, 45units. The great advantage of compression was 
clearly seen by the simple operation of compressing before 
heating, the last engine giving for the same expenditure of 
heat 2.1 times as much work as the first. In any gas 
engine compressing before ignition, igniting at constant 
volume and expanding to the volume as before ignition, the 
possible duty D was determined by the atmospheric abso- 
lute temperature T', and the absolute temperature after 


! + 9 
’ whatever might be 


compression, T; and it was D= T 


the maximum temperature after ignition. Increasing the 
temperature of ignition increased the power of the engine, 
but did not cause the conversion of « greater portion of 
heat into work. That was, the possible duty of the engine 
was determined solely by the amount of compression before 
ignition. Compression made it possible to obtain from 
heated air a great amount of work with but a small move- 
ment of piston, the smaller volume giving greater pressures 
and thus rendering the power developed more mechanically 
available. Seeing the great difference produced between 
types land 3 by the simple difference in the cycle operation 
when there was no loss of heat through the off sides of the 
cylinder, the question arose which engine in actual practice, 
with the cylinder kept cold by water, would come nearest 
this theory? In which of the engines would there be the 
smaller loss of heat? Comparing the two engines, with 
equal movements of piston, it was found that the compres- 
sion engine had the advantage of a lower average tempera- 
ture and a greater amount of work done; also of less 
surface exposed to flame, and consequently it lost less heat 
to the cylinder. Taking all the circumstances into con- 
sideration, it was certainly not over-estimating the advan- 
tage of the compression engine to say that it would, under 
practical conditions, give for a certain amount of heat, 
three times the work it was possible to get from an engine 
using no compression. 

It was interesting to calculate the amounts of gas 
required by the three types under the supposed conditions. 
Taking the amount of heat evolved by 1 cubic foot of 
average coal gas as equivalent to 505,000 foot-pounds, 
and calculating the gas required if all the heat were con- 
verted into work, it was found to be 3.92 cubic feet per 
horse power per honr. ‘Therefore, the amounts of gas 
required by the three types of engines would be: 

3.92_ 
0.21 
3.92 
0.36 
3 op 

—= 8.6 ” ”? ” 


0.45 


Type 1. 18.3 cubic feet per H.P. per hour. 


=10.9 


Comparing these figures with results obtained in practice 
from the three types of engine losing heat through the sides 
of the cylinder, it was ascertained that the amount of gas 
consumed was as follows: 
Type 1. Lenoir, 95 cubic feet per I.H.P. per 
Hugon, 85 ° ”9 ’ 
ss 2. Brayton, 50 

* 3. Otto, 20 ” ” ” 
It would be seen that the order of consumption was what 
was required by theory. The Otto engine converted about 
18 per cent. of the heat used by it into work, while the 
Hugon engine only converted 3.9 per cent. Taking the loss 
of heat to the cylinder as given by the comparison of the 
adiabatic line of fall of temperature with the actual,line 
of fall as shown on the indicator diagram, it appeared much 


hour. 


” ” ” 


less than was really the case, as shown by the gas 
by theengine. The maximum pressure produced was | 
less than would be expected from the amount gee 
present ; this was due to the limiting effect of che an 
dissociation. The gas engine presented a more com os 7 
problem than a hot-air engine using air heated to th . _— 
degree. Analysing the disposal of 100 heat units by Clerk’, 
gas engine, it was found to convert 17.8 into weet : 
discharge 29.3 with the exhaust gases, and to lose t ‘he 
sides of the cylinder and piston 52.9 units. About I ro - 
of the whole heat used passed through the eylinder me 
heating water. St. Claire Deville had shown that the 
was decomposed into its constituents at a comparatiy sd 
low temperature, considerable decomposition taking pl ~ : 
1200 deg. Cent. The cause of so near an approach te, > 
line of theoretical fall, as was shown by the actual ind — 
tor diagram, was simply the continuous combination of the 
dissociated gases. At a maximum temperature of al - 
1600 deg. Cent., complete combination of the eonee : mith 
oxygen was impossible, and could only take place whe he ‘ 
temperature fell low enough. — 

In calculating the efficiency of the gas eng 
diagram, all previous observers had fallen 
through neglecting the effects of dissociation 
ingly, their results were much too high. 
this so-called sustained pressure, Mr. Otto had ady. od 
the theory that inflammation was not complete when th 
maximum pressure was attained at the beginning of the 
stroke, but that by a peculiar arrangement of strata he | ‘a 
made it gradual, and continued the spread of the fame while 
the piston moved forward. Mr. Otto called it slow c _ 
bustion. This designation seemed to the author i te 
erroneous; auch an action should rather be called sh 
inflammation. It existed in the Otto engine, but only whe : 
it was working badly, and was attended with great loss ft 
heat and power. ‘This was proved by a diagram, and b: 
certain considerations deduced from Bunsen and Mallard’s 
experiments on the rates of propagation of flame throu " 
combustible mixtures. The conclusion arrived at was that 
slow inflammation was to be avoided in the gas engine and 
that every effort should be made to secure com lete 
inflammation at the beginning of the stroke. The oan : 
had found it possible to ignite a whole mass in any re 
time, between the limits of one-tenth and one-hundredth 
part of a second, by arranging the plan of ignition so t} at 
some mechanical disturbance by the entering flame was 
permitted. A diagram taken trom the Otto and Langen 
free-piston engine, as given in a paper by Mr. F. W 
Crossley, and an analysis of his reasoning, showed that the 
results were misinterpreted, and false conclusions arrived 
at concerning the nature of an explosion. Mr. Crossle 
considered that an explosion of gas and air, pure po, 
simple, must be accompanied by a rapid rise and an almost 
instantaneous fall of pressure. ‘This, he thought was 
proved by the diagram, but in this statement the author 
could not concur. 

From the considerations advanced in this paper, it would 
be seen tliat the cause of the comparative efficiency of the 
modern gas engines over the old Lenoir and Hugon type 
was to be summed up in the one word * compression 
Withont compression before ignition an engine could not 
be produced giving power economically and with small 
bulk. The mixture used might be diluted, air might 
introduced in front of gas and air, or an elaborate system 
of stratification might be adopted, but without compression 
no good effect would be produced. The gas « ngine Was as 
yet in its infancy, and many long years of work were 
necessary before it could rank with the steam engine in 
capacity for all manner of uses. The time would come 
when factories, railways, and ships would be driven by gas 
engines as efficient as any steam engine, and much safer 
and more economical of fuel. The steam engine converted 
so small an amount of the heat used by it into work that, 
alt hough it was the glory and the honour of the first half 
of this century, it should be a standing reproach to 
engineers and scientists of the present time, buviny con- 
stantl before them the researches of Mayer and Joule. 
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Steam Fire Enaines 1n Lonpon.—The Metropolitan 
Board of Works, mindfal of their increasing responsilality 
as regards fires in the metropolis, have just ordered three 
of Shand, Mason, and Co.’s most improved form of steam 
fire engines, as an addition to the plant of the Metropolitan 
Fire Brigade. As an evidence of the durability of this 
class of machine we may state that the same firm last week 
delivered a similar engine to take the place of one that bad 
been eighteen years in constant use. 


ELECTRICAL ENGINEERING COLLEGE. — We understand 
that the Hammond (Brush) Company have started an Elec- 
trical Engineering College in order to provide the thorough 
scientific and practical training necessary to young men of 





good education who wish to become electrical engineers. 
| In view of the great developments that lie before electricity 
| in every branch, this college meets a decided want, and its 
| connexion with this successful commercial company will 
| give an opportunity of securing a business training not 
obtainable at any of the ordinary scientific colleges. 


CoaL IN BriTIsH Cotumsra.—Anthracite coal has been 
recently discovered in Vancouver Island, about thirty-five 
miles from Victoria. The first discovery was a 7 ft. seam. 
There is an immense field of the coal where the discovery 
was made, and it is thought that any company which 
obtains possession of these coal mines will hold the key 
to the commerce of the Northern Pacific. The first dis- 
covery of coal in Vancouver Island was the only true coal 
ever discovered in the Pacific Coast. The Wellington seam 
on the island, owned by Messrs. Dunsmuir, Diggel, and 
Co., is exporting large quantities to San Francisco. The 





Vancouver Coal Company arenow sinking new shafts at 
Nanaimo. 
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4471, 4519. 4541, eer 4439, 4444. pron! 
all of the year 1881. 58, 


























































































































































































































































































ENGINEERING. 


vertically in guides and raised by a chain which is wound around 
an ecceatric or cam. The cam is rotated by a lever which is 
drawn down the requisite distance, and then released to allow the 
tup tofall. (June 15, 1881). 

3390. Railways: P.J.Neate, London. [6d. 5 Figs.) 
—The fishplates are attached by bolts having, in place of the usual 
nuts, long plates which are tapped to suit the bolt and are screwed 


[APRIL 14, 1882. 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING APRIL 8, 1882. 
Abstracts marked with a * relate to applications not proceeded 
wit he number of Views given in the Specification Drawings 

is stated in each case after the price; where none are mentioned 
the Specification is not Iliustrated, 
Where inventions are communicated from abroad, the Names éc., 
Communicators are given in italics 
ppies of Specifications may be obtained at 38, Cursttor-street, Chancery- 
ane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H READER LACK. 


1780.* Distilling _Seganates: L. 8. Lederer, 

Dalston, Seem. n, Hanover vany.) 
sts essential titted ir ly with oases 
mash over the trays 
‘ ; h passes up 
vapours from 


of the 


Pad 


1a] 
3 and fle ws 
ugh the | 
quor. (Api 
2009. Machinery for Gennes wee, &c.: 
arrison, Bradford. [6 ble's. comb 
aned fring from noil « of the outer c 
drawivg off whit 
he teeth of the I nverted into noil. 
n the cleaned fringes are converted top. 
»a Noble's comb, in place « e of the small inner 
‘4 é revo 4 apparatus after 
y and Campbell's Patent 42 nis apparatus the 
ed fringes are seized and carri ) ymb working at an 
see Specification 480 of 1575), or to se oti nal lifting combs 
hich ike through the flores and liberate them. The bulk of the 
fibres are then one off by rollers so as to produce a continuous 
sliver free from noil. (May 9, 1881). 


2167. Valves W. Askew and A. Aird, Man- 
chester. s.]—The valves are to prevent the collapse 
of steam dryi a *rs,such as are used in the floishing of 
textile fabrics, ey differ from existing valves in being 
screwed to a bush the cylinder so that they can be removed 
for repairs, and in being set to open before the internal pressure 
aches the atmospheric level. By thisarrangement all possibility 
accident is avoided it is 1, (May 18,1881) 


2471. Machine for ~aaeaben and Bruising Straw: 
J. M Gorham, Lincoln (td. 3 Fi onsists in the 
of two separate concaves fit s and pegs, also ina 
w 'P late connecting the two ming a receptacle 
f The straw afte s delivered into a 

r sse d eee by drums, cut 

cause it to become 


u€ 1 25, 

J. F. 

leaves 

e free 

rol ler, h 

bbed into t circul 
} 


his invent 
is fitted t 


into“ 


ontende 
73. i|—+( 
use 
I 

I 

) 

t rushed 

2595. Compound Manual Lever Hammer: 
Cuthbert, Landport, and G. H. King, Portsea. [é¢. 


3 Figs.}—This hammer cupies an intermediate place between 
the sledge and the steam hammer, Over the anvil is a tup sliding 


J. 


Simon (Sect). 


ircular | 


is | 


up taut to the fishplate. Should the nut plate work loose, and con- 
wheel of a passing train and the nut returned to its proper position 
for fastening the rails to the chairs 


yve in the wedge and partly ina recess in the chair. 
the peg work upwards it is replaced by the passing wheel, 
runs over its head and forces it back into the recess, 
1831). 


3407. Churns: A. Stewart, 
Sussex. [6¢. 3 Figs.)}—The invention consists chiefly 
shape of the vessel, and the peculiar movement given to it. 
vessel or churn contains no ** dashers” or internal apparatus, 
churning being effected by the motion which compels the cream t 
circulate in a curved direction similar to the figure 
1831) 


gro 





| ter (6d. 11 Figs.) ikes orspines formed of sep 
| wire are twisted aroun a the meshes for the } 
| persons or animals from pressiug against « 
| netting. (August 9, 1881) 
3532.* Plateto Secure Hinges to Woodwork: J. 
q R. Gough, Kennington, Surrey. ([4¢. 6 fiys.)—The plates 
of hinges, &c., which require to be sunk flush into woodwork are 
made in the form of a succession of segments of circles, that the 
| recess in the wood can be formed with a brace and bit, instead of 
y a chisel as heretofore. (August 15, 1881) 


3568. Concertinas and Accordions: B. Berry. 
| 


ar 


Newcastle.on-Tyne. [tid 7 figs.)—The six natural notes 

} are sounded by one row of ke 2ys and the _ a identa Is w th the 
enth natural note are sounded by anothe 

é rt, the form of the reed char the | metho 

d tixing the stop, const (August 


3625. Pickers and Picker Spindles, &c.: I. and 
A. Wallwork, Ashton-under- Line, Lancashire. 
id. 19 Fi The spindles are w, and have a number of 

es drilled in them. These holes are plugged up with wood, 
spindle filled with oil, and the ends sealed she lubricant 
supplied to the picker through the pores of the we 
temperature during working insuring a 
August 20, 1881) 


3647. Steering Apparatus for Ships, &c.: J. 
| Walker and W. and T. Thompson, Seaham Har 
| bour, Durham. [(¢. 11 Fiys) ls for & combined hand and 
steam steering apparatus, the chief feature of n welty of which | 
-cnsists in the use of a circular steam casing, in which a vane or 
flap piston works. The arrangement in the illus n 
2 is the hand power moti aft, w y pinion de and 
wheel W hainw l en st 


tl 


constant suppl) 


ge 
n sh 


tratic 


gives motion to t 


r 


| 


| 


is 


i 


& 


oe 





gear by clutch F, 
ver L, is at the s 
n a featber key 
the ‘sh uft 

by 


nion is thrown out of 
ch G, the movement of the | 
action. The latter clutch sli 

| so that when in gear the revolution of 

|} and spurwheel 5 and W. Steam is admitted 

sont ng a “ jockey valve 

ther side of a vane or fap isto 

| cular cylinder or casing C 2; 

the shaft D, and so gives motion 

| 1881) 


3652. Coiling Machine: C. L. Clarke and J 
Leigh. Manchester. [(¢. 4 Figs.}—Refers to improvements 

n former Patent 2229 of 1880, The machine is for coiling wire 
and thread side by side in forming induction coils, but may, by a 
moditication, be adapted for forming induction coils of covered 
wire only. The apparatus has two headstocks similar to those of 
lathes, one having a spindle which can be revolved in either direc- 
tion. The wire and thread are wound on separate bobbins and 
are carried through tension devices similar to those of a sewing 
machine. When the first coil is completed a layer of paraffin 
paper is placed around it, the machine reversed, and the succeeding 
coil wound in the opposite direction. (August 22, 1881) 


3655. Division and Regulation of Electric 
Dunstan, Donhead Saint-Mary, 

Pfannkuche, Westminster. [tid 

3 Figs.)—A and B are two solenoids whose cores are connected by 
a brass rod formed at its central portion E into a double rack 
Into these racks gear two segments pivotted at H and H!, and 
provided with arms which extend over the terminals GG' of a 
set of resistance coils. Supposing a current to be divided between 
two circuits, in each of which one of the solenoids is included, and 
supposing the A circuit to have the greater resistance, the core 
will be sucked into the solenoid B, and the arms H H' be moved 
in the direction of the arrows, throwing resistances into the B 
circuit and cutting them out of the A circuit, $y winding the 
solenoids suitably diff-rent proportions of current may be distri- 
buted to the two circuits. When a current is to be divided into 
four parts itis first halved by such an apparatus, and then each 
moiety is again divided by similar apparatus. The relation of the 


} 


et 


d the 
me put 
shaft D, 
irns the chain 
steam chest A 
act on one or 
tbin the cir- 


by 


les « 


| the « 


(August 6, 


Sass. Wire Netting: W. H. Johnson, Seanenee, 
of 


sequently turn on the bolt, its end is depressed by the flange of the 


According to another part of the invention, the keys or wedges used 
are prevented from working 
out by means of a peg, which passes partly through a transverse 
Should 
which 
(August 4, 


Hayward's Heath, 

the 
% The 
the 


xd plugs, the rise | Kin 


spur- 
| 


‘ 1 he appliance may be adapted 
st 1881 = ee 
3658 asvesting Machines: w. R. Lake, Lon- 
don. VM. niz . 2 The chief feature 
novelty f thi nvention cons AS. me thod of cutting the 
by means < ‘indepé nient aes s. Two series of blade 8 Operat 
rege Nae Yay lar to th at of a ho yrse clippe The lower blade 
» fixed to the r : ead rs for guiding th 
cr op to the knive 


3663. Movable Angled-Feather Furnace Fire- 
pee J.G. Galley, Forest Gate, Essex [i 5 Pigs 

flrebars, which are narrower at the upper than the lo 

at each end so that they can be The 8 “tiny 

hed snd the spaces arrans to admit 

er quantity of oxygen than usual. (Aug 


» 


8. 


cked. 





>t of s 
t 23, 181 


.| 3666, Steam Pipes and pooner for Dredger 
D 


,|and other Cranes w and 
gston-upon-Hull, Yorkshire. ((/ 
ists in bringing the steam inlet pipe into the bottom 
} pillar of the The upper part of the = ar has a po 
| passage, wh livers the steam to @ cast-iron tup brac ket . fro ym 
whence it yed to the cylinders by steam \ugust 
23, 1881 
3669. Devices for Goutatning Money Applicable 
to Pocket Books, &c.: R. Lake, London. \J/. i 
Meaker, Auburn, U.S.A.) (Sd. bf Figs.}—the apparatus is formed 
fa sheet metal shell, and has a locking device which can 
ened when the apparatus is in a horizontal position 


Priestman, 


h de 
is conve pipes, 


niy be 


(August 


} 23, 1831) 





magnet current to the external current in shunt wound dynamo 
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| 
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3675. Machinery for Sorting or Separating 
Seeds or Grain: K. H. Sander, Leipzig. Germany 
td. 13 Figs.}—Is for improvements on former Fatens 65 54 of f 1881 
nstead of subjecting the seed to the act 

receives a slow contint 
teral to-and-fro motion, the latter moti 
-ession of blows imparted to the tra “ 
zg hammers used in its place. (August 23, 1831 


3683 Winding Gear for Mines: J. Craven, 
Wakefield, Yorkshire. (4¢. 2 /fiys.)—Instead of c 
the ropes round the drums as usual, a single winding rope is u 

is first attached to one of the cages, then passed over one 

ead gear pulley, and then under e of two grooved wi ndi g 

t —: it then _pasece ver an in e 
‘ pulley, and finally « 


ond winding j 
when the end is attached to the 


< 


og 


his 


the 
r puiley, second 
24, 1881 

3688. Sewing Machines: 
[* 10 Figs.J}—Is tor imp rovements on former Patent 4326 of 
The pres nt invention con (1) in @ tension de 

af tam platen qoenned tone “wher by a screw and st 

r thread holder in which there is a brush to h 

to its being drawn up’; (3) in a brake arrang 
and (4) in a ser springs, arranged so as to act as am 
driving the mach (August 24, 1881), 

3701. Bending Rails, Bars, &c.: J. H. Johnson, 

A 


London. (Ll. hija Smichor, Kohemia) [6d. Figs.j—In 
this apparatus roller ded for bearir t 


A. Watkins, London, 


sts 
formed 
2) in a lowe 

loop previous 


ne 


7 
a vi g | 
f the . bars, &c., so that whe 
xem the rails are bent to a « ~urvat are in ¢ 
ance apart to which the 
The rails stand still. ( names S 25 


3713. Construction of Baths: c.. D. Douglas, Lon 

6 10 #igs.}—A chamber is formed in the bath for the 

ytion of the pipes and fittings, the object being to afford easy 
for repairs (August 25, 1881) 


3715. Gas Engines and the Automatic Gene- 
ration of Gas therefor: H. Williams, Southport. 
td. 7 Figs.}—Kelates, firstly, toengines in which gas is obtained 
from petroleum oils, and, secondly, to a means for igniting the 
charge by means of a flame of petroleum. There is formed in the 
slide valve B a system of retorts C, preferably of plati num tubes. 
Once in every double stroke a suificient quantity of petroleum is 


ar 


access 


injected into the retorts, which are heated by burners F beneat h 
them, The gas thus produced flows into the chamber D, and 
thence into the cylinder. intermixing on its way with the necessary 
quantity of air. “She yuld the generation of gas be too rapid the 
pressure of gas in the chamber D will increase and the gas 
through the pipe J pressing on the flexible diaphragmin K will 
close the valve H against thespring L and arrest the flow of the 
oil into the retort. The burners F consist of plugs of carbon or 
fireclay set in adjustable holders at the bottom of the chimney 
which passes through the oil reservoir N. To ignite the charge the 
slic de valve B in the course of its travel causes the small chamber 
V (Fig. 1) to communicate through the groove W (lig. 3) 
with the oil supply. The oil passes from th e chamber through 
the holder U, and saturates the carbon plug U! in the chamber r. 
In the course of the stroke this plug communicates with the flame 
F and the oil ignites, and is then carried forwards until it is 
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opposite the c sylinder port when it explodesthecharge. A modifica- 


tion of this engine is also described, (August 25, 1881). 


3717. Manufacture of Cotton Cloths known as 
Cotton Cords: J. Winter and T. Ivers, Farnworth, 
Lancashire. (6d. 20 figs.) The claims areas follows: “In 
weaving cotton cords with twelve or twenty-four warp threads to 
the draught or gait over, the raising of either three or six con- 
secutive warp threads simultaneously, and intersecting them with 
the weft th reads.’ The imp roved cotton cords woven as 
described.” (August 25, 1881) 


3721. Rope and Hawser Stoppers: T. Edmond, 
Plymouth, Devonshire. [4¢. 3 Fiys,)—Consists of an 
arrangement of jointe d levers and jaws, The rope cr hawser is 
laced in the jaws, which are operated by a hand lever at ratchet 
(August 25, 1881). 

3728 ‘Production and Application of Ozonised 
Oxygen for Bleaching, =" E. Hagen. Ealing, 
Midalesex. (L.% Srin and 2 . Brin, Paris). [¢d, 2 Figs.) 
The oxygen is ozon sed by placing it in a cool attenuated condition 
in an electric circuit, the current being continuous or in the form 
of sparks This forms the chief feature of the invention. The 
ozonisation of water, and bleaching and purifying of sugary juices 


by means of the ozonised oxygen, is also claimed as novel. (August 
26, 1881) 
3736.* Glass Holders for Gasaliers and Lamps: 


H. Joy, Birmingham. (4d. 4 Figs.j—For securing the 
globes to the holders, one of the three arms or brackets has 
a fastener which engages with the inside of tue rim. (August 27, 
1881). 


3738. Apparatus for Heating by Gas: E. Haskell, 
London, and J. P. Bayly, Paddington, Middlesex. 
[6d. 3 Figs.}—The apparatus is formed to fit into ordinary fire 
grates, and consists of a metal case pe rforated at the bottom and 
containing rough rock-shaped piece glass which are heated by 
jets of gas and imitate live coals. (August 27, 1881) 


3746. Consuming Coal and other Fuel for Heat- 
ing Purposes: E. Kaulbach. London. [id 5 Figs.j— 


as of 


The fuel is contained in a closed box with open spaces on all sides 
supported by trunnions, and capable of being moved forward or 
backward, or reversed, the object being to obtain perfect combus- 


(August 27, 1881 


3758. Machinery for Cutting Gut Fabrics: J. 
Fox, London. (6d. 4 Figs.)—A knife blade projecting through 
a slot in a table receives an er down movement from gearing 

The fabric to be cut is held by bars and pressed against 


beneath. 
the moving knife. (August 29, 1881), 


3760. Sewing Machines: H. Bland, Luton, Bed- 
fordshire. (8d. 24 Figs) — The improvements are chiefly 
applicable to sewing machines used in the manufacture of straw 
hats and bonnets. The invention consists in numerous constructive 
details and arrangements of parts. One of the principal features 
is the method of actuating the needle by mechanism situated out- 
side the arm, and arranged so that the needle is made to work in 
an upward direction from beneath the cloth piate. (August 29%, 
1881) 


3768. Automatic Electric Railway Signalling 
Apparatus: W Morgan Brown, London. (UV. Gusseit 
and I, Fisher, Pittsburg, U.S_A,) (10d. 22 Figs.) —Consistsin dividing 
the length of a line of railway ‘in signal sections of any required 
length, ‘and in guarding each section by a signal placed at or near 
the entrance of such section. The signal is actuated or controlled 
by electric circuits extending the eutire length of the section to 
which itappertains. The electro-magnets are in turn controlled 
through the electric circuit by a circuit closer attachedto the 
train. The passage of a train over each su signal 
section causes a danger signal to be exhibited at the entrance 
of eac from the time the train enters at one end 
until it leaves at the opposite end, or the signal can by 
another arrangement be made to remain at the danger posi- 
tion until the train passes over the next section or a certain por- 
tion of it. One of the principal features of the invention is the com- 
bination of the electric circuits and apparatus, in which the several 
circuits, instead of being entirely independent of each other, in 
the ordin ary arrangement, are made to act to acertain extent 
dependently, so that while each signal is under the direct contr 
of the train which is trav 1g the section, it is also under the 
indirect contro] of the tame train through the agency of the next 
signal circuit in the series, during the time the train is traversing 
& portion of the next section. (August 30, 1881). 


3771. Production of ey = Electricity: A. 
Banks, Birmingham. [6d 2 Fi: the invention con 
sists in combining the p ckling of metal “plat es, preparatory to 
galvanising, with the production of electricity. To this end the 
bath is converted into a vultaic cell by the addition of porous jars 
and carbon electrodes. The plates, which take the place of the 
zinc in an ordinary battery, are immersed in dilute sulphuric 
acid and the carbon in any suitable liquid. The current produced 
can be applied to any useful purpose, (August 30, 1581), 
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3774. Button-Hole Attachments for Sewing 
Machines: A.M. Clark, London, (/. X. Harris, Spring- 
field. U.y.A.) (6d. 9% Figs.}—\the clovh is held in a clamp and 
08 illated laterally, and st the same time receives an intermittent 


longitudinal movement forward and backward under the action 
of the needle by a lever connected with the needle bar. The 
— of the present inve mi yn is to make this feed motion more 


gular and certain. (August 30, 1881), 

‘3783, Furnaces; J. H. Johnson, London. (// 
Perret, Paris). (6d. 8 Figs.}—Refers chiefly to flrebars for fur- 
naces. The bars are made with webs of considerable depth, and 
are partially immersed in water, so as to be continually cooled. 


The bars have one or more slots perpendicular to tbe plane of the 
grate for the purpose of p eveniing the bars from breaking under 
on Strain resulting from the difference of expansion. (August 30, 
S51). 


3789. Machine for Stentering, Stretching, and 
Drying Fabrics: C. A. Barlow, Manchester. (£. 








Welter, Paris). (6d. 3 Figs.)—A series of steam pipes extend 
from end to end of the machine, over and under which the fabric 
is passed. The fabric is stentered or stretched by a “ fly” appa- 
ratus driven by gearing at the requisite speed. (August 31, 
1881). 

3791. Preparing Vegetable Fibres: W. , 
Barlow, London. (J. Roquet, Paris). (6d. 5 Figs1—Con- 
sists in a machine which simultaneously effects the breakage of the 
external fibres and the ligneous parts, and clears the fibres from 
all foreign or extraneous bodies. The first operation is produced 
by grooved breaking cylinders and (the fibres being pushed 
forward) the second operation is performed by revolving beaters 
or paddies, (August 31, 1881). 


3793. Manufacture of Articles of India-Rubber, 
&c.: B. J. B. Mills, London. (J. J/. C. Smith and H. Gelpcke, 
New York, U.S.A,). (8d, 14 Figs.]—Essentially consists in the 
process of making hollow articles of rubber by pressing the sepa- 
rate halves in moulds or dies between sheet metal and foil, then 
removing the foil from the surfaces which are to be joined together, 
uniting the parts upder pressure, and vulcanising the articles in 
water under pressure, the water being admited to the interior to 
prevent collapsing, (August 31, 1881). 


3796. Lensesfor Use in Pavement agnte, | &o.: : 
A. M. Clark, ‘eat; (P. Collamore, Boston, U.S8.A., and N, 
Boyle, Springfield, U.S.A.) (6d. 5 Figs.}—The lenses or semi- 
prisms are formed so that the light | can be reflected at any angle 
and from any position. (August 31, 1881). 


3797. Bottle-Washing Machines: D. C. Foster, 
Hull, Yorkshire. (6d. 3 Figs.)—Consists of a number of 
brushes fixed to horizontal revolving spindles, and a series of 
rinsers or jet nozzles. The bottles are placed in a trough, and are 
cleaned by the revolution of the brushes, jets of water from the 
nozzles rinsing them both internally and externally. (August 31, 
1881) 


3798.* Apparatus for Heating or Boiling Water 
by Means of Gas or Oil Burners: L. Dove, London. 
(4d. 1 Fig.)—The water to be heated circulates around and up an 
annular space between an outer and inner cylinder, passes through 
a series of tubes which are heated by burners, and makes its exit 
ja a hot condition, (August 31, 1881) 


3799. Electric Lamps: W. Crookes, London. 
(6d. 8 Figs.|\—To form an incandescence lamp a cylinder of glass 
is blown into the shape shown in Fig. 1, and its end is doubled 
inwards by a two-pronged tool (Fig, 2) till it takes the configuration 
illustrated in elevation and plan in Fig. 3. At this stage an ex- 
hausting tube (shown in dotted lines) is fused to the globe and 
the neck is divided and the upper end rounded off and closed 
(Fig. 4). The two hollow points at the top of the projection B are 
opened and conducting wires passed into them. If platinum 
wires are used they are sealed directly to the glass, but if other 
metal is employed the wires are coated with white enamel 
or arsenic glass and passed through short cylinders of glass into 
which the enamel is melted. Such a conductor and cylinder are 
shown in Fig. 5. The wireis then passed through the open point of 
the glass projection until the glass cylinder on the wire rests 
against the end of the glass projection, and the two are then 
sealed together in the blowpipe either with or without the inter- 
position of arsenic glass or enamel. The parts now have the 
appearance shown in Fig. 6. After the carbon filament has been 
connected to the wires the lamp neck can be joined (Fig. 7) and 
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the exhaustion be effected. The difficulty of making a good con- 
nexion between conducting wires other than platinum and the 
xluss can be avoided by using a compound wire with a core of 
copper or silver and a platinum sheathing. Fig. 8 shows an appa- 
ratus for adjusting the resistances of the bridges. A is a glass 
vessel, C a plate of vulcanised fibre, D D' giass-covered wires, E a 
mercury seal, G the exhausting pipe, H tube leading to @ vessel 


containing chloroform or other substance. The chloroform may 
also be paced in the cup I. The resistance of each bridge is 
measured, and, if it be too great, a current ix sent through it until a 
sufficient quantity of carbou is deposited on it to augment the con- 
ductivity, In order to increase the rigidity of the carbon filaments 
they are made of a flat section and receive a twist of a quarter of 
a circle in being placed in the terminals. (August 31, 1881). 
3815. rey! Busks: H.and B. G. Simpson, Shef- 
field (4d. 2 fivs.jJ—Each busk widens out at the bottom into a 
fan-like fo rm Ln Ww ide part is divided into fingers by slits. 


(September 2, “188 


3820. Pare or Enamelling Certain xinds of 
Bricks or Tiles: F.F. Pearson, Dudley. [tid. 3 igs.) 
—The stream of clay from the pug mill is pas ed throug gh a box 
rather larger than itself, and kept constantly tilled with enamel. 
The bricks emerge from the box through a die which sweeps 
off the superfluity, and after being dried they are glazed and 
burned. (September 2, 1581). 


3821 Electric Lamps or Regulators: A. L. 
Fyie, London, and J. Main, Brixton. [6¢. 2 Figs.j— 

rack on the upper carbon-holder B is in gear with the first wheel 
of a train carried in the frame C, which is suspended from the 
lever D and is capable of a siight vertical motion. The last wheel 
of the train is a brake drum, and is situated beneath the brake 
shoe /* on the balanced lever 7°. When the circuit is completed 
the solenvid E sucks in its core, and by means of the lever D raises 








, the frame C and with it the upper carbon, establishing the arc. As 
the carbons consume the power of the shunt magnet G increases. 
and it attracts the lever /*, relieving the brake wheel from the 
weight of the shoe, and allowing the train to move and the upper 

older to run down by gravity. Lisa stop which receives the end 
of the brake lever when the power of the solenoid no longer 
suffices to uphold the frame, R is a resistance in the shunt circuit, 
Fig. 2 shows a modification in which a solenoid is substituted for 

















the magnet G. When the lamp is intended for use on a single 
circuit, the solenoid G is traversed by the main current, and acts 
against a spring which tends to raise the brakelever. (September 
2, 1881). 


3824. UtiHsing the Volatile Products given off 
from Coffee »eans while being Roasted: J. Wetter, 
London. (4 °. sings. Baltimore,U.S.A.) [6d. 1 Fig.)}—The 
fumes are pas:=«) urst through hot water and then through cold 
water to separate the constituents into two sets. The retult may 
be mixed with a mucilaginous vehicle and used to coat the roasted 
beans. (September 2, 1881). 


3828. Apparatus for Raising and Lowering 
Gasaliers and Chandeliers, &c.: M. Merichenski, 


Poplar. (6d. 3 Figs.)—The friction of a screw in a nut serves 
instead of counterweights to balance the chandelier. (September 
2, 1881). 

3831. Milking Cows: A. B. Crees, Ilminster 
Somerset. (6d. 6 Figs.}—The action of the hand in milking is 
imitated by means of rollers. (September 2, 1881). 

3833. Valves or Regulators: A, E. Lucas, 
London. [td. 4 Figs.}—A hole is bored up the valve, anda 


pointed spindle pivotted to one end of the bal! lever introduced, 





Should a vacuum be 


upon which the valve is free to adjust itself. 
valve and pass 


formed in the pipes the air pressure will raise the 
inwards. (September 3, 1881). 


3839. Firegrates for Burning Dense and Fila- 
mentous or Fibrous Fuel; C. Abel, London. 
(A. Godillot, Paris), (6d. 8 Figs.}—The grate is for burning cane 
trash. sawdust, tan, &c., and comprises sets of grate bars arranged 
so as to form two or more triangular faces set at an angie to each 
other and to the bed of the furnace, with the apex resting against 
either a flat vertical wall or in the angle of two walls. The bed is 
sclid, and the fuel is fed through a hopper in the roof. (September 
3, 1881). 

3842. Shuttles for Weaving: S. Tweedale, Ac- 
crington. (4d. 5 Figs.)—The weit is passed through a bole in 
a small wheel in its passage from the pin to the shuttle eye. 
When the shed is not properly raised. or when there is a float, the 

warp ends bear on the mille d edge of the wheel as the shuttle is 
picked and rotate it. thereby breaking the weft and stopping the 
loom. (september 3, 1881). 


3854. Making Clouded. Flaked, or Spotted Yarn: 
B. Norton and C. Turner, Huddersfield. |(i/. 4/%gs.] 
—The invevtors accon plish these objects **by pacing the various 
coloured fibres on a swift aud applying it in conjunction with a 
carping engiue previous to being furmed into a tiread by the 
rubvers,” They ‘also employ one or more condenrer bobbins 
having condenser threads thereon, which is drawn off by feed 
roilers through guide eyes and conveyed to the swift.’ un the 
additional swift they place a str pper having card teeth thereon at 
intervals, so that as the said -tripper revolves it pulis pieces off the 
condenser thread and deposits them on the swift piece by piece, 
They are carried round and placed on the doffer on which is 
other fibre of a different colour, all being passed through the 
machine and finally rubbed inio one thread, (September 5, 1881) 


3861* Moulding Machine for Moulding Railway 
Wheels, &c: J. Mosedale and E. Urry, London. 
(2d.j—The tyre is made hot and laid in the mould and the cast 
metal run inside it. A machine is also described for moulding 
toothed wheels, but the account is somewhat obscure, (September 
6, 1881). 

3868.* Fastenings for Gloves, &c.: W. Lloyd 
wees. London. (Ff. A. C. J. Omior, Bonnevoie-les- Luxembourg). 

d.J—A button or book is used in conjunction with an elastic 
fastening. (September 6, 1881). 


3869." Motive Power Engine: W. T. White- 
man, London. (L. Poetiger, Brunswick, and H. de Bay, Brussels), 
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[2a.) Le The e engine is actua 
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ted by heat and cold acting alternately 




















to improved bearings for the rollers, 











improved appliances for 














on @ compound bar, plate, or blade composed of two metals, the | holding the spools and co; » tubes on the tongues, and improved tips 
expansion OF linear dilatation of which is different. (September | (September 8, 1881) 
6, 1681). 3901.* Manufacture of Gas, &e.: J. H. Johnson 
3871* Dynamo-Electric Machines: H. A Har London (F. Coignet, Paris .J}—Gas is manufactured from 
borow, London 2d Che improvements consist in causing or petroleum oils by feeding » oil int> a cylinder placed 
an armature wound longitudinally to revolve within and in within a see ond < tric cylinder a surrounded by a furnace 
opposite d rection toa sec nd armature “* w i wit € ents of Phe as is decomposed in the iuner cylinder, which is at a tem 
wire.” Encl sing both armatures are the feld nu 3. (Sey I f 800 deg Cent... and the vapours rise up the interns] 
tember 6, 1881), — vlinder and descend t barrow annular space between the two 
lit t ning thoroughly decomposed in their passage, 
3872* Extraction of Oleomargarine and Fatty/ . r 8, 188l) 
Matters from Kaw Butchers’ Fat R. Wneen Dept | ; 7 
Sora. 2d the fat is disintegrated ar " 3903* Utili-ing a Stream of Water asa Motive 
tem pe {90 deg. Fabr. (September 7, Iss | Power or as a Brake, &c.: Fn Galland. London. 
t wee f 1, Swe ! 2 Anu de shoot wheeicn 
3873* Appliances for Preventing the Efflux of } \ \ojjcio is driven by a stream of w pessing under it. 1 
Deieterious .ases from Drains Pipes «c :.C 58 : eshoned cen be 1 in A. ~~ — 
Rolfe. Westminster td th 3 eu} t the cause of a 1 @ chain or warp in 
preferadly in fort & funn Ant vir x t I i Sep <3 
dish or receptacle rhe inlet dips for a 4 f 7 
the dis September 7, 1881) 3905.* Casks, Barrels, &c.: H. Blair. Glasgow 
> liq is Contain xible bag within the ¢ ) 
3874 ooms: E. Smethurst. Manchester. Prat in aon Lit, (Sep r 8. 1881). 
Vements on Patent L027 SS veaving 
a 1 3906. Producing Patterns on Certain Woven 
mplify u ! | Fabrics: J. Bariow aud J. Warburton, Bolton 
K VY has a l l 8 3. toilet Ver ma &e Che 
e the w t g " I V t two warps and two welts 
the t z Ww rs i fue). > nt S. lssl 
m. 48 the lay 3909. Apparatus for Indicating the Speed and 
eS ; Direction of Motion of Machinery. «c L 
bis I e pane Patullo, No th Shields. (24 Tue motion of the shaft is 
esired ding be ur to a bard tray gt jul. A . 3 
riapr I ¥ e whi str +4 ra of v L lsu 
be employed Sept y, Isdi 
ery Starting Bustwess Rn S Brown, Edinburgh, 3916* Bicycles: R. H. eaten London. [2d.}—The 
(6 © Onjec ar to move the Valves cf | sea o tian usual, so that the rider can vary his position 
alles palais Bixee de and 6 is rc nder September 9, 1881) 
filled with water. Th al rod 
which is a ssbead vid ¥ links 10 {& tta 3919. Rollers used for the Printing and Treat 
ment to the par's of eng \ ! ing of —— Paper &c.: J. Bardsle y; ‘Manchester 
pa bag perated by one rod 22, w 3 ¥ » hand | t \ and the pattern 18 ef hed upon 
lever 18 hrough a weigh shait 17 and links 16, U; t ‘ ral | & S r 9, 155i 
portion of the valve rod is & screw _ wan ' ow ‘| 3923. Explosive Gempouns: WwW. R. Lake. Lon- 
nut carried by an arm on the piston r Ww ’ Sidon. (P. Sand Paris he compound is nitrate of 
potash 69 | i sul 9 parts; charcoal, 10 par 
~— = <——~) 2a parts; eli f potash, 5 parts; rye fl 
| Fi ] F; : t pa ( , 1881). 
| ’ 3928.* Box. or Receptaole for Bobbins of 
| Thread &o.: . M. Clark, Pais ley, (za.]—T 
} 4 box with f different nds reacs aud means for 
| | leliverinz thes Is, (Sept r 10, 155 
} = | 3930 Manufacture or Purification of Albu 
= - men: W. P. Thompson, London U. H. Hitiman, 
_ } Ve Fort, U.S.A.) {4d.j)—The albumen is manufactured from 
i } | 1 pawn t a ng to rus 1 spav I it water 
Fy: , a t nand evap i albu 1uus Water by 
= ~ > t t sufficient low to pre ve the re y 
nif! sviu y i the 1 power of the album ihe albumen 
aay | may be preserved from sition by sali > acid, (Sep- 
mee | } teu er 10, issl 
| 3941.* Propelling and Steering of Screw 
| Steamers: F. H. F. Engel, Hamburg G. W, Claussen 
r — | ’ any). (2d. he attach 
| 1 is carr pivotied f 
| t t s ) $ 12, | ‘ 
- - | 3942.* ‘Striking Mechanism for Clocks J. Wet- 
sti] |; fu 3 ter. London . ¢ Norway 2d.J—in the 
Df  d gs the gement cannot be understood 
| (Sept r 12, 1881) 
: - ff 1 | pews 
es + ete ae 3946" Telephones: W. E. Irish, Sunderland. 
4 .s | | ’ liapor im rries brdbun ¢ tact ¢ c t lov the 
rm | 
2 . } | | —e I e I St i r 1a ring con- 
\ F | | th ne. The mug By aid of a flex 
| | t t v i su wit t é 
N | 9 3947." ” esectpetes. &e : G. M. F. Molesworth 
| | Bicetord, Devon. (2 7 yele in which the 
|S om | | cranks and pedals are arran ptember 12 
a | | i 
“ Fig9 / 3948* Boxes for Containing Safety Matohes 
a | S. Pitt Sutton. Surrey \’. W. Thomson, Ka Cey 
1f2 j i t S m ‘ : > to receiv e the p 
+ rf , and means t (S ri12,1s 
” eee 3958. Refining and cry are Starch Sugar 
_ P Jensen, London F ’ 
I i low ad f 5) 1221 ¢ ri # lex 
wr upwar l | I UV y t 8 ‘ Rta 
As t lve rod is | i at | ar t < 
ait wa itaelf it e + | (Se pten r13 1881). 
ing ; gine} 3959. Refining Starch Sugar: P. Jensen, London 
ex yi st . t. Al wrta ; Claims (1) ut iethod of 
air as Ww s f by 4 b 
the steam » I ur able 
hydraulic pre v t j " 1d 
381 F tuin liquid i g s 
3877.* Gas Holders: A. Fleming, Glasgow.— rw 2 
( R 3 ar i r r t I ugar (g < 
hi lier nd hy t 
‘ wee x n tue 
N ty ] ri i 
September ¢, 2008 4065. Building Walls so as to Render them 
3879.* ‘Aepasenes for the Manufacture of Gas | Damp-Proot, &c : W. White, Abergavenny. [(4u.;— 
for Heating a a iiuminatin s: A.M Clark. Lon i v ning +f i with a 
P f 1 ( mober 21, 188! 
don, (f £Lyner [ ‘ i i 
rotating retort, prov.de ote 4297 aephel te Apparatus: B. D. Healey, Brig 
@ coal resery . . house [4 t O pans tor meitiog bi uminuu lie 
ing ket to set unt . I nent - zs 
at ti ther e! é 3 4 t posing t ) 
3894.* Railways and Tramways: A. Berhard . : 4) 0 coustrt n 
Paris. (2¢.)—the rail , T hea la ‘ 
oriz nta 1 h ITED STAT PAT AND PATENT PRACTICE 
p t 1s with of ir sj nted i tt 
3893.* Apparatus for Igniting Gas for Illumi- 1 Is47 to i I Ir 
nating by Means of Electricity, &c.: A J. Hallam : nt is 
Saltord.and v. Walsh, Over Darwen Pie s ¢ ING, J5 a 
i t by an ¢ tric spark \ lor the ¢ i 
and 8 € m L551). | — 
sg wl Brahe 2 Mechani nfor Tramcars, &c.: T ! FOREIG D COLONIAL NOTI 
w. Duty Liver poo. 2 f rig d , 
screw ig 8 t ef | <e,. 7 ca? 1 ”" Swank estimates the pro- 
: novelty , 1831), I uction of ; ri n the who e United States for 
3900.* Locm shuttles: J.%. Crow wiley; Manohes- | 155) at 5,000,000 net tons, or 4,500,000 gress tons. In 
S. Jaques and r A 2d.)}— Relates 158v the production amounted to 4,295,414 net tons, ox 
ter. WV. A./ j I 








(Arr 14, 1882. 


——= 
2,831,191 gross tons. The ueedasiion of iron and steel 
raile is never so much a matter of speculation as that of 
pig iron. ‘The prodaction of both kinds of rails in 1881 
was probably 1,900,000 net tons, or 1,700,000 gross tons. 
The production of 1880 was 1,441,837 net tons, or 1,305,212 
gross tons, of which 440,960 gross tons were iron rails 
and 864,252 gross tons were steel rails. The estimated 
produe tion of 1,700,000 gross tons in 1881 may be divided 
into 1,200,000 gross tons of steel rails and 500,000 gross 
tons of iron rauls. 


The Electric Light in South Australia.—A company, to 
to be called the South Australian Electric Light and Power 
Company, will shortly be started with a view of introduc- 
ng electric light und power into South Australia. It is 
ntended to ay ply to Purliawent, early next session, forthe 
iry authority to construct, maintain, and work 
ectrical machines, apparatas, and appliances for purposes 
illumination, or the generation of motive power within 
e colony, and to contract for the supply of electric light 
id electric power. 


neces 


American Car Building.—The Michigan Car Com. 
’s Works, at Detroit, cover twenty-iive acres of 
employ 2000 men. The Detroit Car Wheel 
e Detroit lron Furnace Company, and the 
Baug Forge Company are auxiliary concerns, 

I'he magnitude of the operations of the Michigan Car 
Company may be im: igined when it is stated that it will 
lete this year about 6000 freight cars, requiring in 
their constraction over 30,000,000 ft. of timber, and 
between 40,000 and 50,000 tons Of iron and steel. The 
repair-work done by the Michigan Car Company aggregates 
about 500,000 dols. per annum. The Baugh Steam Forge 
Com pe any mé anufactures 40 tons of iron per day, and turns 
out 100 axles. The business of the three companies 
enumerated above will aggregate at the lowest possible 
estimate 6,500,000 dols, this year. The Detroit Car Wheel 
Company is making 300 perfect car-wheels per day, a total 
during each month of 2000 tons of wheels, in addition toa 
daily product of about 80 tons of miscellaneous castings 
for cars, locomotives, &c. 

Auckland and South Pacijic Steamship Company.—An 
influential meeting was held recently at Auckland, New 
Z to promote the formation of the Auckland and 
South Pacitic Steamship Company, with a capital of 
500,0001. The movement was warmly supported, and 
OU shares were subscribed in the room. 

Int Communications.— Engineers ap - 
pointed by the Canadian Government have been engaged 
for some time in examining a proposed route for the 
construction of a canal which will complete, it is said, 
the chain of navigation in the midland districts of Ontario, 
and will extend from the head of Georgian Bay to the Bay 
of Quinte. It is claimed by barge navigation on this route 

grain can be carri ed from Thunder Bay to Montreal in 
two and a half days’ less time, and at a cost of five cents 
per 1el, than by the Welland route. The cost of 
projected work is put at 3,000,000 dols., which, in the 
n of grain dealers, is a small sam to pay for a route 
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ga large portion of the year would insure 
railway freights for grain being kept down to a low level. 
Creusét.—An 80-ton steam hammer at the Creusot Works 


has lately been converted into a 100-ton hammer by add- 
ing to it a mass of metal weighing 20 tons. 








WESTERN Bripes, KinsaLe.—This bridge was erected 
over tue River Baudon, near Kinsale, County Cork, for the 
Grand ten of that county, from the design of Mr. S. A. 
Kirkby, the county surveyor, under whose supervision 
the work bas been carried out, assisted by Mr. O. B. Crowe 
as superintendent engineer. The total length of the bridge, 


neluding the approaches, is 1500 ft., the ironwork being 
1278 ft. it consists of four main girders placed 6 ft. apart 
centre to centre, strongly braced together, and made in 





engths forming a series of continuous girders, each 
147 ft. ke ng. At the southern end is a swing bridge 102 ft. 
long, ies saamaieaniee vessels each 40 ft. wide, moving 
on @ centre turntable, which rests on a cast-iron cylinder 
20 ft. in diameter, firmly bedded on rock and filled with 
cement concrete. One end of the swing bridge rests on a 
weil-finished limestone abutment and the other on two 6-ft. 
lers, which also support the ends of the girders forming 
e main part of the bridge. The other portions of these 
girders are supported on 124 cast-iron screw piles 12 in. in 
ter, l1}-in. metal, with close-ended screws, made in 
leugtas with socket and spigot joints designed so that 
ide diameter is the same throughout, and the joints 
g secured by wrought-iron cotters 3 in. by 2in. These 
piles are so arranged that the ends of each lot of the con- 
tinuons girders (over three spans) mentioned above rest on 
group of eight piles firmly secured together with angle- 
iron bracing, with two intermediate groups of four, giving 
a clear span of 45 ft. between each group. The screwing 
was a most arduous task, many of them 
iving driven 60ft. below the bed of the river, the 
pth of the water being over 20 ft. at high tide. On the 
top flange of the main girders transverse girders are placed, 
out 3tt. apart, the spaces between them being filled in 
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outs 


of these piles 
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lee 
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th curved flooring plates supporting the roadway, which 
composed of athick layer of cement concrete. with an 
pper layer of ‘asphaltic concrete,’ being a mixture of 
stones, sund, cement, and tar, the gutter on both sides 


being formed in Limmer aspbhalte, supplied by Mr. J. 
Worthington, of Dublin. The handrailing is composed of 
y neat cast-iron standards with four rows of gas piping, 
d between the lower part of the standards ornamental 
c.st-iron facia plates are placed, which not only add very 
much to the appearance of the bridge, but also keep the 
roadway in place. The approaches and abutments formed 
Be eparate contract, and have been executed in a most satis- 
factory manner by Mr. C. Keohane, a local contractor. 
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LITERATURE. 


Seamanship; including Names of the Principal Parts of 
ofaShip: Masts, Sails, Yards, §c.; Bends and Hitches; 
Knots and Splices; Fittings of Standing Rigging; 
Rigging of Masts; Yards and Bowsprit ; Fitting of 
Tackles; Staying Masts and Setting up Rigging ; 
Tanks, Ballast, and Provisions ; Rule of the Road and 
Vessels’ Lights; Sea Terms; Managing Sails; Boat 
Sailing; Stowage of Anchors and Cables; Masting 
Ships; Hoisting in Boats; to unmoor and proceed to 
Sea; Mechanical Powers ; Maneuvres ; to tack Ship ; 
trimming Sails; making and shortening Sail; Ropes 
and Spars carried away; Rocket and Life Kite Appa- 
ratus; Instructions on the Management of Boats in a 
Surf; Tests and Weights of Hemp Rope, Steel, and 
flexible Steel Wire Hawsers, Chain Cables, Blocks, ec. 
‘By CAPTAIN Siz GEORGE Nargs, K.C.B., R.N., Marine 
Department, Board of Trade. Sixth Edition, Enlarged 
aud Revised by Lieut. Arthur C. B. Bromuey, R.N. 
Portsmouth: Griffin and Co. 1882. ) 

Tis useful book of reference in matters of detail 

in seaman’s work, deals with each subject in cate- 

chetical form, The questions generally take the 
form “ How is such a thing to be done?” ‘“ Why 
are such things so arranged?” ‘ Why should such 

a thing not be done?’ ‘The answers are direct, 

clear, and concise, each occupying from one to 

about seven lines; and the details of each subject 
are illustrated by reference to accompanying draw- 
ings, which are exceedingly numerous. 

This form is doubtless most convenient to the 
seaman, who may refer to it for information on 
each practical operation singly; the book is clearly 
printed in large type, a great advantage in reading 
it under the common and unfavourable conditions 
of bad weather and a dull lantern. 

Among the peculiarities of this book may be 
noticed, that the title is excessively lengthy, in fact 
amounting to a summary of contents, that there is 
no preface or introduction, and that the last fifty 
pages of the book, in small type, constitute an 
incorporated appendix of modern and very useful 
matter, distinct from the more common details of 
ordinary sailors’ work, explained in the mass of the 
book. ‘The first twelve pages, accompanied by 
twelve pages of illustrations, appear also to have 
been an addition to the book made subsequently to 
its original formation ; these deal with flags, signal- 
ling, and such information as is given in sailors’ 
sigual-books, distinct and apart from other subjects, 
This addition is therefore, perhaps, not so judicious 
or as valuable as the former. 

The mass of the book relates generally to such 
sailors’ work as would occur more specially in or in 
connexion with a three-masted vessel, and the 
details more frequently assume the conditions of a 
man-of-war; hence the principal use for the book 
would be for reference on board a three-masted ship 
in the Royal Navy. 

‘The circumstances and available crew on such 
vessels, where one or two hundred men can be 
employed to carry the main sheet aft, differ very 
widely from those of a merchantman, where the whole 
crew may amount to merely a dozen, and the econo- 
mic employment of their labour within limits of time 
enters so greatly into every detail of work as to 
put both the handling of the crew and the opera- 
tions thus conducted into a very different category. 
The officer that may be wise with a hundred British 
sailors has a different task to perform when per- 
petually tacking or going ahout in severe weather 
with a crew of a dozen, perhaps half benumbed and 
underfed men of different nationalities ; he may wear 
them out in a short time simply from indifference 
to the sufficiency of labour and to its mode of appli- 
cation in detail. 

However useful, therefore, this really valuable 
book of Captain Nares may be in explaining what has 
to be done in details of seamanship, there are yet 
several parts of it that would require some addi- 
tions if the object were to render it as useful to the 
merchant seaman as it undoubtedly is to the seaman 
in the Navy. Probably that intention is beyond 
the book, but the absence of a preface leaves this 
doubtfal. 

Among clerical errors, or small errors from inad- 
vertence, which enter into all books, and more espe- 
cially good books possessing individuality, we notice 
one at page 54; the words *- power gained” actually 
meaning ‘* gain of power,’’ are incorrect, and are 
probably intended for ‘‘resulting power.” As for 
Instance, in the double whip, if the gain of power 
were twice the direct power applied, the whole 
result would be three times; whereas the effect in 
this case is simply to double the power. Similarly 
also in the other cases coming under this heading. 








There are two subjects that might have been 
referred to, of which no mention is made. One is 
sailmaking, the other, the application of steam 
power, donkey engines, &c., to help in working a 
ship. There are few sailing masters able to cut out 
a good set of sails. In long bad weather, foresails 
and foretopsails are frequently carried away, and 
the miserable substitutes run up, having in many 
cases a strangely sitting weather leech, sometimes 
give rise to the suggestion ‘‘ would it not be better 
to turn it inside out . . .” or some equally appro- 
priate and touching remark, leading to terms of 
endearment, A little guidance in sailmaking would 
hence be valuable to a great many persons, and it 
certainly is a branch of seamanship. Next, with 
regard to the labour-saving steam power in its 
application to working a ship as well as to steering 
gear, seamen are not always very well informed, 
and as accidents in connexion with such things are 
not unfrequent, a little enlightenment would be 
desirable. 

Probably these matter have been left out, on 
account of the already large size of the book, and 
its voluminous contents. 

The numerous illustrations in this book show 
extreme care, and this is more especially to be 
noticed, as they mostly include twists, bends, and 
fastenings of ropes, whee a very slight draughts- 
man’s error throws everything wrong. There are 
very few collections of illustrations of knots, bends, 
&c., in which some one or other has not some 
important mistake due to some trivial error; but 
Captain Nares’ book appears very fortunate in this 
respect, and free from errors of that class, The 
sixth edition therefore reflects great credit on the 
revision of Lieutenant Bromley, R.N., not only io 
this particular part of it, but also in the more im- 
portant enlargements added at the end of the book. 


An Elementary Treatise on the Differential Calculus. By 
Joun Minor Rice (Abridged Edition, 1880); and An 
Elementary Treatise on the Integral Calculus. By 
WiutiamM Wootsry Jounson. 1881. New York: 
J. Wiley and Sons. London: Triibner. 

This combination of two companion books in one 
binding is intended for the use of mathematical 
students, and more especially for those at the United 
States Naval Academy at Annapolis, Maryland. It 
is a sound, clear, concise, and carefully drawn up 
students’ text-book, based on Bertrand, Frenet, 
Gregory, Todhunter, and Williamson. There is 
nothing in it beyond the range, powers, and require- 
ments of such youths as take the calculus as a part 
of their curriculum ; and we hence conclude that it 
is the object of Messrs. Rice and Johnson to teach 
their pupils to handle the subject well and to some 
useful effect rather than fall into the error too 
common in this and other countries, of getting their 
more advanced pupils over as high a range of mathe- 
matics as possible, for the mere name of saying 
they have done it. 

In this respect we may in England well follow 
the more sensible plan. How many men there are 
that say they learnt all about the calculus when 
they were at school or college, but have forgotten 
it now. Perhaps such statements are not invariably 
correct, often these persons may have sat near some 
other youth that did learn it, but still in many 
cases, the teaching aimed at pushing through, not 
at applying to practice ; the learning, therefore, was 
not digested and soon lost to memory. 

The same may doubtless be said with respect to 
many other branches of education, but it is certainly 
more marked with regard to the calculus, and spe- 
cially in the engineering profession, as it there is of 
positive practical use in certain branches of work, 

It is much to be wished that students’ books in 
various branches of mathematics were drawn up in 
stricter accordance with the probable future applica- 
tion of the subject in actual life and real work, 
with some definite aims, and having some practical 
examples at every turn to afford real useful exercise 
in the subject to the learner, rather than florid 
gymnastics of knowledge. 

Neither school nor college books are yet as they 
should be ; most of them are exceedingly low-priced, 
and are old epitomes of the knowledge of the last 
century. Quly the other day in a high-class school 
in England, with youths of nineteen and twenty- 
one years of age, the standard geography book used 
(marked the fortieth, or nearly the fortieth edition) 
there declared that the inhabitants of Hindustan 
were called Hindoos; there was a score of similar 
gross errors, regarding other countries and people, 
to be found after a few glances. The school books 
on mathematics are not more modern or more 





correct, although laboriously and repulsively dry 
and verbose, 

The cause of all this may be traced to the employ- 
ment in instructing youth, of a particularly narrow- 
minded unpractical class of men, which has retained 
such employment for more than a century; such 
teachers do not know what application to practice 
means, they have learnt collegiate curricula, and they 
teach collegiate curricula, as was done heretofore in 
times past ; they are not men that ever did anything 
in the true sense of doing or making, apart from 
repetition or imitation. ‘Their claim to integrity is 
based on doing no harm, not on attempting or 
doing any good; and ladies, too often allowed to 
choose instructors for youths, are easily duped by 
plausible ecclesiastics with collegiate degrees, who 
are unable to impart modern practical knowledge. 
All literature of schools and colleges, that is due 
to these pedants of little real knowledge, is neces- 
sarily inferior. 

In France, secular instruction has fairly com- 
menced with great advantage to youth, and the 
replacement of older school books, from a secular 
point of view, by modern books written by prac- 
tically qualified scientific men is accompanying the 
movement. In Germany this principle has been 
long adopted, hence the higher and better educa- 
tion of their youth. In England a vast improvement 
in this respect is still needed. 

Taking this view of the necessity of more practical 
aim in college books, we may notice that Mr. Rice, 
after devoting 115 pages to necessary elucidation of 
the principles of differentiation, gives 20 pages to 
series, and 50 tocurves. Practice in curves is of 
course necessary for the student by way of exercise, 
but it seems a pity to let it take the place of what 
is termed bookwork to such an extent, while 
maxima and minima of two or more variables are 
entirely wanting in the book. In making this 
remark it must be understood that the objection is 
to reducing the sphere of possible practice in 
maxima and minima, not to too much practice in 
curves. 

Mr. Johnson’s book is clear and excellent in many 
ways, and bears the evidence of much care and 
thought, 

The use and application of definite integrals—the 
most important branch in’ practice—is, however, 
neither so fully nor so usefully treated as it might 
be; the geometrical applications to the cissoid, 
and lemniscate areas, might well have been 
replaced by a score of more useful applications. 
The mechanical applications are exactly those met 
with in the old books ; some expansion of this part 
of the subject would have been advantageous. 

In this combined book we may notice one or two 
peculiarities which, though striking, are not very 
important ; the term F/lucion, now antiquated, is 
reverted to, thus reminding one of the times of 
Newton, originator of this branch of science; and 
the word Rafe is used as a term to replace the word 
Ratio, Certainly one may call a rose by any other 
name, provided that one does not deceive or mislead 
by so doing, but the question afterward arises, what 
is gained by it? The word ratio has a definite clear 
meaning, invariable and unmistakable; the word 
rate applies in different meanings, it sometimes 
means simply value, sometimes speed, sometimes 
that special sort of ratio that is a percentage ; it is 
hence a variable word of doubtful meaning. 

These books are well printed, but the illustrations 
are not nicely lettered, and hence rather trouble- 
some; the two form a convenient volume, from 
which it is hoped the students in the colleges of the 
United States will greatly profit. A corresponding 
movement in England with regard to new and good 
college books with practical aim is much to be 
desired. 





Die Calculation in der Eisen-Giesserei. By A. MEsstr- 

SCHMITT. Essen: G. D. Badeker. 
The author, who is himself manager of a foundry, 
has written this little book with the intention of 
clearing away some old and deeply rooted modes of 
calculating the cost of foundry productions, which, 
as he clearly points out, lead to such extraordinary 
differences in quotations, so frequently met with in 
small or large contracts. 

The little treatise is an excellent one for various 
reasons, The writer objects to cost-sheets being got 
out entirely by the commercial staff of foundry esta- 
blishments on the basis of cost of materials, wages, 
and amortisation, summed up at the end of a month, 
or other period, and reduced down to a sum-total 
per hundredweight of castings. He points out, 
that only the experienced foundryman himself can, 
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on the tasis of such figures as may be found in the 
books kept by the commercial staff, build up for 
himself methods, or rather constants, varying with 
the peculiarities and conditions of the class of cast- 
ing turned out, on which to safely calculate the cost 
of work. 

We do not intend to enter on the author’s method, 
which is very clearly explained and illustrated by 
numerous examples, but we cordially recommend 
foundrymen, both beginners and experienced, to 
peruse this little volume, feeling assured that they 
will profit by Mr. Messerschmitt’s experience. 
There is perhaps nothing startling or absolutely new 
in his method, but his way of proceeding may justly 
be called a methodical one, and being the result of 
a long experience has several points of recom- 
mendation. Several tables of particulars of pipes, 
both flange and socket, valves, cocks, &c., may be a 
welcome addition to many, although of course being 
in metric measures they are not so readily useful 
here as in Germany, for which of course the book 
is in the first instance intended. We should like 
to see an English translation of the book published. 
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INCANDESCENCE-ARC LAMPS. 

THE electric lamps we propose to consider in the 
present article belong to the category of incandes- 
cence Jamps burning in air. From the point of 
view of quantity of light obtained, they occupy a 
position intermediate between arc lamps, electric 
candles, and incandescence lamps proper, which 
have of late been so largely developed, and which 
are illustrated by the Swan, Edison, Maxim, and 
Lane-Fox systems. In incandescence lamps burn- 
ing in air the production of light results from 
the passage of the electric current through a rod of 
carbon of a diameter so small that its extremity 
becomes heated nearly to whiteness. The idea of 
obtaining light in this way dates back for a great 
many years, and in the early days of electric light- 
ing when the source of power was found in the 
battery current, numerous variations in its applica- 
ton were proposed, to which we propose chrono- 
logically to refer. 

‘The first lamp of this kind of which we have any 
record is one patented by Greener and Staite, the 
latter of whom appears to have been a most enthu- 
siastic worker in electric illumination. Between 
the years 1846 and 1849 he took out five patents 
for lamps, some of which show considerable inge- 
nuity and skill, and had he kad a cheap and 
efficient generator of electricity there is little doubt 
that he would have attained very considerable 
success. Inthe lamp in question prisms or cylinders 
of carbon were enclosed in air-tight transparent 
vessels and rendered luminous by a current of elec- 
tricity passing through them. They were divided 
on the surface into numerous acute points, either 
by being formed in a suitable mould or by being 
grooved with a fine saw. ‘lwo such prisms or 
cylinders were placed together, or a hollow cylinder 
was inserted into two hollow cones of platinum 
placed base to base, which were connected respec- 
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tively to the positive and negative poles of the | 
battery or magneto-electric generator which pro- | 
duced the current. In the year 1846, Staite | 
patented five lamps, all more or less of the class we | 
are considering. He appears to have been experi- | 
menting towards the production of an arc regulator ; | 
indeed in each case his drawings show a small arc 
between the two electrodes, though it is at the 
same time evident that a great part of the illu- 
mination would be due to incandescence. Fig, 1 








, SS 
its point projecting through a hole in the guide plate 
c, and with its opposite end fitted ina hollow holder 
filled with mercury, to act both as a weight and a 
movable contact for the leading wire d; c'is the 
lower carbon with its float g within the vessel of 
mercury /. 

In the interval between the two last-named 
patents, however, a new system of illwaination 
in which a stream of mercury formed one of the 
electrodes, appears to have excited considerable 


Fig. 2, 
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shows the simplest of his designs, and one that with | 
slight alterations has reappeared under different | 
names several times in the last few years. ‘The 

pencil F is pushed by a spiral spring towards the 

carbon cylinder D, and is guided by two insulated 

platinum prisms G G, which would appear to be in- 

tended to act after the manner of Siemens’ abutment 

pole. The lamp is enclosed in an air-tight glass vessel 

provided with a valve for the escape of gas. ‘The 

specification drawings also show such a lamp 

inverted and with the guides G G in electrical con- 

nexion with the same pole of the generator as the 

pencil F, so that the current is principally confined 

to the end of the pencil. 

Fig. 2 shows a somewhat different lamp, although 
of the same type. The two pencils F! F? slide 
through copper cases connected to the generator, 
and about at an angle to each other on the non- 
conducting cylinder P, which is of compressed pipe- 
clay, phosphate of lime, or other similar refractory 
material. The screw at the bottom of the case 
serves to adjust the positions of the electrodes and | 
the length of the arc. ‘he similarity of this arrange- | 
ment to the Soleil will be at once apparent. 

Staite included two other lamps, one of which 
had a platinum electrode, in his specification, but he 
appears to have abandoned the incandescence | 
method at this time and confined himself to arc 
lamps, with one exception, in which a strip of | 
iridium or of iridium alloyed with platinum or | 
copper, was heated to incandescence in a vacuum, 

During the next ten years the attention of 
inventors appears to have been directed mainly to 
are lamps, but in 1858, E, C. Shepard reverted to 
the system of incandescence in air, and brought out | 
a lamp in which the two electrodes burned in con- | 
tact. The upper one was loaded and its position | 
was determined and maintained by its point being | 
passed through a guide rather less in diameter than | 
itself. Through this guide, which appears to have | 
corresponded to what is now known as an ‘abut- | 
ment pole,” the pencil could only be fed as its| 
diameter was reduced under the wasting action of 
the incandescence. The lower electrode was gently | 


and constantly pressed towards the upper one by a| fireclay b; / is the lower electrode which is pressed 
float immersed in mercury. This lamp is illustrated | constantly upwards by the spiral spring m. 
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interest, and to have monopolised the attention of 
inventors for two or three years. 

Although it does not strictly fall under the class 
of lamps we are now considering, yet it bears a con- 
siderable analogy to them, and we think it better to 
give in passing one example of it. P 

Fig. 4 shows a lamp patented in 1857 by J.T. 
Way, and in which curiously enough we again find 
the idea of the abutment pole reproduced, this time 
in a very practical manner. An iron tube a com- 
municates at its upper end with a reservoir of 
mercury, and carries at its lower end a nozzle of 


Its 


in Fig. 3. A A! are two vessels of water designed to | higher end is prevented from rising above its proper 
keep the apparatus cool ; c is the upper carbon with position by a cap of fireclay m' carrying a ring of 
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iridium of smalle: internal diameter than the carbon 
rod, This ring is shown separately in Fig. 5, where 
it will be seen that it is furnished with four pro- 
jections, which are embedded in the fireclay cap 
before it is burnt. An alternate method of manu- 
facture is to imbed aseries of separate points in the 
clay projecting inwards, as in Fig. 6. A stream of 
mercury under a considerable head is emitted from 
the nozzle, and breaks into drops just before it 
impinges on the lower electrode. 
































After Shepard’s patent of 1858 there followed a 
period of inactivity, but in 1872, the dawn of a new 
era in electrical research, the problem of carbon 
incandescence lamps was studied afresh, and espe- 
cially by several Russian inventors, Lodiguine, 
Kosloff, Konn, and Bouliguine. 

In that year Konn patented Lodiguine’s lamp in 
England, and described it in his specification as com- 
prising stems of graphite or carbon enclosed in a 
species of lantern hermetically closed and filled with 
nitrogen or other gas that does not support com- 
bustion. One very neat form of this lamp was 
provided with a bent or angular conductor. 

The Lodiguine lamp imported into France by Mr. 
Kosloff was an apparatus working in vacuo, and does 
not appear to have had any practical success. 

Another form of Bouliguine lamp had only one 
carbon, which was moved in proportion to its con- 
sumption by a counted and mechanism of 
electro-magnets, somewhat too complicated for the 
efficient working of the apparatus. At least this is 
the opinion of M. Fontaine, the well-known electrical 
engineer, who had this lamp in his hands for a long 
time, and who experimented with it in sufficient 
detail to enable him to form an authoritative and un- 
favourable opinion. Lastly may be mentioned the 
American Sawyer lamp, in which the carbon burns 
in nitrogen. ‘This, at all events in the form in which 
it was made known to the public, apparently must 
be classed among the long list of practical failures, 
since it does not seem to have been used in practice, 
and it was not shown at the recent Exhibition of 
Electricity in Paris, 

In all these lamps to which we have referred, and 
in others of the same class, the principal object of 
the inventor is to check the combustion of the 
carbon, in order to increase the duration of the 
light. In most cases this advantage, important 
indeed, but to be gained at too greata cost, is realised 
by a great complication of apparatus; moreover, 
the combustion of carbons in air is accompanied by 
a more considerable production of light, and from 
this it results, as will be seen further on, that in 
incandescence lamps burning in air, the ratio of 
light produced to power expended, is higher than in 
the vacuum lamps. In these latter the duration of 
the carbon pencil or filament is of course indefinitely 
greater; but it must be remembered that if les, 








carbon is burnt in the lamp, a very much larger 
quantity is burnt in the firegrate of the boiler pro- 
ducing the steam that supplies the engine driving 
the electrical generator. Confining our attention 
to apparatus invented during the present revival 
in electric illumination, the first incandescence lamp 
burning in the open air, of which we have any 
record, dates from 1876, and is mentioned in a 
patent taken by Mr. Varley for a dynamo-electric 
machine. It consisted, as is shown in the annexed 
diagram, Fig. 7, of a disc of carbon A on which 
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rested a pencil B mounted at the lower end of the 
lever C. This lamp never appears to have been 
employed. This idea, perhaps, served as the baseof the 
Reynier and Werdermann lamps, and was received 
in a practical form by the former of these inventors, 
who described it on the 13th of May, 1878, ina 
note presented to the Academy of Sciences at Paris 
by the Comte du Moncel. The principle of the 
Reynier lamp is indicated in the annexed diagrams, 
Figs. 8 and 9, from which it will be seen to embody 


Fie. 8. Fig. 9. 
nothing new, the former being—not to speak of 





ment is avoided any accumulation of ash, which is a 
bad conductor and interrupts the passage of the 
current, or at least renders it intermittent if care be 
not taken to remove it as fast as it is produced. 
Figs. 10 and 11 illustrate complete lamps of this 
description. This arrangement has been employed 











earlier arrangements—similar to that of Varley just 
mentioned, and the second an ingenious arrangement 
based on an English patent by Harrison, taken out 
on the 28th of February, 1857. 

In Fig. 8 it will be seen that the stick of carbon | 
falling by its own weight abuts upon a carbon block. | 
It is maintained by two lateral contacts, just as in| 
Staite’s lamp, which only put in the circuit a portion | 
of the carbon, and thus limit the length of incan- 
descence. In the second arrangement, Fig. 9, which 
is an improvement on the former, the carbon bears 
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eccentrically against the periphery of a little disc of 
carbon, free to turn around its axis, In the Harrison 
lamp of 1857 the carbon disc was driven by a clock 
train and the vertical carbon was placed in the 
same line as its axis. 

In Reynier’s it will be seen that it is the tangen- 
tial component of the weight of the pencil that pro- 
duces the movement of the disc. By this arrange- 
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Fig. 11. 


in the construction of a type of lamp lately experi- 
mented upon by MM. Sautter and Lemonnier, and 
which gave the following results. The carbons were 
two millimetres in diameter, and were made by M. 
Carré. The direct current Gramme machine that 
furnished the current was driven with a speed of 
920 to 930 revolutions per minute. The conductors 
between the generator and the lamp were formed 
of 100 metres of copper wire three millimetres ip 
diameter, 

The length of the incandescent portion of the 
carbon was five or six millimetres. 


No. of Lamps Luminous Intensity, Carcels. 
in Circuit. Each Lamp. Total 
5 5 75 
6 13 78 
7 10 70 
8 5 50 


Under similar conditions a Serrin are Jamp would 
have given an intensity of 320 carcels. Ifa com- 
parison be made between the luminous intensity 
and the motive force expended, which was about 
three horse power, it will be seen that the intensity 
per horse power was for the four cases given above, 
respectively 25, 26, 23, and 16 carcels. In the case 
of a Jablochkoff candle it would have been 50 
carcels, and with a Serrin regulator 106 carcels. 
From the foregoing it will be seen that the lighting 
power of the Reynier lamp is very low, but it may 
be conceded that this inferiority 1s compensated for 
to a certain extent by the quality of divisibility 
that is secured, and an extreme steadiness indis- 
pensable for many purposes. We shall see further 
on how the results obtained by these trials have 
been modified in subsequent experiments, 

On June 21, 1878, a German inventor, Mr. 
Werdermann, resident in London, patented a lamp 
very similar to that of Reynier. The first published 
description of this apparatus appears in the Comptes 
Rendus of the Academy of Sciences of Paris; it 
was presented on November 18, 1878, by the Comte 
du Moncel, in a note written by the inventor, which 
is worth reproduction, although as a matter of 
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course the author, and not ourselves, is responsible 
for the statements it contains, 
Mr. Werdermann in his description, is based upon 


the effect of incandescence of a carbon heated to | 


reddish whiteness. It is so disposed that the 
electric generator being suitably arranged, it is 
possible to light simultaneously a certain number of 
lamps by asimple derivation of the current. It 
consists essentially of a small carbon pencil, Fig. 12, 
free to move within a metal tube, which serves for 





itas a guide, and at the same time as a current com- 
mutator. A collar fitted to the lower part connects 
it by two cords, which pass from the tube by two 
grooves, and over two pulleys to a counterweight, 
which tends continually to raise the carbon, and to 
cause it to press lightly against a large carbon disc 
about 2 in. in diameter, kept in a fixed position by 
a vertical support. This support is fastened to a 
sort of funnel-shaped envelope which receives the 
ashes from the combustion, and facilitates the fitting 
of a glass globe to the lamp. ‘The upper carbon 
dise is placed in connexion with the negative pole of 
the electric generator, and the metallic guide of the 
carbon pencil corresponds to the positive pole in 
such a way that only that part of the carbon pencil 
comprised between the metal tube serving as a sup- 
port and the carbon disc, is brought to a state of 
incandescence ; this is a lenyth of about .75 in. ‘Lhis 
incandescence is increased by the action of a small 
voltaic arc, which is produced at the poiut of contact 
of the two carbons. The upper block, on account 
of its larger mass, does not burn, and indeed under- 
goes no alteration. Theaction of the counterweight 
is regulated by means of a spring, furnished with a 
regulatiog screw, which presses more or less on that 
part of the tube guiding the carbon pencil, and so acts 
as a brake. Experiments made with a Gramme 
machine of the galvanoplastic type, and driven by a 
two-horse power portable engine, gave the follow- 
ing results: 

1. When the current is divided between two 
lamps, the intensity of the light is equal to 360 
candies, or about 38 carcels. This light was white, 
and seemed quite free of the blue and red rays seen 
so often with the voltaic arc; the light, moreover, 
was absolutely constant. 

2. In connecting on the circuit ten derivations, 
each corresponding to one lamp (see Fig. 13), ten 








Fig. 13. 


luminous sources were obtained, each of about forty 
candles, about five carcels. ‘To secure uniform 
action a coil of feeble resistance was interposed in 
each derivation as shown at a. Under these con- 


ditions the resistance of each lamp was .392 ohm, | 


and consequently the total resistance of the circuit 
was only .U37 ohm 

3. The consumption of the carbons of the small 
pattern lamp did not exceed 2in. per hour, and for 
those of the large size it reached scarcely 3 in. in the 
same time. Carbon pencils one metre in length 
could be employed in the lamp; 


This system, said | 


| manufactured by M. Carré. With this system all 
the lamps could be lighted or extinguished simul- 
taneously or successively, and as their luminous 
intensity is moderate, transparent globes can be 
employed instead of those of ground glass. 

So far Mr. Werdermann, and as a consequence of 
reading this communication to the Academy, M. 
Reynier protested, in a note addressed to the 
Academy, claiming the fundamental principle of the 
Werdermann lamp as his own particular property, 
(his claim of priority was disputed by Mr. 
Werdermann, who repiied to M. Reynier by the 
following note: ‘The lamp is not based on the 


effects of the incandescence of a carbon heated to | 
It has for a fundamental principle the | 
production of a voltaic are infinitely small, and the 


whiteness. 


incandescence of a short length of the electrode is 
solely the inevitable consequence of the voltaic are 
itself.’ This explanation is clearly applicable 
indifferently to both systems, and the discussion 
would certainly have terminated in the law courts 
if the two inventors had not arrived at the far wiser 
determination to forget their differences, and join 
together in placing the system each claimed, in the 
hands of a syndicate that was formed in Paris, and 
of which the engineer was M. Napoli, who saw the 
way to adapt from each apparatus its most valuable 
qualities, and to create the various practical and new 
types under which the Werdermann-Reynier lamps 
were made familiar at the Paris Exhibition of 
Electricity. 

The various patents belong actually to the 
|Compagnie Générale d’Electricité, which works 


. . . ; 
under one administration the Jablochkoff candle, 


| 
| the Jamin lamp, the Jaspar regulator, the Werder- 
| 


mann aud Reynier systems, and the Maxim incan- | 
The numerous experiments made | 


| descence lamp. 
with the Werdermann and Reynier lamps by the 
Compagnie Géné 
are of considerable interest, the more so that they 
have never yet been published ; a summary of the 
experience obtained wiil find a fitting place bere. 
Tne Compagnie Géuérale owns the patents for the 
alternating current Gramme generator, and not 
possessing any type of direct current machine, it has 
been obliged to adapt its various lamps to suit 
alternating currents. We have already referred to 
one application of this kind in supplying the Maxim 


incandescence lamps on a Jat lochkoff circuit. They 





have made similar modifications for the Werder- 


mann-Reynier-Napoli lamp. An advantage arising 
from this system of working is that only one type of 
generator is necessary, and there are even special 
cases where one machine can feed at the same time 
several different classes of lamp, as for example in 
the Maxim and Jablochkoff installation just referred 
to. It must be borne in mind that when alternating 
current machines are employed for feed ng incan- 
descence lamps, they must have the lowest possible 
internal resistance, to diminish heating, and to 
travsfer it to where it will be useful, that is to the 
carbon filament within the Jamp. With this object 


the alternating current auto-exciting machines have | 


been made (type No, 2), which usually supply from 
16 to 20 Jablochkoff candles, in which the diameter 


of all the wires has been increased about one-third. | 


The ring is divided into 12 sections, of which six 
grouped in quantity, form a circuit able to burn 12 
Napoli lamps, or 24 such lamps for the whole ring. 
Several of these machines were shown last year at 
the Paris Electrical Exhibition, These lamps 
attracted considerable attention on that occasion, 
and the luminous intensity of each was increased by 
the minute voltaic arcs that were produced about the 
points of contact, and which added their brilliancy 
to that of the incandescent carbon. With the old 
direct current Gramme generators, on the contrary, 
there was always a considerable heating of the coils. 
It is possible that this inconvenience may be avoided 


with the new direct current Grammes constructed | 
by MM. Sautter and Lemonnier, and which are| 


employed to furnish currents to several Gramme 
regulators un the same circuit, 

We have said that with a coarse wire auto-excit- 
ing machine of Gramme’s No. 2 type, and grouped 
completely in quantity, that 24 Napoli lamps can be 
worked on one circuit. Under these conditions, the 
“per d being 1450 revolutions per minute, the 
luminous intensity reached 25 carcels, and it is pro- 
| bable that this number of lamps could be brought 

up to 32, but at the expense of the intensity which 
would be reduced to 15 or 20 carcels only. With 
the auto-exciting machine, type No. 1, which is able 
| to feed from 8 to 10 candles, and modified as above 


those used were | described, 16 Napoli lamps of from 15 to 20 carcels | 


rale have been very complete, and | 


can be worked in circuit, the speed being 1400 revo- 
lutions per minute, and the force absorbed 10 horse 
power. The following Table shows in a convenient 
form the data connected with experiments upon the 
Napoli lamp : 


Power 
Absorbed. 
Electric Generator, 








| Gramme auto-exciting alternating 
current. Type? ... evel l 

Gramme auto-exciting alternating 
current. Type 2 ens 1450 32 15to20 22 ‘ 

Gramme auto-exciting alternating 


current. Typel 1400 16 15 to 





The Werdermann-Reynier-Napoli lamps are placed 
in tension on the circuit, the positive pole (in the 
case of a continuous current) being connected to the 
carbon of the first lamp, and the carbon of the 
second lamp connected with the abutment block of 
the first lamp. We annex a diagram which clearly 
represents the arrangement. In 7 
Fig. 14 is the ring of the auto-exciting Gramme 
generator divided into two circuits, and having a 


i 


this diagram 
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common return wire. The signs + and — in this 
sketch do not possess their ordinary values, but 
indicate the ingress and egress of the wires accord- 
ing to their mode of winding. The carbon pencils 
employed in the lamps of the latest type are four 
millimetres in diameter; the Reynier lamps are also 
worked with carbons of two or three millimetres, but 
the light is very small, falling to from four to six 


carcels ; and, moreover, the frequent breaking of the 
carbons renders the lighting very unstable. ‘The first 
Werdermann lamps had much larger carbons, giving 


a powerful light, butat the expense of a general and 
dangerous heating of the lamp. 


HALPIN’S COMPOUND ENGINE. 

WE lately had the opportunity of testing at the 
works of Messrs. Manlove, Alliott, Fryer, and Co., 
of Nottingham, a small compound engine con- 
structed by that firm on the plans of Mr. Druitt 
Halpin. The results obtained were of much int: rest, 
and we propose to lay particulars of thein before 
our readers; before doing so, however, it will be 
desirable to describe the engine on which the experi- 
ments were made. 

The general arrangement and chief constructive 
details of the engine are shown by the engravings 
Figs. ] to 21, which we publish on pages 395 
and 402 of the present number, and from these it 
will be seen that it is of the intermediate receiver 
type with cranks at right angles, the high and low- 
pressure cylinders being respectively 9 iu. and 14 in, 
in diameter, and the stroke in both cases being | ft. 
Qin. Referring to Figs. 1, 2, and 3, on page 402, 
|and to the sections of cylinders, Figs. 4, 5. 6, 5a 
and 6a on page 395, it will be seen that the cylinders 
are supported by a base cast on the chamber which 
forms the steam jacket, a strong framing of neat and 
straightforward design extending from this casing 
and forming the crosshead guides and the plummer 
blocks for the crankshaft bearings. The two arms 
of this frame, moreover, are connected near the 
cylinder end by an intermediate cross-stay cast in 
one piece with them, this cross-stay stiffeuing the 
frames, and also serving to carry the condenser and 
air-pump, as well as the valve spindle guides. ‘The 
air-pump, which is vertical and single acting, is 10}in. 
in diameter with 6 in. stroke, and it is driven from 
an arm on arocking shaft, this shaft deriving its 
motion from an eccentric on the crankshaft. The 
rocking shaft just mentioned is also provided with 
another arm from which the variable cut-off motion 
is obtained in the manner we shall explain pre- 
sently. From the arm which works the air-pump, 
the feed pump is also driven, this pump being 
3 i's, in diameter, and having a stroke of 1.71 in. 

A special feature in Mr, Halpin’s engive is the 
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TABLE GIVING REsvLts oF TRIALS OF HaLPpin’s CompouND ENGINE. 





Date of — “ eee one ove eee o eee eco o-| 
i trial ... eee cos tee eco ees eco vee 
eaeen peeaanté (mean of observations made every quarter of an 
hour) ose 
Vacuum in con’ 
of an —_ “oe alle 
Height of barometer, oe tee tee jen eee vee 
Total revolutions made by engine eee on es olla pe 
Mean speed of engine in revolutions per minute .,,., eee | 
piston speed in feet per minute ,,, fe aia ae a 
Indicated Horse Power (Indicator diagrams taken every) 
quarter of an hour by four Richards’ indicators) : 
Mean effective pressure in front of high-pressure piston in) 
ig per square inch “ae ose we ees eee anal 
wren effective Dressure in back of high-pressure piston in| 
pounds per square inch se eee see eee nae | 
Mean effective pressure in front of low-pressure piston in pounds} 
per square inch om ose pies ose pa ois Pa 
Mean effective pressure in back of low-pressure piston in pounds 
per square inch .., one - ons eee ase . 
Mean indicated horse power in arcane cylinder 
ow : 


denser (mean of observations made every quarter 


’ 


total indicated horse power 


Brake: | 
Effective radius of brake ase oe di one an +] 
Load on brake eee eee oe eee ese o 
Mean brake horse power .. ° eee see ee dale 
Brake horse power or percentage of indicated horse power 


Water from Steam Jacket: 
Quaniity discharged per hour... .., vss nena 
é " indicated horse power per hour.., 


Coal: ; : | 
Coal fed on to fire during trial .. is id ie - - 
Wood used atstarting ... oan oo arr wae ese ° 
Total coal fed on to fire, including allowance for wood ... cost 
Cinders weighed back from grate at end of run (taken as equal) 

to half their weight of coal) ... ons ose ase ° 

Total coal burnt ooo oes ia 

Asbes and clinkers made during run .., 

Percentage of ashes and clinkers 3 

Mean quantity of coal burnt per hour... eee Pe —_ wee 

: ” ’ square foot of grate per hour ... 
eating surface 


” ” " 
perhour . ose eee vee eee eee oe eee oe | 
Mean quantity of coal burnt per indicated horse power per hour 
temperature in smokebox see ove a te eee 
Feed Water : | 
Mean temperature in feed tank... Pe “a i ans ind 
- a, leaving economiser 

Quantity evaporated during trial : 
. * per hour ... one aa Wee ons 
per indicated horse power ... én 
" per square foot of heati ng surface... 
per pound of coal burnt ‘ coe ose 


arrangement adopted to secure thorough steam 
jacketting of both cylinders, Referring to Fig. 4 it 
will beseen that the casing which we have mentioned 
as forming the steam jacket encloses both cylinders 
completely, insuring the jacketting of both sides and 
ends. The cylinder cover joints are thus made 
within the casing, the latter having its own covers, 
which can be removed to get access to the cylinder 
cover joints and the pistons, The cylinder barrels 
and cylinder covers, moreover, are—as will be seen 
—provided with numerous heat ribs to facilitate the 
transmission of heat from the steam in the jacket. 
In the case of the back cylinder covers, both internal 
and external heat ribs are provided, The high-pres- 
sure cylinderhas no valve chest, the steam being drawn 
from the main chamber just spoken of ; in the case 
of the low-pressure cylinder, however, a valve chest 
is, of course, necessary, this valve chest being con- 
nected with the exhaust passage of the high-pressure 
cylinder by the curved pipe of flat section shown in 
Figs. 4 and 5. This pipe, together with the low-pres- 
sure chest valve, constitute the intermediate receiver, 
and it will be noticed that they are thoroughly 
jacketted, The exhaust is led off from the under 
side of the low-pressure valve chest to the condenser 
through the bent pipe shown in Fig. 1. The jacket 
chamber, we should add, is drained by a steam trap, 
and the steam supply pipe is so arranged at its junc- 
tion with the chamber as to throw down to the 
bottom of the latter any water caused by condensa- 
tion of the steam on its way to the engine. 

The engine is controlled by the governor varying 
the cut-off in the high-pressure cylinder, this 
cylinder having, however, but a single valve. The 
requisite motion is given to this valve by a peculiar 
arrangement of gear patented by Mr. Halpin ;* this 
arrangement is as follows: Referring to Fig. 5, it 
will be seen that the ports in the valve face of the 
high-pressure cylinder, instead of being rectangular 
as usual, are of special shape, while on this face 
there works a valve (see Figs. 7, 8, and 9), the out- 
side cut-off edges and internal exhaust edges of 
which correspond in contour to the outer edges of 
the steam and exhaust ports respectively. This 
valve is connected to its valve spindle by a large 
stud cast on it at the back, as shown in Fig. 8, the 





* We illustrated one form of this gear on page 480 of our | 


twenty-seventh volume, when we also gave a diagram 
showing the motion of the valve. 


March 1, 1882 


March 15, 1882 


8 hours 8 hours, 
65.6 lb. 65.1 Ib. 
27} in. 28.09 in. 
28.65 in. 30.4 in 


46,029 revolutions 
5.9 





46,498 revolutions 


95. * 96. eo 
335.65 ft. 339.0 ft, 
} 
| 
24.8 lb. } 27.02 Ib. 
21.1 Ib, | 28.45 Ib, 
10.2 Ib. 14.23 Ib. 
11.8 Ib, | 15.36 Ib. 
14.5 horse power 17,66 horse power 
16.7 . 23 ” 
31.2 40.70 a 
374 in. 37} in. 

4743 Ib. 624 lb. 
27.05 horse power 34.14 horse power 
86.7 per cent. 83.9 per cent. 
89.45 Ib. | 97.67 Ib. 

2.86 Ib. | 2.39 Ib, 


404 Ib. | 5934 Ib, 

11 Ib. =say, 4 1b. coal | 12 lb.=say, 44 Ib. coal 

408 lb. 598 Ib. 

13} Ib. =say, 6$ lb. coal 214 Ib.=say, 102 Ib. coal 
401 Ib. 5874 Ib. 


873 
28% Ib. 32 1b 
6.1 per cent. 5.3 per cent 
50,2 Ib. 73.4 Ib. 
12.36 lb. 14.46 lb. 
0.153 Ib. 0.225 Ib. 
1.6 Ib. 1.80 Ib. 
382.4 deg. 392.3 deg. 
69.7 deg. 73.4 deg. 
172.3 ,, 153.8 ,, 
4361 Ib. 6052 Ib. 
545.1 Ib, 756.5 lb. 
17.47 Ib, 18,58 Ib. 
1.67 Ib. 2.82 Ib. 
10.3 Ib, 


10.86 lb, } 





| connexion being such that the valve while receiving 
the ordinary reciprocating motion from its spindle 
is free to be partially rotated on the stud just 
named, 

On the upper side of the valve is formed an arm 
which has cast on it a second stud, and to this 
upper stud is attached a second valve spindle, this 
spindle being coupled, outside the valve chest, to 
the upper end of the vertical arm of a bell-crank, 
the corner of which is pivotted to the main valve 
spindle, while the extremity of its horizontal arm 
is coupled by a link to a block sliding in the slotted 
arm which we have already mentioned as projecting 
from the rocking shaft which gives motion to the 
air-pump. From what we have just stated it will 
be readily understood that if the horizontal arm of 
the bell-crank received no vertical motion the bell- 
crank would simply move backwards and forwards 
with the main valve spindle, and as the two valve 
spindles would then move together, the valve 
would receive simply the ordinary reciprocating 
motion. But by the connexion of the horizontal 
arm of the bell-crank to the slotted arm on 
the rocking shaft a rocking motion is imparted to 
the bell-crank, and this rocking motion is, through 
the upper valve spindle, communicated to the valve. 
The latter thus has a motion which is compounded 
of the to-and-fro of the main valve spindle and the 
rocking motion of the bell-crank, while the amount 
of this latter motion, again, depends upon the 
position of the block in the slotted arm of the rock- 
ing shaft—a position which is controlled by the 
governor. The greater the amount of rocking 
motion imparted to the valve, the earlier is the cut- 
off, and vice versd, the proportions adopted being in 
fact such that when the rocking motion is greatest 

‘it entirely neutralises the ordinary reciprocating 
motion of the valve, and the ports are never opened 
to steam at all. The governor, which is driven at 
| a high speed, has its balls slung by links attached to 
the upper end of a spindle, which latter rises and falls 
as the balls close or open, the lower end of this 
spindle being pressed upwards by a weighted lever, 
Therising and falling spindle of the governor is con- 
nected to the block on the slotted arm of the rocking 
shaft by a bell-crank lever and link. The whole 
arrangement is very sensitive and works well, while 
the nature of the motion imparted to the high- 


| pressure valve is such as to greatly promote the 
The low-pressure 


| maintenance of a good surface. 





valve is of the ordinary pattern driven from an 
eccentric in the usual way. Apart from the 
construction of the cylinders and valve gear, 
which are its most striking features, there are 
several details of the engine worth special notice. 
Thus the crosshead blocks and guide bars are 
proportioned on the principle pointed out by 
Professor Sweet, of Syracuse, New York, the cross- 
head blocks being very long—equal to the stroke— 
and the wearing surfaces of the guides (which are 
bored) being of the same length. The details of 
the crosshead are shown by Figs. 10, 11, and 12, 
from which it will be seen that the blocks are adjust- 
able for wear, while provision is made for oiling the 
crosshead pin bearing through the upper block, as 
shown in Fig.11. Figs. 13, 14, 15, and 16 show 
details of the connecting rod, which, like the crosz- 
head is of exceedingly neat design. The arrange- 
ment adopted for lubricating the crank-pin bearing 
while the engine is in motion is shown by 
Figs. 17,18, and 19. It will be seen that an oil 
cup is provided concentric with the crankshaft, a 
radial tube connecting the oil cup with the crank- 
pin’; while a hole bored in the crank-pin conducts to 
the bearing the oil supplied by the radial oil tube. 
The crank-pin has aloose collar, which is secured in 
place by the oil tube, this latter being in its 
turn secured by a set screw as shown. The 
wearing surfaces provided in all parts of the engine 
are ample, and during the trials, of which we shall 
shortly speak, there was not the slightest sign of 
anything approaching a warm bearing. We should 
add that the details of the design generally have 
been worked out by Mr. W. Schonheyder, to whom 
great credit is due. 

The flywheel shown on the engine in Fig. 1 is, 
we should state, not the flywheel with which it is 
ordinarily proposed to supply with such an engine, 
but is a special wheel provided to act as a brake 
wheel during the experiments. The details of this 
wheel with its brake are shown by Figs. 20, 21, and 
22, page 394, and from the section it will be seen that 
the rim of the wheel is of trough form, thus giving 
the very heavy appearance to the rim in the side 
elevation. During the experiments the wheel was 
fitted with a friction brake of the Royal Agricultural 
Society’s pattern provided with the Amos compensat- 
ing levers, as shown, the effect of these levers being 
to tighten the strap if the suspended weight falls, or 
to slacken the strap if the weight lifts. To aid in 
keeping the wheel cool a constant stream of water 
was run into the trough-shaped 1im, where it was 
carried round by centrifugal force, while to enable 
the circulation to be maintained without the surplus 
water splashing about, another pipe was provided, 
having its end curved so as to meet the rotating 
stream of water on the wheel, this curved pipe thus 
acting like the Ramsbottom scoop for supplying 
water to locomotive tenders whilst running, and 
enabling a constant stream of water to be main- 
tained through the wheel. ‘The arrangement, 
which is a very convenient one, is clearly shown by 
Figs. 20 and 22, and it acted exceedingly well during 
the experiments, We may remark here, by the way, 
that observations which we made during the trials 
showed that about half the heat due to the work 
done by the engine was carried off by the water cir- 
culated through the brake wheel, the remainder 
being dissipated in the air, &c. 

The engine we have been describing was erected 
by Messrs. Manlove, Alliott, Fryer, and Co., at 
their works for experimental purposes, so that its 
capabilities might be thoroughly ascertained, and 
every provision was made for accurately determin- 
ing its consumption of water per horse power, &c. 
The steam used was supplied by a boiler of the 
locomotive type which we illustrate on page 394. 
This boiler was very large for the work it was 
called upon to do, so that the steam was readily 
maintained at a constant pressure, and there was 
little chance of priming. ‘Lhe chief dimensions of 
the boiler are given in our engravings, but we may 
remark that during our experiments, the grate was 
partially bricked up, its area being reduced to 4.06 
square feet. With the firegrate thus bricked up the 
heating surface of the firebox was 64.24 square feet, 
while the tube heating surface was 252.8 and the 
smokebox heating surface 9.29 square feet, making 
a total of 326.33 square feet. 

The products of combustion after leaving the 
boiler traversed a Twibill economiser on their way 
to the chimney, the feed water being passed through 
this economiser. The boiler above described was 
fed during the experiments by a donkey pump, the 





steam for working which was supplied by another 
boiler, The steam pipes connecting the boiler to 
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the engine were wholly disconnected from any other | quarter of an hour included readings of the steam | 
Steam pipes, and the safety valves were set to blow/and vacuum gauges and of the counter, while | 
off at 90 1b., while the steam pressure used was under | indicator diagrams were also taken every quarter of | 


70 1b., so that there was no loss at this point. 


an hour from each end of each cylinder, four | 


The feed water used was not drawn from tke hot- | Richards’ indicators being used and the springs of | 


well, but from a main, it being run into a small 


tank provided with an overflow, and the contents of | 


which up to the point of overflow were carefully 
checked by actual weighing. From the bottom of 
this tank was led a pipe provided with a cock, and 
by opening this cock the contents of the measuring 
tank could be run down into the tank from which 
the donkey pump drew its supply. This latter tank 
was filled up to a gauge mark at the beginning of an 
experiment, and again filled up to the same mark at 
the end of the trial, each discharge of the measuring 
tank being booked by an assistant appointed to this 
duty. This observer also weighed the water dis- 
charged from the steam trap, which drained the 
cylinder jackets, the water so discharged being 
added to the water in the feed tank, and duly 

accounted for. Observations were also made every 

quarter of an hour of the temperature of the water 
supplied to the measuring tank, the temperature in 

the feed tank (this temperature being raised by the 

addition of the jacket water), and the temperature 

of the water leaving the economiser, a series of 

thermometers being provided for these observations, 

and the several thermometers being checked against 

each other. 

In making each experiment steam was got up in 
the boiler to the proper working pressure and the 
engine then run until the cylinders and jackets had 
been thoroughly warmed and all found to be in 


working order, The fire was then completely 
raked out and a new fire lit with a weighed 


quantity of wood and coal drawn from a supply 
which was carefully weighed out. Any furtber 
coal required during the run was also carefully 
weighed out by an assistant having charge of this 
part of the observations; each weighing being at 
once booked on the log sheet. The height of the 
water in the gauge glass was carefully marked at 
the commencement of an experiment and the same 
level was maintained at the end ; the steam pressure 
was also the same as at Starting. (bservaticns 
were also made every quarter of an hour of the 
steam pressure and of the smokebox temperature, 
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these indicators having been specially tested. Re- | 
duced copies of some of the indicator cards taken 
during the run of March lst are given in Figs. 25 
and 26 on page 402. 
Each of the trials of which we are speaking lasted | 











































































corresponding to 31.2 horse power indicated, and as 
will be seen from the Table, the results obtained 
were exceptionally good, particularly when the 
small size of the engine is taken into consideration 
Thus the weight of feed water evaporated per 
indicated horse power per hour was but 17.47 lb., 
while the coal consumed per horse power per hour 
was but 1.61lb. In the case of the trial of 
March 15th, on the other hand, the load was jn- 
creased to 34.14 horse power on the brake, the mean 
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this latter being tiken by a mercurial thermometer 
immersed in tallow contained in a tube which hung 
down within the smokebox. The stoking, we may 
fay, was excellent, the steam pressure being main- 
tained with great regularity. At the end of each 
trial the fuel remaining on the grate was raked out 
and the cli: ke s and partially burnt coal were sorted 
outand weighed separately, ‘Che coal used was Welsh 
coal of fair, but not exceptionally good, quality. 

In the engine room the observations made every 








eight hours continuously, and the results obtained 
are given in the Table which we publish on page 
393. The trial of March lst was conducted under 
our own direction, while at the trial of March 15th 
we were present a sufficient portion of the time to 
check the general results. In each case the observa- 
tions were made with great care, and we have every 
reason to believe that they are entirely trustworthy. | 
On the occasion of the trial of March lst the engine | 
was run with a brake load of 27 horse power, | 






indicated horse power being 40.7, and the consump- 
tion of coal and water per indicated horse power per 
hour being 1.8 lb. and 18.58 lb. respectively. These 
are not quite such favourable figures as those 
obtained with the lighter load, but they are never- 
theless admirable, and altogether Mr. Halpin may 
certainly be congratulated on the results obtained. 
We should add also that during a great part of the 
trial of March 15th the engine suffered from a 
deficiency in the supply of condensing water, The 
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condensing water used was drawn partly from a 
pipe connected with the town mains, and partly 
from a tank supplied from a well by a pump, neither 
of these sources of supply being sufficient in itself. 
During the trial of March 15th the well pump was 
disabled by the fracture of the pump rod, and during 
the latter part of the run the supply of town water 
had alone to be depended upon, this being very 
irregular, and it being necessary at times to so check 
the injection that the hotwell temperature rose to 
over 120 deg., the result being of course a temporarily 
impaired vacuum. 

We consider that the excellent results which Mr. 
Ilalpin has obtained are in a great measure due to 
the exceedingly etlicient steam jacketting which 
he has secured for his cylinders, these cylinders 
with their steam passages and valve chests being 
thoroughly surrounded by steam, while as the steam 
circulates through the jackets on its way to the 
cylinders there can be no accumulation of air. That 
the jacket worked well is shown by the high per- 
centage of steam condensed in it; thus on the trial 
of March lst the water discharged from the jacket 
amounted to 16.4 per cent. of the total quantity 
used. As we have already stated, the engine on 
which the experiments we have been describing 
were made, was one which Messrs, Manlove, Alliott, 
Fryer, and Co. had put down for experimental pur- 
poses, and we consider the makers are entitled to 
every credit for the manner in which they have had 
the capabilities of the engine thoroughly investi- 
gated. 


ON THE SPEED AND CARRYING OF 
SCREW STEAMERS 
3y Witiiam Denny, F.R.S.E., Dumbarton. 
(Continued from page 297.) 

You will notice that for the Eas. Coast, and also for the 
Clyde steamers, two sets of Tables are given, one for the 
steamers with their draughts as fixed, and given to me by 
the builders,+ the other Tables with all the dranghts brought 
to the common ratio of 55 per cent. of the monlded breadth. t 
It is with the latter Tables that we shall have, and for 
reasons which shall be explained further on, principally to 
concern ourselves. Taking the East Coast steamers first, 
that is those built on the Tyne, Wear, and at Hartlepool ; 
they are divided into two classes, those with upper decks 
continuous, and those with quarter decks. This is a real 
distinction prevalent on the East Coast. The quarter-deck 
steamers, you will observe, do not exceed 26+ ft. in absolute 
length, nor 7} beams in relative length, and their average 
speed is only about nine knots. Both of them and of the 
other class of steamers the means of their percentage 
ratios have been added to the Table, so that we may more 
easily compare them en masse. Making this comparison, we 
see that while the continuous decked steamers have a mean 
moulded draught ratio to the beam of 57.8 per cent., the 
quarter-decked steamers have only a ratio of 53.2 per cent. 
‘this is the key note of the difference of the two classes, 
and arises from the fact that the quarter-decked steamers 
are almost invariably employed in trades having very 
limited draughts of water. As a consequence, the utmost 
possible has to be got out of them under those conditiuns, 
and this is done by making them, to begin with, of very 
much less absolute length and smaller proportional dimen- 
sions, of greater fullness as is shown by the mean prismatic 
coeficient in their case being 78.3as against 77.2 per cent., 
which considering the difference in proportional draught is 
faller even than it looks, and by sacrificing to some extent 
the weight of machinery employed, there being only 4.8 
per cent. of the displacement utilised for this purpose, as 
against 5.3 in the continuous decked vessels. The percent- 
age of the displacement devoted to structural weight is 
22.4 per cent. in the quarter-decked steamers, as against 
21.7 in the others, and this arises partly from the less 
moulded draught giving a less fair proportion of displace- 
ment, and also from the non-structural iron weights bear- 
ing a larger proportion in small than in large steamers. 
The same remark applies to the weight of woodwork and 


fittings, which, you will observe, average one percentage | 


more in the quarter-decked steamers than in the others. 
These weights bulk more largely for a similar fineness of 
steamers in small thanin large steamers. You will observe 
that the average length of the continuous decked steamers 
only comes to a little over 280ft., and their proportional 
Jeagth is under eight beams, the maximum proportional 
length not exceeding 8} beams, and the minimum being 
71 beams. Coming now to the Clyde steamers, we shall, 
for the purposes of direct comparison with those built on 
the East Coast, take up first that Table concerning them 


in which their draughts are brought down to a common | 
proportion of the beam of 55 per cent. and we shall com.- | 


pare the results obtained from this Table with that of the 
East Coast steamers at a similar proportional draught. § 
After doing this, and gathering from the comparison such 
lessons as are obtainable, we sball proceed to examine the 
Table of Clyde steamers with the varied draughts as given 
by their builders. Among the nine steamers given as repre- 
senting to a fair extent the varied work done on the Clyde, 
there is one which in so far as the percentage ratios are 
concerned we must deduct from the Table, that is the 
steamer R. This vessel is to all intents and purposes, 








* Paper read before the Greenock Philosophical Society, 
on January 20, 1882, in honour of the birthday of James 
Watt (January 19). + See Tables I. and II. 

tSee Tables III. and IV. § See Tables III, and IV. 


| although built of steel and fitted for a fair number of pas- 

sengers, simply a magnified East Coaster. Deducting 

steamer R, we have, starting from a displacement taken in 

the case of all the steamers at a draught equal to 55 per 

cent. of the moulded breadth, the following comparison 
| between the average percentage ratios of the Clyde 

steamers, and those of the East Coast. From this com- 

parison we exclude the quarter-deck steamers, as their 

draughts coald not be increased. In speaking of these I 

am quite aware that many of them, especially of those built 
|on the Clyde, are not built for weight-carrying, and that 
laveraging their results over such variations of size is a 

very rough method, but we are compelled to employ it 

owing to the shortness of time at our disposal. We find, 

then, that the average prismatic coefficient of the Clyde 
| steamers is 71.3 per cent., as against 76.7 per cent. in the 

East Coast steamers, a very marked difference. Taken 

upon the displacement, the average percentage of the struc- 
| tural weight is, in the case of the Clyde steamers, 27.7 

against 23 in the East Coast steamers, and of woodwork 

and other weights, 11.5 in the Clyde steamers, against 6.17 

in those of the East Coast, and of the machinery weights, 

10.8 in the Clyde steamers, as against 5.6 inthe Kast Coast 

steamers, the ratio of the total weight of hull and machinery 

to the displacement being in the Clyde steamers 50 per 

cent., and in the East Coast steamers about 35, meaning 

that the former only carry of dead weight capacity 50 per 

cent. of their displacement, while the latter carry 65 per 
}ecent., that is 30 per cent. more. This is an enormous 
| difference in carrying power, and it is our business to dis- 
cover from the facts before us the causes which give rise to 
it. Taking, then, first the machinery weights, we can see 
that the greater ratio which they bear to the displacement 
in the case of the Clyde steamers, as compared with those 
of the East Coast, is simply due to the greater power em- 
ployed andthe greater speed attained. So long as these speeds 
are required this can be diminished by no method, except- 
ing by proper adjustments of power to the form and size 
of the steamers. Pretty grave mistakes are not infrequent 
in this matter, especially in fast steamers, power being 
sometimes wasted on an unsuitable form, and displacement 
being sometimes wasted in a form being rendered too fine 
for the power contained in it. The greater ratio of the 
woodwork and other fittings to the total displacement in 
the Clyde steamers, which amounts to nearly double, is 
due to their generally being fitted for passengers, and con- 
sequently having wood decks and such other fittings as 
are required for this trade. Any reduction in these weights 
could only come from owners reducing their requirements. 
There are cases in which they could do this without dimi- 
nishing the comfort of their passengers, and they would 
thereby diminish the first cost of the steamer, and increase 
her money earning margin. We now come to the most 
important of all these ratios, that is the ratio of the struc- 
tural weights to the total displacement, which we find in 
the Clyde steamers to amount to 27.7 per cent., as against 
23 per cent. in the East Coast steamers. In order to elimi- 
nate the influence of the greater bulk of cisplacement in 
the East Coast steamers in producing this ratio, there is 
appended to their Table a re-adjustment of these ratios to 
a prismatic displacement coefficient of 72 per cent., assum- 
ing the structural and other weights to remain the same. 
Starting from this basis, we have the average structural 
weights in the East Coast steamers amounting to 24! per 
cent. of their displacement, as against 27.7 per cent. in the 
Clyde steamers ; but when we remember that of the total 
displacement tonnages of the Clyde steamers fully 65 per 
cent. has the advantage of being constructed of steel the 
difference is much greater than it appears, and ought really 
to be at the least the difference between 244 per cent. an 
30 per cent., allowing for the steamers built of steel being 
assumed of iron. What are the causes of this great dif- 
ference in the ratio of the structural weights of the East 
Coast steamers as compared with those of the Clyde? In 
my own opinion they are due to three causes. First, the 
greater power of the engines in the Clyde steamers, and 
their passenger accommodation, two tlings which, besides 
increasing the woodwork and odd weights, always involve 
an addition to the iron used in the ship. The increment 
due to this cause must, however, be very small. Second, 
there is an increment of structural weights due to the fact 
that the Clyde steamers are generally deeper in proportion 
to their breadth than East Coast steamers. It is difficult 
to say for how much this feature would account. Although 
it would account for some of the difference, and more than 
the first cause mentioned, it would not account for even a 
large fraction of it, because in some cases this greater 
| depth is absolutely required to meet the strains due to 
greater absolute and proportional length, and if it were 
diminished the structural weights in such cases would pro- 
bably not be diminished, but might be increased. We now 
come to the third set of causes, and they are, I am con- 
vinced, the real and important ones. The Tables show 
them at a glance. They are the absolute and relative length 
of the Clyde steamers as compared with those of the East 
| Coast. A rough average of the Clyde steamers we bave 
been considering shows an absolute length of 375 ft., and 
a proportional length of 9.1 beams as against 281 ft. and 
7.85 beams in the case of the East Coast steamers. On 
both of these accounts a higher figure for weight is to be 
expected. In the first place absolute size alone involves 
scantlings increasing more rapidly than the dimension, and 
therefore weights increasing more rapidly than the dis- 
placement. And in the second place, decrease of section 
involves increase of scantlings ; so that in two steamers 
of the same length the weights as compared with the dis- 
placement will bear a larger ratio in the case of the small 
section than in the case of the large section. We have 
thus exemplified to us by these Tables the effects of great 
| physical laws, and although in detail the secantlings are 
| not in my opinion as well adjusted as they might be, still 
by the test of experience they are sufficiently so to enable 
| us to rest our trust upon the induction just drawn, espe- 











cially when we know it is confirmed by theory. Taking 
the individual steamers mentioned in the Table,* and exclud- 
ing steamer O on account of her abnormal proportional 
depth, and an equally abnormal use of iron in her for non- 
structural purposes, and steamer U, because her owners 
actually overbuilt her, and placed her thus altogether 
outside the rules of common practice, and steamer W on 
account of her extreme fineness and special arrangements 
we find that the steamer of the greatest absolute and pro- 
portional length, viz. V, is very much heavier not only 
than the steamer P, but also than the steamer O built of 
iron, and coming near her in proportional length. The 
steamer V is however light for her dimensions and shows 
the confidence of ber owners in steel. It is difficult in 
considering individual steamers to trace tendencies so fully 
in their case as we can in averages, but I may inform you 
that the percentage of the displacement employed for 
structural weights in steamer V is considerably exceeded 
in a steamer of greater absolute and relative dimensions 
employed in the same trade but built of iron. As showing 
the value of moderate proportional dimensions in reducing 
weight of structure you cannot have a better example than 
steamer R, although as compared with the East Coast 
steamers of greater absolute length, the percentage of 
displacement required for her structural weights is as 20.9 
per cent., as compared with their average of 23 per cent. 
Were this steamer built of iron instead of steel her per- 
centage would be about 23.8 as against the East Cost 23, 
showing an increase due to her increase of absolute length, 
Her moderate actual percentage arises, as you will observe, 
from the use of steel 

While speaking of the subject of weights, it may be 
worth while to point out to you, not merely the percentage 
of the displacement in each steamer devoted to machinery 
weights, but also what can be done with a given weight of 
machinery in developing horse power. 

f you refer to Table VI. yon will find a statement not 
only of the average but of the exceptional results obtained 
up to date in this way, and you will see from it that while 
the development of power varies with the ordinary type of 
engines from about five horse power to the ton weight of 
machinery up to six in vessel W asmuch as 6} horse 
power per ton weight has been developed ; in the Nelson 
class already referred to 6,"; horse power per ton weight, 
and in the Iris abou 7}. In Mr. Yarrow’s torpedo boat, 
with extremely light fast-running machinery, and the 
help of the forced blast, the development of power reached 
the astonishing rate of 36 horse to the ton of weight. 

Before leaving this portion of our subject, | desire to 
call your attention to the Government despatch vessel and 
fast torpedo boat, of which particulars are given in Table I. 
You will notice that both are extremely fine, having a 
prismatic coefficient of 56.5, ata draught in the Govern- 
ment vessel having a ratio to the beam of 40.9, and in the 
torpedo boat of 26.9 percent. The amount of their dis- 
placement devoted to machinery is, in the Government 
vessel, 27.1 per cent-., a very large increase upon anything 
in the merchant service; and in the torpedo boat, 42.4 
per cent. An enormous increase, viewed from the side of 
power, when it is remembered that these torpedo boat 
engines develop per ton of weight five times as much power 
as the Government engines. ‘his will sufficiently show 
you the extraordinary nature of the torpedo boats as com- 
pared with any other steamers afloat. The structural 
weights, which in the Government vessel amount to 28.2 
per cent., in the torpedo boat amount to 35.5 per cent. 
This seems to indicate very heavy methods of construction, 
whereas, really, the very opposite is the truth. Both are 
extremely lightly constructed vessels, but in both the ratio 
of draught to beam is, as compared with merchant steamers, 
extremely small, and, farther, the dimensions multiplied 
together are of very great amount as compared with the 
displacements. 

This shows that a comparison ona displacement basis, 
like most other methods of working, needs to be condi- 
tioned and qualified by other considerations if it is to be of 
much value. Indeed the only percentage of the displace- 
ment basis which has any reliable valne for purposes of 
comparison in various types of steamers is that of the 
weight of machinery, as the displacement represents the 
mass of the form to be driven, and has therefore a relation- 
ship to the weight of the machinery. Even this, however, 
must be conditioned by the efficiency of the machinery in 
developing power per ton of its weight. 

Perhaps one of the most marked peculiarities in these 
Tables is the extent to which absolute size permits of what 
we at present call high rates of speed, without much con- 
sideration of this fineness. In Table No. V., this is shown 
roughly by the difference between the sea speeds given for 
the different steamers ; for example, steamer S, with a 
prismatic coefficient of 65.7 per cent., is only a steamer of 
fourteen knots average at sea, while steamer U, with a 
prismatic coefficient of 72.4 per cent., has a sea-going speed 
of fifteen knots, and stearer V, with a prismatic coefficient 


TaBie VI.—Table of Machinery and Indicated 


lorse Power. 











3 Ww. P 
Letter Maximum Mean | Weight of Machinery W 
1.H.P. with Steam up. 
tons, 
0 6140 937 5.48 
P 2821 673 4.92 
R 1665 300 55 
Ss 2907 45 5.57 
U 5110 1100 4.65 
Ww 2290 30 6.54 
x 7556 lil 7.47 
Y 620 17 36.5 
Z 6624 993 6.64 


* See Table IIT. 
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TABLE VIL.—TonxaGe LAuNcHED DURING 1879, 1880, AND 1881, oN THE CLYDE, WEAR, AND TEES, WITH THE 
Ratios oF CLYDE TONNAGE TO THE WHOLE, AND AVERAGE TONNAGE OF VESSELS LAUNCHED IN EACH YEAR. 
































1879. 1880, 1881, 
| Number, Tons. Number. Tons, Number. Tons, 
Number of ships and tonnage built on Clyde a wa 191 174,750 | 209 248.655 261 341.022 
. ” yne a. ‘a 130 139,843 109 148,723 114 176.830 
‘ . Wear... i 63 88,645 | 76 114,832 90 154,932 
“ Tees oe ia 25 31,756 38 48,506 33 58,345 
mie To eke eke 409 434,992 432 | 560,716 | 498 731,129 


Ratio of Clyde tonnage to total tonnage 


Clyde—average tonnage of vessels launched 
Tyne e a a 
Wear ” 

Tees ” ” ” 


of 71.1 per cent:, bas a sea-going speed of seventeen knots. 
These differences of speed arise from this, that fineness is 


3997 tons, stea aer U of 8200 tons, and steamer V 12,450 


V., deduced from actual trials where, while steamer S, 
with a prismatic coefficient of 62.3 per cent., requires 1.2 


40.18 per cent. 





44.3 per cent. | 46.67 per cent. 


914 1189 1306 
1075 1364 1551 
1407 1511 1721 
1270 1276 1768 





| length. At the present moment the dogmatic orthodoxy 
has taken another and unless under conditions a more 
overmastered by size—steamer S having a displacement of | unreasonable turn. No steamer is now supposed to be 
For 
tons. This peculiarity is further demonstrated in Table | my own part I think I prefer the first dogmatic orthodoxy, 
| because it is dependent in reality upon the restriction of 
|draught of water, although it is quite probable that those 


rightly proportioned unless she is a broad steamer. 


18 not confined to any one port, but is universal. The 
increase in this respect is rather obscured in the Clyde 
district by the fact that so many specialised small steamers, 
yachts, both steam and sailing, barges, and light draught 
steamers to be shipped in pieces are built on the river, 
thereby reducing the average; but in spite of this the 
average continues to increase, and if we wanted any further 
demonstration we might get it in the case of the City of 
Rome, the Servia, and the Alaska, although, personally, I 
do not think that either of these three steamers is the type 
of the future for speed or cargo carrying. You will notice 
on this Table that of the tonnage launched on the Tyne, 
Wear, Tees, and Clyde, for the three years, the latter river 
absorbs a steadily increasing percentage, a matter which 
should be of some comfort to any who may, two or three 
years ago, have been despondent about the future of our 
river. 
(To be continued.) 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but business 
was exceedingly quiet. The market was decidedly depressed, 
and any efforts to do business met with concessions on the 
part of sellers. The transactions which did take place were 





indicated horse power per ton of displacement to do fifteen | who brought it into fashion had no conception of the cause | of a very limited nature, No. 3 for prompt delivery being 
|controlling them. Increase of beam, for the purpose of | based on 42s. 9d. per ton, and for future delivery buyers 


and four-tenth knots, steamer O, with a prismatie co- 
efficient of 68.7 per cent., only requires .96 of an indicated 
horse power per ton of displacement to do fifteen and niue- 


68.9, does 15.6 knots with .834 indicated horse power per 
ton of displacement, the comparative displacements of 
these three steamers being 2425 tons, 5405 tons, and 6125 
tons. In connexion with this Table, I may remark that 
the best result I have ever known in any sea-going 
steamer, either belonging to the mercantile murine or the 
Royal Navy, is that attained by steamer? W, in which, with 
a displacement of 2441 tons, and a prismatic coefficient 
of 63.5, a speed of 15.2 knots was obtained with .938 indi- 
cated horse power per ton of displacement. The Govern- 


ment despatch vessel X, shown on the same Table, is an | very curious thing that one company, which has pursued | weakened the Cleveland market. 


example of whata high rate of speed can be obtained in a 
sea-going vessel of moderate length by the application of 


| obtaining greater fineness of form is, where great speed 


lace! ; i : alone, or principally, is in question, the r-ethod of fining a 
tenth knots, and steamer U, with a prismatic coefficient of | steamer which makes least increase of ner wetted surface | and resolv 


| could, in some cases, make better terms. Previous to the 
| market the pig iron makers held their usual weekly meeting, 
to adhere to the official prices based on 43s. 6d. 


| and consequently of the frictional eler.ent of her resistance, | per ton for No. 3. We did not hear of any sales at that figure. 
| but if the draught of water is restricted, and we are to | uring the last few days the reports from other iron centres 
| go to large sizes of steamers, in most circumstances it is | have been of a rather discouraging nature, and this has 
| better to increase length than vreadth. The Suez Canal | reacted on the Middlesbrough market, which is relatively 


|and the comparatively restricted draughts of water in the | higher than any other in the country. 


Messrs. Connal and 


| Atlantic service at the terminal ports, legitimately fostered | Co., the warrant storekeepers, have a run on their stock here. 


this tendency, but there is no doubt it has been carried 
| mach too far with sizes of ateamers and draughts which 
| did not require it. The present fancy for beam as a dogma 


| They now hold 152,431 tons, which is a decrease of 4447 tons 
on the week. In Glasgow they hold a stock of 628,923 tons. 
| The restriction in the make of tin plates in Wales, owing to 


is built upon less fact and rather more theory, and it is a | the slackening of the demand for that article, has also 


|this idea unreasonably, has been quite unable to obtain 
|from it any ‘advantage in speed, which was the aim they 


Orders from the Continent 
| and elsewhere are small, and the reports from America are 
| unfavourable, Hematite iron is in slow demand. Nos. 


aconsiderable amount of power. This vessel had only a | had in view, instead of increasing dead weight capacity. | 1, 2, and 3 can be bought as low as 54s. per ton f. o. b., W 
length between perpendiculars of 300ft., but by giving her | It would be well if owners clearly understood that a | Coast ports. & ee 


an extreme fineness of form, represented by a prismatic 
coefficient of displacement of 54.8 per cent., and allowing 
2.3 indicated horse power per ton of displacement, a speed 
of eighteen and six-tenth knots was obtained. The same 
principle is still farther developed in the fast torpedo boat 
Y, where, with a prismatic coefficient of 56.5 per cent. 
actually fuller than that of X, and with an absolute length 
of only one-third the amount, by the application of what 
might be called a tremendous rate of power, 15.4 indicated 
horse power to the ton of displacement, a speed of twenty- 
two and a half knots was obtained. From this Table we 
may gather that with steamers of ordinary fineness increased 
size of the same type will not only, as we have already seen 
in the early part of this lecture, diminish the amount of 
indicated horse power per ton of displacement required to 
drive them at the same speed, but will, which is practically 
jquivalent to the same thing, drive steamers of greatly 
acreased size, and of less fineness, at higher rates of speed, 
with less indicated horse power per ton of displacement 
than smaller steamers of greater fineness; and from the 
same Table we learn that where the prismatic coefficient of 
displacement does not exceed 57 per cent. steamers of even 
moderate size and fair proportions may be driven at great 
rates of speed by larger applications Of power. 

The point, however, to which I wish to call your atten- 
tion most emphatically at this time, as deduced from these 
Tables, is the relationship which they demonstrate to exist 
between the draught of a steamer and her breadth of beam. 
This bas been partially illustrated by our having been com- 
pelled, for the purposes of a fair comparison, to bring all 
the steamers in question to draughts which would bear a 
common ratio to their breadth moulded, and it is further 
practically exemplified by the well-known anxiety of unscru- 
pulous ownersins tfaras lies in their power to increase 
the ratio of the draugatsof their steamers to their breadths. 
But this point is even more forcibly exemplified. Loaded 
to 25.17 ft. the large steamer V has only available for 
carrying 39 percent. of her total displacement*. Were 
she loaded down to 28 ft. Gin. moulded draught or 55 per 
cent. of her moulded breadth, a fair loading draught for 
ordinary steamers, the percentage of her displacement 
available for dead weight carrying would be raised to 
48.3,+.an increase of more than 25 per cent. upon her 
actual dead weight carrying. This increase in her case may, 
from the amount of cabin accommodation fitted in her, not 
be necessary to meet the requirements of her measurement 
capacity ; but were it necessary it could not be obtained, 
because, I understand, the port from which she sails 
cannot afford a draught for easy working of more than 
26ft. That draught is intimately rela to beam was 
observed at the end of last century by that most able naval 
architect, Chapman—but I am sorry to say this point has 
been of late much overlooked and forgotten—and as a 
consequence, many have failed to interpret, either the 
causes which have induced some of the abnormal develop- 
ments of the proportionally extremely long steamers, or 
what is of more importance, to understand, the disad- 
vantages as well as the value of increase of beam. Two 
or three years ago the shipbuilding world swore by ten 
beam steamers, and the fashion became a matter of dog- 
matic shipbuilding orthodoxy that there was little proba- 
bility of success for any steamer under nine beams in 


* Seo Table I., 100 less 61.0. 
t See Table II[., 100 less 51.7. 





steamer of 55 ft. moulded breadth mast have, as a mini- 
mum for all round efficiency, a moulded draught of about | 


28, or if she were to get full justice, say 30 ft., and asteamer 
of 60 ft. beam should have a minimum moulded draught 
of 30ft., or better, of 33, supposing the vertical disposi- 


tion of weights in hull, the freeboard, and amount of rig- | 


|ging, sails, and spars to be as in the average merchant 
|steamer possessing sufficient stability. 
some dock proprietors who have received wiser advice upon 
this point than many shipowners, is evidenced by the fact 


That there are | 


| 
| 
| 


| 
| 


The Finished Iron Trade.—Yesterday the finished iron 
| makers held a meeting at Middlesbrough, and decided not to 
| alter their list price, viz., 71. 5s. per ton for ship plates less 
| the usual discounts at works on Teesside. It is, however, a 
| fact that business is being done at 5s. per ton below this 
quotation, and in some cases keen buyers can purchase at 
6l, 17s. 6d. per ton. The works continue exceedingly busy 
on old orders, but fresh business is slack. 


Engineering and Shipbuilding.—On the northern rivers 


that the new docks, which it is proposed to construct at | engineers and shipbuilders have as much work on hand as 
Tilbury, on the Thames, are to have clear draughts of water | they can possibly do, and will be kept busy for twelve months 


of 30ft. and upwards. 


|certain points for speed, is in beam, provided sufficient 
|draughts can be obtained. Steamers will follow their 
|natural course of development, and it will be for dock pro- 
|prietors, river trustees, and harbour boards to see that 
| their docks, rivers, and harbours are of such depth as to 
rmit them to favour steamers so developed. I believe it 


Steamers are increasing in size, | to come. 
and the least costly increase for weight carrying, and up to | 


The Telephone—The Tees Conservancy Commissioners 
have decided to connect the mouth of the river with their 
offices at Middlesbrough and Stockton by telephone. This 
means of communication wiil be of the greatest advantage to 


| the commercial people of the district. 


| 


The Coaland Coke Trades.—There is no alteration in the 


|is found daily more difficult to build the larger types of | coal andcoke trades. During the present week there have 
| Atlantic steamers rigid enough for the service, even with | been two serious and fatal cvlliery aisasters, one at Tudhoe, 
jthe great percentage of their displacement devoted to | and the other at Stanley. 


|structural weight. A reaction will set in against their 
jextreme proportions and absolute length. When this 
happens, en will be increased, as a consequence draught 
increased, and distinct preferences accorded to ports having 
great draught of water. No local influences can fight 
against such causes. When they are once clearly under- 
stood by shipowners and the public they will become 
dominant, and ports, docks, rivers, and harbours will pass 
through a process of natural selection in which the fittest 
will ultimately triumph over the less fit. Besides, great 
‘draught of water and comparative shortness of a steamer 
lare more favourable to the efficiency of the screw, by 
|keeping it well immersed, than great length with shallow 
|draught, which tells very much against the screw’s effi- 
ciency. So important is this matter that the White Star 


: : : hb respectively. , 
[Sane tales So eomnene Re ey fy Ss ae a | Railway Company proposes to place 88 additional locomo- 


‘arrangement. It can only be overcome by an increas 
|dranght of water, and forms thus another argument in its 
| favour. 

This matter of draught is of prime importance to the 
Clyde, and to the trustees of the River Clyde. At the 
|present time they are congratulating themselves far too 


| 
| 
! 








More Railway Faoilities for Cleveland.—On ’Change 
yesterday it was rumoured tnat this session application 
would be made to Parliament for powers to construct a rail. 
way in connexion with the Midland so as to reach Middles- 
brough. The people of the iron town will gladly support any 
scheme which will give them more railway facilities. 








GeRrMAN LocomoTives.—Messrs. Maffei and Hartmann, 
of Chemnitz, have obtained an order from the Upper Italy 
Railway Company forsome four-wheeled coupled locomo- 
tives at 521. 163. per ton, and for some eight-wheeled 
coupled engines at 56]. per ton. Messrs. R. Stephenson 
and Co., of England, tendered at 80/1. and 88/. per ton 
During the next four years, the Upper Italy 


tives upon its system. 





STreaM oN TRaMways.—The steam tramways in Bar- 
celona and neighbourhood evidently appear to be in great 
favour. Messrs. Merryweather and Sons, who have already 


securely upon the condition of the river. They have a good | sent thirty-one engines to these parts, are now executing a 


labours by which they have attained their present position, 


district. In any case the town of Greenock, being at the 


tages to ports lying near the sea, and with great facilities 
of draught of water. Steamers are increasing in size on 
the average at a much greater ratio than the ordinary 
world has a conception of, as is demonstrated in Table VII., 
showing the average tonnage of the steamers launched on 
the Clyde, Tyne, Wear, and Tees, for the last three years. 








A glance at that Table shows that increase in average size 


right to do so in so far as they look back upon the great | further substantial order for these engines. 


Although 
foreign manufacturers have endeavoured to get the trade 


but with regard to the future, the sooner they make up | by low prices, the authorities prefer the English machine 
their mind that if they wish Glasgow,to remaina first-rate | owing to its superiority in design and construction, coupled 
shipping port for the larger class of steamers, the Clyde | with substantial workmanship. ny 
must be greatly deepened, the better it will be for the whole | drivers seem to manage them with a great deal of ability. 


The Spanish engine- 





mouth of the Clyde, and having no Jength of approach to Hopper DREDGER FOR THE River FortTH.—Messrs. 
deepen, should hold a first-rate position in the future, pro- | W. Simons and Co., shipbuilders and engineers, Renfrew, 
vided they do not make their dock entrances too narrow and | have contracted to built one of their large patent hopper 
too shallow for its requirements. We are on the verge of | dredgers for the deepening operations in the River Forth, 
changes in naval architecture which will give great advan- | 


being the second hopper dredger they have supplied for 
this work. It will be nearly similar to the Willunga 


| which this firm sent to Australia, and which the treasurer 


reported to the House of Assembly, Adelaide, had 


dredged and removed the limestone crust sea-bar there, 
at the cost of 74d. per cubic yard, a work which previously 
cost them at the rate of 4s. ld. per cubic yard by their 
stationary dredgers and barges. 
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DAVIS'S STEAM STEERING GEAR. 

Wuen dealing last week with the steam steering gears 
at the Naval and Submarine Exhibition, we mentioned 
some gears exhibited by Messrs. G. D. Davis and Co., of 
669, Commercial-road, E., and of one these gears we now 
annex an engraving. The arrangement consists of a pair 
of steam cylinders, the pistons of which drive by disc 
cranks a short crankshaft which is connected by 
worm gear to the barrel on which the rudder chains are 
wound. 

The steam on its way to the valve chests of the two 
cylinders just mentioned has to pass a reversing valve, 
this being a valve by which the direction of the steam 
and exhaust can be reversed so as to reverse the move- 
ment of the engines. The reversing valve spindle is 
coupled, as shown, to a shaft provided with a handwheel, 
the end of this shaft having a screw formed on it, and 
this screw working on a nut which carries at one end a 
wormwheel gearing into a worm on the crankshaft. 
Supposing the engine to be stationary, it is evident that 
the rotation of the handwheel will by screwing its spindle 
either into or out of its nut, shift the reversing valve 
and so start the engine. On the engine moving, how- 
ever, it by driving the nut above mentioned corrects 
the movement of the handwheel shaft and brings the 
reversing valve back to its neutral position. The engine 
thus follows the motion of the handwheel in either 
direction as long as the handwheel is turned, and on the 
handwheel stopping brings itself to rest, Messrs. Davis 
and Co. also make this gear in a somewhat modified form 
for steam and hand power combined. The steering engines 
exhibited were well finished, and they obeyed the move- 
ments of the handwheels promptly. A number of these 
gears have already been fitted. 








CAST STEEL STERN FRAME. 

Ix the course of our account of the Naval and Sub- 
marine Exhibition last week we mentioned a cast steel 
stern frame shown by Messrs. W. Jessop and Sons, of 
Sheffield, and of this admirable casting we now give an 
engraving. The frame is for a vessel now being built at 
Barrow, and its chief dimensions are given in our illus- 
tration. Tho rudder is also a steel casting and is 
mounted on Cooke and Mylchreest’s plan, the stern 
frame having cast on it jaws, which are left open at the 
back so as to admit the rudder shaft, the space between 
jaws and shaft being then filled in with a gun-metal 
bush which drops into its place. In the case of the frame 
illustrated, white metal is interposed between the brass 
bushes and jaws to prevent galvanic action, but it is 
proposed to construct future bushes of steel. 

It will be noticed that both the rudder and stern 
frame have test pieces cast on them, these being cut off 
and tested. One of these bars was exhibited, and with- 
out being annealed at all it had bent nearly to a right 
angle cold. Altogether, Messrs. Jessop by their pro- 
duction of stern frames in steel are doing an important 
service to the shipbuilder; they have already a number 
of small frames of this kind in use, and they have now in 
hand a large stern frame 32 ft. long by 14 ft. 6 in. at the 
bottom, the section of metal being 9 in. by 4 in. This is 
to be fitted up in the usual way with pintles, &c. We 
hope to be able to say more about this frame hereafter. 





THE LATE MR. MENELAUS. 

Ix our number of the week before last (vide page 347 
ante) we recorded in a brief note the death of Mr. 
William Menelaus, of Dowlais, and the demands upon our 
space have compelled us to defer until now laying before 
our readers a short account of his career. Mr. Menelaus 
was of Scotch extraction, he having been born in East 
Lowthian in 1818. Respecting his early history we have 
not been able to obtain any trustworthy information, but 
he appears to have entered the service of some Scotch 
firm of engineers or millwrights, and to have subsequently 
come south and obtained an engagement in London. By 
his London employers he was sent to Wales to do some 
work in connexion with a corn mill on the estate of Mr. 
Rowland Fothergill, at Hensol Castle, Cowbridge, and 
while thus engaged he made himself acquainted with the 
Welsh language. His conduct at this time attracted the 
attention of Mr. Fothergill and led to his being offered 
an engagement at the iron works of Messrs. Fothergill 
and Scales, at Abernant. This offer he accepted, and he 
subsequently became the manager of the mills. In 1844 
he was appointed engineer of the Aberdare Works, and in 
the year 1850 he became engineer to the Dowlais Works, 
while in 1856, on the retirement of the late Mr, John 
Evans, he took the entire management of the latter 
works, a post which he retained until the time of his 
death. In 1852 he married a sister of Mr. R. H. Rhys, 
but Mrs. Menelaus unfortunately died a few months later, 
and Mr. Menelaus did not marry again, 

Mr. Menelaus’s professional history during the past 
thirty years may be said to be the history of Dowlais. 
How the works grew under his management is known to 
all conuected with the iron trade, while it should be 
noted that the growth has not been in size merely, but 
in completeness and in powers of varied production. Mr. 
Menelaus was an early believer in steel, and the first 
commercial attempts to carry out the Bessemer pro- 
cess were made at Dowlais. How this first att-mpt failed, 
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but how subsequently, when the details of his process | 


had been further developed, it was again taken up, are 
now matters ofhistory. Mr. Menelaus also took an active 
part in the development of mechanical puddling, and had 
not the advent of Bessemer steelmaking changed the 
whole character of the iron trade, it is probable that he 
would have carried on still more extensive experiments 
in this direction. 

Mr. Menelaus was the founder of the South Wales 
Institution of Engineers, and he was from the first 
associated with the establishment of the Iron and Steel 
Institute, of which body he was the president in 1876-7, 
while in 1881 he was awarded by the then president and 
council, the Bessemer medal. All who took part in the 
meetings held under the control of Mr. Menelaus will have 
a pleasant recollection of his admirable performance of 
the presidential duties; no man could more effectively 
direct a discussion into the proper channels, and no one 
could have a more happy mode of smoothing over dif- 
ficulties and averting the tendencies to displays of per- 
sonal feeling which will sometimes arise in the discussions 
of the best regulated societies, 


Mr. Menelaus was a particularly well-read man, and 
he showed in conversation that he was a thoroughly 
original thinker who took broad views of men and 
things. He was also an earnest lover of art, and 
one of the last acts of his life was the gift to the 
town of Cardiff of a collection of pictures valued at 
10,0002. At Dowlais he had practically absolute power, 
and no one who ever had the privilege of going 
through the works with him could fail to be struck 
with his thorough acquaintance with all the details 
of working of the vast concern under his charge. 
A strict disciplinarian at the works, a cordial hater of 
shams, and somewhat quick-tempered, he would tolerate 
no remissness in the performance of duties, but he was 
quick to recognise merit in those under him, and in 
private intercourse no one could be more genial. Alto- 
gether, Mr. Menelaus was a man whose loss will be 
keenly felt by those who had the privilege of his friend- 
ship, while he will also long be regretted by the wide 
circle of those who appreciated his straightforward and 
honourable character, as well as the industry and per- 
| severance which so strongly marked his career. 
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We annex engravings of a torpedo boat recently con- 
structed for the Italian Government by Messrs, Yarrow 
and Co. It is 100 ft. in length by 12 ft. 6 in. beam, 
dimensions which have been found by actual experience 
to give thoroughly sea-going qualities. As evidence of 
this it may be mentioned that two similar boats were 
navigated across the Atlantic last year as well as ten 
to the Mediterranean, all of which reached their destina- 
tion in perfect safety. 

It may be observed that the stability of these boats has 
on several occasions been carefully tested with a view to 
areduction of beam so as to obtain finer lines and better 
speed, and it has been found the breadth of 124 ft. must 
be maintained to secure a range of stability necessary to 
make them thoroughly safe in any weather, which is 
clearly a primary consideration in a sea-going torpedo 
boat. The official trial of the above boat was made last 
December in the presence of the Italian authorities, when 
amean speed, with torpedo apparatus all completely 
fitted on board, was obtained of 22.46 knots, which we 
believe is the highest speed hitherto officially recorded. 
The forward part of the boat is protected, as will be 
seen, by a turtle back terminating at its after end with 
the conning tower, an arrangement always adopted by 
the builders since they constructed the Batoum, which 
was the first boat of this class built. This turtle back 
is found of great value when encountering rough 


which are of 16 in. stroke, during the trial made 480 
revolutions per minute, i.e., 1280 ft. per minute, which 
our readers will be awareis an exceptionally high piston 
speed ; nevertheless no signs of abrasion has ever been 
visible, which is the more remarkable considering that no 
oil under any circumstances is allowed into the interior 
of the engines, because even a very small quantity of 
lubricant finding its way into the boiler causes rapid 
deterioration and increases to a remarkable degree the 
amount of steam space necessary to avoid priming. 

The effect of ‘even the smallest quantity of grease or 
oil as tending to cause priming was formerly exemplified 
to a remarkable degree in torpedo boats when it was the 
custom to use lubricants to the pistons and slide valves. 
It was found that the boiler when new and supplied 
with only fresh water, or still better distilled water, at 
first not showing the slightest indication of priming, 
would, after a few hours’ continuous steaming (by which 
time a little grease could find its way through the 


|condenser and feed pumps), commence priming to such 


weather, at the same tima giving very ample room for | 


the working of the torpedo gear below. 

Messrs. Yarrow and Co, attach very considerable 
importance to the curvature of all the plates in the hull 
which may have to bear compression, a thin flat plate 
possessing but little strength to resist that strain ; for 
this reason, they invariably adopt a curved form of 
deck, the platform for walking on being along the 
central portion. The curved deck has the additional 
advantage of causing the water which may come over 
the boat to freely flow off. 


There are two ejecting tubes which are snugly housed | 


under the turtle back, and the bow of the boat is so 
arranged that the forward ends of the tubes are completely 


enclosed within the vessel's lines, it having been found | 
from experience that if the tubes project when the vessel | 


is pitching the waves striking them cause a serious 
shock, as well as offering a greatly augmented resistance. 
This arrangement enables a man to get down in the fore 
peak and examine the tube ends, which otherwise it 
would be impossible to obtain access to, 

The steering of all these boats is effected by 
means of two rudders, one aft as usual, and one drop 
rudder forward, as originally introduced by Messrs. 
Yarrow andCo.; these are worked by steam, and under 
the control of the steersman in the conning tower. The 


upper part of the funnels are bent slightly aft, as shown, | 


for it has been found that in very rough weather when 
everything is screwed down tight, the only way the water 


an extent as frequently to bring a trial to a premature 
end. 

This boat is the first which has been fitted with a 
patent arrangement for preventing the fire from being 
extinguished should water gain access to the stokehole 
or boiler compartment, which in face of the present 
machine guns is a contingency to be looked for. The 
arrangement is exceedingly simple but effective. The 
fact is the ash-pan is simply continued up round the sides 
of the firebox to above the sea outside and secured water- 
tight to the barrel of the boiler, the firedoor at the same 
time being tolerably water-tight. 

It will be easily seen that if the water gain access 
under ordinary circumstances to the stokehole or boiler 
compartment, it would not have many inches to rise 
before it would reach the level of the bars, which are 
kept as near to the bottom of the boat as possible, so as 
to avoid raising the centre of gravity. It will be clearly 
understood with this new arrangement the water could 
rise up in the stokehole to the level of the sea outside, 
and still the fire would be untouched and the supply of 
air would likewise not be interfered with. The steaming 
power of the boat will therefore continue so long as the 
fire lasts, and as these boats when running have about 
12 cwt. of fuel on their bars, and as it is found by experi- 
ment that 2 cwt. is sufficient to run an hour at a ten-knot 
speed, it naturally follows that the steaming powers of 
the boat would enable it to run from forty to fifty knots 
under the conditions assumed ; while on the other hand 
had this new arrangement not been provided, immediately 


the fire is extinguished the boat would be quite helpless, | 


and the pumping power, which so long as there isa 
supply of steam is very considerable, would be stopped. 





Tur Rnonppa axp O@morE VaLiEys.—An official an- 


can obtain access to the hull is down the funnels. This | nouncement of an advance of 5 per cent. in the wages at the 
fact alone will give some idea of the boisterous weather | Ocean Collieries, in the Rhondda and Ogmore Valleys, was 


which they have at times encountered, The engines, | posted atthe pits on Monday. 








COMMERCIAL PATENTS. 
To THE EDITOR OF ENGINEERING. 

S1r,—As there is already at least one Patent Bill before 
the House of Commons and another is promised, and some 
legislation therefore in the matter of letters patent for 
inventions appears to be imminent, I shall be glad if you 
will allow me a small space in your columns to refer toa 
branch of the subject which for a long time past has much 
occupied my own mind, and which vitally affects not only 
inventors, but also users of inventions, that is to say the 
public generally. I allude to the grant of what I have 
termed at the head of this letter ‘‘ Commercial Patents,” 
by which I mean patents which are known to be intrinsically 
worthless, but are simply taken for commercial purposes. 

I have had a on experience in connexion with inventors 
and patentees, and my testimony can be corroborated by 
patent agents generally, when I say that at least 50 per cent. 
of the patents which are issued are of this class. It is quite 
common for persons to come to a patent agent and avow 
frankly, to use their colloquial language, ‘‘ I know there is 
nothing in the thing, but I want a patent for it,’ and 
although it may be as old as the hills, or be of the most 
frivolous nature, yet under the present system if the 
patentee or his agent can succeed in veiling its flimsy cha- 
racter under an elaborate and well-worded description so 
as to elude the vigilance of the law officer, there is nothing 
too trivial, or too ridiculously absurd, to receive the pro- 
tection of Her Majesty’s Royal Letters Patent. 

Now, Sir, I contend that such patents are a fraud upon 
the Crown and upon the public, and that a legal system 
which tolerates this state of things is a disgrace to any 
civilised country. I know it will be urged in reply that 
the remedy lies with the public themselves, but most 
persons have a wholesome dread of litigation, especially 
when a patent is in the hands of large capitalists, there- 
fore the majority consent to pay a royalty rather than 
expose themselves to the risk, trouble, and expense involved 
in vindicating the rights of the public and commercial 
morality before a judicial tribunal. 

I am well aware that many ideas which at first sight 
ae of a very trivial nature, subsequently prove to be of 
the utmost commercial value and importance, and there- 
fore as every bond fide invention however small must be 
encouraged, fostered, and protected it will not be possible 
wholly to avoid the grant of patents of the fictitious 
character before referred to, lest in our zeal to stamp out 
all counterfeits we should stifle any genuine invention, but 
what I maintain is that something might be done by a 
judicious examination if not to eradicate at any rate to 
mitigate the evil by stripping the present system of some 
of its enormous abuses. 

The Society of Arts’ Bill is in my opinion a step in the 
right direction, and anything which comes stamped with 
the approval of so eminent an authority as Sir F. Bram- 
well deserves an attentive consideration, but I do not think 
the Bill goes far enough, as I am not clear that it is con- 
templated under its provisions to investigate the novelty of 
subject-matter of the applications. I do think, however, 
that if the examiners consider an alleged invention is not 
patentable and yet, remembering human liability to err, 
grant a patent, that they should, as the Bill proposes, 
make it clear upon the face of the patent that it is granted 
under protest. In this view I am aware that I run 
counter to your opinion, for which I entertain the greatest 
respect, but how else are the public to be protected against 
the grant of patents for mere commercial purposes? If 
the applicant is at liberty to take a patent even against 
the better judgment of the examiners, and no public 
record of the examiners’ adverse report exists, the patentee’s 
purpose will be answered — the whole paraphernalia of 
examining boards and ap commissioners notwithstand- 
a oo es — be aimed at in seeking 
an amendment of the present law by every one ing 
a spark of common honesty and who is not blintled by self 
interest, will be utterly frustrated and defeated. 

I am, Sir, your obedient servant, 
THos. HANDFORD. 
Southampton Buildings, April 12, 1882. 





PATENT LAW LEGISLATION, 
To THE EDITOR OF ENGINEERING. 
S1z,—Mr. Bright and other leading politicians have 
been applauding the good sense and acumen of the farmers 
in going in for freetrade and refusing to be cozened with 
the protection fallacies of their many spurious friends. It 
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is an exceedingly gratifying spectacle to see the farming 
interest rising superior to oay-eneted prejudices, and the 
usual countless selfish and class considerations, and setting 
its feet firmly on the national free trade platform. Such 
high-minded conduct, at this critical juncture, extorts 
from all of us our warmestadmiration. Seeing, therefore, 
that they, for the public good, give up those class-but- 
tresses, and State aids, and benevolences, in various shapes 
and forms, more or less disguised, it follows that we must 
strike off every weight and encumbrance of whatsoever 
kind they may have in running the great race of competi- 
tion with the entire world. Tbat it is a hard and severe 
one both landlords and farmers can testify. Now, if we 
refuse State aid in the world-wide competition, and the 
farmer, to his great credit be it said, is quite willing in the 
interests of the public to run unaided by the State, it 
becomes our bounden duty to see that our representative 
is not handicapped, even to the extent of one pound, in this 
fearful struggle. If not State-helped, he must not be State- 
hindered. 

We have instanced the agricultural interest for the 
purpose of illustration, but to other trades the dictum is 
equally applicable, and its justice will be admitted by all 
that, where there is no State aid to a particular trade or 
industry, there must be no State hindrance. : 

Turning now to the subject more immediately in hand, 
viz., the patent interest, we may mention that, so far as 
we are aware, no attempt has ever been made to secure 
State subsidies or protection for the patent interest against 
foreign competition. We have had no State support, and 
are quite willing in the public interest, like the farmer 
already instanced, to run the race of foreign competition 
without such help, but like the farmer, we must not be 
handicapped. If not State-aided, we must not be State- 
hindered. Reversing the old saying of ‘‘ a fair field and no 
favour,’’ we say if ‘‘no favour” is shown us, then not less 
can be granted to us than “‘ a fair field.”’ 

Now this, precisely what we have not got, as in the 
United States, where the entire expense of the Patent 
Office and its officials, and other expenses, are all repaid in 
full with a good balance over, at an expense of about 71. 
on each patent, whilst here the cost of each patent is about 
2401. This is not a trifling difference of 2}, or 5, or even 
10 percent. in favour of the foreigner. With 10 per cent. 
in his favour the foreign competitor can cut in severely, 
but this is not 10 per cent., nor 20, nor 30, nor 40, 50, 
60,70, 80, 90, or even 100 per cent.—fearful as these per- 
centages are, and invariably accompanied by utter prostra- 
tion and extinction of the home industry wherever such a 
struggle has to be maintained, but the difference in favour 
of the competitor abroad is the truly fearful and disgrace- 
ful one of 100 per cent. 35 times told/!!—say 3500 per 
cent!! !!! 

This is surely a “‘ fair field’ with a vengeance. We could 
understand why such extraordinary odds might be found 
on the back of the foreign gentleman, but that we should 
tack on to our own representative, in his race against all 
nations, not 1 per cent. or 10 per cent., or even 100 per cent., 
but 35 times 100 per cent., is monstrous, and demands an 
instant remedy. How would our farmers fare, if, with flour 
at 21. per bag and various Government charges were made (all 
gaid to be necessary) that ran up its price to 70l. per bag, 
whilst it admitted the foreigner’s to be sold at 2. per bag, 
thus gratuitously ruining landlord and farmer alike? Were 
this attempted in these times, the whole country would rise 
in rebellion. Or, take another instance. Our cracks have 
been rather severely beaten by Iroquois and other American 
horses this year, even with equal weights, but what could 
have been the result had we persisted in putting ten jockeys 
on the back of each of them? They would not start, as 
usual, at say four to five, or so, but at a million to one, as 
the race (?) and its result would be a certain loss for any 
horse. Now, in this matter of patents, we are not putting 
ten jockeys on the back of our own horse, but we are 
putting thirty-five jockeys astride him, as, for every ll. 
the foreigner puts on his patent, we put on 35/. Now, if 
the Americans can thrash us with equal weights, what 
will our case be when for the 7/1. he bears, we bear 2401., 
or about thirty-five times. The consequences must be 
ruinous, as a 351. impost, thirty-five times repeated, tells 
as surely as 35lb. thirty-five times repeated does on a 
racehorse. This, therefore, is not a fair field, and our 
blood stock (which the inventing interest may justly claim 
to be) who distinctly disclaim all thought of State help, 
must not be crushed to the ground by weights such as 
these. Now, in the United States the charge of about 
7l. is found to clear the whole expenses of the Government 
Patent Office, with a balance over, and to that it must 
come here ; there must be no handicapping. If the autho. 
rities here consider that they can farther reduce this 71. to 
51. that will be an entirely new sensation to the patent 
industry here, as hitherto heavy weights and odds have 
been against us, whereas with 2/. in our favour and 
against ‘‘ our friend the enemy,’’ the result will be every 
way encouraging to us. Free trade has knocked the 
fetters off our various industries, and there must be no 
attempt to cuntinue them in the department of patents, 
and wherever the weights may be put, by mistakes such as 
these, they must not be saddled upon the commercial 
brains of the nation in their endeavouring to develop im- 
provements, and render every process more and more econo- 
mical, thereby improving quality and finish ; at the same 
time making every effort to cheapen and improve every 
article of public consumption. 

Your obedient servants, 
WILL{AM WRIGHT AND Co. 

Boiler Works, Airdrie, N.B., February 7, 1882. 








GREAT NORTHERN TELEGRAPHY.—The number of mes- 
sages despatched over the lines of the Great Northern Tele- 
graph Company in 1881 was 1,052,273, as compared with 
950,350 in 1880. 





DREDGERS. 
To THE Ep!ITOR OF ENGINEERING. 

S1r,—With reference to the letter in your number of 7th 
current, signed ‘‘ C.E.,”’ I beg to state that in the published 
report of the House of Assembly, at Adelaide, on July 31, 
1877, the treasurer states that the cost of removing their 
outer bar, composed of limestone crust and silt, was 74d. 
per yard by the hopper dredger ‘* Willunga,”’ while it 
formerly cost 4s. ld. per yard by the stationary dredgers 
and barges. 

There are eleven hopper dredgers at work all over the 
globe, and in three instances the owners have obtained a 
second, after experience of the first, and one civil engineer 
reports his hopper dredger was dredging during a gale, 
when the sea was breaking over its deck, while the stationary 
dredger and its hopper barges had to be suspended. 

There is no doubt that work is being done by these 
hopper dredgers at from 25 ft. at 50 per cent. less cost 
than by stationary dredgers and their attendant hopper 
barges, and your correspondent might as well urge the 
superiority of the mail coach over the train, or the flint 
musket over the rifle. Yours, &c., 








COLD AIR MACHINES. 
To THE Ep:TOR OF ENGINEERING. 

Sr1r,—I observe in your issue of the 7th inst. a descrip- 
tion of a cold air machine made by Messrs. Piggott and 
Co., Birmingham, in which the air-compressing portion 
has struck me. I have frequently heard the opinion 
expressed that, that cold air machine is the best in 
which the air compression is the simplest and most efficient. 
Here we have an air compressor whose simplicity can 
scarcely be rivalled, as one set of valves, present in every 
other compressor that J have heard of, are absent, viz., the 
inlet valves. The slight disadvantage of a small portion 
of air being expelled back through the holes in the liner is 
counterbalanced, in my opinion, by the very small clearance 
between the piston and cylinder cover. 

The small vacuum against which the piston is compelled 
to work during a portion of its return stroke does not 
appear to me to be of much importance. 

I should be glad to know whether this extremely 
ingenious contrivance is the subject of a patent, but if I 
might be allowed to hazard a guessI should say thata 
firm of Messrs. Piggott and Co.’s experience would scarcely 
make the property public. 

Yours respectfully, 
Manchester, April 18, 1882. ENGINEER. 

(Messrs. Piggott have a patent for the arrangement of 
cold air machine referred to, and if our correspondent 
obtains the specification he will be able to see what is 
claimed.—Ep. E.] 


THE CONSERVATION OF SOLAR ENERGY. 
To THE EpItTor oF ENGINEERING. 

Srr,—Being a constant reader of your valuable journal, 
I was much interested by the ingenioug theory by which 
Mr. C. W. Siemens explains the conservation of solar 
energy.* 

Perhaps you will allow me to place before your readers a 
somewhat different theory on the same subject, with which 
I got acquainted some time ago. The author of this theory 
prefers not to have his name mentioned for the present ; 
but I do not doubt that whatever the value of these views 
may prove to be, they will be considered as a remarkable 
application of the theory that mechanical energy may be 
transformed into heat and light. For what follows I give 
the theory as it is, without any criticism. 

‘*The luminous dise which we call the sun is an optic 
phenomenon produced by the excessive velocity of 30,000 
metres per second of time, with which the earth rushes on 
in its annual orbit throngh the ether which fills the celestial 
space. The direction in which we see the sun must be 
considered as the tangent to a curve, and the successive 
directions which this tangent takes determines the succes- 
sive positions in the zodiac. 

** As the sun returns at the end of a year in the same 
sign of the zodiac, the orbit will be a closed curve, and as 
the angular velocity with which the sun dise moves along 
the zodiac is not constant, it will not be a circle, but it may 
be an ellipse. The successive tangents to this ellipse will 
correspond with the successive radii vector of the ellipse in 
which the earth is supposed to move according to the system 
of Copernicus. 

** As a necessary consequence, the grand axis of the two 
ellipses will differ 90 deg. in position, and all the celestial 
phenomena, which may be explained by pure geometry, 
can at once be deduced from the system of Copernicus into 
the new system bya transformation of co-ordinates. In 
illustration of this may be chosen the alternation of day 
and night on the earth. 

‘*A plane passing through the centre of the earth, and 
at right angles to the tangent of the earth’s real orbit in a 
given point, divides the earth’s surface in two halves. The 
portion in front of this plane is warmed and lighted by the 
transformation into light and heat of a portion of the 
earth’s energy of motion. The other part is in dark being 
hidden by the front part. By the rotation of the earth on 
its axis day and night are produced for successive places on 
the surface. 

**The seasons, the phases of the moon, the eclipses of 
sun and moon,'and other phenomena, may all very easily be 
explained in the new system ; and a very clear idea can be 
made of the new system by drawing side to side two 
ellipses, the tangents of one following each other with the 
same nf of direction as the radii vector of the other. 
The second of these ellipses will represent the earth’s sup- 
posed orbit in the system of Copernicus, the first wil} 








* See ante page 230, 








represent the earth’s orbit in the new system. The demon. 
stration of phenomena in the two systems is then easil 
made. Of course the subject is too vast to be grasped ed 
single person, and the entire exploration of the new domain 
opened by this theory will demand the united exertions of 
many scientific inquirers. For the present let it suffice to 
remark, that the conservation of solar heat and light in 
this theory is a question which demands no solution, for 
provision of light and heat is stored up in the energy of 
motion, which the earth possesses as long as it is moving 
But the conservation of the earth’s energy of motion is a 
question which may be solved in this way. 

“* The whole planetary system is moving through space in 
the same direction as the earth in its orbit, and the orbit of 
the planetary system will most probably be a curve and not 
a straight line. Then the annual orbit of the earth js 
divided by the orbit of the planetary system in two 
unequal parts, in the largest of which the velocity of the 
earth is accelerated, and in the smallest of which it is re- 
tarded. The difference of these two makes up for the loss of 
energy which the earth may undergo by the transforma- 
tion of a part of its energy of motion into light and heat. 

“‘It scarcely needs remark that the largest part of the 
earth’s orbit corresponds to the time from spring to 
autumn, and the other to the time from autumn to spring 
There is one phenomenon which seems to speak strongly in 
favour of the new system. As is well known, Bradley dis. 
covered a yearly displacement of the fixed stars in which he 
first thought to have discovered the parallaxis of the earth’s 
orbit. There was, however, a difference of 90 deg. between 
the position which the earth has and that which it should 
have if the said displacement was really the parallaxis of the 
earth’s orbit. Now in the new system the position of the 
earth by the transformation of the radius vector into 
the tangent differs 90 deg. from the supposed position of 
the earth in the old system. 

“It may thus after all tarn out that what Bradley dis. 
covered, and afterwards explained by aberration of light 
is really the parallaxis of the earth’s orbit, and this would 
throw an unexpected light on the real distance of the fixed 
stars. The real difficulty in the new system is this ques. 
tion, Why do the planets move in closed orbits if there is 
nocentrum of attraction in the centre of the planetary 
system ? 

“The answer is as follows. According to the law of 
inertia a body possessing a velocity in a certain direction 
will move with that velocity and in that direction as long 
as it is not disturbed by the intervention of new forces. 
All the points in the body will move in this direction with 
equal velocity and will describe straight lines parallel to 
the direction of the velocity. The motion of any point in the 
body may in this case be represented by the motion of its 
centrum of gravity. 

‘Let us now suppose the case of a body, the centre of 
gravity of which has a given velocity of translation, while 
the body itself is in rotation around an axis passing through 
the centrum of gravity. As long as no new forces act on 
the system the velocity of translation and of rotation will 
remain unchanged. 

‘*For simplicity’s sake we will choose the case of a 
sphere and suppose that the direction of the velocity of 
translation of the centre of gravity is at right angles to 
the axis of rotation. The plane determined by the direc- 
tion of the velocity of translation and the axis of rotation 
will divide the sphere in two halves. The points on the 
one side of this plane will have a velocity of rotation in the 
same direction as the velocity of translation. On the other 
side of the plane the velocity of rotation of all the points 
will be in the opposite direction of the velocity of transl:- 
tion. The-absolute velocity of each point in the sphere 
will be the resultant velocity of the velocity of translation 
V and of rotation v. 

‘For a point on the one side of the plane, this velocity 
will be V + v, for a corresponding point on the other side it 
will be V—v, while the centre of the sphere has an abso- 
lute velocity V. The path of the centre of gravity in this 
case cannot be a straight line, for then all the points of the 
sphere would have the same velocity V. This path must 
be a curved line round a centre, the distance of which to 
the centre of gravity of the sphere is easily determined. 
If the said distance be R and the radius of the sphere r, 
then the value of R is given by the equation: 


Va Vv t+e, ¥-* 
' R R+r R-r 
which gives 
Va" 
x + 


~ is the angular velocity of the centrum of gravity, 


and — the angular velocity of the sphere. 
r 
** The equation r= il says that these angular velocities 
r 


will be equal in the case we had supposed, viz., that the 
axis of rotation is at right angles to the direction of the 
velocity of translation. Now it is well known that this is 
exactly the case with the moon. The moon accomplishes 
one rotation on its axis, while its centre of gravity makes 
one revolution round the earth, and the axis of rotation 
of the moon is at right angles to the direction of the 
velocity of its centre of gravity. 

“The curved form of the moon’s orbit is thus fully 
explained without the supposed action of any external force, 
and by the single supposition that the moon possesses a 
constant velocity of rotation round its axis and a constant 
velocity of translation in a direction at right angles to that 
axis. The logical conclusion is, that the law of inertia is 
sufficient to explain this phenomena and that at least in 
one case the bypothese of attraction is superfluous. That 
the orbit of the moon is not a perfect circle is partly the 
necessary consequence of the acceleration and retardation 
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which the moon experiences by its translation through 
space with the earth, and there are of course a great many 
other problems in the motion of the moon which remain to 
be solved when passing from the present in the new system. 

« But it may be remarked here that the problem of the 
moon’s orbit is but a special application of a general law 
well known in theoretical mechanics, and which may be 
stated as follows. When there are no external forces 
working upon a body, the path of the centre of gravity 
of the body is determined: 1. By the velocity of the 
centre of gravity. 2. By the velocity of rotation 
around an axis passing through the centre of gravity. 
3. By the angle between the direction of the velocity of 
translation and the axis of rotation. ‘ 

“Tf V be the velocity of translation of the centre of 
gravity, v the velocity of rotation of a point at a distance r 
from the axis of rotation, and @ the angle between this 
axis and the direction of V, then the centre of gravity 
will follow a curve of constant radius : 


B=. a r. 
v sin. & 

This carve will be a plane curve and its plane will be 
determined by the direction of the velocity of translation 
and a radius cf the body perpendicular to the plane which 
contains the velocity of translation and the axis of rota- 

n. 
ar This path will be a straight line in two cases only ; first, 
when v=0; second, when ~=0; and it will be reduced to 
a point when V=0.” 

April 8, 1882. A. H. 


WEAR AND TEAR OF LOCOMOTIVES. 
To Tue EpiToR OF ENGINEERING. 

Sir, — Having seen a statement the other day that 
credited Mr. Webb with saying ‘‘be would never rest 
satisfied until he had built an engine to remain out of 
shops” for two years, I thought it might interest some of 
your readers to know that on the North British there are 
bogie tank engines that have worked heavy express pas- 
senger trains for almost three years without being off their 
wheels. Below I give the records of three of them : 








Namber of Date turned Date tak-n into Miles 
Engine. out. Shops. run. 

494 April 25, 1879 January 28, 1882 124,000 

495 April 39, 1879 March 23, 1882 127,713 

#196 May 13, 1879 March 23,1882 121,543 


* 496 did, I believe, have the bogie out to get the frame 
repaired ; it had come in contact with a log of timber that 
got washed on the line during a storm, but driving and 
trailing wheels had not been out between dates —" 

sOCO, 


AUTOMATIC RAILWAY SIGNALLING. 
To THE EDITOR OF ENGINEERING. 

Srr,—In my letter re automatic railway signalling, I 
merely suggested what I considered would be an improve- 
ment on M. Meumsier’s system, although at the time I was 
unaware that a similar system had already been devised. 
I very willingly concede any claims of novelty to either of 
your correspondents. 

Yours truly, 
B. H. THwaAIrTEs, C.E. 








THE SELLON SECONDARY BATTERY. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of last week appears a letter signed 
by M. Faure, under the head of the ‘*Sellon Secondary 
Battery.”’ , . 

In anticipation of pending judicial proceedings I depre- 
cate correspondence of this nature, which enables either 
side to make statements which may prejudice the public 
mind, and I therefore do not propose to discuss the points 
referred to by M. Faure further than to suggest that he 
should at once prepare the proofs of his assertions, for they 
will most assuredly be required. 

I leave it to the common sense of those who take an 
interest in this discussion, whether, had M. Faure been 
able at the dates mentioped to have so constructed his 
batteries as to avoid the difficulties and failures which up 
to the present moment have in the opinion of most scien- 
tific men been inherent to them, would he not have 
done so ? 

It seems to me that the points of general interest are as 
under, and that no farther discussion can be of use until 
they are settled. y 

1. Are the batteries constructed by the Electrical Power 
Storage Company of the superiority over the ‘‘ Faure” 
which is claimed for them ? ’ 

2. If so are the points which bring about this result 
protected by patents, and are these patents the property 
of the company? y ; 

8. Are they in any degree tributary to any valid claims 
of the Faure Company ? 

4. Are the ‘‘Faure’’ plates as recently constructed 
tributary to the Sellon-Volckmar claims ? 

Why any personal feeling is to be imported into the 
determination of these points is a mystery tome. For one 
inventor to be after another in his ideas isno disgrace, it 
is only his misfortune. The only ground for ill-feeling 
which occurs to me would be on the part of any of the 
public, if they have through misrepresentations been 
induced to embark money in either undertaking. 

I may mention that the Electrical Power Storage Com 
pany is now taking steps to have the above referred to 





four points determined scientifically and legally (we have 
already proposed to the English Faure Company a reci- 
procal examination of the respective batteries as shown 
at the Crystal Palace, but as yet without response) and I 
will only ask your readers to suspend all judgment until 
full and definite decisions have been arrived at. 
Meanwhile, as soon as the manufacture on the large scale 
being prepared for, is sufficiently advanced, the new bat- 
teries will be offered to the public under guarantee of 
indemnity against any action on the part of the ‘‘ Faure’’ 
Company. 
I am, Sir, your obedient servant, 


JOHN 8. SELLON. 
Ilfracombe, April 19, 1882. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Working Engineers.—Though the engineers’ shops here 
are well off for work, the movement for an acvance of 
wages, which is creating some difficulties in the North of 
England has not been well received by the local hands. The 
men have not forgotten the last lock-out. 


Distress in the Coal Trade.—Owing to the very reduced 
demand for coal both on London, shipping, and local account, 
many hundreds of colliers are out of employment, and the 
majority of the men in the district are working for very low 
wages. Colliery proprietors are also suffering severely, and 
the outlook of the coal trades is anything but assuring. 
The summer trade is not likely to bring any improvement. 


Rail Trade.—Some of the leading houses are very busy 
on rails fur the home trade, but they will not give the names 
of their customers, Heaviest sections of best Bessemer are 
the principal things going. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market again 
showed weakness on Thursday, and 1}d. per ton was added 
to the decline of the previous day, making a fall of 10d. per 
ton from Tuesday afternoon. In the morning business was 
done at from 47s. 10d. to 48s. cash, the market closing with 
sellers at 48s. and buyers offering 1d. per ton lower. The 
transactions in the afternoon were done at from 48s, Ojd. 
to 47s. 10}d. cash, and the market closed with sellers at 
47s. 10}d. cash and 48s. one month and buyers near. There 
were further signs of depression shown by the market on 
Friday. and a little spurt after the resumption of business 
was followed by an absence of real demand. Prices showed 
a decline of 41. per ton, and the week closed 74d. per ton 
under the closing prices of the previous week. In the 
morning iron changed hands at from 47s. 9d. down 
to 47e. Sd. cash, closing sellers at 47s. 54d. and 
buyers offering 47s. 5d. cash. The quotations in the after- 
noon were from 47s. 5d. up to 47s. 7d. cash, and from 
47s. 6d. up to 47s. 8d. one month, and the market closed 
rather buyers at 47s. 641. cash and 47s. 8d. one month, 
The market was somewhat uncertain on Monday, the prices 
at one time being 24d. per ton down, but eventually closing 
at last week’s final quotations. There were transactions 
during the forenoon at 47s. 6d., 47s. 7d., and down to 
47s. 4d. cash, the close being buyers at 47s. 5d., and sellers 
at 47e. 5}d. cash, In the afternoon the quotations ranged 
from 47s. 5}d. to 478. 7d. cash, and from 47s. 74d. to 478. 8d. 
one month, and at the close of the market there were buyers 
offering 47s. 6}d. cash and 47s. 8d. one month, and calhons 
near. Yesterday's market was very depressed, owing in a 
great measure to the failure of a London firm extensively 
engaged in the metal trade, and prices suffered a decline of 
5d. per ton. Business was done during the forenoon market 
at from 47s. 7d. down to 47s. 3d. cash, and from 4/s. 8d. 
down to 47s. 5d. one month, and at the close of the market 
there were buyers at 47s. 3d. cash and 47s. 5d. one month, 
and sellers near. There was a quiet market in the afternoon 
with business done at 47s. 3d. down to 47s. lid. cash, 
and the close was buyers offering 47s. 14d. cash and 
47s. 34d. one month, and sellers asking $d. r ton 
higher. Business this morning was done at 47s. 1d. to 
47s. 34d. cash, also at 47s. 3d. up to 47s. 5$d. one month, 
the close was sellers at 47s. 3d. cash and 47s, 5d. one month, 
and buyers near. In the afternoon business was done at 
47s. 2d. down to 47s. 1d. cash, and at the close of the market 
there were sellers asking 47s. 3}d. one month and 47s. 1}d. 
cash, and buyers near. It is understood that Messrs. 
William Dixon and Co. (Limited), Govan Iron Works, intend 
putting two of the blast furnaces that have hitherto been 
making hematite pig iron on G.M.B. iron, there being a 
decline in the demand of the former. Down to 54s. 64. per 
ton, f.o.b. at the Cumberland ports, is accepted for Nos. 1, 2, 
and 3. By this change in the kind of iron produced there 
will be an increase in the output of ordinary iron by about 
400 tons per week ; and there is some probability that several | 
other furnaces now making hematite pig iron will also be 
turned on to the making of ordinary iron. Shipping iron is 
in quiet demand, there being but few fresh orders received 
either from the Continental markets or from the, United States. 
One furnace has been relighted at Coltness Iron Works, 
so that there are now 108 furnaces in blast, of which 
ssven are making hematite iron and 101 ordinary pig. At this 
time last year tnere were 121 blast furnaces in operation. 





The decrease in the stock of pig iron in Messrs. Connal and 

Co.’s public warrant stores has now ceased, and delivery into | 
the stores has been resumed, the daily increase now proceed- 
ing at the rate of about 300 tons per day. The prices of | 
makers’ pig iron have, in some instances, suffered a slight 

decline, but they are better maintained than those of warrants. | 
A fairly satisfactory condition of the home trade is still 
reported. Last week’s shipments amounted to 11,694 tons, 





States, 1050 tons to Germany, 1350 tons to France, 500 tons 
to Spain and Portugal, 410 tons to Canada, and 368 tons to 
Australia, &c. 


“Road Rolling by Steam Rollers.”—This was the subject 
of a paper by Mr. D. C. Proudfoot, road surveyor, submitted 
last Wednesday night to a meeting of the Engineering Section 
of the Royal Scottish Society of Arts. The paper, in tracing 
the history of road making, mentioned that the degree of 
perfection in that operation desired by engineers was not 
attained until the introd.ction of steam to propel the ruller. 
Among others, the following practical advantages accrued 
from steam rolling: (1) Roads could be re-metalled through- 
out the summer season, instead of the winter, consequently 
at reduced cost; (2) surface dust and mud were greatly 
reduced ; (3) the draught on horses was reduced three-fourths ; 
(4) the tear and wear of carriages of all kinds was greatly 
reduced ; and (5) traffic could immediately pass over newly- 
rolled roads without injury to the road. A saving of not less 
that twenty-five per ceat. was effected by maintaining roads 
under a proper system of rolling compared with the old 
method of laying down less metal and allowing traffic to 
work over it, and thus work itin. Remarks were made by 
several members, and a vote of thanks accorded to Mr. 
Proudfoct. 


Proposed Ship Canal at Tarbert.—A Glaegow citizen, 
Mr. John Ramsay, who is also member of Parliameot for the 
Falkirk District of Burghs, and has a large interest in the 
West Highlands, has just drawn attention to a proposal that 
was made many years ago, which is to cut a ship canal 
through the northern extremity of the peninsula of Kintyre 
at the mouth of Lochfyne, and thereby connect East and 
West Loch Tarbert. The distance from sea to sea is less 
than one mile, and the saving of distance to vessels that now 
go round the Mull of Kintyre would be about 60 miles, in 
addition to which there is the fact that the navigation round 
the Mull is very dangerous, and that of course would be 
avoided. When the work of making the canal was last 
considered and its cost estimated from careful surveys, it was 
calculated that the sum of 157,000/. would be ample to carry 
the scheme through, and give a depth of 18 ft. at low water. 
It is not unlikely that the scheme will soon be taken up with 
the view of carrying it into execution. 


Clyde Navigation Trust—Deputation to England.—The 
deputation lately appointed t> visit the principal parts of 
England left on Monday afternoon for Newcastle-on-Tyne. 
The members of tae deputation are—the Hon. the Lord 
Provost; Mr. Rowan, deputy-chairman; Mr. Clark, con- 
vener of the New Works Committee; Provost Brown, con- 
vener of the Harbour Committee; Mr. Robert H. Dunn, 
convener of the Ferries Committee; M. William Kenny 
Watson and Mr. Andrew M‘Onie, members of the Trust. 
They are accompanied by Mr. Deas, engineer, and Captain 
White, harbour master. The object of their visit is to ascer- 
tain from personal observation the state of other harbours 
and docks, and the appliances in operation in loading and 
unloading coals, ore, and other cargoes; to what extent and 
how far suitable the electric light is utilised in wet and dry 
docks; and to obtain information which may enable the 
trustees to decide whether a ferry-boat, swing bridge, or sub- 
way should be provided for the cross traffic in the harbour. 
The inquiry is one of a most extensive and important cha- 
racter, and we feel assured that it could not be in better 
hands than in the gentlemen forming the deputation, Their 
report will be looked forward to with much interest, and it 
cannot fail to be of great value to the Trust and the whole 
shipping community. It ought to be mentioned that Messrs. 
Rowan, Watson, and M‘Onie are all eminent: mechanical 
engineers. The deputation were received yesterday by the 
Tyne Commissioners and shown over their works. 


Blacksmiths’ Wages.—The blacksmiths employed in the 
shipyards in the Glasgow district have just had 4d. per hour 
added to their wages, while the piecework hands have had an 
increase of 7} per cent. They have cordially voted their 
thanks to the employers. 








City AND GuILps of Lonpon INSTITUTE FOR THE 
ADVANCEMENT OF TECHNICAL EDUCATION.—At a meet- 
ing of the Executive Committee of this Institute held on 
Monday, the 17th inst., Mr. John Perry, M.E., of Queen’s 
University, Ireland, was elected to the professorship of 
mechanical engineering and applied mathematics at the 
Technical College, Finsbury. The department of engineer- 
ing will, it is expected, be complete and ready for the 
reception of students at the commencement of next session 
when the new college in Tabernacle-row will be opened. 
Itis also contemplated to add a department of Applied Art 
to the Finsbury College. 





HypDRAvuLic STEAM Ferry.—Among the very numerous 
models that were exhibited at the Naval and Submarine 
Exhibition, was a small one of an hydraulic steam ferry 
that should receive a word of description. It is the design 
of Messrs. Bell, Stoney, and Rich, and is intended for 
facilitating communication on tidal rivers without the 
costly and often inconvenient accessories of floating stations 
and rising and falling bridges. The boat is double-ended 
and can be driven by screws in either direction. In the 
centre of the vessel is a large vertical hydraulic cylinder 
passing down below the hull. The ram of this cylinder 
can be forced downwards and when the boat is berthed and 
properly secured to guides, it is lowered upon a suitable 
foundation made in the bed of the river, and the boat is 
raised bodily to the quay level to discharge the freight and 
take in passengers. itis proposed to make the boats of 
small dimensions so as to keep them quite manageable when 
being raised and lowered, and to give them a high speed in 


order to maintain a rapid and continuoys service. Messrs. 


Easton and Anderson are going to undertake the manu- 


as compared with 13,736 tons in the corresponding week of facture of these boats. It is proposed to place a service on 


last year, the largest shipments being 1650 tons to the United 


the Thames below London Bridge. 
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HALPIN’S COMPOUND ENGINE. 
CONSTRUCTED BY MESSRS. MANLOVE, ALLIOTT, FRYER, AND CO., ENGINEERS, NOTTINGHAY. 
(For Description, see Page 392.) 
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The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
InQquIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals. and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 25th, 
at 8 p.m. 1. Paper to be discussed : ‘The Theory of the Gas Engine, 
by Dugald Clerk, 2. Paper to be read and discussed : ** Harbours 
and Estuaries on Sandy Coasts,” by L. F, Vernon-Harcourt, M.A., 
M. Inst. C_E 

Society OF TELEGRAPH ENGINEERS —Thursday, April 27th, at 
8pm. at 25, Great George-street, Westminster, when a paper 
will be read “On Attraction and Repulsion due to Sonorous 
Vibrations, and a Comparison of the Phenomena with those of 
Magnetism,” by Augustus Stroh, Member, 
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VEXED QUESTIONS. 

Tue Easter interval in an unusually busy session 
to some of our professional readers, affords a con- 
venieut opportunity to ponder over a few of the 
obstacles which beset the path of railway and tram- 
way legislation, and the power to carry that legisla- 
tion into execution when made, especially as the 
session promises to be a somewhat eventful one in 
amendments of both public and private Standing 
Orders, 

The present condition of matters in the railway 
world,may be described thus: the whole kingdom is 


parcelled out into territories among the established 
companies, and the invasion of a district either 
directly or indirectly by another company, involves 
a breach of contract or violation of a point of 
honour, according to whether the compact happens 
to be documentary or is effected by what is called 
an understanding. Hence so far and solong as it suits 
the convenience of parties concerned, the status quo 
is fitted into adamant, and until the cloven hoof impels 
Peachum or Lockit into adverse action, little hope 
of amendment may be expected from these quarters, 
the fact that population under existing circumstances 
has increased threefold, while railway efforts to meet 
it have in certain districts remained practically sta- 
tionary, being entirely overlooked. Another phase 
is to be found in the rest-and-be-thankful policy, or 
pro-shareholder anti-public policy. Thus there are 
some railway officials, who contend, or have con- 
tended, that passengers over a given number are 
in the way, because providing further accommoda- 
tion for them would affect the dividend. If this 
doctrine is still preserved it would seem clearly to 
put its advocates entirely out of court in opposing 
other parties taking up the surplus popuation which 
they reject. 

There is no lack of invention on the part of rail- 
way engineers in supplying designs to meet existing 
wants, and evidence that such wants exist is shown 
by the fact that several simultaneous applications 
have been made in the present session for effecting 
the same purposes. But furnishing designs 1s an 
impotent process unless viewed favourably by the 
money market, and in order to improve matters in 
that direction the aid of Parliament is necessary, 
and might easily be afforded by the removal 
of palpable impediments to raising capital im- 
posed by the Standing Orders and existing prac- 
tice of the Legislature. ‘This brings us to the first 
item which we now propose to consider, viz., the 
pending controversy as to the expediency of sanction- 
ing payment of interest on calls during construction 
of railway works; this question Las a wider bearing 
than appears upon the surface, and put into legal 
phraseology might be called the great cause of 
‘Vested Interests v. Public Rights.” The custom of 
paying interest in this way had been in vogue for 
years witkout perceptible detriment to any party 
concerned, until malevolent ingenuity evoked the 
illegality of the practice as a means of damaging 
the progress of a particular work, but the brand 
once lighted acted equally on capitalists and con- 
tractors, and produced a deadlock in what until then 
appeared to be a revival of confidence in railway 
enterprise. 

‘Tue practice has at least an advantage over loan 
capital (which also bears interest from the date of 
its creation) inasmuch as the former is a sort of 
internal debt from the company to the company, 
while debentures go into the hands of outside 
creditors, who can recover them by execution upon 
the company’s property. ‘The debenture issue, it 
must be remembered, comes into force when half the 
capital has been raised. Although no one will deny 
that railways are not so promising an investment as 
they were two generations ago, yet, considering the 
low rate of interest available from other sources, 
together with the great need of further railways and 
their certain improvement in a monetary point of 
view, they may when made still form a security 
worth attention, while as regards suburban exten- 
sions, many recent instances could be cited showing 
that money so placed has been profitably employed, 
for it is admitted that these railways create their 
own traffic, and ‘‘ with the railway come the resi- 
dents” is a true paraphrase of an old aphorism. 

There are, however, other parties besides investors 
of idle money who have an advantage to gain in 
aiding to raise railway capital. Landlords in districts 
which have been shut out from direct communication 
with large provincial and county towns are beginning 
to find that it is worth their while not only to take 
their purchase money in shares, but also to charge 
their estates with the improved value put upon them 
by the introduction of a railway into the locality, 
and builders even more than landowners are affected ; 
the metropolitan suburbs only want duplicate or 
triplicate travelling facilities to widen the residential 
area to double its present radius. 

We now come to the established companies, or 
vested interest side of the question, and in dealing 
with it cannot do better than quote from the Times 
report of what occurred at the Board of Trade on 
Tuesday, the Zlst ult., when a deputation from 





those bodies waited upon Mr. Chamberlain there. 
Sir Daniel Gooch was principal spokesman, and said 


the deputation ‘had come to protest against an 
attempt being made in —_ or nine railway Bills 
this session, with a capital of nearly twenty millions 
sterling, to get rid of the Standing Order of the 
House of Commons which prohibited railway com- 
panies from paying, during construction, interest 
out of capital. This Standing Order, which had 
existed for thirty years, was passed to protect 
unfortunate shareholders [what sort of being is an 
unfortunate shareholder A from speculative pro- 
moters of railways, who promised five per cent. 
and six per cent. interest, which really involved 
taking money from the pockets of the shareholders 
in order to pay it back again later on.” If this part 
of his speech is rightly reported, we begin to think 
that Sir Daniel's view of the matter is a highly 
favourable one in a thrifty point of view. Resum- 
ing the speech: ‘* This would lead to disastrous 
results. Again, in the case of the Hull and 
Barnsley Bill, the corporations of Hull, Halifax, 
and Huddersfield [how mellifluously alliterative | 
were being asked to supply hundreds of thousands 
of pounds, and these municipal authorities would 
have the power of taxing other railway companies 
[this is where the shoe pinches] competing with 
those to which they had advanced theirmoney. He 
submitted that if an alteration were made it should 
apply to existing railway companies that still had 
lines to construct,” which seems an Irish way of 
remedying an evil by increasing the area of its 
operations. 

On top of Sir Daniel comes another railway 
baronet, who stated the construction of these specu- 
lative lines would be a waste of capital, and clergy- 
men and poor widows who were tempted to invest 
in them ought to be protected. How can we reason 
but from what we know? This gentleman is and has 
been chairman of a considerable number of public 
companies, and ought to be well aware how clergy- 
men and poor widows are affected by them. ‘The 
farcial bearing in both cases lies in putting forward 
unfortunate shareholders, clergymen, and poor 
widows to cover the real objects for which the 
deputation were pleading, namely, the maintenance 
of existing monopolies. 

We will step out of the groove for a minute here 
to express the relief we feel at finding this foster- 
ing kind of attention moved a grade higher than the 
region it has heretofore occupied, because we thought 
it confined solely to the so-called “ working man,” 
to whom one section of philanthropists were directing 
their energies to rescue his pocket-money from the 
publican, while another was equally concerned in 
getting him into Parliament with a view to providing 
the only effectual cure for the evils of existing 
legislation. As regards the substituted protégés, 
poor widows may sometimes require guidance in 
such matters, but if clergymen do, it seems to us the 
time has arrived when they should leave off lecturing 
other people. 

Reverting again to the deputation; they appear to 
have got little encouragement from Mr. Chamber- 
lain, who, whatever defects may be attributed to 
him in some respects, has certainly acquired the art 
of applying a flea to the ear on fitting occasions, 
and who gave the deputation distinctly to under- 
stand that he was at issue with them and regarded 
the interests they represented as opposed to all com. 
petition, that “it was the business of the Board of 
Trade as a public department to see that every 
facility was given to new enterprises, and if existing 
rules interfered with new enterprises he was inclined 
to think that they ought to be relaxed.” 

We must here, in common fairness to Mr. 
Forbes, point out that he takes the opposite view to 
his brother chairmen, and on the Friday following 
their visit waited, with other gentlemen, upon Mr. 
Chamberlain, and urged the removal of the present 
restriction. Mr. Forbes, with his characteristic 
felicity of language, compressed the subject into a 
nutshell, stating ‘‘the existing rules favoured 
monopoly and checked enterprise. Impolitic laws 
alway led to law breaking, and the existing rules 
were frequently invaded.” 

The chairmen of committees of both Houses have 
prepared modifications of the Standing Order in 
dispute, and with remarkable unanimity. Dr. Lyon 
Playfair proposes that the rates of interest shall not 
exceed 5 per cent.; that such payment shall not 
begin until at least two-thirds of the capital has been 
subscribed, and is Jond fide held by the subscribers ; 
that such payment of interest shall not be continued 
after the opening of the railway, nor in any case for 
more than five years after the passing of the Act; 





and that the intention to pay such interest shall be 
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included in the Gazette notice for the Bill. Lord 
Redesdale’s clause limits the interest to 4} per cent., 
but virtually coincides with the Commons in other 
respects. This clause is also extended to tramways, 
though why it is so extended is not easy to under- 
stand, considering the Standing Order is confined to 
railways. We gather also that a further Standing 
Order in the Lords is to provide for such alterations 
in the stipulated conditions as the Select Committee 
may deem necessary in the circumstances of each par- 
ticular case. The whole question has, however, now 
been referred to a Select Committee in the Lower 
House, with power to call for persons and papers, 
and we trust with the will to treat the matter in a 
business-like, liberal, and practical manner. Upon 
this part of our subject we may say that whatever 
the result, it is a healthy sign to have obtained the 
recognition of the Private Bill authorities of both 
divisions of the Legislature to the fact that Parlia- 
mentary aid must be given to relieve the railway 
deadlock brought about by territorial divisions ; it 
is perhaps the venerable thin end of the wedge only, 
but it is something gained from the very parties who 
have consciously or unconsciously aided in bringing 
about the mischief to be cured. We must not, 
however, hallvuo before we are out of the wood; 
railway interest is strong in the Housc of Commons. 
The relief will most probably emanate from the 
Upper Chamber, and if so will be more satisfactory 
still. 

Another current topic to which we draw attention 
is the attempted resurrection of the Parliamentary 
deposit. We thought this subject was thoroughly 
thrashed out and buried about twenty years ago 
upon the motion of Mr. Phillips, and can, therefore, 
only account for the under-mentioned notice of 
motion being inserted in the votes for the 30th 
ult., upon the supposition that Rip van Winkle has 
got into Parliament and has suddenly awoke to the 
fact that Parliamentary deposits of the present day 
differ from those of the time when he fell asleep in 
the palmy days of subscription contracts over thirty 
years ago. 

The notice to which we refer is as follows: 
‘** Railway Bil's; return of Bills for the construction 
of railways pending in the present session of 
Parliament, showing the amount of the deposit 
which has been made pursuant to the Standing 
Orders, and specifying in which cases such deposit 
has been borrowed by the promoters in the follow- 
ing form.” ‘Then comes a table containing columns 
headed: Name of railway ; amount of new capital ; 
amount of deposit ; names of promoters, if any, who 
have provided deposit; names of lenders, if any, 
who have provided deposit ; terms on which such 
lenders have loaned deposit. 

Now the first question that would occur to an 
old practitioner in Parliamentary private business 
upon reading this notice is, what are the motives 
actuating the honourable member who placed it 
upon the votes? i ¢., is he egged on by some existing 
railway company who is driven to its last resources 
to rout an invader from its assumed territory? is 
his land to be taken for a new scheme, or bas hea 
friend he is desirous of obliging so affected? in 
short, are his conscientious scruples put into action 
by malice aforethought, or how otherwise as 
lawyers ? 

The object of the Parliamentary deposit isinscrut- 
able, so is its utility, but until itis finally abandoned 
perhaps the wiser course is toletitalone. Petitions 
against incorporating railway Bills always contain a 
clause stating that the deposit has been borrowed, 
and animadverting eloquently upon the illegality of 
such a practice. ‘This clause is used more or less 
according to circumstances, but much more or much 
less according to the supposed leanings or idiosyn- 
crasies of the chairman presiding over the Com- 
mittee. The culminating point which tests its 
significance or value is, however, reached when 
two incorporating companies meet on competing 
schemes, the mud thrown upon these occasions 
being of the dirtiest description, upon the oft-quoted 
principle of set one expert to catch another. 

The third portion of our subject refers to the 
current practice of the-Board of Trade and Parlia- 
ment in relation to tramway Provisional Orders or 
Bills, but in speaking of tramways we do not lose 
sight of the fact that the admission of their utility 
and supremacy as the road locomotion of the future 
is stillan open question to some people. At the 
same time if they are to be sanctioned at all, there 
are several cumbrous proceedings in connexion with 
them which might be either abolished or modified. 

The first obstacle that arises under this head is 





obtaining the consent of the local authority, and 
where a road authority exists independently of the 
local authority, as is the case throughout the juris- 
diction of the Metropolitan Board of Works, the 
consent of that body must be also procured. 

Confining ourselves to the metropolis, the road 
authority means the vestry of the parish in which 
the tramway is to be laid, while the local authority 
is represented by the Metropolitan Board. 

Even Parliament defers to its Liliputian deputies 
in these matters, and will not proceed with a tram- 
way Bill which has not received their approval, so 
we must presume the consent has its merits some- 
how, but the process of obtaining it is difficult to 
work and unsatisfactory when performed. The 
vestries being represented by tradesmen are open to 
reason where their own convenience or profit is 
concerned, but even here the vote which conveys 
their acquiescence is often a very narrow shave, 
there being always Little-endians and Big-endians in 
these pigmy legislatures. 

The proceedings of the Metropolitan Board are 
quite another affair, that august body being equally 
above suspicion and unamenable to consequences 
pursues its own sweet will after its own fashion, and 
sanctions or vetoes at pleasure. The consequence 
is that when its decisions clash with those of the 
other authority the Board has sometimes got some 
sharp raps over the knuckles, and on more than one 
occasion rumour says it has felt compelled to reverse 
its judgment in deference to outside views or the 
impressive, if not measured, language addressed to 
it from other quarters. 

The second obstacle is that of the frontagers, it 
being the law of the land, so far as the Board of 
Trade is concerned, that where a tramway rail comes 
within 9 ft. 6 in. of the foot pavement the objections 
of one-third of the residents at that particular spot 
render the action of the Board wholly incperative, 
so that supposing a tramway of this description 
passed three houses in its route the owner or 
occupier of them could stop the passing of the 
order, 

The Parliamentary deposit comes into play again 
with respect to tramways, and 5 per cent. upon the 
estimate must be lodged in Chancery pending con- 
struction, but the Board of Trade does not require 
the money to be paid until the order is sanctioned 
by them, and consequently pretty safe to pass into 
law, whereas Parliament requires its pound of flesh 
beforehand, and wholly regardless of what may 
happen to the Bill. Parliament and the Board of 
Trade act in concert in many respects, and each 
has amended its rules to meet the other with mutual 
advantage. Here is an instance in which amend- 
ment might profitably be adopted by the higher 
tribunal. 

But what Shakespeare calls the most unkindest cut 
of all as regards the Board of Trade regulations, is 
the construction put upon the section of the Tram- 
ways Act, 1870, which enforces the advertising of 
the order as made. 

This part of the Board's proceedings is unsatis- 
factory in every way. In the first place it differs 
with the practice adopted in another division under 
its own jurisdiction, viz., the harbour department, 
because with respect to a Provisional Order autho- 
rising the construction of a pier, which is equally 
with a tramway a purely local work, the statute 
under which the Board acts only requires that after 
the making of any order under that Act the pro- 
moters shall deposit a copy of the same at the 
office of the clerk of the peace of the county in 
which the work is to be situate, and notice of such 
deposit shall be given by advertisement once in 
some newspaper circulated in such county—whereas 
the Tramways Act enjoins that when a Provisional 
Order has been made and delivered to the pro- 
moters, they shall deposit copies of the order with 
the clerks of the peace of the counties in which the 
works are situate, and ‘‘they are also to publish 
the Provisional Order as an advertisement once in 
the local newspaper in which the original advertise- 
ment of the intended application was published.” 
Publicity being the object proposed in both cases, 
the difference in meeting it is this, that in the 
pier order the end is effectually attained in about 
a dozen lines of a newspaper column, and at a cost 
of about the same number of shillings ; while adver- 
tising the entire order means inserting a verbose 
document of between forty and fifty separate sec- 
tions, and at an expense which in some newspapers 
would reach near upon 100/. 

The practice is further at variance with that of 
Parliament, for who ever heard of such a thing as 





| 
advertising a Tramway Act in a local bewspaper ; 
and if such a course is unnecessary in the one case 
why should it be requisite in the other, all other 
conditions being precisely similar in both ? 

Mr, Chamberlain has spoken in terms of high 
praise about the department under his control, but 
probably he is unaware of this blot on the escut- 
cheon, We suggest that in this instance the order 
of amendment as against the Parliamentary deposit 
should be reversed and the Board of Trade should 
assimilate its action to that of Parliament. 








THE TEHUANTEPEC SHIP RAILWAY, 

ON the 10th March last we mentioned that the 
Committee of Commerce of the Senate of the 
United States had just approved unanimously of 
the Bill for incorporating the Interoceanic Ship 
Railway Company, by which Captain Eads seeks to 
obtain the necessary powers and guarantees for con- 
structing a ship railway across the Isthmus of 
Tehuantepec, in Mexico, We described the scheme 
on the 2nd December last, and again on the 10th 
March, and it is now only necessary to repeat that 
it is intended to transport ships laden with their 
cargoes, up to a gross weight of 6000 tons, upon a 
railway from sea to sea across the Isthmus of 
Tehuantepec. The raising the ships out of the 
water and placing them on the rails on one side of the 
Isthmus, and putting them afloat on the other side, 
will be done by hydraulic lifts similar to those in 
operation on the Thames, at Malta, Bombay, and 
elsewhere. 

A ship railway is advocated by Captain Eads 
instead of a canal as being economically advan- 
tageous both in time and cost of construction, 
while the site chosen is very suitable for the pur- 
pose, and is also, politically and commercially, the 
most favourable for American interests. It is 1250 
miles nearer to the chief American ports than the 
proposed Panama Canal, and could easily be pro- 
tected by the United States, both by sea and land, 
in case of war. ‘The report of the Committee of 
Commerce of the Senate has now reached us, and 
contains several points of interest. ‘The Committee 
consider that the engineering practicability of the 
scheme is conclusively proved by the opinions that 
have been laid before hem of the most prominent 
and able engineers and naval architects in the world. 
The report says, ‘ The first question the Committee 
considered was as to the practicability of constructing 
a railway for the purpose of transporting ships and 
their cargoes. The testimony before the Committee 
concluzively demonstrates the fact that such a rail- 
way is entirely practicable, and that loaded vessels 
can be transported over the same with absolute 
safety and economy.” After quoting extracts from 
the written opinions of numerous English, American, 
and other authorities, it adds, ‘‘ The testimony upon 
this subject is so overwhelming and conclusive in 
its character that the Committee has no hesitation in 
reporting that the construction of a ship railway 
and its successful operation are entirely practicable.” 

It is a great step in the progress of this under- 
taking, and towards the adoption of ship railways 
as a means of transport, for such a body as the Com- 
mittee of Commerce of the Senate to be satisfied by 
the evidence before them that there is no engineer- 
ing difficulty that cannot be overcome. This places 
ship railways on the same footing as canals in com- 
peting for public support, and after dismissing the 
objection which has so long attached to them of being 
impracticable and involving insuperable mechanical 
difficulties, it remains to be seen what there is to be 
said for or against them in other ways. 

Captain Eads does not ask the United States 
Government to risk anything upon their belief in 
the practicability of his scheme, All this he and his 
company are willing to take upon themselves, and 
the Committee say that, ‘‘ Even if there were doubts 
as to the practicability of a ship railway, the Govern- 
ment of the United States could, with perfect safety 
to itself, pass the Bill desired by Mr. Eads, because 
under the provisions of that Bill the Government 
guarantee cannot attach or have any force or effect 
until the practicability of the project shall have been 
fully and satisfactorily demonstrated.” 

Captain Eads does not require the Government to 
advance money for the purpose of constructing 
the railway, but that it shall guarantee the payment 
for a period of fifteen years of dividends at the rate of 
6 per cent, per annum on the par value of 50,000,000 
dols. of the capital stock of the company. It is 
estimated that the cost of construction will be 
75,000,000 dols., and the capital stock is limited by 
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the Bill to this amount. The guarantee of the 
Government only attaches to two-thirds of the 
capital stock. ‘The guarantee is not to attach until 
ten wiles of the railway and its terminal works have 
been completed, and a loaded vessel lifted out of 
the water, transported over the ten miles of railway, 
brought back again, and placed in the water without 
injury to the vessel, railway, or terminal works, 
When this has been done 5,000,000 dols. of the 
guarantee is to attach. When the terminal works 
and ten miles of railway have been completed on 
the other side of the Isthmus, 5,000,000 dols. more 
of the guarantee will attach. ‘The intermediate 
space between the two ten-mile sections is sub- 
divided into twenty sections, and upon the comple- 
tion of each of these sections, and the successful 
transport across it of a loaded vessel, proportionate 
amounts of the guarantee respectively attach until 
the total amount of 50,000,000 dols. is reached. 
All the tests of the railway and works that are 
required by the Bill are to be made to the satisfac- 
tion of a board of engineers to be appointed by the 
President of the United States. 

The Committee is of opinion that under the pro- 
visions of the Bill the Government of the United 
States will be amply protected against any ultimate 
loss on account of its guarantee, and they say that 
they consider the Government aid provided for is 
the least which they could hope to give to enable 
them to secure the construction and control of a 
route across the Isthmus. ‘The Committee also 
reports that the consideration for the guarantee 
which will be given by the Ship Railway Company 
is most ample and satisfactory. The company is 
required by the Bill to transport all Government 
vessels, troops, munitions of war, and mails free of 
charge for ninety-nine years, which is the whole 
period for which the Mexican Government has 
granted the concession to Captain Eads. It is also 
required to transport all vessels belonging to citizens 
of the United States, and registered under the laws 
of the United States, for 50 per cent. of the regular 
tolls and charges imposed upon the vessels of all 
other countries except Mexico. ‘The report says: 
‘It requires no argument to show the immense 
advantage which this latter provision will secure to 
American shipping.” 

The Committee seems to have been greatly 
influenced by a desire to give American shipping an 
advantage as compared with that of other countries, 
and also to have a route across the Isthmus, which 
America will have a tangible claim upon, and which 
will be in a convenient position for them to control. 
The Committee's statements upon these points are 
very important, and we therefore give them at 
length. ‘They say: ‘In the opinion of the Com- 
mittee the time has arrived for an assertion by our 
Government, in a practical way, of the principle that 
it will not permit the control by a foreign power of 
an isthmian highway. There can be no doubt that 
there exists in the minds of the American people a 
most determined opposition to avy foreign control 
upon this continent. This sentiment is by no means 
of recent origin, It found expression from the 
lips of President Monroe, and has been reiterated 
over and over again by our presidents, secretaries of 
state, by senators, and members of Congress, and 
has been pronounced in the most emphatic manner 
by the leading newspapers of the country. We 
now have an opportunity of again declaring it, but 
this time in a practical way. Declarations, and 
resolutions, from whatever quarter they may come, 
are well enough in their-place, but they amount to 
very little, and are entitled to no respect, unless the 
sentiments therein contained find expression in some 
more substantial way when the opportunity offers.” 

“ The construction of the ship railway at Tehuan- 
tepec is a final solution, in the opinion of the Com- 
mittee, of the much-discussed question of isthmian 
control, If this railway be once constructed under 
the patronage of the Government of tie United 
States it will supply the present demands of com- 
merce, and will place the United States in such 
relation in regard to isthmus transit, and its cognate 
political relations, as will make it simply impossible 
for any foreign power to hereafter contrul any other 
transit across our isthmus, but if we refuse to lend 
assistance to a project, the successful consummation 
of which is now demanded by the commerce of the 
world, we invite foreign capital to embark in the 
enterprise, and the investment of foreign capital 
means the protection of foreign power.” 

“The concession granted by Mexico to Mr. Eads 


secure the aid of any other foreign Government. 
He has voluntarily, nowever, first sought the aid of 
his own Government. Should that aid be refused, 
we would be for ever stopped from denying to him 
the right to seek foreign aid for the enterprise, for 
our refusal could, under every principle of equity, 
only be construed into an abandonment of all pre- 
vious claims to isthmian control.” 

‘¢ But even if Mr. Eads should not invoke the aid 
of a foreign Government, but content himself with 
the raising of the necessary money to construct his 
railway from foreign capitalists, we would still be 
in no better condition, because if an English com- 
pany constructs this railway, it will inevitably, when 
necessity requires, appeal for protection to English 
power, and the English Government cannot fail to 
respond. Should the control of this railway ever 
pass into the hands of the English Government, 
nothing but war could wrest it from her, and the 
cost of a war, assuming that we were successful, 
would far exceed the expense of constracting many 
ship railways.” 

‘The Committee does not consider that our 

Government would be safe in permitting Mr. Eads to 
even organise an American company without Govern- 
ment aid, because, upon the organisation of such 
company, its stock would necessarily be exposed 
publicly for sale. It could be easily bought up by 
British capitalists ; and a British board of directors, 
having invoked and secured the aid of their own 
Government, could place us in the very position 
which we now seek to avoid. Should the Govern- 
ment of the United States, however, give the 
desired aid, she will at once acquire certain vested 
rights from which she cannot be dispossessed.” _ 
The report concludes as follows: ‘ Believing 
that the commercial interests of this country will be 
largely benefitted by the construction of the ship- 
railway, that it will have a tendency to infuse new 
life into our now languishing commerce, and that it 
is essential if our Government would retain the 
respect of its own people and of foreign sations, that 
it should now practically demonstrate its determi- 
nation to for ever discourage foreign control upon 
this continent, the committee report back the Bill 
favourably, with certain amendments, and with the 
recommendation that it do pass.” 
Judging from the unanimous nature of the Com- 
mittee’s report, and the confidence they show in the 
practical possibility of Captain Eads’ scheme, by 
reason of the evidence laid before them, it may be 
expected that the Bill for incorporating the Ship 
Railway will be allowed to pass, and that before 
long we shall see the commencement of} this impor- 
tant engineering work. ‘The United States Govern- 
ment appear to be risking nothing by giving the 
guarantees asked for, as the report states that the 
guarantees will not attach till the works have been 
thoroughly tested. On the other hand, by passing 
the Bill they are securing a control of the railway 
and keeping all foreign powers out, a point upon 
which the Committee appears to be nervously 
solicitous. Captain Eads is allowed by the conces- 
sion granted him by the Mexican Government to 
offer to any other power therights and advantages he 
now offers to the United States in return for the 
guarantees asked for; and he has stated pretty 
plainly that if he cannot get the necessary support 
from his own Government, he will apply elsewhere 
for it. The Committee’s report, however, indicates 
that this is just what they are not likely to allow him 
to do. 








INTERNATIONAL FISHERIES EXHI- 
BITION IN EDINBURGH. 

Promoted by the Lord Provost, magistrates, and 
Town Council of Edinburgh, the Highland and 
Agricultural Society of Scotland, the Merchant 
Company of Edinburgh, and the Scottish Fisheries 
Improvement Association, and under State recogni- 
tion, there is now being held in the Scottish 
metropolis what claims to be the first International 
Fisheries Exhibition that has yct been held either 
at home or abroad, and its success so far has been 
of the most gratifying character. To a certain 
extent it may be said to have arisen out of the 
highly successful and somewhat similar exhibition 
that took placeat Norwich last year, and it may be 
regarded as a sort of forerunner to the Great 
National Fisheries Exhibition waich has been pro- 
jected to take place in London next year, and for 
which arrangements are already in progress. It 





does not confine him to the seeking of aid from the 
United States Government, but authorises him to 





was but proper that such an exhibition should be 


tion of the fishing industry prosecuted on the Nor- 
wegian coasts, the herring fishing of Scotland is the 
most important industry of the kind in the world. 
Considering its great national importance, together 
with the fact that both it and the other deep- 
sea fisheries might be still more extensively deve- 
loped, it is most surprising to observe how limited 
is the extent to which mechanical and engineering 
appliances have been turned to account for the 
purpose of increasing the food supply of the people 
from the fisheries around our coasts ; but the holding 
of such exhibitions as the one under notice will 
doubtless exert a powerful stimulus in that direc- 
tion and it the same time render the occupation of 
the ‘fisher folk” one of very much greater safety 
than it has hitherto been, 

It is not our intention to give anything like a full 
descriptive notice of the contents of the Edinburgh 
International Fisheries Exhibition in those depart- 
ments that have most professional interest to our 
readers, but as there are many exhibits which are 
worthy of some notice at our hands we feel induced 
~ a the following remarks to the subject in 

and, 

The Exhibition is being held in the Waverley 
Market, which, alike from its great extent, its central 
situation, and other conveniences, is eminently 
suitable for the purpose. It was opened on Wednes- 
day, the 12th inst., and it is to continue open till 
Saturday, the 29th inst. In its international aspect 
it has, we believe, quite realised the anticipations of 
its promoters, there being many exhibits from the 
Continent, and more especially from Sweden and 
Norway. ‘The scheme of the Exhibition embraces 
no fewer than twelve classes of exhibits, three of 
which, again, embrace several subdivisions. Alto- 
gether, the scheme is a very comprehensive one, and 
doubtless some time must yet elapse before such an 
exhibition can be expected to cover it fully. Partly 
with a view of stimulating exhibitors to come 
forward, the Committee of the Exhibition announced 
their intention to award, on the recommendation 
of competent jurors, medals and money prizes for 
exhibits and essays. The special prizes announced 
for exhibits amount, in all, to 435/. 5s., in sums 
ranging from 60/. down to 5/., and the gift in many 
cases of promoters or friends of the Exhibition. 
For example, the London Fish Market and National 
Fisheries Company give a prize of 20/. for models and 
drawings of fishing trawlers—sail or steam ; and the 
Earl of Rosebery (who formally opened the Exhibi- 
tion) gives a prize of 25/. for models or drawings illus- 
trating the best system of rendering streams polluted 
by sewage and manufacturing refuse, innocuous to 
fish life. Then, again, on account of special prizes 
for essays, there is a sum of 410/, available. Of that 
amount the Merchant Company of Edinburgh con- 
tribute 25/. for the best essay on ‘‘ Harbour accom- 
modation for fishing boats on the East and North of 
Scotland, pointing out the localities where harbours 
are most required, and distinguishing between 
natural coves or bays which may be converted into 
good harbours by artificial assistance, and places 
where the harbours must be entirely artificial.”” Other 
two of the subjects for essays are, “‘ On the best 
modes of preserving ice” (prize 10/., given by Sir 
James Ramsay G. Maitland), and “On the best 
method of preserving fish alive for markets” (prize 
15/., given by the Committee of the Exhibition). 
Special prizes are offered for 3] essays, and 30 money 
prizes are offered for exhibits, 

In Class II.—boats and implements used in 
fishing—which most concerns our readers, there is a 
very large and varied display. The following are 
some of the subjects illustrated by the exhibits in 
this class: Models of apparatus and gear complete, 
including steam machinery for all kinds of fishing 
boats, and for vessels employed in the conveyance of 
fish to market; collections of tackle used in sea 
fishing ; models of whale boats, and whale and seal 
fishing appliances of all kinds; portable boats ; 
ropes, cordage, and canvas; models of yachts suit- 
able for fishing, and of yachts in general. The 
question of applying steam power in the fishing 
industry around the coasts is rapidly coming to the 
front, and the Edinburgh Exhibition will doubtless 
impart a great impetus to it. It is only within the 
last year or two that it hascome prominently under the 
notice of the fishermen of the Firth of Forth ina 
very practical shape; and there are always some 
eight or nine such vessels engaged in trawling ; the 
result being a rich harvest, while the boats fishing in 
the old way have been but scantily remunerated, 
The leaders in this department are Messrs. D. Allan 





held in Edinburgh, for, with the possible excep- 
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entitled to claim that they are the builders of the 
first successful fishing steamers in Scotland and in 
Spain, a claim which the jurors have readily granted 
to the firm on account of their exhibit, which 
consists of three models of such steamers and three 
drawings of the same. The boats which Messrs. 
Allan and Co, have already built are admirably 
adapted for the north-east coast herring and other 
fishing, including trawling. Generally speaking, 
the lines on which these vessels have been built, as 
also others by Leith, Dundee, Clyde, Hull, and 
other shipbuilding firms, are such as are calculated to 
secure both strength and speed. One novelty in the 
department of steam trawlers is a model of a boat in 
which the proveller is placed forward, instead of at 
the stern, the aim being to avoid any fouling of the 
nets by the screw. The exhibitor is Mr. Andrew 
Hamilton, Pollokshields, Glasgow. In this depart- 
ment we should mention the model of a} steam fish- 
ing boat—the Waterwitch—built by the late Mr. 
M‘Kenzie, of Leith, which has actually fished for 
two seasons in the north, and which, though only 
55 ft. length of keel, is reported to have done 


excellent work with compound engines of ten- | 


horse power on a moderate consumption of coal, 
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THE EDISON SYSTEM OF ELECTRIC ILLUMINATION. 
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e i being seven kuots per hour. hauling in herring nets at sea, made and exhibited 
oe ag li Soli of some oe coer by Messrs. Mitchell and Son, Aberdeen, and of the 
examples of steam carriers, which are now somewhat machine which Messrs. Morrison and Sons, Leith, 
common on the west coast of Scotland though prac- | have devised for the same purpose. ‘These are both 
tically unknown on the east coast. The vessels | eminently serviceable machines, being well adapted 
referred to which are chiefly owned in Glasgow, are | for the purpose aimed at. Amongst the exhibitors 
fast steamers which receive the fish caught by the | of wire ropes, &c., Messrs. William Barton and Co., 
ordinary boats, and then make all haste for the| Glasgow, and Messrs. Haggie and Son, of New- 
market. Models of two such vessels are shown by | castle-on-Tyne, have most interesting collections. 
Meesrs. M‘Lachlan and Co., fish merchants, Glas- | In respect of life buoys, life belts, jackets, &c., a 
gow. Messrs. Ramage and Ferguson, who may be | very prominent place must be accorded to Messrs. 
regarded as having transferred Clyde shipbuilding | Steedman and M‘Allister, Glasgow, who, besides 


notions” to the Forth, exhibit several models of | being makers to the Admiralty, claim to have the 
steam yachts, which they have built during the last | oldest existing business of the kind in the kingdom. 
two or three years, including the Fair Geraldine,| In Class VII. ample scope is afforded for pect 4 
300 tons, owned by Lord Otho Fitzgerald; the | what can be done in the way of scheming suitable 
Rover, 600 tons, owned by Lord Eglinton ; and | refrigerating fish vans, of devising methods of pre- 
the Candace, 400 tons, owned by Mr. John / serving fish for domestic use, and of planning fish- 
Lysaght, and which won the 6000 francs prize at| curing yards; but the number of exhibitors is far 
Nice last month. Special reference ought to be | from being equal to the importance of the subjects 


‘made to the numerous models of fishing boats embraced in that class of exhibits, Still, there is at 


other than those worked by steam power, but| least one most interesting collection of exhibits 


the latter certainly form a more and very special | which the Committee have put in the class; it is 


feature of the Exhibition. We ought also to make | that of Messrs. Stuart and Co., granolithic manu- 


‘special mention of the patent fishing winch for! facturers, Edinburgh, who show excellent examples 
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of their goods, including fish tanks and slabs ings, models, &c., of fish passes, stairs, and ladders ; The mains are, however, of peculiar and interesting 
suitable for fish-curing yards, fishermen’s houses, for enabling salmon and other migratory fish to | construction. The conducting portion consists of two 
sheds, tops of harbour piers, &c. On another|surmount the natural and artificial barriers that | solid copper rods of segmental cross section, clearly 
occasion we may take somewhat more prominent obstruct their descent to the spawning grounds in shown in Fig. 1 on the opposite page, which 
notice of the granolithic manufacture, and the extent the rivers of this and other countries. There are | represents a cross section of three different sizes of 
to which the material is now being used. in this class some nine or ten exhibitors—Scotch, | these conductors, suitable respectively for large 
Coming now to Class VIII., which is very com-| English, Canadian, and Norwegian. Two of the | mains or for branch circuits, or for the mains of 
prehensive, though not fully illustrated, we notice exhibits are models executed in Stuart’s patent | smaller installations; the two segmental bars are 
a model of Aberdeen Harbour, and a plan of the granolithic composition of salmon passes—one at | protected from injury and from moisture by being 
same, furnished by Mr. William Smith, harbour Morphie, on the North Esk, Forfarshire, and the | passed through the middle ofa wrought-iron pipe, and 
engineer, Aberdeen. Several other models of har- | other at Deanston Mills, on the Teith, Perthshire. are held in position in the first place by diaphragms 
bours are also exhibited, one of which isa model of a The actual passes are in length, respectively, about | punched out of stout millboard and threaded on to 
proposed new harbour for Eyemouth, from designs 70 ft. and 250 ft. the rodsat intervals along the length of the tube ; 
by Messrs. Thomas Meik and Sons, civil engineers,, Next week we propose to mention some of the and the whole of the intervening spaces are filled 
Edinburgh. Every item of the design is well fitted exhibits on account of which medals, money prizes, | with a bituminous insulating compound which per- 
to assist in making a most secure fishery harbour of and diplomas have been or may yet be awarded ; | forms the threefold duty of keeping the conductors 
very great extent, and at comparatively small cost. and at the same time we may possibly refer further in the middle of the tube throughout their length, of 
By-and-by the scheme will doubtless be carried out. to the Exhibition. serving as an insulating material protecting the 
Another exhibit of a similar kind is a model of Y : = conductors from damp, and of so completely filling 
Buckie Harbour, and photographs of the same, sent| THE EDISON SYSTEM OF ELECTRIC | the tube that the latter, with its conductors in place, 
by Lady Gordon Cathcart. Several plans and ILLUMINATION. can be bent to any desired angle without any dis- 
models of fishermen’s dwellings are likewise exhi-| IN our last article on the Edison system* tortion of its sectional cross figure, or displacement 
bited, and Mr. Morham, city architect, Edinburgh, | we described the form and process of manu- of its contents. At both the Paris Exhibition of 
shows a model of a proposed wholesale fish market, | facture of Mr, Edison’s incandescence lamps, as well Electricity and the Electrical Exhibition at the 
in which there are embodied some excellent struc- as some of the fittings supplied with them, several Crystal Palace, specimens of these conductors in 
tural features, Messrs. Low and Duff, of Dundee, of which possess points of special interest, and dis- | various sizes were exhibited, and they are made in 
show a sample of their gun for firing lines from | play much ingenuity. On the present occasion we | lengths of from 15 ft. to25 ft. As copper rods of such 
shipwrecked or stranded vessels to shore, a very | shall go on to describe the conductors adopted under | a length must necessarily expand and contract under 
ingenious piece of apparatus which has already been \the Edison system for what the French call the | variations of temperature, it would naturally follow 
described in our columns. As in most other public | canalisation of the current, and by which electricity that unless some provision were made to allow for 
exhibitions, there are here several examples of the |is distributed over a district to be lighted from a variations of length without distorting the mains, 
roverbial ‘ fly in amber,” one of which is nothing | central station ; we shall then refer to some of the | they would in a short time destroy themselves, or 
ess than a ‘‘ patent gas governor for equalising the | switches and other details connected with the dis- at least would soon be injured in both conductivity 
pressure and increasing the illuminating power of | tribution, and lastly to the apparatus devised by Mr. and insulation. The arrangement for meeting this 
coal and other gas.” Why sucha piece of apparatus | Edison for regulating the strength of the current to | difficulty is shown in Fig. 2, which is an illustra- 
should get in amongst collections of fishing garments, | the work it is required to do, and the instruments by | tion of one of the main junction boxes with its 
models of fishing harbours, &c., it is difficult to | which the extent to which the current is utilised by cover removed. This consists of a box of cast iron 
understand, | subscribers or lost through defective insulation is | H H with double walls, through the side of which 
As was naturally to be expected, the question of | indicated and recorded, pass the ends of two pairs of conductors X Y and 
pollution of rivers is prominently illustrated in the | . The conductors may be grouped into three classes, X' Y' to be joined; the connexion between them 
Fisheries Exhibition, In Class X. there are tbree | viz. (1) the principal and submains which carry the is made by two horseshoe, or U-shaped, strips of 
systems of treating town sewage and manufacturing | great out-going current beneath the streets, and in | copper A B, which being of equal sectional area 
waste very fully illustrated by models, specimens, | the subways; (2) the conducting cables which are | to that of the conductors is, on account of its form, 
&e. These are the A BC system, as pursued at | employed for derivations, such ashouse-service leads, | capable of closing or opening under the elongation 
Aylesbury, the one pursued at the Hawick Sewage | supplying the current to smaller numbers of lamps | or shortening of the straight conductors, This 
Purifications Works, and that adopted by the paper- | than would require the conductors of the first group;| box also shows the method of connecting a 
making firms on the North Esk, Midlothian. The|and (3) the single insulated wires of various| branch submain « y with the main circuit, the 
first has been so often described that we need not | diameters by which the groups of lamps are placed conductor « being connected to the loop A by 
enlarge upon it, but the others are still possessed |in circuit with the service conductors and their|the copper strip D, while y is a_ metallic 
of such a great degree of novelty and industrial | branches. Those of the first class, or electric mains, | connexion with B by the bent strip C. Every 
interest that we shall probably take an early oppor-| alone require special notice, the two other classes | branch circuit throughout the system is, moreover, 
tunity of dealing with them at some length. differing in no material respect from the electric | protected against any sudden increase in the strength 
We had almost omitted to take notice of the light cables and wires used under other systems. of the current by being provided with a safety guard 
exhibits in Class 1V., which comprises plans, draw- | * See ENGINEERING, page 305 ante. | consisting of a short length of lead wire, through 
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which the whole of the current passing into a branch 
circuit is transmitted ; and as long as this current is 
of its normal strength, it acts simply as one portion of 
the conductor, but its cross section is so determined 
that it is incapable of transmitting a current of a 
strength above that at which the branch circuit can 
be worked in. safety; the moment this strength is 
exceeded the lead wire fuses, and the branch to 
which it is fitted is cut out of the circuit. This 
safety guard is applied not only at every junction of 
submains with the main, but at every branch leading 
from the submains, and at every derived circuit, or 
group of lamps, branching again within a house ; the 
arrangement is still more clearly shown in Fig. 3, 
which represents a junction box for connecting the 
cables for a house service with a submain. In this 
case the conductors of the two submains are coupled 
together by the curved copper rods A, B, C, and D, 
and the house cables X and Y enter the box by the 
tubes shown on the top of the figure being con- 
nected respectively with the blocks G and H, the 
former of which is coupled to C and D through the 
block F by the short length of lead wire E, which, 
by fusing, if by any chance the strength of the 
current rises beyond a certain point, cuts out the 
branch without affecting the main current passing 
through the box from right to left. Fig. 4 is an 
illustration of another form of branch between two 
medium size mains, the construction and principle of 
which is sufficiently clear from the sketch. 

Fig. 5 shows the arrangement of the branch block 
and safety guards employed under the Edison system 
for the smaller branches, such as those within a 
house leading to one room or to a separate group of 
lights. This consists of a square block of wood 
having on its one face two grooves ploughed into it 
capable of allowing the cables to be laid in them, 
and on the other face are ploughed two smaller 
grooves whose direction is at right angles to those 
on the other face. In the centre of block is 
imbedded one of the lamp sockets or fittings which 
have already been described®, and the conical seat 
and screw connexion are so connected to the cables 
and the branch wires, that if a lamp were screwed 
into the socket its filament would act as a coupling 
piece, placing the branch in circuit with the cable 
conductors. Instead, however, of a lamp alittle screw 
safety plug, shown in Fig. 6, is inserted; this plug 
is in its external fittings identical with the screw 
and cone fitting of a lamp, but the cone is connected 
with the screw by a short piece of lead wire within 
the cavity of the plug, which, when the plug is 
screwed into its socket, places the branch in circuit 
with the cables, but fuses the moment that the current 
approaches a strength dangerous to the safety of the 
lamps. Mr. Edison has recently introduced a slightly 
improved form of branch block, shown in Figs, 7 
and §. In this apparatus the new lamp-titting is 
introduced, the cone at the larger end of the plug 
beiog replaced by a flat bearing plate at the smaller 
end, which when the plug is screwed into its place 
bears against a flat plate at the bottom of the socket. 
A plug of this description is shown in Fig. 9, and 
its flat bearing plate is connected to its screw by a 
piece of lead wire. The grooves in the block are 
moreover curved so as to make room for the safety 
socket in the centre of the block without, however, 
necessitating the pair of conductors on each side 
being laid at such a distance apart as was necessary 
with the earlier form of branch block. 

Under nearly all electric light systems, especially 
in those like Mr. Edison’s, in which currents of great 
quantity and of low electromotive force are employed, 
considerable difficulty is experienced by the burning 
and consequent destruction of the contact surfaces 
of the switches, for it must follow that however 
rapidly a contact may be broken an electric arc 
must be momentarily produced, and this means con- 
sumption of the metal of which the contact surfaces 
are constructed, and the amount of the consumption 
will depend upon the strength of the current, on 
the area of surface affected by the arc, and on the 
time during which the current is passing from one 
contact to the other in the form of a visible arc or 
spark, dn the switches adopted under the Edison 
system, especially in those used for interrupting 
strong currents, this difficulty is reduced to a mini- 
mum, first, by dividing the spark due tu interruption 
over two, three, or more interruptors at the same 
moment, and thus reducing the arc at any one 
interruption to a half, a third, &c., according to the 
bumber of interruptions produced; second, by 
increasing thereby the area of surfaces in contact; 
and, third, by insuring extremely rapid making 
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and breaking of the circuit. Fig. 10 is a view 
of the back of one of Mr. Edison’s three-fold 
switches, showing the internal arrangements. This 
switch is so designed that by turning the cross 
handle M M through a portion of a revolution, the 
three conical spring plugs E, F, and G (which are 
nearly identical in construction with that shown in 
Fig. 8 on page 302 of our issue for March 31°) are 
simultaneously thrown into or out of their seats, 
which are cut in the edges of the four plates A, B, C, 
and D. The current entering by the attachment 
screw H when the switch is ‘‘ on” passes in succession 
through D, G, A, E, B, F and C to the other terminal 
screw K, and as this is accomplished by a cam 
suddenly setting into action a strong spring the inter- 
ruption is extremely rapid and the sparking is dis- 
tributed over no less than six surfaces, so that not 
only is the spark reduced to a minimum at any one 
spot, but the area of surface contact is propor- 
tionately increased. In the improved switches 
recently introduced, the conical connecting plugs are 
pushed in from their base instead of being drawn into 
their seats by their smaller ends; by this means a 
central rod passing between the fixed platesis avoided, 
and the cone comes clear away from its seat with no 
dangerof an arc being formed through the rod becom- 
ing bent or otherwise eccentric. Figs. 11 and 12 
represent a section of a single switch recently sent 
over from America by Mr. Edison, in which the 
arrangement of conical plug to which we have just 
referred is employed. By the rotation of the hand- 
wheel at the bottom of Fig. 11, a double cam 
attached to its spindle pushes into its seat or 
suddenly withdraws the split spring cone shown in 
both figures, and thus connects or electrically sepa- 
rates the two plates shown in the upper part of 
Fig. 12, which represents a section through the 
switch taken in a plane perpendicular to that of the 
section Fig. 11. 

In accordance with the promise contained in our 
last notice we now illustrate the newest form of 
Edison incandescence lamp, which it will be seen on 
reference to Fig. 13, consists of the usual internal 
arrangements, but the glass envelope is of cylindrical 
form with hemispherical ends and the attachment 
fitting is of the form described in connexion with 
Fig. 2 in our last notice, having the flat bearing 
plate at the bottom of the fitting instead of the upper 
brass cone. 

In our notice of the Edison installation at the 
Electrical Exhibition at the Crystal Palace,t we 
described the system by which the strength of the 
current is regulated to the work it is required to do, 
and as this is effected by varying the resistance of 
the exciting circuit of the field magnets so as to 
proportion the intensity of the magnetic field to 
the current required for feeding the lamp circuits, 
the mechanical resistance to the rotation of the 
armature is varied accordingly and with it the motive 
power for driving the machines. Mr. Edison's cur- 
rent regulator is illustrated in Fig. 14 on the preced- 
ing page. This apparatus consists of a rectangular 
table supporting beneath it a number of coils of Ger- 
man silver wire wound upon skeleton bobbins, between 
which and between the convolutions of each helix 
there is a free circulation of air so as to keep the 
whole system cool. All these coils are coupled 
together in series, the first being connected to one 
attachment screw of the apparatus, the other attach- 
ment screw being connected to the regulating lever, 
which by being moved over a number of contact 
pieces, arranged in a circle on the upper table, and 
connected severally with the resistance coils under- 
neath, can be made to throw into the circuit 
of the field magnets of the generator or generators 
any number of the resistance coils from one to the 
full number in the regulating apparatus. The 
general arrangement of circuits will be understood 
by referring to the diagram, Fig. 4, page 253, and 
the description we have already given with reference 
to the Crystal Palace installation. In permanent 
installations the regulating room is provided with 
photometers by which the photometric value of one 
lamp in any one circuit can continually be observed, 
and there is also an electromotive force indicator 
consisting of a reflecting galvanometer, the resis- 
tances of the circuits being so balanced, that when 
the current is at its normal electromotive force the 
indicating spot of light rests at the centre of its 
scale, but moves to the left or the right, according 
as the electromotive force diminishes or is increased. 

Having now described the principles and construc- 
tion of the apparatus employed under the Edison 
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system of electric illumination for the generation, 
canalisation, regulation, and utilisation of the cur. 
rents, it only remains to us, in conclusion, to refer 
to the highly interesting and ingenious apparatus 
devised by Mr. Edison for measuring the amount of 
current made use of by each ‘‘ consumer,” as well as 
the total amount passing out of the central station 
of a district. This branch of the subject is, however, 
of too interesting a character to be treated at the end 
of a more general notice, and we sball in our next 
issue illustrate and describe Mr. Edison's current 
meters, as well as some other interesting accessory 
apparatus more or less connected with the system, 





PATENT LAW REFORM AND SIR JOHN 
LUBBOCK’S BILL. 
(Continued from page 380.) 

One of the most important recommendations in 
the memorial is the fifth, which, like the rest of the 
document, is brief, but to the point. It is expressed 
in simply three words, ‘ Reduction in fees.” Now 
the stamp duties proposed in the schedule to the 
Bill do not represent an excessive total for the term 
of seventeen years, viz., 77/. 10s., that amount being 
less than half the fees now payable on a patent 
lasting only fourteen years, But although the 
fees as a total are quite low enough, the division of 
the several payments is bad, ‘The amount proposed 
for provisional protection—2/. 10s.--is too much, 
The next payment, 5/., payable on grant of patent, 
comes somewhat too soon, regard being had to other 
expenses to be referred to presently. ‘Ihe third pay- 
ment, i.¢., 20/., on certificate of renewal in fourth 
year of patent is, on the contrary, far too remote. 
We some time ago referred to a paper read by Mr, 
Lloyd Wise to the Civil and Mechanical Engineers’ 
Society last January. In that paper he dealt seriatim 
with the several heads of Mr. Calvert's memorial. 
Referring to the matter of fees, he urged—and we 
agree with him—that in the early stage the sum 
payable should be placed within the reach of 
inventors of very limited means, so that they may 
have a tangible security with which they may go to 
the capitalist or the manufacturer and strike a fair 
bargain. It is absurd to say that workmen do not 
invent, or that their inventions are of no use, 
Wherever they have been encouraged, as at Messrs, 
Denny's works at Dumbarton, the results have been 
highly satisfactory. ‘To take (as some have done) 
the lists of applicants for patents under the law as 
it stands, and pretend to draw inferences from them, 
is ridiculous. ‘To begin with, it is by no means an 
unknown thing for a master or a capitalist to be the 
patentee, while the workman or person of limited 
means is the actual inventor, and this notwithstand- 
ing that under such conditions the applicant for a 
patent—though he perhaps fails to realise it—makes 
a false declaration. In the next place, when a 
workman applies for a patent, he does not invariably 
state his occupation, so that an accurate judgment 
cannot be formed from the bare official record. 
Even if it were ascertaivable that comparatively 
few workmen become patentees ; that, in view of 
notorious facts, is simply a strong evidence of the 
inabilities under which workmen, like others of 
limited means, suffer in the present state of the law; 
and is to be regarded as a strong argument in favour 
of reduction in fees, 

Now the question of fees demands consideration 
in connexion with the term of provisional protection, 
to which allusion has been already made. ‘Those 
who have actual experience well know that 
six months, as proposed, is a very short time in 
which to get even the best of inventions taken up. 
People with money and influence in some cases suc- 
ceed, but men who live from hand to mouth, and 
whose time is fully occupied during the day, have a 
far more troublesome ordeal to undergo. It is for 
such, as well as for others, that the law ought to 
make reasopable provision. And we affirm that for 
such men it is not reasonable to provide that only 
six months shall be available within which to provide 
the needful funds to test an invention, mature it, 
prepare and file a complete specification, and take 
steps to complete the patent, and for these reasons 
we repeat that 2/. 10s. is too much for provisional 
protection, and that the further payment of 5/. 
follows too closely. 

‘The memorialists recommend payment of the fees 
by annual instalments. Now reference to the 
statistics of foreign countries in which patents are 
subject to annuities, will show at a glance that if, 
as proposed in the Bill, the next payment after 
grant of the patent be deferred until the end of the 
fourth year, there will remain in force up to that 
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time a very large percentage of patents that would 
otherwise be allowed to lapse previously. Let us 
take the case of Belgium, where the annual tax is 
extremely small, i.c., 88. the first year, 16s. the second 
year, 1/. the third year, 28s, the fourth year, and so 
on, increasing by 8s. each year. Now of the patents 
taken out in 1865, no less than 606, or roughly about 
thirty-six per cent., were allowed to lapse at the end 
of the first year; 208, or roughly about twelve per 
cent, more at the end of the second year, and 162, or 
about nine per cent. at the end of the third year, so 
that in the beginning of the fourth year considerably 
less than balf of the whole remained in force, 

Seeing how extremely small the annual taxes are, 
it is perfectly obvious that the failure to keep these 
patents alive cannot be attributable, at any rate in 
any appreciable number of cases, to inability to 

rovide the requisite amount. The taxes are not 
paid, simply because the patentee finds that his 
invention is of no practical value in the form he has 
given to it, or that it is old, or else he has failed to 
do that which alone makes it worth the country’s 
while and his own to continue his exclusive enjoy- 
ment of it, i.e., he has failed to commercially intro- 
duce his invention. A small annual taxis, practically, 
by far the best possible mode of applying very 
moderate pressure to induce the patentee to really 
exert himself to do something with his invention. 
It acts as a gentle reminder and stimulant, beneficial 
alike to him and to the country, for it has often 
either one of two effects, (1) it induces further 
effort on the patentee’s part, who otherwise would 
have remained inactive, or (2) it brings about a 
resolve on his part to finally abandon the matter, 
thus throwing it open to more enterprising and per- 
haps more skilful men to improve upon and effi- 
cieutly work it. Obviously, it is quite contrary to 
good public policy to allow the market to be clogged 
for years with patents for inventions which have, 
after fair trial, proved not workable, or have 
been allowed by their owners to lie dormant. We 
must not do anything that might tend to bring 
about a system of lying in ambush with unworked 
patents, to spring in due time upon those who 
actually do something practical towards promoting 
the industrial progress of the country. In some 
countries it is attempted to counteract that sort of 
thing by compulsory working provisions; but in 
practice they utterly break down in so far as con- 
cerns fulfilling the object in view; and not only 
ro, but they render patent property uncertain and 
unreliable, whereas to be beneficial to the country 
it ought to be rendered as sound and good an 
investment as it can be made. Additional openings 
for the safe investment of capital to produce a fair 
amount of interest are much needed, the percentage 
safely realisable having for years been on the 
decrease. In the paper before referred to, the 
author stated that not without much consideration 
had he arrived at the conclusion that the annual 
payment system presents some very important 
advantages, To begin with, an annual payment is less 
likely to be forgotten than are payments coming 
at irregular intervals; in the next place, although 
the total sum for the full term of the patent may be 
the same, yet the individual instalments being 
smaller, are less burdensome, Again, if through an 
invention being badly worked out, or from other 
cause, the patentee, during the first year, or during 
some subsequent year, has arrived at the conclusion 
that it is not worth following up, then it is not in 
the public interest to prevent his allowing that 
patent to drop forthwith, since it may be that some 
more practical man will thereupon develop the 
invention, and, under a subsequent patent, success- 
fully introduce his improvements, It is to be 
remembered that those who have ample means, and 
do not like to be troubled by annual payments, 
may pay up in advance, just as they may pay in 
advance the present fifty and hundred pounds 
stamps, as is sometimes, though very rarely, done. 

He also considered at some length the next 
recommendation in the memorial, which is, that 
there should be grace for payment of fees, subject 
to a substantial fine, As he truly said, it is notorious 
that in many cases patents are now lost through 
inadvertence or oversight, and that the only means 
of resuscitating them in this country is by a special 
Act of Parliament, the costs of which are very heavy, 
80 heavy, indeed, as in many cases to be beyond the 
reach of patentees to whom the loss of their patents 
18 a very serious matter. In some countries grace is 
allowed without the imposition of a fine; in Belgium, 
81x months’ grace is allowed, subject to a fine of 
eight shillings, So small a fine amounts practically 





to the same thing as no fine. Now, where there 
is no fine, there is an obvious encouragement to 
carelessness. Itis not desirable that this should be. 
But it certainly would be well if, where an over- 
sight occurred, the patentee might be assured of 
being able to save his patent, and that at a definite 
cost. Supposing the annual payment system to be in 
vogue, and that twelve months’ grace were allowed 
for payment of the tax, subject, however, to a fine 
of, say, 50/. Let us suppose, also, that for example 
an American, having obtained patents in various 
countries, including the United Kingdom, returned 
to his native country, and happened to be travelliug 
about when there arrived at his address a notification 
that the annuity on his English patent had become 
due. Let us further assume that he received it 
after the anniversary of the date of the patent. He 
could then immediately instruct his patent agent to 
pay the annuity with the fine of 50/., and to petition 
the Lord Chancellor, explaining the circumstances 
of the case, and praying for a remission of the fine, 
or part of it, which he should have power to grant. 
In any case where the Lord Chancellor thought 
there had been gross negligence he would naturally 
refuse to remit part of the fine, but in cases where 
the excuse was a fair and reasonable one, he would 
probably remit all, or a substantial part of it. In 
any event, however, the patent would be saved; 
and it is very hard to say that because a man 
happens in these busy days to have started ona 
journey without recollecting that payment would 
become due on his patent, he should, therefore, be 
rendered liable to its loss,as he nowis. ‘To take 
another example, let us suppose that the advice, 
either through misdirection or otherwise, failed 
to reach the patentee, or that he did not employ a 
patent agent, and that he remembered nothing of 
the matter until the following year, when it was 
brought to his recollection that a payment was over- 
due, Still he would beintime. Hecould goand pay 
the two annuities, plus the fine ; in other words, sup- 
posing a year to be skipped, when the next payment 
became due, it would serve as a reminder or advice, 
about the one overlooked, that would be in ample time. 
it may be said that under such a system, when once 
the annuity had become overdue, people would not 
know for a considerable period whether the patent 
was going to be kept up or not, and that unscru- 
pulous patentees might make this a means of induc- 
ing the unwary to lay down plant and so forth, and 
then pay the annuity, and spring upon them. But 
this objection is not really a serious one. If the 
patent happened to be one for an invention already 
extensively used, it would be obvious the non- 
payment of the annuity was inadvertent, and tbat 
the chances would be in favour of its being ulti- 
mately paid. In other words, if the invention were 
a good one, caution would naturally be exercised, 
just as it must be exercised in Germany and Belgium 
and Italy, where grace is allowed. In short, it 
would become the practice not to regard a patent as 
extinct until twelve months after failure to pay a 
given annuity. Well, it may be said that this would 
be keeping the public for twelve months out of the 
enjoyment of a useful invention. But if the public 
had not chosen to take up the invention during the 
life of the patent, they would have little cause to 
complain if they had to wait twelve months after- 
wards before doing so. Under our present law, 
when a man has in his own mind abandoned his 
invention, say, during the first year, the public is 
kept two years without its free enjoyment, that is, 
until the third year’s stamp duty has become due ; 
not only so, but after the patent has become void, 
it is sometimes discovered after the lapse of some 
months that the patent has been resuscitated by a 
special Act of Parliamept, Or, if a man has gone on 
paying for his patent up to and including the seventh 
year, and has died, or, from some other reason, has 
entirely ceased to do anything with it, say, in the 
eighth or ninth year, still people are deterred from 
using it freely for six or five years, as the case may 
be. Again, the fact that the man pays the third 
year's stamp duty affords no evidence, say, a year 
later, that he will ultimately pay the seventh 
year’s stamp duty, or even that he is still working 
with his invention; yet others are deterred from 
using it. Under all these circumstances, there is 
obviously no serious objection to the allowance 
of twelve months on such conditions as above 
indicated, for many inventions would become public 
property years earlier than under the existing system. 
Clause 22 of the Society of Arts’ Bill leaves the 
patentee entirely at the wercy of the Commissioners 
if, in any case, by accident, mistake, or inadvertence, 








he fails to take out a certificate of renewal within 
the prescribed time ; and in no case could they 
enlarge the time beyond six months. We should 
not object to leave it to the Commissioners to decide 
whether the patentee should pay a fine of 50/. in 
full, or whether all or part should be remitted ; 
but when we reflect on the widely divergent prac- 
tice in the past of different Lord Chancellors in the 
exercise of their time-extending powers under 
the present law, we entertain grave doubts as to 
the desirability of entrusting too much to the gene- 
rosity, or even the good sense, of any such Com- 
missioners as proposed, ‘The less uncertainty there 
is about the administration of the law, the better 
justice will there be, and the more general satis- 
faction will it give. 
(To be continued). 








NOTES. 
THe HALoGENs AND PERMEABILITY OF PLATINUM, 

DURING a course of extensive experiments on the 
halogens made by Mr. H. Zueblin with the object 
of finally settling the question whether chlorine is 
to be considered as an element or as some oxygen 
compound, the curious fact was noticed that a 
platinum foil, perforated by means of a very fine 
steel pin, was impermeable to chlorine in common 
temperature, whilst air would easily pass through. 
It is 2 well-known fact that platinum in a glowing 
state, with its molecular pores, is permeable to 
hydrogen, but not to air. Mr. Zueblin’s researches 
appeared at first to confirm the often advanced 
theory that strongly heated pure chlorine would 
yield oxygen. On further and most careful inves- 
tigation, however, it became clear that the traces 
of oxygen were due to the use of Bayeux porce- 
lain; no traces of oxygen whatever could be dis- 
covered when Berlin porcelain replaced the Bayeux 
tubes, the re-introduction of which caused the 
re-appearance of oxygen. 

PRESERVING Iron. 

A new process for preserving iron bya pro- 
tective coating is announced by our contemporary 
Les Mondes. It consists in treating the casting 
with dilute hydrochloric acid, which dissolves a 
little of the metal and leaves a skin of homogeneous 
graphite holding well to theiron. The article is 
then washed in a reeeiver with hot or cold water, 
or cooked in steam, so as to remove completely the 
chloride of iron that has been formed. Finally the 
piece is allowed to dry in the emptied receiver and 
a solution of caoutchouc, gutta-percha, or gum- 
resin in essence of petroleum is injected, and the 
essence afterwards evaporating leaves a hard and 
solid enamel on the surface of the ironwork. 
Another plan is to keep the chloride of iron on the 
metal instead of washing it off, and to plunge the 
piece into a bath of silicate and borate of soda. 
Thus is formed a silico-borate of iron very hard 
and brilliant, which fills the pores of the metal 
skin. As for the chlorine disengaged, it combines 
with the soda to form chloride of sodium, which 
remains in the pickle. 


M. Henri Girrarp. 

The death is announced of M. Henri Giffard, the 
well-known French engineer, and the inventor of 
the injector. M. Giffard was born in Paris on the 
8th February, 1825, and he was thus but a little 
over 57 years of age at the time of his death. In 
1841 he became engaged in the works’ offices of the 
Paris-Saint Germain Railway, and shortly after he 
commenced the study of balloooning, a study to 
which he subsequently devoted a great part of his 
life. In 1851 he published his work entitled 
“ Application de la Vapeur A la Navigation 
Aérienne,”’ and the following year he made his 
first ascent in a balloon of elongated form, which it 
was intended should be guided by steam power. 
The result, however, was not a success. In 1854 
he published another book entitled “ Du Travail 
depense pour obtenir un Point d’Appui dans|’Air,” 
while during the Paris Exhibition of 1867 and 
again in 1878 he established captive balloons at 
Paris, the latter, which was of enormous size, 
having been fully described in our pages. In this 
country M. Giffard is best known by his invention 
of the injector, which he brought out in 1859, and 
for which he in that year received from the 
Academie des Sciences their prize for mechanics. 
In 1863 he was created a Knight of the Legion of 
Honour. 

ManvuracTURED Iron Prices. 

In the arbitration in the manufactured iron trade 

of the north that has just taken place before Mr. J, 
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W. Pease, M.P., a novel table was put in on behalf of similar centres and its transmission is another 


the employers, but one of very great interest. 


It | mode ; but evidently the greatest saving is to be 


included a statement of the amount and the average | effected in the more economical use of fuel in 
|industry. Possibly, however, before many centuries 


the makers for the last three-quarters of the present | have passed, contingencies will have arisen which 


price of the unexecuted contracts in the hands of 


year. For the quarter that has now been com- 
menced the orders booked already by the employers 
amount in volume to 143,676 tons—a very good 
three months’ production—and the average value 
of plates, rails, angles, and bars is 6/. ds. 


For the | 


will render the existence or non-existence of coal in 
this country a matter of little importance. 
Tue Conpuctrivity or A Vacuum. 
Professor Edlund has been making a number of 


third quarter of the year there are booked already | experiments to show that a true vacuum is a con- 


contracts to the extent of 87,125 tons of manufac- 
tured iron, and the average price is 6/. 7s. 7d.—a 
slight increase on that for the current quarter, which 
is also a slight increase on that of its predecessor. 
For the fourth quarter of the year there are already 
booked contracts to the amount of 33,572 tons. at 
an average price of 6/, 9s. 7d. 
clear that for the present year there will be, with 
the orders that must necessarily be booked in the 
remaining part of it, a full amount of work for the 
rolling mills of the north, and more especially the 
plate-producing mills. But it is also shown that 
a large proportion of work is at a comparatively 
small advance on the price ef the present time ; 
and hence it is evident that the iron manufacturers 
can count rather upon a fuller volume than value 
for some time to come. It is, of course, to be 
remembered that a large output at a low value 
will tend to the better remuneration of the work- 
men on the whole than would high prices with a 
comparatively low production. 
feature in the table to which we have referred— 
it shows that the system of the sliding scale would 
work during the remainder of the year to the 
benefit of the workmen, for the advance steadily in 


the price of iron would have given to them increased | 
|was obtained by passing the alternating current 


wages. The whole tone of the return indicates a 


growing revival in the trade, but one that proceeds | 
slowly, and that might be checked by unreasonable | 


demands. It may be fairly hoped that the result 
of the proceedings that have been placed on record 
before the arbitrator will convince all parties to it 
that the steady working under some system of 
sliding scale arrangement will conduce to the good 
of the trade, and of all connected with it in the 
long rur. 
British Coat ConsUMPTION. 

We noticed in last Tuesday's Times a letter from 
Sir Henry Bessemer, on the subject of British 
coal consumption. Whenever Sir Henry Bessemer 
writes or speaks, he has something of interest to say, 
and he possesses the gift of presenting facts and 
dimensions, difficult to grasp, in a manner pecu- 
liarly fascinating. The total quantity of coal 
extracted fromthe mines in this country during 


ductor of electricity, not a non-conductor as is 
generally believed. The non-conducting theory is 


|based on the high resistance of the Toricellian 


| vacuum, but Professor Edlund holds this to be due 
to an obstacle of some kind at the surface of the 
electrodes preventing the discharge from taking 


Thus it is tolerably | 


There is another | 





| . ; * 
last year was 154,184,300 tons; but these figures | Magnetism,’ vol. ii., 


place. Were this obstacle away or could electrodes 
be discarded, the discharge would take place. The 
obstacle in question he considers to be an electro- 
motive force in the reverse direction to that of the 
main current, and this electromotive force goes on 
increasing after the rarefaction has attained a 
certain degree. The resistance of the air itself 
diminishes, but the “ polarisation” of the electrodes 
increases. By means of induction an electrical 
light can be produced in a highly exhausted tube, 
which shows that the vacuum is conductive. 
If, as recent experiments tend to demonstrate, 
electricity is an ethereal phenomenon, it is difficult 
to understand how a vacuum can be an insulator. 
The recent experiments of Mr. Spottiswoode, 
P.R.S., also agree with Mr. Edlund’s theory. In 
these experiments, which were communicated to 
the Royal Society on March 31, the discharge from 
an induction coil in vacuum tubes was subjected 
to the influence of a magnetic field. The discharge 


from a De Meritens machine through the primary 
circuit and taking the spark from the secondary 
circuit. On placing the two poles of a magnet so 
as to enclose the discharge, the spark flattened out 
into two semicircular discs of light, one due to the 
discharge in one direction and the other to that in 
the other direction. Mr. Spottiswoode explains 
the discharge as follows : “ In the first place as soon 
as the tension is sufficient the electricity from the 
terminals breaks through the surrounding air, but 
with such rapidity that the fracture is like that of 
glass, or other rigid substance. This opens a path 
along which, if there is sufficient electricity or 
sufficient tension, the discharge will continue to 
flow. During such continuance the gas becomes 
heated and behaves like a conductor carrying a 
current, and upon this the magnet can act accord- 
ing to known laws (see Maxwell's ‘ Electricity and 
146). As long as the 


do not “leave on the mind a very vivid picture of | electricity continues to flow the heat will at each 
the reality, it does not say much for the twelve |moment determine the easiest although not the 


months’ incessant toil of 495,000 men who are|shortest path for its subsequent passage. 
So Sir Henry | way the gas, which acts at one moment as the con- 


employed in this vast industry.” 
Bessemer proceeds to make it familiar by illustra- 
tion. The area enclosed by the houses in Lincoln's 
Inn Fields is exactly that of the base of the 
great pyramid of Gheza, the height of which is 
499 ft., or 95 ft. higher than St. Paul’s Cathedral. 
The coal extracted last year, would have built more 
than fifty-five such pyramids, or more than one every 
week. Again, if the same coal were formed into 
cylindrical columns 50 ft. in diameter and 500 ft. in 
height, and if these were placed in a row their own 
diameterapart, they would make acolonnade 85 miles 
and 750 yards long, the product of each working day 
being sufficient to make fourteen of such columns, 
which would have a collective height of 7000 ft. 
Again, with the coal extracted last year, a wall 200 
miles in length, 100 ft. high, and 41 ft. 11 in. thick 
could have been built, a mass exceeding that of the 
great wall of China by sufficient to add another 
346 miles to its length. These ingenious illustrations 
bring vividly before the mind the stupendous coal 
consumption of the country, a consumption ever 
on the increase. It is true that according to the most 
careful estimate, the supply should still be sufficient 
to last for 800 or 1000 years, so that there is no 
immediate cause for anxiety, but it is none the less 
certain that a fractional reduction in this con- 
sumption would represent a substantial gain to the 
country. Probably during the next few years more 
and more attention will be turned to this point. 
The electrical transmission of power generated at 
the centres of the coal supply by which much trans- 
port and consequent waste could be saved is one 
means suggested by Sir Henry Bessemer and others ; 
the generation of gas for heating, power, Xc., at 


} 
} 


| 





In this 


ductor of the discharge, and at the next as the path 
for it will be carried farther and farther out until 
the whole discharge ceases. We are, in fact, led by 
these experiments to the conclusion that it is the 
gas in the act of carrying the current and not the 
current moving freely in the gaseous space, upon 
which the magnet acts . . . . Seeing now that the 
magnetic displacement of the luminous discharge 
means displacement of the matter in a luminous con- 
dition, and that a crowding of such luminous matter 
involves an increase of luminosity, may we not 
infer with a high degree of probability that the 
strie are themselves aggregations of matter with 
dark and comparatively vacuous spaces between 
them? Sucha view of the case would seem to 
imply that, in gaseous media, the better the vacuum 
the more easily can the electricity pass.” 


NOTES FROM THE SOUTH-WEST. 
Graving Docks at Cardiff.-We learn that Messrs. C. 
Hill and Sons have completed negotiations for the sale of 
their graving docks at Cardiff, with a view to the under- 
taking being floated as a limited liability company, through 
rr agency of Mr, F. Edwards. The capital will be 
0,0002. 


Great Strike of Colliers in North Wales.—On Saturday 
the whole of the North Wales colliers brought up their tools 
to the surface and struck work, the masters having given 
them fourteen day’s notice of a reduction in wages of 5 per 
cent., the notice expiring on Saturday, The masters have 
made no offer to the men, and mass meetings are being 
arranged for among the miners. A number of colliers lett 
the district on Saturday night for the Lancashire coalfield, 
as the general feeling is to continue the strike for a lengthened 
period, if concessions are not made by the masters, Some six 








ight ths si d f 5 nadie. 
or eight months since an advance of 5 per cent. was 9} 
throughout the North Wales coalfield, followed shortly lon 
wards by an advance of 24 per cent. Weekly wages Were 
also substituted for the customary fortnightly wages The 
weekly pays were, however, discontinued a few weeks dines. 
The North Wales coal trade has been ina greatly depressed 
state for the past few months, several of the collieries havin 
been working only half time. . 


Petroleum at Bristol.—The imports of petroleum int; 
Bristol in 1881 were large. For the last nine years the 
imports bave been: 1873, 41,098 barrels; 1874, 37,175 
barrels; 1875, 36,460 barrels; 1876, 47,093 barrels: 1877 
65,584 barrels; 1878, 54,267 barrels; 1879, 93,485 barrels’ 
1880, 90,622 barrels; 1881, 104,809 barrels. Thera is now “pie 
ever, considerable competition at Sharpness and Gloucester 
for this trade, which may tend to lessen future imports at 
Bristol to a certain extent. 


Death of a Bute Dock Oficial.—We regret to announce 
the death of Mr. J. Evans, who was recently appointed 
assistant engineer at the Bute Docks, Cardiff. Death is sup. 
P sed t» have resulted from an apoplectic tit which came on 
whilst he was rising from bed at bis usual hour on Tuesda 
morning. Mr. Evans was furty-nine years of age. He oa 
the son of Mi. Evan Evans, manager of the Liwydeoed 
Works, and brother of Mr. D. Evans, manger at Rhymney 
He was first employed at Abernant, and next acted asa 
fitter on the Taff Vals Railway. Afterwards he served 
out his time at the Uskside Engineering Works, and left 
there for the Russian nayal service. In his position as 
engineer of the Hellen he several times ran the American 
bluckade, and not unfrequently had narrow escapes from 
being captured by the eoemy. From the Russian he went 
into the Spanish mail service. He next served for thirteen 
years in the Turkish Navy as chief engineer, and was also 
engaged in the arsenal. He got on exceedingly well in both 
services, and when he returned home brought with him 
several medals and testimonials of the highest character, 
With Hobart Pasha he was an especial tavourite, ani in 
England the acquaintance was renewed. Not later than 
seven or eight months since Hobart Pasha sent for Mr. 
Evans and wished to re-engage him, but he was then in 
negotiation with Mr. W. T. Lewis for the p sition of assistant 
engineer under Mr. M'Connochie. This position he obtained 
and rapidly gained the confidence of his employers. ' 


Severn Tunnel Railway.—The Severn Tunnel Railway 
proceeds satisfactorily. Last week an open cutting was com- 
menced on the New Passage side of the Severn, and to facili- 
tate the work the electric light has been brought into 
requisition. 


Bath Tramways.—The directors of the Bath Tramways 
Company have appointed Mr. Randolph Roan manager of the 
Bath tramways in place of Mr. Hill, who leaves Bath fora 
better position at Wolverhampton. Mr. Roan has had sole 
charge of the Harfield tramway since its opening. 


Cymmen Colliery.—The following quantity of coal was 
raised at this colliery last week: Wednesday, 1390 tons; 
Thursday, 1550 tons; Friday, 1633 tons; or a total of 4573 
tons, giving an average of over 1500 tons per day. This 
quantity was worked during the ordinary day shitt, raised 
through a single shaft, and obtained entirely from the 
celebrated “ upper 4 ft.” seam, no other being worked at this 
colliery, which is the property of Messrs. Insole and Son. 
The ventilation of the pit is effected by one of the largest 
fans yet constructed by Mr. Waddle, of Llanelly, and which 
has proved itself capable of passing 240,00 cubic feet of air 
per minute through the workings. Tne winding engine is 
by Messrs. Harvey and Co., of Hayle, and the underground 
haulage is on the endless rope system. 


Newport.—The development of the steel and iron trades 
of this district continues, and although the character of the 
business which is offering at present scarcely answers the 
expectations which had been formed, prospects are not of a 
discouraging nature. The shipments made during the week 
are as follows: New York, 590 tons; Catanzaro, 7U) tons; 
Philadelphia, 180 tons ; La Guagra, 355 tons ; ani Tavona, 118 
tons. In the steam coal department there is a tair amount of 
briskness. An improvement has recently been apparent in the 
demand, and sellers are therefore able to maintain enhanced 
prices for forward delivery, as compared with those which 
were current a week or two since. Last week’s clearances 
comprised 20,956 tons of coal and 1943 tons of iron. The 
imports comprised 9150 tons of Bilbao, and 2160 tons of 
Other kinds of ore, together with 1015 tons of pyrites. 


Cardif.—The improvement in the steam coal trade which 
has been apparent for the past fortnight has been continued 
during the week. The leading houses have good stems, and 
smaller producers are on the whole not badly off. Patent 
fuel manufacturers are still well off for orders, and con- 
sequently are in a position to demand full figures for fresh 
business. Clearances of iron, &c., have been made to an 
average extent. The inquiry for ore is not animated, but 
rates of freight, which are still firm, tend to maintain 
quotations. Last week’s clearances comprised 96,593 tons 
of coal, 3518 tons of iron, &c., 3850 tons of patent fuel, and 
350 tons of coke. From Bilbao there arrived 9225 tons, and 
from other quarters 5108 tons of ore. 


Dowlais.—Mr. E. Martin, of the Blaenavon Works, has 
been appointed manager at the Dowlais Works, in succession 
to the late Mr. Menelaus. Mr. Martin formerly served under 
Mr. Menelaus. 


Wiltshire and Berks Canal.—The Wiltshire and Berks 
Canal Company have leased their property to the proprietors 
of a line of American steamships trading between Bristol, 
New York, and Boston, for a period of years, upon terms 
which will give the shareholders 6 per cent. per annum upon 
their capital. The intention of the steamship company 1s to 
use the canal for the distribution of American produce. LKx- 
tensive wharfage premises have, it is said, been secured 
near Bristol as the basis of operations. 
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NOTES FROM THE UNITED STATES. 


PHILADELPHIA, March 30, 1882. 

Iron quotations at Pennsylvania furnaces and mills 
are fluctuating towards a lower level. No. 1 foundry is 
offered at 24 dols. to 25 dols. at furnace. No. Z at 
93 dols. Forge iron at 21.50 dols. to 22 dols. White 
and mottled iron at 20 dols. to 21 dols. Bessemer pig 
at 24 dols. to 25 dols. 

Muck bars are dull at 40 dols. for stock made out of 
old rails, to 44 dols. for best. Merchant iron is nominally 
2,8, cents per pound at mills, but competition resulting 
from increasing output has weakened prices one-tenth, 
and sales are being made at 2.7. In consequence con- 
sumers are purchasing very cautiously. Nails are active 
at 3.40 dols. Spikes at 3.00 dols. Structural iron is 
firm and steady at 3,4; cents for angles, 4 cents for 
beams, 4,3, cents for channel and tee iron. Plate iron 
has weakened and large orders have been booked at 3 
cents for common, 3} cents for refined, and 34 cents for 
shell iron. 

Steel rails are weaker. Orders were placed this week 
at 53 dols. There have been several resales through 
failure of buyers to accept delivery. Iron rails are weak 
and dull. Orders could be booked at 47 dols. Old rails 
are dull, and held at 29 dols. to 30 dols. for tees and 
30.50 dols, fordoubles. The tendency is downward. 

The market is somewhat unsettled because of dis- 
quieting rumours as to the decline in railroad building. 
‘The American railroads are controlled virtually by a few 
men, and hence the inauguration of an economic policy 
is necessarily felt. The Gould system, controlling some 
10,000 miles of road west of the Mississippi, is curtailing 
expenditures, and dulness prevails in the iron works 
deperdent on that system for demand. The outlook 
in other directions is encouraging. It is well for legiti- 
mate enterprise that the railroad enterprise which has 
insuffici¢ nt capital should collapse. 

The Trunk Line Advisary Commission has held meet- 
ings ia New York, Philadelphia, and Baltimore, afford- 
ing the mercantile interests of those cities opportunities 
to present reasons for the modification of railway manage- 
ment. Further meetings are to be held in cities in the 
interior, after which an early decision or recommendation 
will be made. Should the results not be satisfactory it 
is probable that Congress will take cognisance of the rail- 
road problem. 

The Tariff Commission may be declared to be an 
mplished fact. The Senate by a vote of 39 to 15 
agreed to its creation, and at present writing the House 
is formulating its conclusions. 

Strikes are the order of the day, The iron industry 
fortunately is exceptionally free from trouble, all recent 
differences have been amicably settled. The mining of 
coal has been interrupted in two sections, and 6000 
miners are idle. Movements for higher wages are going 
on in other localities. 









Tue Mississippi AND Cu1caGo.—Congress is to be pe- 
tioned in favour of a scheme to unite the Mississippi with 
Chicago by canal, thus furnishing an outlet for grain from 
the west. 





LIVERPOOL ENGINEERING SocrETy.—The fortnightly 
meeting of this Society was held at the Royal Institution 
on the evening of Wednesday the 12th inst., Mr. F. Salmon, 
President, in the chair, when a paper was read by Mr. Jas. 
Morgan on ‘‘ The Construction of Impervious Street Pave- 
ments with special Reference to the Methods practised in 
Liverpool.’’ In introducing the subject the writer stated 
that previous to 1872 impervious pavements had no existence 
in Liverpool, and although the late Mr. Newlands, in bis 
published report to the Health Committee in 1818, strongly 
recommended on sanitary grounds the construction of 
pitch-jointed impervious pavement, no action was taken 
for twenty-four years, when the carriage way of North 
John-street was reconstructed. The obvious advantages of 
the system soon became so apparent, that at the present 
time there are within the city not less than 650,000 super- 
ficial yards of impervious pavements, all laid within nine 
years by the workmen of the corporation. This work has 
mainly been carried out in business streets and leading 
thoroughfares, but the writer urged the importance of 
extending the system more generally to the back streets in 
the densely populated parts of the city, to the entire 
abolition of boulder paving, with its filth-holding joint, 
The writer then described in detail the construction of the 
various classes of pavements and concrete foundations laid 
in Liverpool, exhibiting specimens of the material used in 
the work. In referring to wood pavement the author re- 
marked that thongh the use of wood as a paving material has 
been strongly advocated of late years by tradesmen in busy 
thoroughfares, where the continuous din of city traffic is a 
great hindrance to the carrying on of their business, anda 
noiseless pavement would be a boon, yet want of knowledge 
and carelessness in its construction have prevented it from 
receiving the encouragement from engineers that it 
undoubtedly deserves, though next to macadam the most 
expensive pavement to maintain. Yet this excessive cost is 
counterbalanced by the comfort and quietness afforded in 
thoroughfares where these conditions are essential to the 
carrying on of business. A discussion followed the reading 
of the paper, and on account of the interest and importance 
of the subject the discussion was adjourned till the next 
meeting of the Society, to be held on April 26. A vote of 
tusnks was accorded to tke author for his interesting 
paper, 





LOAD LINES. 
On the Basis for fixing Suitable Load Lines for 
Mercantile Steamers and Sailing Vessels.* 
By B. MaRTeELL. 

THE subject of determining fitting load lines found neces- 
sary to meet the exigencies of trade for the various types of 
mercantile vessels, has so often occupied the attention of, and 
been ably discussed by, the members of this Institution, that 
I feel I must crave the indulgence of the meeting for further 
occupying their time on a subject respecting which it may be 
thought little, if any, more useful information can be sup- 

lied. 

, The question, however, is one of such great and increasin 
importance to the shipping community of this country, an 
comes so peculiarly within the province of discussion by 
the members of this scientific body, that, in view of the 
special interest it is again assuming, the absence of originality 
will not, I trust, lessen in your estimation its importance, 
nor fail to elicit an expression of your opinion on this debate- 
able subject. 

It is now pretty well known that the Government have in 
contemplation the elaboration of a scheme tor forming a con- 
sultative body to deal with—in addition to other matters 
affecting the well-being of the mercantile marine—the 
important question of fixing a suitable load line for all 
British registered vessels. And when it is considered that 
the value of the shipping at present in course of construction 
in this country cannot be estimated at much less than 
20,000,000. sterling, and that, perhaps, the whole shipping 
property of the country amounts in value to little less than 
200,000,0007., the necessity of investigating any proposal 
which would materially affect such a stupendous interest is 
apparent. 

About eight years ago I had the honour to read a paper 
before the members of this Institution on ‘“ Freeboard,” 
embodying tables of freeboard thought at that time to be 
suitable tor the various types of mercantile steamers and 
sailing ships. Those tables were, I believe, the first which 
had been placed before the public indicating what were con- 
sidered suitable load lines for steamers. The experience and 
data obtained up to that time of the several descriptions of 
steam vessels in existence were somewhat limited in extent 
to enable tables to be framed which would not fail to meet 
the requirements for some types, or which could in all cases 
be adhered to in. opposition to the opinions expressed by many 
persons of great experience, whose opinions merited respect- 
ful consideration. 

Since that time, however, constant and careful attention 
has been given to this subject, and, in addition to personal 
observation and greater experience, advantage has been 
obtained of the practice of loading hundreds of vessels of all 
types throughout the various loading ports. 

“In view of this more extended experience, and the fact that 
the tables referred to have in some instances been quoted in 
a more pronounced manner than was contemplated when they 
were first framed, or than the experience gained up to that 
time in framing them would perhaps warrant, it is thought 
that the present time is suitable for their revision, in the 
light of the greater knowledge and experience gained bearing 
on this complex question. 

At the same time, I may add that the Committee of the 
society with which I have the honour to be connected have, 
with a view to its practical solution, taken this question into 
their consideration, and have now before them proposed rules 
and tables of freeboard, which have been prepared by myself 
and colleagues ; and I hope to have the pleasure, before the 
issuing of the forthcoming volume of the Transactions of this 
Institution, to have permission to insert the result of their 
decision in the form of an appendix to this paper. 

The principle adopted in the tables of freeboard prepared 
by me and inserted in your Transactions in 1874, was that of 
allowing a certain proportion of the total volume of a vessel 
above the water in relation to her size and length, also taking 
cognisance of the form, sheer, round-up of deck, &., and 
this principle is thought to be a sound basis on which asatis- 
factory rule for the depth of loading of vessels can be framed. 
Some modifications, however, have been considered desirable, 
suth as the substitution of the moulded depth for the depth 
of hold, and the use of the length of each vessel from the 
inside of the stem to the foreside of the rudder-post, instead 
of the descriptive length as given in the vessel’s register, in 
order to insure greater accuracy in cutting off the required 
amount of surplus buoyancy for each vessel. 

In a recent issue of rules by the Government for the guid- 
ance of their officers relative to the load line to be permitted 
to mercantile steamers and sailing vessels, it is observed that the 
load line for steamers is to be determined in relation to the 
length of the vessel by allowing so many inches per foot depth 
of hold as the length varies; and for sailing vessels the free- 
board is to be regulated by so many inches per foot depth of 
hold in relation to the tonnage. 

Here, then, we have two distinct principles; and as the 
Government have legal authority to detain vessels which are 
loaded to a greater depth than considered proper by their 
officers, whilst the Committee of Lloyd’s Register have just 
provided a column in that register for the insertion, when 
desired by the owner, of the freeboard considered suitable for 
any vessel, it will, it is thought, not be considered uninterest- 
ing to glance briefly at the principles involved in the two 
rules referred to, and to their practical application. 

While, however, commenting freely on the merits of these 
schemes, for the purpose of eliciting an expression of your 
opinion, these remarks will not, I hope, be thought to be of 
a captious nature, and I trust they will be received in the 
same spirit in which they are offered, as I can sincerely sym- 
pathise with those who have endeavoured to deal with a 
subject which is surrounded with so many difficulties. 

The rule of determining the freeboard of vessels by a pro- 
portion of the depth of hold is the oldest known, and it has 
many of the disadvantages which attached to the old rule 





* Read at the twenty-third session of the Institution of 
Naval Archi'ects. 





for computing the tonnage of vessels, where their length and 
breadth only were taken, irrespective of the depth, and 
which led to the construction of narrow, deep vessels, having 
the least rise of floor and the smallest margin of stability. 
Such a rule for freeboard in those early days—when all 
vessels were of about the same objectionable form, and most 
of the builders of them were incompetent to calculate their 
displacement—might have been a sufficiently rough guide, 
but to perpetuate such a rule would be to hold out a direct 
encouragement to build the worst types of vessels, and if it 
were enforced, would do an injustice to, and render unprofit- 
able, the finest sailing ships in the mercantile marine. To 
illustrate this, I have shown, on the accompanying diagram 
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No. I, the forms of midship section of two sailing vessels. 
Section A shows the form adopted in olden times, and 
Section B that of many modern ships. If we suppose the 
narrow ship to measure 1000 tons, by the “depth of hold” 
rule in question, she would be permitted to load with a free- 
boird of 2.7in.to every foot depth of hold, which in this 
case would be 4ft. 114 in. If, however, the form be improved, 
by giving increased breadth and a more shapely rise of floor, 
as shown in Section B, and if by this desirable alteration the 
tonnage be increased to 1200 tons, discouragement is given 
to this improved type by increasing the freeboard, and thereby 
compelling the vessel to carry less cargo. The freeboard in 
this case would have to be increased from 4ft.11}in. to 
5 ft. 14 in., page a loss in carrying capacity of 32 tons 
of dead weight; whilst, on the other hand, if these vessels 
were both laden so as to have the same percentage amount 
of surplus buoyancy or lifting power, the broader vessel 
(Section B) would require to ) Bn 4 in. less freeboard than 
the narrow full vessel. By this comparison—if the same 
height of freeboard for both forms of vessels were insisted 
on—a loss is represented in carrying power of the better 
formed and safer vessel of about 100 tons, and the reason 
assigned for this appears to be that such vessels with “ great 
rise of floor are more uneasy in a seaway.” Iam sure such 
a reason as this will create amazement in the minds of many 
owners and captains of these fine vessels, as it is well known 
that this improved form of ship has been successfully sailed 
for years, not with an increased freeboard, but with less, cor- 
responding with the same amount of surplus buoyancy in 
the two cases. 

As differences of opinion, however, may exist as to what 
may be regarded as “great rise of floor,’ 1 have shown on 
Diagrams II. and IIL. midship sections of well-known 
vessels, having for their size as great or more rise of floor 
than any other vessels in the mercantile marine. Section 2 
is that of the Thermopylw, the celebrated Australian clipper, 
of about 1000 tons, belonging to Messrs. G. Thompson and 
Co., which vessel has now been running uninsured for the 
last fourteen years, and is well known to be one of the 








easiest-handled and dryest vessels afloat. Diagram III. shows 
the Lammermoor type of vessel, of which many have been 
built in the Clyde for Liverpool owners. These vessels are 
about 1600 tons, and have been running for years, and are 
known from lorg experience to be some ot the finest sailing 
ships in the world, carrying their cargoes without damage, 
and with the greatest comfort to theircrews. The freeboard 
at which these latter vessels invariably sail corresponds with 
an amount of surplus buoyancy of 28 per cent. of the total 
volume of the vessel. Diagram IV. isthe midship section 
of a full-formed vessel, similar to very many now built, and 
of the same principal dimensions as the latter. The inap- 
plicability ot a rule requiring the same height of freeboard 
for two such ships of dissimilar form is to my mind apparent, 
when it is considered that if the required height of freeboard 
of 5 ft. 9in. were applied in the two cases, it would cause the 
more finely-formed ship to have a much greater height of 
freeboard than that corresponding with 28 per cent. of sur- 
plus buoyancy, with which she has been safely sailing for 
years, and would reduce the dead-weight carrying power 
of this fine class of ship by 200 tons, without, as far as can be 
seen, any corresponding advantages as to safety. 

The operation, therefore, of these two rules would appear 
to be that, by the rule of requiring the same percentage 
amount of surplus buoyancy, or lifting power, for all vessels 
of the same size, it can be fairly adapted to meet the require- 
ments of vessels of various degrees of fineness: whereas by 
the application of the old inelastic rule of “inches per foot 
depth of hold,” vessels of the shapeliest form, which expe- 
perience has shown exhibit the finest sea-going qualities, 
cannot be sailed in fair competition with those whose sections 
approach more nearly to a rectaugular form; or,in other 
words, which, under the same principal dimensions, can, with 
the same height of freeboard, carry the greatest amount of 
dead-weight cargo. 




























































































































412 


ENGINEERING. 





[APRIL 21, 1882. 





—— 
= 





The difficulties in framing arule for freeboard which would [ surplus buoyancy, but rather of strength. 


be generally considered satisfactory for all types of sailing 
ships is comparatively simple, as compared with that of 
determining what would be accepted as suitable for the 
various types of steam vessels now in existence. When 
once the principle was determined and rules framed for 
flush-decked sailing vessels, it would be only necessary to 
consider the allowance fairly due to the additional safety 
afforded by a well-constructed forecastle and poop, having a 
substantial practically water-tight front, when the same 
simple rule would be applicable to all. But in reference to 
steamers the superstructures on deck are of a diversified 
character, most of them more or less contributing to the 
safety of such vessels, but while such erections are considered 
by some to merit little or no allowance in the freeboard for 
additional safety, some builders and owners of such vessels, 
on the other hand, claim for these superstructures a greater 
allowance than is usually accorded in the case of complete 
awning decks, where the vessel is covered from end to end. 
It is evident that to reconcile such claims as this with any 
principle of loading is impossible, and it only remains to 
consider what is thought to be consistent and fair and 
reasonable, having regard to the additional safety afforded 
according to the strength and extent of such superstructure. 

It may be safely affirmed that having in view the large 
deck openings found to be necessary in steamers in the engine 
and boiler spaces, and for rapidity of loading and discharging, 
those which are quite flush-decked are exposed to greater 
danger than where such openings have substantial super- 
structures over them 6 ft. or7ft. high. There is no doubt 
that whilst greater safety is provided by these erections, 
there is to some extent an element of danger imported. 
Where, for instance, a vessel has a long poop and bridge- 
house connected, in addition to a forecastle, the space between 
the front of the bridge-house and after part of the forecastle 
being enclosed, as is sometimes the case, by high solid 
bulwarks, a space, or “ well,” —a term it is often known by—is 
formed for the reception of water which may find its way 
into it in rough weather. This danger, however, has, in 
comparison with the additional safety afforded by a long 
raised deck, or poop and bridge-house and forecastle, been 
much magnified, when low bulwarks and proper freeing ports 
are provided, and a strong prejudice in the minds ot some 
has been unnecessarily created against this type of vessel, 
which experience of their relative immunity from loss shows 
to be unmerited. 

In vessels of this description having a poop 7 ft. high above 
the upper deck, and connected to a bridge-house of the same 
height extending over one-half the length of the vessel, it is 
observed that by the Government rule just issued, a reduc- 
tion in the freeboard of 4in. is considered to be sufficient ; 
while in the case of a raised quarter deck, which may be from 
4 ft. to 5ft. high, forming an integral part of the vessel, 
connected to a bridge-house, and extending over the same 
length as in the former case, a reduction of only 3in. is 
thought to meet the case. 

The utter inadequacy of this allowance is apparent when it 
is considered that the weight of these superstructures would 
in some instances cause the vessel to displace nearly, or quite, 
the amount of the allowance. Such superstructures as those 
described are found to add greatly not only to the surplus 
buoyancy, but conduce very much to the vessel’s safety by 
increasing the range of stability when she is heeled over trom 
the cargo shifting or from other causes. The liability of 
small flush-decked cargo steamers to great peril in encounter- 
ing heavy gales at sea, from the certainty of the deck being 
inundated, is so clearly recognised by steam shipowners of 
experience, that such vessels are very rarely built for cargo- 
carrying purposes for over-sea voyages, but, asa rule, are 
protected by substantial superstructures extending over 
varying lengths of the upper deck, and instead of owners 
being discouraged from incurring the extra expense, it is 
thought that every encouragement should be held out by 
allowing a much fairer reduction for the additional safety 
provided. 

A basis, founded on sounder principles, it is considered, by 
which a fairer allowance could in justice be arrived at, would 
be to first determine what would be a proper reduction in the 
freeboard from that required for a flush-decked vessel, in 
cases where the superstructure or lighter deck extends all 
fore and aft, as in complete awning deck vessels, and then 
apportion the allowance in relation to this standard. Such 
erections, where an allowance is made, to be protected by 
iron bulkheads at the ends, and the reduction to be in pro- 
portion to the extent of deck protected. 

The question of length is one of considerable importance in 
assigning a proper amount of surplus buoyancy or freeboard. 

In sailing vessels the relation between the length and depth 
is fairly uniform, and in fixing upon the freeboard for this 
class of vessel on the basis of percentage surplus buoyancy, it 
is unnecessary to introduce the length asa special factor, a 
principle which appears to have been recognised in framing 
the Government rule. Many steam vessels, however, exceed 
any normal proportionate length which might be taken as a 
basis, and for these additional freeboard should be provided 
Probably the simplest way in which this provision can be 
made, is by arranging a table upon the basis of surplus 
buoyancy for steamers of normal proportions, in which the 
length does not exceed twelve times the moulded depth, and 
then requiring additional freeboard for vessels of greater 
relative length, the amount of increase being dependent in 
each case upon the excess of the ratio of the length to the 
depth above that limit. Where, however, as is the case in 
many one and two-decked vessels, a considerable portion of 
the length of the deck is covered by erections of a substantial 
character, there does not appear to be any necessity for this 
increase; and for a similar reason in spar and awning-decked 
vessels the amount of the freeboard should not be made 
strictly dependent upon that assigned to flush-decked vessels 
< ag same proportionate length and depth to the main 

eck. 

In reference to spar-decked vessels, as it is not usual to 
load them below the main deck, the question is not one of 








Under these 
circumstances it is thought the material question to solve is 
the extent to which such vessels can be loaded, when the 
maximum tension at the gunwale when straining amongst 
waves would not exceed that of the full scantling ship of the 
same dimensions similarly placed, and with the amount of 
surplus buoyancy determined on as sufficient for such vessels. 
From calculations which have been made it is found that the 
result would not be far different from the best practice 
adopted. According to the “ depth of hold” rule of requiring 
a proportion of height of freeboard fixed for full scantling 
ships from the main deck of spar-decked vessels, a curious 
anomaly would be produced. While this rule would give an 
amount of freeboard in small spar-decked vessels much in 
excess of that adopted by the best practice, this difference 
would be gradually reduced as the ships increase in size, till 
spar-decked ships of the largest size may be allowed by this 
rule to load more deeply than ships of the same size con- 
structed with full scantlings throughout. 

Any general scheme for fixing safe load lines for vessels 
cannot be satisfactory if it be known that vessels of certain 
types and proportions will be frequently loaded—and, in fact, 
are built to be loaded—with cargoes of such a nature that 
when immersed to the line assigned they will be unseaworthy 
from instability. The fact, however, exists that there are 
many vessels which have discs marked on their side denoting 
the depth to which owners claim to load them, but that if 
they were loaded to this depth with homogeneous cargoes, 
such as grain or coals, which would practically fill them, the 
margin of stability would be dangerously small, and if they 
were to encounter heavy gales and the slightest shifting of 
eargo occurred, they would be in imminent peril of capsizing. 
This was fully discussed and data furnished in the paper I 
had the honour to read before this Institution in 1880, but I 
think it right to again emphasise this statement for the 
information of those interested. It is well known that these 
dises are often marked on the sides of vessels, giving a greater 
draught of water than the owners intend loading to, for the 
purpose of giving the appearance of a bold side when the 
vessel is about to leave port. At the same time it is also 
known that such considerations do not sometimes influence 
the captains when the loading is left to them on homeward 
voyages; and I should, I think, be omitting an important 
part of the subject if I did not draw attention to this con- 
sideration. This may be provided for in two ways, either by 
fixing on a sufficient proportion of surplus buoyancy which 
would leave a height of freeboard that would give a safe range 
of stability for the proportionately narrowest vessel, or by 
fixing this amount for vessels of ordinary definite proportions, 
and requiring a greater amount for vessels where the propor- 
tionate breadth is less than this. By the former mode the 
great bulk of the well-proportioned vessels would be penalised 
for the sake of the fewest and objectionably-proportioned 
vessels; and under these circumstances I am of opinion that 
the best and justest course would be to provide for the 
ordinary and best description of vessels, and leave the badly- 
proportioned to be dealt with by special rule. 

Much more might be said on this question of freeboard 
which would extend beyond the limits permitted for this 
paper. The questions of the nature of the cargo to be carried, 
the effect of stowage on the stability, the season of the year, 
the destined ports, and other considerations, have been and 
will be urged against the practicability of framing any rules 
or tables for assigning satisfactory ioad lines which can meet 
the requirements of every case. There is much weight in 
such arguments, and there is no doubt that whatever rules 
may be adopted, every vessel should be inspected, and the 
merits of each case considered, before any load line were 
finally determined as applicable. At the same time the 
question of fixing on some principle by which a fair and 
reasonable load line under ordinary conditions could be 
determined, appears to be one which, circumstances that are 
continually arising show, begins to press for solution. I am 
of opinion, however, that where such great interests are 
involved, the day has passed for the acceptance by shipowners 
and builders of any scheme for Inading which does not take 
eognisance of the form and other elements of a vessel, in 
addition to the length, depth, or size. At the same time, I 
cannot help feeling that shipowners in their own interests 
would adopt a wise course by supplying correct data, and 
otherwise considering the question of framing rules, based on 
sound principles, which would take cognisance of all the 
surrounding elements affecting this complex question, and 
thereby enable rules and tables to be framed which would be 
accepted as a fair compromise, and equitable and sound 
reference for the future guidance of all interested in this 
important subject, and the result of which would without 
doubt tend to diminish the loss of much valuable property 
and the sacrifice of many human lives. 


FOREIGN AND COLONIAL NOTES. 

Canadian Pacific Railway.—The Canadian Pacific Rail- 
way Company has selected a new route from Uallendar to 
Prince Arthur’s Landing, north of Georgian Bay and 
Lake Superior. Instead of running in a north-westerly 
direction towards Moose river and Long Lake as at first 
projected, the line will run from Callendar north of Lake 
Nipissing, in a south-westerly direction, to Spanish river, 
near Lake Huron, thence to Mississaga river, thence north- 
west to Michipicoten river, skirting the shore of Lake Supe- 
rior, to Pic, and crossing Red River at Red Rock, then fol- 
lowing the shore of Lake Superior to Fort William. General 
Rosser has arranged for next season’s survey. Major Rogers 
will again have charge of the Rocky Mountain surveys 
under him. Three parties will work from the western 
side of the mountains, andone from the eastern, Kicking 
Horse Pass being the objective point. The base of sup- 
plies on the far west side will be at the mouth of Kick- 
ing Horse river, to which they will be taken from the 
Northern Pacific at Lake Pen d’Oreille. On the west side 
Old Bow Fort will be the base of supplies. Four parties 
will be set at work from the present end of the marking- 
out at Moose Jaw Creek to Fort Calgarry, and the laying 














out to the west side of the Rockies is expected to be com- 
pleted this year. 


Huron and Ontario Ship Canal.—A deputation has 
waited on Mr. Mowat and urged upon him the advisability 
of granting aid to the Huron and Ontario Ship Canal 
The deputation represented to. Mr. Mowat that the 
enhanced value of the land in the now unexplored portions 
of the province and the higher price which the building of 
the canal would enable the province to obtain for the 
timber and mineral lands north of Lakes Huron andj 
Superior, would repay any present outlay. The Premioy 
expressed himself as being personally favourable to the 
building of the canal, and promised to lay the matter 
before the Provincial Government. 


The Northern Pacific Railroad in Montana.—It is esti 
mated that about 5,000,000 dols. will be spent by the North- 
ern Pacific Railroad Company in Montana this season. 
The largest piece of work involved is the tunnel near 
Helena, which will be about three-quarters of a mile 
in length, through granite. Large coal and lignite depo- 
sits will furnish freight to the farming portion of the 
line, besides the traffic demanded by the other mining 
interests. Montana will also have a southern outlet to the 
Union Pacific through its Utah and northern branch, which 
is now open to Butte City, 400 miles north of Ogden. 


Thursday Island.—We learn from Queensland that 
Colonel Scratchley has been instructed to proceed north. 
ward in order to report upon the suitability of Thursday 
Island as a naval coaling station. 


A New Car Journal Box.—Wendell’s car journal box 
was shown in various forms, and was described by Mr. 
C. H. Roney,,C.E., at a recent meeting of the Franklin 
Institute. In the box invented by Mr. Wendell no stuffing 
is employed, but in place thereof ro is a small force pump 
with ball valves, operated by the vertical motion of the car 
on its track. The oilis thus automatically pumped from 
the bottom of the box to the top of the bearings, through 
which are openings carrying it direct to the top of the 
journal, whence it falls to the bottom of the box. A 
leather or cork shoulder packing is used to prevent the 
escape of oil or the admission of dust. The boxes are 
made in three forms,—one for steam railway cars, one for 
street cars, and one as an attachment to be put in place of 
the door or lid on boxes now in use. The inventor claims 
a great saving in brasses and lubricants by the use of this 

“ 


The Victoria Bridge Railway.—The Grand Trunk Rail- 
way Company are considering the advisability of placing 
at an early day a double track upon the Victoria Bridge, 
at Montreal. This of course will be a question of the 
ability of the bridge to stand the pressure from either sides 
as well as in the centre. 

Permanent Way onthe Old Colony Railroad.-- About 
3653 tons of steel rails and 181,206 sleepers have been laid 
down on the Old Colony Railroad, during the past twelve 
months. Some 186 miles of the main line! and 73 miles of 
the leased line are now laid with steel rails. The whole 
number of miles worked by the company is 455}. The 
double track between Somerset Junction and the tunnel 
in Fall River has been nearly completed. Its length is 
44 miles, and the grading and masonry are of an expensive 
character, but it was deemed desirable to do the work in 
the best manner. 





VIGNOLES AND DouBLE-HEADED RalLs.—According to 
the report of a commissioner appointed by the French Bridges 
and Roads Committee upon the relative merits of Vignoles 
and double-headed rails, it seems that there is little to 
choose between the two types. As to the latter, it is con- 
sidered, that the chief point to be kept in view is to reduce 
the lower head as much as possible, consistently with 
giving it a proper bearing in the chair, the upper one being 
enlarged to whatever extent may be required by the wear 
to which it is subjected. 





THe TEGNANDER CompouND Enaine.—In onr last 
issue we omitted to notice the ‘‘ Tegnander compound 
rotative’’ engine, shown in steam at the Naval and Sub- 
marine Exhibition, by Mr. Mackenzie. It was manufac- 
tured by the Tegnander Machine Company, at Gothen- 
burg, in Sweden, and was the only foreign competitor 
in this exhibition; for workmanship and finish, it com- 
pared favourably with some of our home productions, and 
though ranning at 400 revolutions a minute was almost 
noiseless. We must defer a description, but hope soon to 
illastrate this novel application of the old dise engine with 
its butterfly motion ; our readers may, however, judge for 
themselves by a visit to the Electric Exhibition at the 
Crystal Palace, where a smaller ‘‘ Tegnander”’ is doing 
admirable service. 





THe Smoke ABATEMENT EXxHIBITION.—The adjudi- 
cators in the industrial section of the above Exhibition at 
South Kensington have decided on the second award of 
prizes as follow: Fire bridges, bronze medal, Messrs. 
Chubb, London. for their cast-iron semicircular fire bridge ; 
bronze medal, Messrs. Ireland and Lownds, Leek, Stafford- 
shire, for cast-iron tubular fire bridge. Firebars and 
grates, silver medal, the Wavish Patent Fuel Economiser 
Company, London, for the application of vertical grates in 
steam boiler farnaces ; bronze medal, J. Farrar and Co., 
Barnsley, for Barber’s under feeding step grate ; bronze 
medal, Mr. J. Collinge, Oldham, for Blocksege’s external 
inclined grate ; a silver medal, the Livet Boiler and Furnace 
Company, Finsbury Pavement, for Mr. Livet’s method of 
setting boilers and for firebars. Furnace door, bronze 
medal, W. A. Moreton and Co., Blackfriar’s-road, for a 
balanced firedoor ; bronze medal, the Great Britain Smoke- 
Consuming and Fuel Saving Company, Limited, Mansion 
House Chambers, E.C. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W. LLOYD WISE. 





APPLIOATIONS FOR PATENTS DURING THE WEEK ENDING || 
APRIL 17, 1882. 


In the Cases of Inventions communicated from Abroad | 


the Names, | 
Italics after the Applicants’ Names. k 


Nos. 


and 
Dates. 
1882 
April 
1 


1 
1707 


1756 | 
1757 


758 | | 
1759 | 


&c., of the 


Communicators are given in|| 





NAMES, &0. 
OF APP PPLICANTS. 


B. H. Remmers, J. 
Williamson, and 
Ww 


Fairweather, 


Glasgow. 
Lake, Bray 


T. Britton, Sunder- 


land 

R. 8. M. De Ricci, 
London. 

E. aud R. Jacobsen, 


Berlin. ; 
W. Lighbody, Edin- 
burgh. 
J. Brockie, Brixton. 
J. Cran, Leith. 
B, and F. W. Walker, 


| Leeds. 
T. Bell, Sultheea-te 


the-Sea, and 
Ramsay, Tursdale 
J. A. Drake and R. 
Muirhead, Maid 
stone 
Clark. La Compagnie 
Générale de Tvin- 


turerte et Apprets 
“ Sus teme André 
Lyon 
Boult. Jer 
Thompson, Nawerth, 


F. M. Lyte, London, 


Morgan-Brown, Lavw- 


rence 


G. Lohf, Berlin. 


Erskine. Meister, 
Lucius, & Briining 

Glaser. Liebreich, 

E. Tyer, Dalston, 

W. Fisher, Birming- 
ham. 

Young. Battersha 

Wetter. Javan 

Wetter. Bredt and 


Co. 

T. Parsonage, London 

J.C. Sewell, E. Hul- 
ton, and J. Bethel, 
Manchester 

Lake. Stone. 

J. Remfry. Calcutta. 


A. - — kaby, Sunder- 


?. Blackhurst, Pres- 
ton. 
Boult, 


Jouanique. 
Lake. 


Alcock, 
Thompson. Seymour. 


Browne. Bregha 
J. J. Varley, Lon- 


on. 
2 | F. P. Beck, Brussels. 


I, Lilley and F. 
Morris, Swansea. 
A. Guillaume and 
A. Lambert, Fosses, 
Belgium. 
Brandon. Gamper. 


. A. Sykes, Manches- 


D. a“ Chertemps and 
Dandeu, Paris. 
F. i Eames, Leeds. 


C. Major, Bridgwater. 


W. Burr, Long-Ditton. 


Thompson, Dormitzer. 


Rooting tales. 


| Manufacture of sheet lead. 


Weldon. Société de ia | 
Manufacture de Javel. 
Weldon. Helbig, 


| F. Anderson and F. 


W. Crossley, Man- 
chester. 
Jensen, Macgeorge, 


Wetter. Michel, 


| J. Thurlow and A. 


Sykes, Wakefield. 
P. Bare. Putney, and 
J. Winson, London. 
W.£. and J. Plant, | 
Moseley. 


| 


ABBREVIATED TITLES, &c. 





Drying and treating organic sub- 
stances, &c. 


Manufacturing lacing studs for 
boots, &c. (Complete specification) 
Steam and hand steering gear. 


Ordnance, machine guns, and small 


arms. 

Process of bleaching, applicable also 
for disinfecting. | 

Lamp buruers. 


Electric arc lamps 
Steam or air whistle. 
Hydraulic engines, 
hand valves. 
Washing coal 


capstans, and 


Gas engines 
Drying machines for fabrics. 


Water meters 


tion 


Files or cases for letters. 


(Complete specifica- 


Manufacture of lead peroxide, applic- 
able to other metallic peroxides. 
Metallic pens. 


Universal tube expander 

Manufacture of colouring matters 
suitable for dyeing and printing. 

Manufacture of soap and fat acids 
from oleaginous fruits, &c 

Electrical apparatus for sig znalling| 
on railways. 

An automatic current director for 
electric machines. 

Mauufacturing glycerine from soap 

iquor. 
ADI pars atus for measuring liquids 
facture of red and yellow 

colo uring substances. 

Apparatus for bevelling glass. 

Sectional warping and beaming ma- 
chines. 

Fountain pens. | 

Clearing tram-rails and groov 

P.ston-packing rings. 


Looms for weaving. 


An improved aerostat. 

Dining-rocm, billiard, and bagatell 
tables. (Complete specification). 
— spray attachments for 

bat 


A — a improved stove. 
Filling and closing bottles. 
Preparing creams called “ Mous- 
seunade.” 
Apparatus for manufacture of com- 
pressed fuel, &c. 
Sewing machines. | 
| 
1} 


Steam boilers. (Complete specifica-|| 
tion), 
Fuel ‘* economisers.” | 
: 2 | 
Dynamo-electric machines. \ 
1} 

Pneumatic brake apparatus for || 
railways. | 


Window-cleaning chairs or fire- 
esca, 


pes. 
Manufacture of sulphuric acid. 


Manufacture of sulphide of solium 
and sulphide of potassium. 1] 

Ignition apparatus of gas- motor|| 
engines. 


Ascertaining the gradient of any | 
surface and the magnetic bearing || 
of such gradient. (Complete spect- || 
Sication). 

Pneumatic brakes. 

Water gauges. 


| Billiard marking and checking 
apparatus. 
Dinner and other table plates. 


Nos. 
and 


Dates. 


Agel 
1760 


1761 | 


1762 
763 
1764 


1806 
1807 


1808 
1809 


|} — 
1] 1810 


1811 
1812 
1813 


1814 
1815 | 


1816 
1817 


1818 | L. Swift, Westminster.| a 4 water for use in steam 


1819 


| 


NAMES, &o. 
OF APPLICANTS, 


ABBREVIATED TITLES, &c. 





| J . B. Rogers, London. 


F. Petit, London 
J. Westzarth, War- 


rington. 
H.C. Bull, Brooklyn, 
G. Rixon, Welling- 
borough. 


W. King, Linslade. 
8. Fox, Leeds. 


F. G. Crofton, Kings- 
town. 

R. Jahus, Cologne. 

Johuson, Faure, 

W. H. Luther, Glas- 


gow. 
8. Fox & J. Whitley, 
Leeds. 


F, Wilkins, London. 


Rumpf. 
Briggs & 


Erskine. 
Muirhead. 
Kinsman, 


Henderson. Demeurs, 


J. T. Glaiser and A. 
R. Briggs, South- 


port 
8. Fox, Leeds. 


J. Sunee. Briming- 


H. ‘nuit, Hull. 
Johnson. Afoore. 
Wetter. Meurisse 
G. Grutter, Berlin. 


Adams. 
Ww. Boulton, 
at w Park, Oxford. 


Speneee 
P. 


T..Rowan, Manchester. 


Lake. A le rander, 
B.H, Antill, London. 


M. P. W. Boulton, 
Tew Park, Oxford, 
and E. Perrett, 
Westminster. 


Beck. Violette, Buisine, 


and Vinchon, 


Lake. Debarnot and 
Jacquot. 

E. Richardson, Bir- 
minghan. 

Reddie. Huber. 


J, White, Coventry. 
E. L. Voice, London. 


Clark. Marland and 
Neely. 


C. 5 Wymer, Belve- 


G ° Piercy, Bourne- 
mouth. 

Wetter. J/indley. 

A. W. Pattie and G 
W. Robertson, Glas- 


gow. 
Abel. Héltring, 

T. C. Boutet, Paris. 
G. Wilson, Brixton. 


A. R. Leask, London. 


H. G. and W. Wood- 
wl Chipping 
Sodbur 

A Budenburg and 
A. Timpe, Man- 
chester. 

A. L. 8. Leighs, Lon- 


don. 
8. Fulda, Bow. 


J. R. Turnock, Dafen. 
W. Keates, Sutton. 





W. Holms, Glasgow. 


H. 0. A. E. Grunbaum, 
Stratford, Essex. 
W. Morgan, Birming- 


ham. ; ‘ 
Brydges. D'Aubigny. 
Groth, Ni/sson, 
| Groth. Freyre. 
| Abel. Frémy and 
| _ Urbain, 
Johuson. Wernicke 
and Pfitginger, 


T. Pullin and H. 
Bonser, Newcastle- 
under-Lyme 





| Automatic sounding apparatus to || 


Treatment of vegetable fibres for 


| Obtaining crystallisable sugar from 


| 


Dynamo” or electric current pro- || 


ducing machines. 
Construction of keys. 
An improved wire. 


Manufacture of iron, &c., 
from the ore by gaseous tuel 
Bicycles. 


Two-wheeled vehicles. 

Finishing the ends ‘of corrugate a) 
aud other metallic tubes. 

Disengaging boats from davits 


India-rubber springs for buffers. 
Secondary batteries. 


—| 


direct | 


Metallic baths. | 


Improvements in the manufacture | 
of steel, &c. | 

Navigable balloons and spplanos | 
for steering same. 

Manufacture of colouring matters. | 


Electrical circuits, and a paratus || 


for use with such cnn 
circuits. 


Bleaching hemp and flax with their|| 


stalks and shives, and rendering || 
thejlatter fit for paper-making. 

Sewing machines for ornamental 
stitching. 


Increasing or reducing the dia- || 


— of the ends of metallic || 


hm for burning coke. 


Crushing oleaginous and other seeds. | 

Shoes for animals. 

Road vehicles. 

Instruments for measuring the in-| 
clination of planes. 

Percussion caps. 

Hot air or caloric engines. 


Ventilating. 

wn oor berths. 
Dynamo-electric and electro- a 
mic machines, 

Caloric or hot-air engines. 


Treatment of the magmas arising | 
from the wash liquors in wool 
washing. 

Locomotives. 
tion), 

Wire for making lockets, &c 
plete speeification). 

Ventilators for buildings, railway 
carriages, &c. | 

Velocipedes. 

Apparatus for generating currents | 
of electricity. 

Machines for making nut and bolt 
blauks, &c. 


(Complete specifica- 


(Com- 


Steam boiler and other furna-es. 


Marking the ground for lawn-tenzis |! 


courts. | 
Boots and shoes. 1! 
Starting, stopping. and reversing| 
eugiues, applicable to com biued || 
steam and hand steering engines. | 
Braces. | 
Motive power apparatus. 
Obtaining motive power from fall- | 
ing or fiowing liquids. 
Manufacturing insandeccent lamps | 
aud apparatus therefor. | 
Traction engines and portable en- | 
giues. | 


Locks or fastenings for travelling | 
ags. 


Casing for ships’ torpedo boats or tol 
ve Worn on the person. 

Preparing fabrics for bleaching and || 
dyeing. 

Pickling and swilling metal plates. 

Cooling ice and food preserving || 
apparatus, 


Spindles of doubling and twisting || 
frames. 

Prevention of collisions between | 
vessels at sea. { 

Tricycles. 


Traps for rats. 
prevent ships from grounding. 
Automatic obturator for breech- 
loading ordnance. 
textile manufactures. 


raw sugar, syrup, &, 
specification), 


(Complete 





Removing liquid from gas mains 
and silt from water mains. | 





Nos. 
and 
Da 


tes. 





April 


17 
1820 | D. =. Jones, 


1821 


| 


1822 
1823 
1824 
1825 


NAMES, &c. 
OF APPLICANTS, 


Car- 
rthen. 


Mowbars. Weiller. 


Church. King. 


Wilding. Drevensted:. | 


Dicey. Bilroth, 
Von Nawrocki. Lan- 
genstein. 


1826 Barlow. Seyboth, 


1827 


Dober 
1830 | F. 
bu 


1831 


1582 


Thompson, 


homme. 


Prod- 


| 1828 4 me, Hudders- 
1829 W., Mollie, Batley. 


Hollingworth, 


cross. 
Jenkin, LEdin- 
rgh, 
R 8. Ripley, West- 
minster. 


Barlow. Holtschmidt, 


ABBREVIATED TITLES, 





| 


“gents for saving lif in col- 
| Manufactare of silicious co»per and 
a for electric couducting 


Electric lamps. 
peating firearms. 
Distilling apparatus. 


Refining metals ont metallic all 
Slab or tile roofing _ 


Securing & holding sliding window 
sashes. 


Looms. 


Mechanism for transporting pas- 
congas, &c , by the aid of elec- 


ity. 

Reducing and purifying metals 
directly from their ores by 
gaseous fuel. 

Automatic regulating lubricators 
for steam cylinders. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 

Applications for Patents, 

I.—Announced April 14. 





1481 
1483 


1487 
1489 | 


1491 

1495 
1497 
1501 


| 


1503 | 


505 


1507 








Name. No. 
1882 
Reckenzaun | 1509 
& Redfield.} 1511 
Billing, 1513 
| Clarke and 1515 
Leigh. 1517 
Halse. 1519 
Loewenthal | 1521 
and Wil- 
loughby. 1523 
Oldmeadow. 
| Saunders, 1525 
| Maccall. 1527 
Boult 1529 
(Letellier). 
| Clark 1521 
(Goldsmith).| 1533 
| | Ell lis. 1535 
| Bowen and | 
Jenkins, | 











Name. No.| Name. 
1882 | 
Hickisson. 1537 | Lawrence & 
Webley. Lawrence. 
Robinson. 1541 | Kendall. 
Rowan. 1543 | Cheswright. 
Simpson. 1547 | Abbott and 
Boaler. | _ Moore, 
Mewburn 1549 | Boult 
(Goulet), (Arnaud & 
Hindle and Gaytté). 
GreenwoodJ 1551 | Walker, 
Fisher, Walker, & 
Morris. Walker. 
Brooke and 1553 | Wildes. 
| Brooke. 1555 | Johnson 
| Pritchett. (Rodrigues- 
Aitken. Pereire), 
Hirst. 1557 | Marsden and 
Cross. 








LYVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars, see Corr 

Applications for Patents. 


ing Numbers in Lists of 





No. 


1882 
1708 
1719 


1738 





No. 








Name. 
1882 
Lake (Bray). | 1745 
Boult (Terry). 
Lake 1755 
(Alcock). 


NOTICES TO PROCEED, 
1,—Téme for entering Opposition expires Fridcy, 
2. 








Name. No. | Name. 
1882 
Brandon 1790 | Lake 
(Gamper). (Debarnot & 
Jensen (Mac- Jacquet). 
george). 1791 | Richardson. 






































May 5,188 
No. | Name. No. Name. No. Name, 
1881 1881 1882 
5 Outram. 5477 | Lake (De la 79 | Pieper 
Gill. Roche). (Schmid). 
Wirth 5536 Gordon. 316 Brewer 
( Westphal).| 5541 | Bowen, (Olmsted). 
6408 | Krom- 5608 Lake 990 Redfern 
|  schréder. (Douarin). (Waldorp). 
ill | Godfrey and] 5619 Mitchell. 1024 Trish. 
Brittain. 5656 Brewer 1150 Osmond. 
| Lake (Buell). 1226 Lithgow. 
(Fowler) 5662 Clark . 1400 | Gatehouse. 
5453 | Saint Aubin, (Silligre), | 1426 | Jones and 
5452 | Lake 5682 White and | MacLeod. 
| (Aymonnet). Asbury. 1451 | Goodes. 
5466 | Bash, Basb 
& Damsa. 
11,—7Zime for entering Opposition expires Tuesday, 
May 9, 1882. 
No Name. No. | Name. No Name. 
1881 1881 | 1881 | 
5426 | Forder 5461 | Drysdale. 5540 | Thomson, 
5437 | Orme and 5473 | Sharpe. 5559 | Warner 
; Orme, 5475 | Scott. | _ (Britt). 
5443 | Webster andj 5481 | Fitz-Gerald. | 5616 | Johnson 
| Clegg. | 5483 | Grifin. (Weinrich). 
5445 | Ross, 5484 | Lafargue, 617 | Johnson 
5448 | Morgan. 5486 | Hely. (Alder). 
5449 | Lake 5487 | Watson 5622 | Thompson 
(Bertholon). | 5490 | Lake (Aarris), 
5454 | Lewis, (Afondos). 5633 | Garvie. 
5455 | Taylor. 54°S | Helwig and | 5642 | Roberts. 
5456 | Williams. Dewdney. | 5646 | Thompson 
5457 | Howarth. 5496 | Cryer. (Harris). 
5200 | howell, 5531 | Ingnam. 5718 | Thompson 
| (Harris), 
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ll. » aii Non-Payment of the Seventh Year's Stamp 3653. Ore Grinding and Amalgamating Ma- 

Name Duty of 100i. chines: T. A. Readwin. London. ['id. 3 Figs)j—| 

——- features of novelty are (1) making the bearing pr the long gitudin ‘| 

shafts d d of some material that can be lubricated by water, such ag 
ni 3) Dixon No Name. Jo. Name vo N wood or asbestos ; (2) making the body of the pestle g adjustalle 

5 1 (Koenig 7 

is). : s 

"andee, 1257 ele Metste 1875 

y). it) 7 ros 1193 , Higgin 

t 7 t 


Hutchinson 
. 1194 Bablon 
Burnett and 29 hilpot <= (Gold 1202 | Child 
Burnett, rulsor id att (Frombling 
Brindle. 5 t 
D Alton i 
Levy & Lowe y Bridgewater 
Chambers. 1 | Kingston : Bray PATENTS IN RESPECT OF WHICH THE THIRD YE AR’S STAMP 
Ward saad Necemnreeeee dies DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 
ard, rr * 











No. Name. . Name, No Name, 








. 1879 
PATENTS SEALED. 1446 | Boult 55 Sala. 5 Henderson 

oni aril 1882. (Garfield) 593 Cowburn, (Maillard) 

1.—Sealed April 14, 188 1454 Bray. 5 Johnson } Brierley 

“al = = ‘l 1540 Lees. (De !a Mar- (Kaiser 

" 1502 ~=Butler. ronniere), Fryer 

- ; 1529 Lake (Nelso 2 Tatham. 79 Lawson and 

1630 Rendel, 1527 Gandy. is Lwson 

1480 =Davidson 45 Johnson 

1494 Eunson (Piron 

1535 Clark (Day) 


Schwarz and Nobes. 
Hupperts- ie Morgan 
r Courtenay, 
Ward echwart 
F 8 Jeahaen and 23 Mey PATENTS IN RESPECT OF WHICH THE SEVENT H YEARS STAMP | 
On‘ons and Sheekey, 3 . vie burr ¢ ow 100/. HAS BEEN PAID AND REGISTERED | 
Tooth . > — . sthwise of its axis ; (3) the use of a removable hard meta ‘up 


Scott. jat . iO. Name vO. Name. No. Name to act as @ footstep for the pestle, and to contain mercury; (4) 
, . 4 *ing in the saidc upa tap for the delivery of the amalgam: (5) 
7! long feeding trough / containing a — and provided with 
Lloyd Wise leoeaure 1365 | Mlingworth 4 argreave ‘ rl ots into the various pans. (August 22, 1881), 
Burgin “am 1375 | Burton, : a 3654. Breechloading Firearms: P. Mauser, 
Lloyd Wise ; ake (Root i Hall and utnan Oberndorf-on-the- Neckar, Wurtemburg 6d. 15 
uirgin ; Bainbridge, Figs.) —The improvements relate to the means for ¢ cki ng 








Cowper 5 i y. _ 


Lake (Minor) 








anc (L is firing, to safety devices, and to means for ejecting the ca e 
Brown é CONFIRMATION iA PATENT.—NOTICE OF APPLICATI ON FOR ploded cartridges in guns of the Mauser type, A is the fir! ing “et 
& Cochran 957 | Gwynne Lande), LEAVE TO BRING IN A BILL, & | B the locking piece. D the safety pin. After a cartridge has bee 

Mills "T 5 Livesey. 5 ‘lark Application is -y be made to Parliament to re vive and confirm troduced into the barrel and secured by moving “forwas “ag 
Beck (Canet). | 538 Petri, © rat etters patent, No. 1010 of 1879, granted to F. B. Lecky and W. H. | partially rotating the bolts S and F, the firing pin A and its int 

Smyth, Glasgow, for “ Improvements in the manufacture of soles, | 
and in the machinery or apparatus employed therefor,’ and to 
-— 10rise the stamping of the letters patent, with the ae duty | 
wel 5 ril ¢ eon of 50/. Printed copies of the Bill may, on the 14th day o | 
ii—Gealed 4 : = ae ril, 1882, be obtained at the office of Messrs. Bannatyne, Kirk 
wood, McJannet, and France, 145, West George-street, Giasgow 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 


| ae | P DURING THE WEEK ENDING APRIL 15, 1882. 
ee ; ~ 4 : wee: | Abstracts marked with a * relate to applications not proceeded 
Jensen (De 4673 Melv t 3073 Nicholson with. The number of Views given in the Specification Drawings diate attach ts are left bebi eady to effect the di 
Monthiane 4681 | Seot Mather. is stated in each case after the price; where none are mentioned | of the cartridge « ieir ing suddenly released and 
the Specification ts not Illustrated. orward by the main spiral spring wound round the cylind 
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3488. Screw Propulsion for Ships, &c.: J. Wil lace the engine between the watertank and b ira the tunk 
kinson, Blackpool. [‘d 3 Figs.j—The inventor claims boiler, and engine being all supported on one frame, whereby 
1e use of two screw shafts, one on each side of the dead wood, | adhesion of the whee Is to the rails is increased. The zineer 
whi ~ is cut away between them, revolving in opposite directions | is in front of the boiler and chimney; the tank is in r- yot 
und provided with a number of right and left-hand single.blade | cab, aud is elliptical in — section; the chimney has a 
I ellers working in pairs in such a manner that their combined | 'orming & space, into which exhaust steam enters and ser 
tion will generate a resisting flow of water from the face or | blow the smoke upwards, the products of combustion pass 
striking surface of one line of propellers to those of the other, and | 4 return flue ~_ having passe a un wd the b ne and | 
3G , nding feed water &e telates also to the valve mechanism emp! 
> per c vice versa; and also a taking up and discharging effect tending to or, I 
FINAL are ICATIONS FILED. condense and solidify the water behind the propellers. (August | (August 23, 1881) 
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53, 445 4 4407, 4459 | 3580. Weighing Machines: T. H. Ward, staf. | °°°! {fom the front, the gases of thence tl mn pass to the com 
, ~ . ° tion chamber (built up in brick), th nee through return tu 
Se a eae a ae LO ee aster iaproremsenta on Potent aieor 1376 when | the ftowt ofthe boller, whero abc plate splits the draught an 
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ees: Seems eee ee 3588.* Apparatus for Damping and Regulating | sutton, Surrey. (5. / ch Melee menor, C54} 


of the year 188! ’ yn, 
: : the Supply of Water to Lithographic Stones and | (¢) 3 Fj, } , ; . ine @ coarse 
sd. 3 Figs.)—A and B representa fine and a coarse helix resp 

Zinc Plates during the Printing Operation: J.) tivciy the two cores of which, C D and G, are united by a brass 
PATENTS WHICH HAVE BECOME VOID. Meinschock, New Cross. (2d.)—A piece of absorbent The piece D is pivotted to two ears or lugsce on © 
fabric lies pirtly in‘a water trough, and one end rests upon a felt- | / »), and is capable of rocking thereon. When the « + te no d is 
1.—Through Non-Payment of the Third Year's Stamp Duty of 50 overed roller, which is arranged to be in contact with an ordinary | d by @ current, C and D are magnetised, and being both of 
ae: a - lamping board or pad as usual. (August 17, 1881). the same polarity the upper end of D is re pelled, forcing the lower 
end inward and binding it strongly against the carbon-holder F, 
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No ; . . 3591.* Glass Holders for Gasaliers and Lamps | 
nai ¥ 2 — H.W. Sambidge. Birmingham. (4¢.)— he inventivn lies | 
n the peculiar form of the arms, into which the glass can be | 
readed, as it were, but from which it cannot fall. (August 18, | 

18381), 
| 


3607, Apparatus for Marking and Indicating | 
the Length of Yarn on Weavers’ Beams: A 
mstenen, Accrington. (2d) revolving wheel with | 

ures or letters on it is pressed upon the yarn at intervals 

es otection not allowed. August 19, 1881) 


—— & a y - fis art 3609. 5 a ee &c.: J. Furley, Sevenoaks. | 
: Valker s il . } 6d. 12 Figs.]— Relates entirely to details of arrangement to inc — 
wake (Wil- al lier the comfo rt of the patient and to give facility in transpo 
(August 19, 1581). 


3637. Sewing aenohinee for Stitching Sacks, 
Bags. Ships’ sails, &c.; w. Webster, San Francisco 
US.A. [6d 13 Figs. j—Is “te r improvements on Patent 3725 of 
1880, in which the material was fed by a serrated chain and the needle 
carriage bya screw. According to this invention both motions are 
/ and effected by a wormwheel and a worm of varying pitch. The cir- 
Langdale { lark cular needle is now rotated by teeth formed on it which engage with 

and Gat! w) lick). oe - arranged that one at least of them is always in gear whist at ates denen 60 freely through the cores, and ta 

t (Sterne 0% “ark Ww ( st 20, 188 bic otne ‘ n slide fre “ ae 
Sms tind Hur a ae ay Se Saen ww guided at the upper ends by rollers M M (Fig. 3). The weight of 
en, han *T 1368 | Pisce & ‘. PP ob in 3645. Shoeing Horses, &c: G. W. H. G. Scrope- | the core is balanced by a lever and adjustable spring K. Sup- 
Olpherts ecneenan (D cuty nd Ferrers, Martlesham. (2/.]—The shoe has a socket that | posing the carbons to be in contact and the circuit to be com- 
. Drok tits around the hoof, and is not attached by nails. (Protection not | pleted, the piece Dis first pressed upon the rod F and then the 
anseninaiia ; se allowed. August 22, 1881). two are lifted together to establish the arc. A similar clutch may 
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sapplied to the lower carbon if desired. “ The coil B offers a 
we ieee nearly equal to that of the lamp itself including the are, 
and acts asbunt circuit for maintaining a constant resistance,” 
(August 23, 1881). 

3682. Apparatus for Measuring and Register 
ing the Flow of Liquids: W. B. Healey, West- 
minster. (W. L. Hunt, New York, U.S.A.) (6d. 4 Figs.j—Is 
‘arucularly for measuring spirits, Ifthe hollow plug be turned 
so that the hole d is opposite the pipe f, the liquid flows into it, 





forcing out the air by the passage i, Justas the space is filled the 
float z raises its stem, and stops the air passage. The tap is 
thea turned one quarter round into the position shown in the draw- 
ing, when the liquid flows out. At each revolution an eccentric J 
operates the counting mechanism pp. A second modification is 
o described. (August 24, 1881), 


3693. Fluid Meters, &c. : H.C. V.deP. Ahrbecker 
and H.E. J. Hamkens, London. (6d. 7 Figs.)—The fluid 
enters at the lower part of the meter, rises up a central pipe and, 
turning outward through @ number of curved passages, impinges 
on the curved blades of a turpine wheel whose spindle works an 
indicator. The outlet of the meter is controlled by a ball-cock. 
(August 24, 1881) 


3699. Hemstitching and other Sewing Machines: 
J. Sefton, Belfast. [6d 6 Figs }—Relates (1) to mounting a 
curved feed lever on a universal joint at the end of the machine, 
provided with a suitable regulating screw and spring near the 
centre to act upon the face of a rotating cam: (2) to mounting an 
on-and-off hem lever in suitable guides and working it by a cam 
wheel direct to head for shifting the needle on and off the hem 
(August 25, 1881). : 

3700. Exhibiting Advertisements, 
Cooper, Nottingham. [td 
past & window like a panorama. (August 25, 1881) 


3714. Furnaces, Boilers. Pans, &c, for the 
Manufacture of Salt: T. Barrow, Rock Ferry, 
Cheshire. (8d. 20 Figs.)—The invention relates, irst, toa cir- 
cular furnace in which the bars trave! round a circular path. 
Second, to a vertical boiler, composed of alternate annular flues 
and water spaces, for use with suchafurnace. Third, to pans for 
ecncentrating brine in connexion with such a furnace. Fourth, to 
mprovements in raking and scraping appliances for use with such 
furnaces. Fifth, to apparatus for condensing smoke and noxious 
vapours given off by the said furnaces. Sixth, toa method for 
pranulating lump salt, Seventh, to appliances for separating, 


1 urifying, and grading salt. (August 25, 1881), 


3719. Ruling Machines; J. Wetter, Wandsworth. 
Surrey. (£. W. Blackhall, Toronto,Canada.) [6d. 17 Figs.J)— 
The paper is passed through the machine in a continuous web. 
The pen, which is of peculiar construction, is suspended above the 
pen-ruler, anc ly brought into connexion as the paper passes 
below The pens can be adjusted to rule various sizes of paper 
aud width of spaces. and by means of an automatic arrangement 
each, or any number of pens can be lifted from contact with the 
paper for any predetermined length of time. (August 25, 1881). 


3720. Devices for Stoppering Bottles.&c.: W 
R. Lake, London. (?. J. Carmien, Issy, Paris.) (8d. 10 Figs.) 
—Consists of a hinged metal plate furnished with a washer of 
india-rubber, and clips or hooked parts for engaging with the rim 
of the bottle or jar August 25, 1881) 


3724. Construction of Ships and Vessels: A.M. 
W. Samson, Southall. (§¢. 15 Figsj—According to this 
invention *a ship entire in herself is formed with three keels,” 
whereof the two outer eels are parallel with one another, and 
with an intermediate ceutral keel, which is higher at the stern 
than the side keels. In such a ship ‘a transverse girder” is used 
to support “ the after end of the midships. (August 26, 1881) 


3732.* Processes for Chemical and Physical 
Engraving by Means of Photography. &c.: A.M. 
Clark, London. [(¢. 5 Figs.}—A bichromated gelatine print 
is blackleaded and applied upon an alloy in a melted state con- 
tained in a vessel. When the alloy is submitted to a slight 
pressure, it produces, on cooling, a metallic plate or mould, in 
intaglio, suitable for printing from. (August 26, 1881). 


3733. Apparatus for Starting Tramway Cars, 
&c.: E. A. Brydges, Berlin. (4. Helm, Berlin) (od. 
12 Figs.}—The pole of the vehicle is connected to a system of 
levers which end in a rod which can bear against the ground 
When the car overruns the horses the pole, moves back and the 
rod descends and bears against the roadway. Upon the horses 
starting afresh they first draw out the pole, and by means of the 
levers and the rod abutting on, the ground, they put the car in 
motion at a slower speed than that at which they move themselves 
In modification, wheels and pinions are substituted for the levers 
August 26, 1881) 


3734, Manufacture of Fishing and other Nets, 
&c.: R. Balderston, Paisley. [Is. 2d. 19 Figs.j)—Is 
(+ signed to afford means for producing mechanically nets in 
which the knots and meshes resemble those made on the well- 
known Scotch machine or by hand. The invention comprises 
(1) the construction of the needles in two parts rivetted together 
and fixed in regularly divided bars; (2) the hooks rivetted to small 
plates which are fixed in regularly divided bars; (3) the position 
and construction of the sinkers which are composed of two parts, 
the sinker proper and the sinker hook at right angles thereto; 

1) the stop motion to the cam shaft; (5) the forming of the body 
of the net of one thread only; (6) means for automatically picking 
upand drawing the thread from the bobbin through the needles 
and sinkers to the opposite side of the machine; (7) the automatic 
take-up mechanism, which may be regulated to suit any mesh ; 
(8) the employment of auxiliary threads for making the scivedges ; 
(?) means for automatically threading the needle at each end of 
the machine ; (16) a method of removing the end of the threads 
which remain hanging to the shuttle; (11) safety mechanism for 
temporarily preventing the movement of the cam shaft; (12) the 
arrangement of the slur levers ; (13) the arrangement for altering 
the motion of the hook bar to make slip meshes, (August 26 


26, 
1881), 


3739. Railway Brakes, &c.: J. Pilbrow, Tun- 
bridge Wells. [l0d. 12 Figs.]—This brake presses upon two 


] 
Mm 


&e.: J. 


8 Figs.}—The matter is moved 





wheels and the rail at each side of a carriage at the same time. 
The block consists of a frame provided with four shoes ee fixed to 
The frame is centred at d and the lower edge is 
When the shaft is lowered by 


rubber beds gg. 
ttruck to acircle from the centre /. 


“motor by means of a band or an elastic shaft (Fig. 1). 





an arrangement of cams until the lower surface touches the rail, 
the frame becomes tilted, one shoe pressing against the lower side 
of one wheel and one against the upper side of the other wheel, 








and the surface c from its eccentricity being forced against the 
rail. The invention is described at considerable length in the 
specification. (August 27, 1881). 


3741. Refrigerating Apparatus for Producing 
Local Anaesthesia: O. Mocke, Leipzig, Germany. 
(L, Leo von Lesser, Leipzig). (6d. 12 Figs.)—To produce absence 
of pain in minor operations, particularly on the fingers and toes, 
the part to be operated on is brought in contact with hollow 
vessels made of good conducting metal, into which vessels are 
introduced volatile liquids, the evaporation of which lowers the 
temperature below freezing point. (August 27, 1881). 

3752: Easel for Black Boards: J. Kellett, Brad- 
ford, Yorkshire. [6d. 5 Figs.}—The board can be raised or 
lowered by means of pulleys and a weighted cord or chain. 
(August 29, 1881). 


3754. Sheathing and Coating Metal Surfaces: 
W.Elmore and J. J. Atkinson, London. [td. 6 Figs.) 
—The object of the invention is to facilitate the application of 
sheathing to structural] metal surfaces, which are required to be 
sheathed or coated by metal plates, and also to provide an improved 
apparatus for depositing a secondary covering of metal upon a 
primary metal surface by portable appliances. The surface to be 





coated is first cleaned by an emery wheel driven by an electric 
Upon the 
prepared spot a coat of metal is electro-deposited by the apparatus 
shown in Fig. 2, where O is a cathode plate pressed against the 
metal surface. M is a felt disc wetted with a solution of the metal 
to be deposited and acting as the anode, After suitable spots have 
been prepared the sheathing is soldered to them by a soldering iron 
heated by a current passing through a carbon block enclosed 
withinit. (August 29, 1881). 

3767. Steam Engine for Pumping, Propelling 
Ships, &c.: J.H. Fox, Farnborough. [éd. 7 Figs.j— 
~ The valve in the steam chest is worked by means of a connecting- 
rod attached toa lever or crosspiece worked from the piston rod 
or rods of the engine; this connecting-rod gives direct action in 
the usual manner toa rod which carries a travelling rotating piece 
at oneend,in which a right and left-hand screw thread is cut, 
uniting with each other on different sidesof the same; a pin or 
roller is fixed so as to give a rotary motion to the travelling 
rotary piece on the rod which carries it. one end of which 
travelling piece fits and worksinto the lengthened axle of a wheel 
to which it communicates circular motion by means of slots cut 
in the axle of the wheel and pins fixed to the travelling rotary 
piece, and working in these slots. (August 30, 1881). 


3772. Removing Tin from the Surface of Tin 
Plates: A. Gutensohn, London. [6¢. 5 Figs.)—The tin 
plate is subjected to the action of sand or other abrasive powder in 
acylinder, The cylinder revolves in bearings, and can be heated 
by a furnace. (August 30,1881). 

3773. Case or Box for Holding Soap, Tooth- 
Brushes, &c.: W. R. Lake, London. (5. Haslett, New 
York, U.S.A.) [6d. 4 Figs.|—Has an inner perforated cover to 
admit air to the brushes or soap. (August 30, 1881). 


3805. Velocipedes: J. Humpage. Bristol. [2d)— 
Relates first to an improvement in the construction of the wheels, 
and, secondly, to the method of steering. (Void, patentee having 
neglected to flea specification. September 1, 1881). 


3808. Conveying Sound to Distance from 
Theatres. &c., by Telephonic Transmission: C. D. 
Abel, London. (¢. Ader, Paris). [6d. 15 Figs.)—The 
patentee claims (1) arranging the transmitters along the front of 
the stsge so as to command the various positions of the speakers 
or singers, (2) Deadening shocks and vibrations by loading the 
casings for the transmitters with lead and resting them upon 
caoutchouc. (3) Arranging the transmitters in two sets, one of 


Fig.1 FRAG 


rain2 


raat z 





each set connected to one of a pair of receivers, one for each ear 
of a subscriber. (4) Means for bringing fresh batieries into 
circuit as those in use become polarised, (5) A method of stopping 
the communication while the batteries are being charged. Fig. 1 
shows the arrangement of the connexions and Fig. 2 a transmitter 
resting upon a mass of lead C provided with caoutchouc feet a. 
P P are the batteries, B B the induction coils, and R R! the tele- 
phones. (September 1, 1881). 


3809. Telephonic Exchanges: C.D. Abel, Lon- 
don. (La Societe Générale des Telephones, Paris.) (6d. 11 Figs.]— 
Two wires are used instead of the earth being used for the return 
circuit, both wires being united in the same covering, and seven 
such pairs being combined ina cable. These cables pass under- 


board or “‘ rosace."' The invention relates to a switch board for use 
with such circuits, a new form of double jack knife, a double 
stopper for the flexible coupling cable, a combination of tablets 
with the connectors serving to establish the communications from 
tablet to tablet. (September 1, 1881). 


3811. Tiles for Lining or Facing Walls, &c.: H. 
Hall, London. (6d. 6 Figs.J—The invention consists in making 
tiles with a rebated lip or flange projecting from one edge, the 
back surface of the flange being parallel to the front face of the 
tile, so that the body portion of one tile will overlap the lip or 
flange of theadjacent tile, (September 1, 1881). 


3812. Transmitting Secret Messages by Electro- 
Magnetic Telegraph: W. R. e, London. (4. /. 
and Ff’, B. Johnson, Brooklyn, U.S.A.) (10d. 19 Figs.)—The method 
is this. The person wishing to send the message prepares it him- 
self for transmission by means of indentations made by a machine 
onastrip. This strip of paper is then passed through a second 
machine connected by the line wire to a distant machine by which 
the message is printed in ordinary characters, while concealed 
from view, sealed up, and addressed ready for delivery, The ap; 

ratus is too elaborate for description here. (September 2, 1881). 


3817. Air Compressors: A. Chapman, Liver- 

Pool. (4d. 2 Figs,j—India-rubber inlet valves are liable to 

stick in consequence of the guard becoming heated by the com- 
¥ + 






































pressed air. To prevent this the inventor makes the guards 
hollow and circulates water through them; e is such a guard 
with inlet g and outlet, (September 2, 1881). 


3827. Machinery for the Manufacture of 
Ruched, Kilted, or Pleated Fabrics: C. D. Abel, 
London. (H. Sukofzer, Berlin). (8d. 13 Figs.}—The mechanism 
is combined with » sewing machine, and is arranged so that it first 
forms a number of pleats or folds in a length of the fabric, whilst 
the sewing mechanism is stationary. When a given length has 
been folded the pleating mechanism is stopped and the sewing 
effected. (September 2, 1881). 


3829. Damping Apparatus for Lithographic 
Printing or other Machines: W.{ Powrie, Camber- 
well, Surrey. (6d. 2 Figs;—Consists in automatically supply- 
ing water to the damping table by means of a water trough, from 
whence protrudes a sheet of flannel or cloth. (September 2, 1881). 


3834. Faucetsor Taps: W. P. Thompson, Lon- 
don. (C. Whittaker, Chicago). [6d. 4 Figs.)—Is to provide a 
faucet having but one handle by which hot and cold water pipes 
can be simultaneously controlled, The invention consists of a 
valve chamber, a hot water inlet provided with a stopper, a cold 
water inlet, also with a stopper, both of the stoppers having valve 
rods. These stoppers are actuated by slides operated by a cam 
path on a cylinder rotated by the bandle. (September 3, 1881) 


3863. Ornamental Tiles for Stoves, &c.: G. 
Jobson, Derby. (6d. 8 Figs.}—The tiles are formed by what 
is called the dry clay process, and are moulded with curved 
surfaces, the edges being tapered to insure them fitting accurately 
together. (September 6, 1881). 


3866. Fire Escape Apparatus: W.R. Lake, Lon- 
don. (A. Bustin, New Brunswick, Canada). (6d. 2 Figs.}—-Acom_ 
bination of hooks, a pulley, rope, cleat, and belt, arranged so tha 
it can be attached to a wall, roof, or window by the user, (Septem 
ber 6, 1881). - 


3884. Manufacture of Boots and Shoes: T. Lay- 
cock, Northampton. [6d. 2 Figs.}—The invention consists 
in using in place of a sock to cover the nails, &c., a double insole, 
The “upper” is lasted to one part of the insole, and the middle 
and outer soles are tacked on. ‘The boot is then taken from the 
last and the second part of the insole placed over the first part 
in the inside of the boot. (September 7, 1881). 


3889. Safety Valves: T. Davies, Sheffield. [6d. 
3 Figs.}—The essential feature of novelty consists in the applica- 
tion of a metal tube, the expansion of which by the heat prevents 
the valves from sticking or locking when the pressure in the boiler 
is superior to the load on the valve. (September 8, 1881). 


3890. Electric Lamps: D.G. Fitz-Gerald, Brix- 
ton. (6d. 8 figs.—The carbon filament is produced by treat- 
ing unsized paper or vegetable fibre with a cold concentrated 
solution of zine chloride. The ends of the filament are made 
thicker by doubling them over. When the material is sufficiently 
gelatinised it is thoroughly washed in dilute hydrochloric acid, 
ammonia and water successively, and after being brought to the 
required shape is carbonised in a crucible in the usual way. To 
establish contact between the ends of the filament and the con- 





ductors, the former are cemented into short metal tubes (see 
illustration) by a mixture of finely divided carbon, and of platinum 
black made into a paste with water or sugar. When the cement 
is dry it is baked at a tempe:ature below the melting point of the 
metal, and then the conducting wires D E are inserted in the other 
ends of the tubes, ani secured by bending the lip of the tube into 








ground to the central office, and are there connected to the switch 








nicks cut to receive it, I is a glass stopper into which three wires 
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are sealed; it is situated over a bulb filled with © cement. The 
central conducting wire is connected to a third filament of carbon, 
of oxidisable wire, or a combination of an oxidisable and an 
unoxidisable metal, Iron wound with magnesium wire is the kind 
of bridge preferred, When a current is sent through the metal 
it combines with any residual gas in the globe. To indicate the 
degree of rarefaction a manometer, consisting of a tube closed at 
one end and including a globule of mercury, is included in the 
lamp. (September 8, 1881). 


3902. Packing Chloride of Lime, &c.: J. C. 
Steele, Glasgow. [6¢. 6 Figs.}—The package is sealed by 
being dipped into melted wax. (September 8, 1881). 


3915. Violins, &c.: E. Edwards, London. (Ff. von 
Zebrowski, Gnesen). (6d. 7 Figs.}—The bridge is formed of two 
horizontal and two vertical bars. The damper consists of a plate 
to fitthe back of the bridge, to which are attached three pads of 
leather to fit the apertures between the vertical supports of the 
bridge. When it is desired to deaden the sound these cushions 
can be pushed forward byan arm. (September 9, 1881). 


3951. Regenerative Furnaces, &c.: S. Pope. 
Newburn, Northumberland. [(¢. 3 Figs }—The chief 
feature of this invention consists in using indepen ient connec ting 
flues between the draught flue leading to the chimney and the 
regenerative chambers. These connecting flues may be used either 
in addition to or substitution of the flues leading to the reversing 


valves. (September 13, 1881). 
3953.* Capstans: J. Wetter, London. (C. Arenisen, 
Norway). [2d.}—* The capstan differs from existing ones by the 


mechanism being enclosed in a casing, 
vertical." (September 13, 1881). 


3963. Apparatus for Checking and | Repitoras 
the Issue of Tickets: W. M. Rid and H. 
Wickens, London. [id.)—The tickets are ~ # on long 
strips of paper and wound on a reel. The reel is contained in a 
box, and when operated by a handle sends forth a given length 
which is cut off by shears, the same movement actuating a punch 
for punching a hole in the ticket. (September 14, 1881) 


and the main axle being 


3964." Manufacture of Needles: T. Perks. Head- 
less Cross, Worcester. (2. Crowley, New York). (2d.)—The 
needle has two eyes, one below the other. If one is “not large 


enough for the thread the other may be. (September 14, 1881) 


3966.* Portable Gas Apparatus: +] M. Justice’ | 
London. (A. J. Clavel, Molinbeck, Be/gium) 2d.)—Air is trawn | 
through oakum soaked in hydro-carbon by a case moved by | 
clockwork, (September 14, 1881) 


3971.* Apparatus for Securing Horses, &c.,and 


Placing them in a Lying Posture in order to- 
Facilitate Surgical Operations: J 
London. (J. Darian, Marseilles, France ? 
strapped to a platform, which is then turned i 









The animal is 
to a horizontal 


position, (September 14, 1881). 

3973.° Lamps: J. Wetter, London. (1. Vaumann, 
Leipzig). (2d.)—For the ordinary globe is substituted a transparent 
vessel containing water, which may be coloured. (September 14, 
1881). 

3974.* Boiler Furnaces J. Wetter, London G. 
Permet, Bellevue, France j—Relates to semi-tubular boilers, 





and consists in making them 


ght, by using iron in lieu of part of 
the usual brickwork 


September 14, 1881). 





3977.* Sewing Machines: A J. , Boult, Lenéon. 
(J. Jarian, Toulouse). (2 ¢ i " 
reath feed motion, and consists of forms of 





* presser feet,” the object being to dispense with the pr 


basting of the cords or beads, (September 15, 1881). 


3982* Fastening or Connecting Device for the 
Straps of Carriage Bachhearés H. . Lake, Lon 
don. (C. F. Littlejohn and H. Ford, New Haten, *U S.A 
[2d.]—Relates to metal hooks to be attached to the 
free straps, and of such form that strain tends to make the fasten- 
ing more secure. (September 15, 1881) 


3983.* Pistons See Steam Engines, &c.: 
Engel, Hamburg. A, Zirn,*Hamburg). (2d.)-—C 
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mode of attaching the rings to the piston body. The rings ha 
cams on them which are sprung into ope between a 
end faces of the body and grooves on its circumference. (Septem- 


ber 15, 1881 


3991.* Manufacture of India. Rubber Valves, &c: 
J.M.B. Baker, London. [2¢.)—The ordinary rubber valve 
is covered with asbestos, either in the shape of p wader, fibre, 
or asbestos is combined with the india-rubber during manufact 
of the valve. (September 16, 1881). 


3993.* Apparatus for Heating Water &c., for 
Bath and other Purposes: W. Wyman, Gloucester. 
{2d }—Consists of a casing containing a number of - 
falling from disc to disc, and being heate 
of a burner underneath. (September 16, 1881) 


3994.* Lubricators, &c.: H F Lawrence and H 
Stokes, Birmingham. ]—In the absence of dr gs 
the invention canuot readily be underst< i, ber 16, 1881). 


3997.* Apparatus for Controlling ware Ropes: 
H. Cheesman, Hartlepool. (2d ope is gripped 
between two eccentrics, one consisting of a eames. the other a 
segment having a spring for automatically throwing it gear 
when not in operation. (September 16, 1581). 


3999. Preparation of Meat Extract: L.A. Gr oth, 














l while fa ling by 





(Septem 


—ihe 


ut of 


London. (H. Bloch, Copenhagen). (2d. Yat is first abstracted, 
the meat is boiled, the water thrown away, and the meat again 
boiled for six hours, The liquor is then strained and boiled for 
two hours and allowed to cool, it being then a jelly, Refers als 





to making the extract in the form of a powder 


(September 1 
1881) 








4000.* Railways and Tramways: T. W. Bun- 
nings, Newcastle (2d.j—An it rubber washer is 
inserted between the ends of the rails, allowing for their expansion 
and contraction, the object being to diminish the bumping 
effect given to the carriages in passing over the rails (Sep- 


tember 16, 1881) 
4005.* Storing Electricity: J. S.Sellon, London. 


[24.} Lhe inventor says, * As an example, I use thin sheets or 








gauze of platinised copper, or pieces of carbon of convenient 

and upon immersing them in a solution of acetate of lead or ot 
suitable salt or compound of lead, or of other metal, and connect 
ing them with a battery or a dynamo machine, or othe 





generating electricity, | obtain deposits of oxides of 1s 

rotoxide and peroxide of lead, or of other metal, in whic sit 
is and will be contained the st required. Such de; ray be 
allowed to remain upon the yoles or it n ay be removed, The 
product thus resulting and existing, either up: the surfac 





of the poles or in a separate condition, may be en Showed d fc 
nating and obtaining electricity, either by causing the depos por 
the plates to be brought into co nts act with water or with an aqueous 
solution acidified or otherwise,” (September 16, 1881), 





4007. Wheelbarrows, &.: G. White, Wilden: 
Beds. (4¢,)—The body of the barrow is horn- shaped, the spout 
being arranged that the “workmen may readily control the pouring 
out of the material in the barrow, The periphery of the wheel 
represents the frustum of an ellipsis, the smaller diameters fbeing 
towards the sides, the object being to reduce the tendency of the 
barrow to fall over when tipped to one side, (September 17,1881), 


4009.* Screw Propellers for Ships: R. M. Steele, 
London. (2d.)—In lae with the propeller is a structure con 
structed on tapering lines which follow those of the submerged 
after part of the vessel and have a transverse section forming an 
easy exit behind the propelier boss, so enabling the use of a large 
boss. Vessels to be fitted with such structures have an overhang- 
ing stern and lengthened keel with stern-posts for supporting the 
structures. (September 17, 1881). 


4015. Manufacture of Velvets and other Pile 
Fabrics: W. Mather, Manchester. ([2.)—!o oxidise 
the colouring matter and deodorise the fabric, it is, after the 
colouring matter is applied, submitted to the action of strong 
currents of air. The fabric is carried through a chamber on rollers, 
the air being forced into it by fans. (September 17, 1881). 


4017. Electric Lamps, &c.: S. Hallet, London 
[4d.]—In incandescence lamps “the circulation of the residual atmo- 
sphere or other gases Causes the rapid wearing away of tbe 
electrode.” The patentee goes on to say, * Inc. arrying this invention 
into practice I provide a light or slender electrode or series of 
them, and support the same by a core or foundation of lime 
mounted between two carbon discs platinised by a solution of 
platinum, and cover the incandescent portion by a shell, or 
coating of silicon, whereby 4 gaseously impervious coating is pro- 
vided against the action of the circulating currents of residual or 
other atmospheric gases, or the silicon is employed inside @ 
cylinder of lime.” According to a modification two briages are 
provided, one being intended to combine with the residual oxygen, 
Strips of carbon may also be !et into a block of lime to serve as 
conductors, and be covered with silica. When electrodes are 
made from divided carbon and molasses the use of petroleum carbon 
laimed. The spec ion contains no drawings, and in conse- 
quence is not very int ligible. (September 17,1881) 

4018.* Covering or Shading Devices for Increas’ 
ing Illuminating Effect of Gas Flames: F. Wirth’ 
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+ Mewburn, | 








Frankfort. (4 Heilbrona, Germany). (2d,.]— Consists 
of several arrangements of covering, 80 constructe d as to cause 
the air for supporting combustion to be heated before reaching the 
flame, thus intensifying the combustion of the gas. (September 17, 
1881 


4019. Generating Dynamic Electricity: G. E. 
Dering. Lockleys, Herts. [éd.)—This invention relates to 
voltaic batteries of the kind known as “Grove's gus batteries,” 
and professes t ide improvements whereby 85 - f 
the energy contained in the gas may be transformed into cu 
Gas batteries comprise tive elementary parts, viz., two 
gases answering to the positive and negative metals in an crdi- 
nary galvanic couple, two conductors consisting of metal 
carbon in contact with the two gases respectively, and an electro 
lytic conducting liquid in contact with the two gases and two con- 


Gruss, 















diffe 




















ductors. The negutive gas may be oxygen or atmospheric air, and 
the positive gas carburetted hydrogen or “generator gases,” or 
water gas, or carbonic oxide, The gases are conducted from 
holders or retorts tc the battery cells,and are kept by automatic 

eans at such a pressure that the level of the conducting liquid is 
constant When other elements than oxyg or bydrogen are 
employed an escape is provided for the gases that wiil not enter 
into combination with each other. As the electromotive force of a 
gas battery increases in a high ratio with the degree of mpres 
sion of a itis advantageous to work the cells under pres- 
sure. The solid material in contact with the ne e gas is coke. 
Ww he en this gas is atmc spheric air the eoke may be freely exposed, 





r may be alternately exposed and submerged. It must of course 




















be provided with means for collecting the current such as plates | 
‘ f ns tort carbon, The same conductor may be used in contact 
Ww the itive gas, but it is preferred to employ lead or tip, or 
alloys ¢ se metals ; or sheet metal coated with lead or tin ina 
| dense co tion, or moulded carbon, the surfaces of all these to be 
— pl ed with plati num or other non oxidisable metal in a 
sp ond in every case it is most important that a large 
aotan of ic conductor should be exposed by bending it into 
an open coil like a watch-spring. The distances of the several 
surfaces of metal should exceed that at which capillary attraction 


would draw up the conducting liquid, or not less than one-sixth of 
an inch. Another method of forming a battery is to employ for 
the positive and negative conductors a disintegrate mass, such as 
broken up gas-retort carbon, or granulated lead, platinised w 
contact with the positive gas, the whole being pervaded throug 









ut by the conducting liquid, and to cause the gases to bubble or 
percolate upwards through the interstices. The effect of a gas 
battery may also be augmented by bringing the solid conductors 





in contact with the gas and liquid alternate! ly by mechanical means 
Another part of the invention relates to substituting the negative 
metal and associated liquid of a Daniell battery for the negative 
gas and its conductor in a gas battery. The specification is not 
illustrated, ( september 17, 1581). 


4020. Smoke- Consuming Apparatus: G west, 
New Lenton, Notts. [td 'igs.}—The fire bricge is com- 
posed of two plates with a space unnne them, access to the space 
being obtained through an adjustable opening beneath the bars. 
The back plate has openings in it above and below the firebars ; 

| through those at the bottom a pipe passes, its outer end (which 
can be closed) projecting in front of the furnace, the other end 
being turned upwa By these means the passage of air through 
the bridge or the pipes can be regulated at will, and the whole 
of the smmoke produced can be consumed, (September 19, 1881). 
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4024.* Electric Lamps: W. Morgan - Brown, 
London. (£. M. For, New York, U.S.A.) (2d.}-—Relates to 
| incandescence lamps, and consists (1) in an apertured stop 
plug, t y means of which the air can be drawn, and the globe 

losed tight by turning the plug ; (2) in utilising the plug to 
ieee wrt the wires and carbon; (3) of a tube in the side of the 
chamber around the wires wheret y the necessity of sealing the 
glass directly to the conductors is avoided; (4) in carbon-holders 
of metal, permanently bed to the carbon and held on the con- 
ductors by clamping d es. (September 19, 1881) 

4025* Manufacture of Velvet: R.S. and E. 


Collinge, Oléham. Lanc. (2d.]—Refers to Patent unset 1830, 
ttl 
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4027.* Manufacture of Cigarettes wethous 
Paper: M. Applebaum, London. (2/.)—1 Ciyar 

8 tirst formed within a paper blank; the latter is, after 


leaT tobacco wra 





is dried, removed and pped round ° 


1 the 


r > outside. (September 19, 1881). 

4030.* Lifting-Jacks: F. H.F. Engel, Hamburg. 
(J. F. W. Schultze, Hamburg}. (2d.}—Each side ot the lifting rack 
ears with a pinion, and the axles of the pinions carry spur- 
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wheels communicating with each other and driven through a 
winch handle. The object is to reduce friction. (September 19, 
1881). 


4033.* Flush Cisterns for Water-Closets, &c : 
W. Wright Plymouth. (2¢.)—Consists of an arrangement 
of valves and levers, by means of which after a flush has taken 

lace entry of water into the cistern is prevented until the handle 
s released, (September 19, 1881). 


4035. Treatment of Substances for the Manu. 
facture of an Adhesive or Glue: G. W. Bremner 
London. [4¢.)—Relates to the manufacture of sy rup of biphos- 
phate of alumina, crystalline or gum, from bauxite to fproduce 
a substance of a fibrous nature, similar to glue. The sub- 
stance is mixed with bone dust, whalebone, &c., and is boiled 
for some time. The product can be evaporated to any required 
density. (September 19, 1881). 


4040.* Boots and Shoes: H. Loadsand F. Afford 
Norwich. (2d.)—The heel consists of two parts, i¢., the hee! 
proper and a detached heel-plate, the latter constituting the wearing 
surface, (September 19, 1881). 


4218. Treating Mineral gr &o.. T.R. Francis, 
Swansea. (//. Wurtz, New York, U.S.A.). [4d,)—Refers to 
minerals composed of sulphur combined with iron or copper or 
both. It consists in mingling such granular sulphurets with 
granulated iron and moistening the mixture with a saline solution, 
which will cause the iron to rust and cement the granules together ; 
in aiding such rusting by heat and moisture; in incorporating 
substances such as mica to prevent crumbling, &c.‘; in the use of 
“ sponge iron,” and in crushing the metallic sulphurets when 
required, removing gangue, &c., and then recementing the 
purified granules. (September 30, 1881) 


4675. Grinding Mills: A. J. Boult, London. (vw. 
XN. Cosgrove, Faribault, Minnesota, and R. Morrell, Passaic, N.J. 
U.S.A) [6d. 3 Figs.)}—Relates to grinding mills wherein the 
grain is subjected to repeated grindings by successive pairs of 
co-operating grinding rolls, and in which the fine flour and 
middlings are separated one removed from the product of each 
reduction, the remainder of the product passing to the next pair of 
rollsand soon. Itconsists in such an arrangement of parts that 
the passage of the mill is effected almost entirely by gravity, 
(October 25, 1881). 





5369. Car Trucks and Axle-Boxes: J.N. Smith, 
New York, U.8.Aa. (84. 25 Figs.)—Relates (1) to a truck for 
railway c arriages wherein the truck is pivotted to the carriage at its 
end and the springs are mounted in an evener ; (2) to an improved 
axle-box ; (3) to a machine for dressing the journals of car-axles 
and treads of carwheels, whereby both journals on an axle and 
both tread wheels may be simultaneously dressed ; (4) toa machine 
for dressing bearing caps for car-axle journals; (5) to a machine 
for dressing out locomotive and other cylinders, whereby the same 
may be dressed without removing them from their seats, There 
are thirty-eight claims, (December 8, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





WeEsTERN Br IDGE, KINSALE.—In our paragraph re- 
specting this bridge which appeared on page 388 of our last 
we accidentally omitted to mention that the con- 
tractors for the bridge were Messrs. J. O. and C. 


| Brettell, of Worcester, by whom the work was most suc- 


cessfully carried out. 





REVERSING RoLLInG MILL ENGINEs.—We have had 
the opportunity this week of inspecting a very fine pair of 
compound horizontal reversing rail rolling or finishing 
engines, constructed with all the recent improvements 
suitable for this class of machinery as usually embodied 
in the structures turned out by the makers, Messrs.W. and 
J. Galloway and Sons, Manchester. The engines are of the 
tandem class having the piston rods of the high-pressure 
cylinders (which is 334 in. in diameter) prolonged through 
the back covers and continued to the 59 ‘in. low-pressure 
cylinders which are placed behind them. The low-pressure 
cylinders are steam jacketted throughout, and are each 
formed in two main parts, the cylinder proper being cast 
with an enlargement at one end and one steam passage, 
while the jacket is formed to encase the cylinder, and has the 
other steam passage cast as a part of itself. The valve chest 
is attached by bolts to flanges on these two steam passages. 
The piston valves, which have a self-acting rotating gear 
to keep them from becoming grooved by centinued work in 
the same position, are worked by straight link valve motion 
actuated by one central eccentric rod coupled to one end, 
while two eccentric rods from two eccentrics placed one on 
each side of the central one, and of course keyed exactly 
equally on the crankshaft, work the other end. Thus the 
line of ‘thrust from shaft to valve spindle is quite direct 
and central. The engines are reversed by hydraulic pres- 
sure from an elevated platform from whence the driver 
can see the whole rolling mill; a special arrangement is 
added, by means of which steam may be admitted direct to 
the low-pressure pistons if needed to start the mill with 
a rail in the rolls. The shaft is formed of two double- 
webbed cranks of forged wrought iron 16 in. in diameter 
in the journals and for a stroke of 4 ft., with flanged 
couplings in centre. No flywheel is used, but a com- 
paratively small diameter wheel is fitted over the 
flanges with holes in rim for convenience of turning the 
engines by hand. The frames are very massive in appear- 
ance being — ‘box”’ castings throughout. The air 
pump and its adjuncts is worked by an indepe endent hori- 
zontal high- ae sure engine, arranged to use the exhaust 
pipes as condensers, they being together about 100 ft. long 

24 in. diameter with injection roses placed near to 
| the cylinders. Forty-eight india-rubber discs form the 
suction and delivery valves. These engines have been built 
for a rail-finishing mill at St. Nazaire, France, and it is 
intended to roll rails from five to seven times the usual 
length they are made in this country. 
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MANCHESTER SMOKE ABATEMENT 
EXHIBITION. 

Ix our notice of the 24th March (see page 277 
ante) reference was made to most of the mechanical 
stokers shown at the above-named Exhibition. 
Several of them are in motion to show their action, 
put only Sinclair's is actually at work with fire 
burning, this one happening to be employed in the 
supply of steam for the purposes of the Exhibition. 
Its use in this way, however, is far below its full 
power of performance, as the quantity of steam 
required is small, but this very fact affords an 
opportunity of showing the ease with which the 
attendant can regulate the feed by the turning of 
two nuts with his fingers. The action and work- 
ing appear thoroughly satisfactory, and we are 
informed that some hundreds of sets have been 
supplied to users. It is also true that some other 
makers have furnished even more mechanical stokers 
to users, but we still find from those who have great 
opportunities of knowing much about the matter, 
that very many mechanical stokers are thrown 
out of use after a time, and the old hand.firing is 
again resorted to, the general remark being, that 
though pleasing and satisfactory at first, the main 
result in the long run is that the machines are 
troublesome, wasteful, and costly. Now no doubt 
there are cases in which such remarks do apply, 
while in others much greater satisfaction is said to 
be obtained, but it would be interesting to know 
the actual number that have been fitted to boilers, 
say, during the past five years, and in how many 
cases they are still at work, and for what reasons 
those thrown out have been condemned. Further 
than this, too, it would really be of great value to 
users if some extensive and thoroughly exhaustive 
public tests of the various stokers could be made, 
under the direction of some able and uninterested 
engineer. During our conversation with exhibitors 
at this gathering we have heard that some users 
have said that they would gladly subscribe towards 
the cost of such a trial, if it could be fairly and 
properly conducted at a reasonable cost. Could 
none of the boiler inspection companies undertake 
such a duty, or could they not conjointly devise a 
special arrangement and obtaia a sufficient support 
from the tens of thousands of boiler owners they 
may be said to represent, by which such an experi- 
ment could be carried out ? 

Passing on to other furnace appliances we notice 
Henderson's balanced hollow firedoor hinged at the 
bottom, and fitted in cast-iron furnace front pro- 
vided with air chambers as fully described by us in 
ourissue of April 22, 1881. ‘These doors have the 
great merits of simplicity and neatness, and should, 
if carefully used, be of great assistance to firemen 
in the proper management of furnace fires, Many 
other special appliances for boiler furnaces are 
shown, such as Hall’s patent square revolving fire- 
bars, any one of which may be twisted round at 
will to detach clinkers and shake out ashes; com- 
bined steam and air jets to increase the draught ; 
hollow bridges to admit air behind the fire; Gall’s 
mercurial air valve for the self regulation of air to 
the bridge after each opening of the furnace door 
for firing up, &c., each of which claims to cure some 
evil, or to supply some special want, and we have 
no doubt but that in very many cases where boilers 
are working under disadvanfageous circumstances, 
some one or other of these appliances may be 
suitable. Indeed one exhibitor of such things 
frankly stated to our representative, ‘+ Many 
of these things are medicines which the doctor 
has to prescribe in cases of furnace diseases, 
but where a boiler is properly designed for its 


work, rightly fixed, and well managed, our 
additions are but little needed.” So far as the 


immediate purpose of this special Exhibition goes 
there is nothing in boiler furnaces, so far as we have 
seen, which adds much to the general knowledge on 
the smokeless consumption of coal in such furnaces, 
Is it not a fact, indeed, that engineers have for 
many years known that the desired result is attain- 
able by suitable proportion of air to coal, and fire to 
work to be accomplished, and that the smoke 
nuisance arises mainly from the incompetence of 
firemen or from the attempt to burn much fuel in a 
little space in a short time, or, in other words, from 
forcing the boilers to do more work than they 
are capable of doing properly ? 

The exhibition of household firegrates, kitcheners, 
and other ranges for the consumption of coal or 
coke is very considerable, and we can only notice a 
few. Many are only ordinary firegrates in band- 








some surroundings and are attractive in proportion 
thereto, but some are designed to be smokeless and 
thus come under our notice. ‘Those that burn 
anthracite coal are, of course, smokeless, but the 
dead appearance of such fires is not pleasing to the 
eye, and we met with many visitors who seemed to 
dislike them for that reason. ‘The principle of 
adding coal below the fire, as was many years ago 
carried out by Dr. Arnott, has some followers here. 
Holland’s patent under-feeding grate has the 
appearance of an ordinary register grate, but with a 
handle at the side, which when drawn forwards, 
causes a rake-like set of bars to enter from the back 
under and between the bars of the firegrate, and 
lift the fuel some inches, leaving a space below into 
which fresh fuel may be placed by an ordinary 
shovel. By returning the handle to its original 
position the lifting fork passes out backwards and 
descends to its former position, leaving the incan- 
descent fuel upon the top of the fresh fuel, which 
then burns from the top downwards. ‘The gases 
rise with the draught from below and pass through 
the fire without producing smoke, provided the 
whole mass is nut too much intermixed, but we think 
heated air (as suggested by Dr. Siemens) if applied 
here would improve even this arrangement. The 
multiplicity of parts though not seen when fitted in 
position, will, we fear, be rather a drawback to the 
extensive adoption of this plan. 

The *‘ Phoebus” smokeless grate is an iron cage 
swung upon trunnions supported on horizontal bars 
at each side of the fireplace. On coal being placed 
in the cage and shut in, the whole can be turned 
over so as to place the green coal at the bottom. 
As shown, it 1s necessary to draw the whole cage 
forward to put fresh fuel on, and at that moment we 
fear the smoke that will arise will be seriously 
inconvenient in any room. It is true that if one 
charge, as stated, will last eight hours, this replenish- 
ing will not be frequent, but the unexpected is 
generally the thing that happens, and probably in 
actual use it will be often opened and a considerable 
quantity of smoke produced when and where it is 
not wanted. 

Of all the open household fireplaces shown, we 
think the ‘* Nautilus” grate, patented quite recently 
by J. B. Petter, Yeovil, Somerset, to be one of the 
most pleasing. ‘The name is evidently derived from 
the shell-shape casing which is used. The body is 
entirely lined with firebrick open at the front. The 
fire is lighted on the bottom and fuel is put on at 
the front, the gases passing from the fuel towards the 
back, and thence after mingling with the air drawn 
in just above the fresh fuel, pass over the scroll at 
the top and out to the two side exits into channels 
built in the chimney jambs and up to the chimney. 
These two side exits are provided with sliding 
sockets, which may be easily withdrawn by hand at 
any moment, cither for the purpose of lessening the 
draught or for the complete removal of the grate 
(which runs on castors), if it is not required for use. 
It is essentially, as all non-smoke-producers should 
be, aslow combustion fire that burns in it, but it 
will be evident to any one that its form provides for 
the most favourable dispersion of heat, only that 
which passes away by the side passages being lost. 
The rate of consumption at the time of our inspec- 
tion was 1} 1b. per hour, and no smoke was pro- 
duced, Its cleanliness is such as to recommend it 
extensively. 

Of cooking ranges the ‘‘ Eagle” range, exhibited 
by the Eagle Range and Foundry Company, Bir- 
mingham and London, may be noticed as a specially 
well-arranged close range or kitchener, the most im- 
portant feature in it being the simple method by 
which the firebars are raised or lowered, so that 
whether a large or small fire is burning, it can be 
kept well up to the underside of the top plate. In 
such grates as usually made the fire rests upon fixed 
bars sufficiently far down below the top plate to 
admit the largest fire that may be needed, and even 
if fitted with side closing plates (which are not 
usual), the fire as it burns away is soon incon- 
veniently far from the top plate, but in this case the 
bars can be raised up notch by notch just so as to 
keep the fire up to the top plate as it reduces itself 
by consumption of fuel and can be lowered again 
when more fuel needs to be added. 

Of gas cooking ranges there are several, and the 
chief features appear to be the improved atmo- 
spheric burners, the double casing of oven sides and 
backs, and in some cases the narrowing of the 
internal grids on which articles to be cooked are 
placed, as it seems to be desirable that there should 
always be a good clear space between the sides of 








the oven and the article being cooked. The 
‘* Eclipse” gas kitchener, exhibited by C. Wilson, 
of Leeds, the ‘‘ Eureka,” by Elliott, Alston, and 
Olney, of Manchester, and the “‘ oxygenic stoves,” 
by Henry Greene and Sons, of Brighton, are all 
good examples and have been in daily use cooking 
food for the supply of the refreshment rooms of the 
Exhibition, beef and mutton joints, fowls, pies, 
potatoes, soups, &c., all in course of preparation for 
the table day by day, as well as bread baking, chop 
and steak broiling, toast making, &c., so that 
visitors have had ample opportunity of seeing these 
in actual work, and judging of their capabilities. 
The main difficulties we hear of from users is that 
in spite of all that is said about gas cooking, they 
find that often times there is an unpleasant smell 
about the house when they are in use. In large 
establishments this is seldom if ever complained of. 
and we are thereby easily led to the explanation of 
the evil. The cause of the trouble is undoubtedly 
the inactivity, so to speak, of the chimney in con- 
nexion with which such appliances are used. If 
no up draught is established in the chimney in con- 
nexion with a gas cooking range it stands to reason 
that unpleasant results will follow, the invisibility 
of the products of combustion often causing the 
attendant to neglect the matter till attention is 
called to the unpleasantness, which is not then 
quickly got rid of. Due attention at first, such as 
would be given if the products of combustion were 
smoking and visible, would prevent evil from this 
source. The smaller the gas fire the more attention 
is usually needed to this matter, as the column of 
cold air to be set in motion in the chimney is great 
in proportion to the heat evolved by the small gas 
fire, There are exhibits of open and chimneyless gas 
fires, which are mostly however intended to be used 
in ordinary fireplaces having chimneys, but the 
above remarks also apply to these fires which 
give off noxious fumes. One of these chimney- 
less stoves, however, professes to be perfect, as 
it is said to condense all the products of combus- 
tion and pass nothing out except water containing 
these products. Some proof of the result is afforded 
by the exhibitor, who sparingly tastes the condensed 
water (inviting his visitors to do so also), in 
which a flavour of sulphurous acid is discernible, 
but to claim that all the products are condensed is, 
we think, a step in advance which requires further 
proof before we can accept it. 

Gas engines, as motive power generators inde- 
pendent of smoke, are, we suppose, fairly entitled 
to our notice as exhibits. They are well represented, 
Messrs. Crossley Brothers, Limited, show a 16 horse 
power engine which will develop 46 horse power, 
and two smaller engines. These engines are too 
well known to need general description here, but we 
may just refer to some of the many little points of 
excellence in them. The very simple arrangement 
for easy removal of valve casing for the purpose of 
cleaning the valve, and again replacing it with the 
exactness rejuired, is one. 

W. B. Haigh, Globe Iron Works, Oldham, 
exhibits a vertical cylinder gas engine of novel form, 
with rotating valve driven by gearing from the fly- 
wheel shaft. This engine has but few moving parts, 
and appears firmly and solidly constructed. The 
Turner Gas Engine Company, Limited, St. Albans, 
also exhibit one of their small gas engines. The 
cylinder of this engine is also vertical, mounted on 
square baseplate, from which rises a circular column 
with double brackets at top carrying the crankshaft. 
The slide valve is actuated by an eccentric for part 
of its stroke, and by a spring for another part, a 
detent catch motion permitting a sudden movement 
at the proper moment similar to that known as the 
Corliss valve motion in steam engines. These 
engines do not compress the gas and air in the 
eylinder as in Crossley’s engine, but make use of 
the propelling force once every revolution of the 
crankshaft, which renders them very steady in their 
running. They are made at present from 14 man 
power up to 2 horse power, are easily started, and 
quiet in work, 

The ‘Withers’? patent gas engine, a newly 
invented one, is also to be seen here, and claims to 
exert aless violent and more expansive force by the 
ignited gases being enclosed in the power chamber. 
This is obtained by a sudden cut-off of the gas at 
the moment of ignition, the motion of the valve 
being actuated by a peculiar cam arrangement. 

The next step in small motors is to the ‘‘ Bee” 
hot air engine, manufactured and exhibited by W. 
H. Bailey and Co., Salford. This little engine is 
driven by the heat communicated by one single 
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gas jet. The expansion of the air throws the] 
piston up, while the cooling chamber around it 


condenses the air 


and causes a partial 
vacuum for return stroke. ‘These engines are 
made from **rd of one horse power suited for house. | 
hold sewing machine driving, up to 5 horse power. | 
‘The consumption of gas in the * Bee” engines is 
stated to be from 4 ft. to 8 ft. per heur. 


INC ANDE sc E NC E- ABU 
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In a circuit of ‘ Weoderun n ih ynier-Napoli 
lamps the chances of extinction are due to two 
causes, either the compl te consumption of the] 
carbon, or some stoppage in the travel of the carbon 
pencil, which may produce a voltaic are, which from 
the absence of tension in the generator, cannot be 
maintained. The first of these dangers can be easily | 
avoided by making use of a carbon of sufficient 


partially 


LAMPS 








and we annex sketches 


length, and it will be seen further on tha the 
different patterns are constructed of nt 
capacity to secure quite a prolonged iod « ht- } 
ing. ‘The second danger may be avoided by the use | 
of automatic relays which cut the « -_ uished lamp 
out of circuit. While upon this pa f the subjeet | 
we may refer to a system for relighting which forn s | 
an integral part of the system of one cf the types of | 
| 


lamps devised by M. Napoli, 
—— for the same purpose by M 
eipg a general view, and Fig. 16] 


of another 
Reynier, Fig. 15 t 
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adiagram showing the mode 





circuit A B, feeding the lamp C, an electro-magnet | 
E is interposed When the lamp is burning thi } 
magnet attracts the movable key M, which turns 
around the pivot O. If the lamp is extinguished, 


} 

| 

} 
the current ceasing to pass, the electro rele: es | 
the armature M, and it falls back from the 
action of the weight, which falls upon the cont “| 
N, the lamp C is thrown out of the general cir 
and the resistance it previously exerted is replaced 
by an auxiliary resistance R, consisting of carbons, | 
Wires, oreven a second lamp identical with the one | 
extinguished, and which is lighted as the other goes 
out, and consequently prevents an extinction fron 
reducing the intensity of the light In this way 
each lamp in a circuit can be accompanied with au 
automatic acting duplicate. 

M. Reynier has also devised a small auxiliary 
regulator to replace the resi-tance R, and which will 
burn during the time necessary to replace a new 
carbon in the lamp that extinguished. 
The regulator. Fig. 17, is composed of two carbon- | 
holders, one of which—the upper one—is fixed, the 
second being formed of a rod of soft iron subjected 
to the action of asolenoid traversed by the current : 
a coiled spring balances the action « E the noid, 
It has been said above that M. Napoli iene ‘ion ly 
modified the Werdermann and Reynier lamps, and | 
has created several new types. We will consider 


those which are actually being empl ryed by the | 
| 





} is I me 


Compagnie Générale d’Electricité. Fig. 18 repre- | 
sents the first of these types. It consists of a plate | 
© carrying the two terminals E and F, the first of | 
which insulated electrically from the plate is in 


- “ t 
nexion with the tube A, and thence by the piece K. 








and the square piece .M M with the abutment block I 
made of red copper. The terminal F communicates 
with a sliding counterweight in the tube A, that rests 
on the upper end of the carbon to which it passes 

















Fia. 17. 
the current. Sometimes the spring 
conducting wire going from the terminal F 


is re } laced by a 
to the 


jaw B, against which the carbon is pre ssed by a} 


counterweight N. The carbon is brought to 
incandescence by the flow of the current between the 
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jaw B—C and the abutment piece [; by means of 
the screw H, the carbon can be removed from this 
abutment at will. ‘The apparatus is made of brass, 


the pieces B, C, and I are oof x ved « copper, and they 
can be easily replaced by others when they are worn, 
Similar general arrangements will be seen in Fj ig. 19 

> 


which is a variation of Fig. 18, in which the counter. 


Fie. 19 








e 

| 

| we ight that produces the locking of the carbon is 

| replaced by a coiled spring ; the shape of the movable 
jaw is also modified. Fig. 20 is another variation of 








the lamp, in which the current is transmitted to the 
abutment block by the framework of the lamp. The 
jaws are two pieces of red copper B, B', free to 
oscillate on the pins O and O!, and locking the 
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carbon pencil by their weight. The incandescent 
length can be regulated by approaching or removing 
the block with the adjusting screw at the bottom of 
the frame. Fig. 21 ty, 
obiect being to reduce the chances of extinction. 
In this abutment block I is movable around the axis 
Q, and is supported by a frame which can turn 
upon the centre L. rhe position of the jaws B is 
regulated by the screw V, connnected to the mecha- 
nism a, 0, ¢, 7, which when the block I comes in 
contact with the jaw bears on the square d by the 
screw f, and thus closes the circuit of the lamp. Now 
the whole apparatus is so balanced that the abutment 
block has always a tendency to turn into contact 
with the jaws; as long as the lamp burns it is pre- 
yented from doing so by the weight of the carbon, 
but when this latter is burnt out the lamp is thrown 
out of balance, and the movement of the block 
extinguishes the light. 

These various systems of lamps have been largely 
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used by M. Napoli, and adapt themselves well to 
decorative purposes. It will be remembered that 
they were used with a pleasing effect at the Paris 
Electrical Exhibition, where they lighted the peri- 
style of the entrance, the stage of the little theatre, 
the room in front of the theatre, and the salon of 
the President of the Republic. In these installa- 
tions the lamps used approximated to the earlier 
forms used by Mr. Werdermann, that is to say, that 
the carbon pencil was raised by a system of counter- 
weights sliding within a cylinder. ‘The pencils were 
placed within a tube of sufficient length, which 
formed a tail, cleverly made use of where the lamps 
were held by statues, placed on brackets, &c. At the 
Grand Upera, Paris, and in the salon of the Athe- 
reum, where the first experiments had been made, 
lamps of similar form were used. More recently, at 
ayreat ball given to the Minister of War, sixteen 
Napoli lamps with descending carbons were intro- 
duced among the groups of candles in the great 
chandelier, the form shown in Fig. 20 being used on 
that occasion. 

The light given by the Werdermann-Reynier- 
Napoli lamp is of great steadiness, except occasionally 
for a few moments when, in consequence of any 
abrupt descent of the carbon, there isa rapid eclipse, 
generally accompanied by a minute detonation, 
lhe light is less harsh than that of the voltaic are, 
and it has a yellow tint that naturally varies with 
the degree of incandesceuce reached by the carbon. 
This can be regulated by passing the current through 
ar sistance commutator, by means of which very 
variable intensities can be obtained, an arrange- 
meut of much value in certain cases, particularly 
for the foot-lights of theatres. However, for this 
latter purpose the light is not sufficiently diffused, 
and incandescence lamps—such as Maxim, Swan, 
or \dison—afford a much more satisfactory solution, 


shows another variety, the | 





(although at a higher cost. Despite its special 


| qualities the light given by the Werdermann- | 


Reynier-Napoli lamps have but a restricted use ; a 
great obstacle to their development in workshops 
and large spaces is the necessity of employing con- 
ductors of short length and large diameter, and of 
which the cost is very high. In installations of 
average importance, the conductor isa rope of thirty- 
five strands of copper of 1.14 millimetres diameter, 
whilst in installations of the Jablochkoff candle or 
the voltaic arc, the current can be led for a couple of 
miles by conductors formed of seven strands of 
1.14 millimetres. 

We may now pass on to notice some special arrange- 
ments of incandescence Jamp, which have been pro- 
posed, but which havescarcely gone outside laboratory 
experiment. ‘The first to be named is the lamp pro- 
posed by M. Ducretet, presented to the Academy of 
Sciences at Paris on December 30, 1878, in a note of 
which the following in an abstract. The principal 
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peculiarity of this lamp consists in the employment 
of a column of mercury in which carbon pencils 
density pro- 
duces a thrust which constantly and regularly 


are immersed. The difference in 
pushes the carbons against their abutment in propor- 
tion to their consumption ; 
carbons becomes incandescent. The resistance 
introduced into this circuit remains constant, 
whatever may be the length of the carbons and 
their consumption; the portion immersed in the 
mercury is cut out of the circuit, the length of the 
part not immersed remains constant. Fig. 22 will 
explain this arrangement without any further 
description. It should be added thet a_ similar 
arrangement figures in a patent by M. Reynier 
dated November 18, 1878, and that the inventor 
deposited a claim of priority with the Academy 
of Sciences. But this patent not having been 
made public at the time when M. Ducretet showed 
his lamp, it was decided that this similarity was 
another of the very common examples of similar 
ideas occurring to different minds at the same time, 
but as we have already seen the idea was then 
thirty years old. Fig. 24 shows a lamp schemed by 
M. Clamond and made by M. Ducretet ; the carbon 
A bears by its weight on the carbon block B, after 
traversing the little chamber c containing mercury, 
by which the current arrives at the carbon. 

We may terminate this review of what has been 
done with incandescence-are lamps by a description 
of the Joel system, which has been somew at 
extensively and successfully employed. 

The Joel incandescence lamp was one of the very 
numerous systems that was called upon to do useful 
work at the Paris Exhibition of Electricity, and it 
must be admitted that, from some cause or other, 
the results obtained were not satisfactory, and could 


|not be compared, for example, with the somewhat | 


the upper part of these 


analogous Werdermann lamp. One form of the 
Joel lamp (only the mechanical details in this system 
are claimed as novel), is illustrated by Figs. 24 to 28. 
This was substantially one of the earliest forms of this 
arrangement, dating from the end of 1879; at a 
later date a slight modification was introduced, 
shown, however, in the section, and to which 
reference will be made presently. ‘The general 
character of the lamp is shown both in Fig. 24 and 
Fig. 25, a section and side elevation respectively 
to be that of a carbon pencil rising from below 
into contact with a carbon block held in a bracket 
attached to the side of the lamp. The light pro- 
duced, like that in the Werdermann, is partly the 
arc and partly incandescent. At the top of the 
body of the lamp N are hinged two clips J J of such 
a form that when closed as shown in Fig. 24 the 
faces are parallel and nearly in contact. Passing 
through the body N is the tube T terminating 
above the top of N with a pivotted flange F, and 
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extending below into the base 
of thelamp. Near the bottom 
is the collar C to which are 
attached the two pulleys R R. 
A cord passes around these two 
pulleys as shown, both ends 
being fastened to the annular 
weight W that slides within the 
base of the lamp, while the cord 
also passes round the pulley R 
which is placed at the bottom 
of the carbon-holder H. The 
upper part of this holder is 
formed into a split clip or 
socket S to receive the end of 
the lowercarbon E, The jaws 
J K at the top of the tube T 
are pivotted as shownin Fig. 24, 
and from the arrangement described it will be seen 
that the weight W has a twofold action ; it forces the 
carbon E upwards and at the same time restrains it, 
and makes a good contact by the pressure it exerts on 
the jaws F. By varying the length of the inclined 
part of the jaws, in relation to the horizontal arm, 
the upward pressure of the carbon ean be accurately 
regulated, and as the flange F is pivotted, any irregu- 
larity in the carbon causes the flange totilt, and throws 
part. of the pressure on to the standard N, thus 
relieving the carbon. As soon as the lower carbon 
has burnt out, the clip-holder H, which will then be 
at the top of the lamp, makes ecntact with the bell- 
crank Land short-cireuits the lamp. The upper 
electrode E! is preferably of graphite held in copper 
clips attached to a bracket on the lamp. 

(his was the original construction of the Joel 
lamp. An addition however, made subse- 
quent!y, which is shown in Fig. 24. The tube T is 
placed within an electro-magnet M coiled with fine 
wire, placed in the position indicated, immediately 
above the collar C to which the rollers R carrying the 
annular weight W are attached, and forming an 
armature to the magnet. The action of this coil and 
armature is such that should the carbon pencil E not 
be in contact with the upper electrode E! the whole 
of the current will pass through M, which will 
attract the armatu:e C, and by lifting the weight W 
will relieve the carbon from the pressure of the jaws 
K J. The whole lifting action of the weight is 
then exerted upon the carbon E, which is thus foreed 

l ceases to pass 





was, 


into contact; when the current 
through the electro-magnet M, the armature C falls 
and the jaws J! are again pressed against the 
carbon as before. Figs. 26 and 27 show a modifi- 
cation of the Joel lamp in which the fixed 
carbon block is placed beneath instead of on top. 
Here the weight W is suspended from the pulleys 
R? and the block B, and the weight acting through 
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the cords W' presses down the carbon e, and at the 
same time through the flanged tube P closes the 
jaws so as to oblige them to make a good contact 
with the carbon. The body of this lamp is com- 
posed of a split tube, one-half of which, C, is secured 
to the piece N at the bottom, and to the block Bat 
the top; the other half, C', is connected to the 
bracket D, which carries the bottom electrode E. 
By this means each half of the tube is utilised as a 
conductor. The half C!, which is hinged to the 
other, is held close by the button and catch T, which 
also makes additional contact. If the body of the 
lamp be opened, the piece ‘T must be turned, which 
makes a contact with the half C of the tube, short- 
circuiting the lamp and enabling the carbon to be 
renewed with safety. At L, Fig. 27, there is an 
adjustable short-circuiting contact actuated by the 
magnet S and the armature S! when the former has 
been excited as described. Or it may be used to 
make contact and short-circuit the lamp when the 
carbon has been cousumed, by the action of the 
enlarged socket of the carbon-holder, The con- 





ductors A and A! are attached to the lamp by the | 
screws B and B! which connect it to the portions of | 


the tube Cand C!, The regulator is suspended as 
shown in Fig. 28. The body of the lamp is shown 
at C, and the light is enclosed in the globe as shown. 
The weight G! 
balance. The copper wires A A' are connected to 
the ceiling plate G, pass down to the counterweight, 
and then over the pulleys F F to the top of the 
lamp. By this means the contact is always main- 
tained, 

Finally, we may refer our readers to our descrip- 
tion of the Soleil system, published by us on page 
453 of our thirty-second volume, and which will, 
we believe, practically complete the record of all that 
has been done in incandescence-are lighting. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue ordinary general meeting of the Institution 
commenced on Thursday, the 20th inst., at the hall of 
the Institution of Civil Engineers. ‘The proceedings 
were commenced on Thursday at three o'clock, the 
anniversary dinner taking place in the evening. 
After the formal business and the declaration of the 
result of the ballot, the discussion of the report read 
before the Institution in October last year, ** On the 
Hardening, Tempering, and Annealing of Steel,” was 





commenced, but could not be maintained, the only 
remarks on the subject being made by Mr. Anderson, 
of Woolwich, who said that he thought the subject 
had better be adjourned, as Professors Abel and 
Roberts were still making experiments. Mr. Dugard 
then remarked that Professor Norris had made a 
series of experiments which he had communicated in 
a paper to the Royal Society four years ago, and he 
had been able to borrow the diagrams which were 
drawn to illustrate this paper, and these were placed 
in the office of the Institution, where they could be 
examined by any of the members. An attempt was 
then made to raise a discussion on the second report 
mentioned in the programme, ‘* On Rivetted Joints,” 
but this also failed, the only speaker being Mr. Hulse, 
who asked what progress the Research Committee 
had made, more particularly on friction with regard 
to shafts and wormwheels, and if any determination 
:s to the safe load per square inch which could be 
carried by such shafts had been arrived at? In 
reply, the President informed him that the Council 
had that day appointed a gentleman to continue 
these experiments ; but ne was now about to start for 


Malta; on his return the matter would be recom- | 


menced, and the results submitted to the Institution 
a3 soon as they were ready. At this stage of the 
} roceedings Professor Abel entered the room, and on 
teing asked whether he had anything new to com- 
municate with regard to the hardening of steel, he 
replied in the negative, but added that he hoped 
further experiments would te carried out this year. 
Mr. Paget, he said, had prepared some specimen plates 
«f sheet steel, and he was examining them fora carbon 
i on compound ; he had found that when these sheets 
. ere annealed between two iron plates, a portion of 
the carbon disappeared out of the steel and appa- 
utly passed into the iron, and he thought that this 
haviour of the carbon might give some useful 
i for further tests. A small work had lately 
ten published in America, in the form of a circular, 
i+ which it was stated that by experiment it had 
h-en found that the specific gravity, in tempering 
stee’, had been reduced in proportion as the carbon 
me less, and also that hardening steel at various 


nuts 


be 


. ° | 
acts as an ordinary chandelier | 


specific gravity. Professor Langley had hardened 
some steel merely at a temperature of 212 deg. in 
yes alkaline solution, and then dipped it in cold 
| water, by which the specific gravity was sensibly 
| reduced, Mr. Paget here said that he thought it 
j ong to be placed on record that the credit of 
suggesting (through himself to Professor Abel) that 
the carbon missing out of the steel plate had 
possibly passed into the wrought-iron plates between 
which the steel plate was annealed was due to Mr. 
W. H. Maw, and as far as he was aware the fact that 
carbon would pass from a red-hot steel plate into a 
red-hot wrought-iron plate was not before known, 
and he therefore thought it right that the suggestion 
should be credited to its original author. He added 
that he fully expected that the experiments about 
to follow would further verify the suggestion. 





HypDRAULIC Lirts FoR PASSENGERS AND Goons, 
The discussion on Mr, Ellington's paper*, read at 
| the January meeting, was nextcommenced, It was 
opened by Mr. Walker, of Leeds, who spoke in 
strong terms of the value of the paper, but said that 
| he could not agree withthe criticism the author had 

passed on the ordinary system of lifts, and that the 

| conclusions arrived at could hard.y be correct. He 
stated that he had known many instances in which 
the safety appliances had acted well, and he hardly 
| considered that the abandonment of such appliances 
would be wise. The safety appliances used in 
collieries were under different conditions to those of 
ordinary lifts for goods and passengers. The author 
of the paper considered worm gearing to be safe, but 
the friction caused by using it was most excessive. 
Mr. Walker thought that worm gearing might be 
advantageously applied if properly designed and 
made, and that the friction would not be very 
great if run at proper speed, and suitable bearing 
surfaces were provided, With regard to the gas 
engine as applied to the working of lifts he thought 
they might be trusted, and considered them a suitable 
arrangement for providing the necessary power. He 
said that he was greatly in favour of the use of chains 
made up of plain links formed out of steel I lat sg, the 
holes being drilled, and suitably turned pins being 
used, With chain so made, a lift would be as safe as if 
worked by the hydraulic cylinder, for it was well 
known that such cylinders burst occasionally. He 
also thought that pitch chains would be applicable in 
such circumstances, and the danger in using them 
would be much less than in the welded iron tyres used 
on railways some years ago, and now replaced by 
solid steel tyres. 

Mr. Collier spoke next, and said that he must 
disagree with many of the author's views; the 
original hydraulic gear, as designed by Sir William 
Armstrong and Co., was very good; he had had 
twelve to fourteen years’ experience with it, and had 
never known it tofail. He thought that the attempt 
to obtain safety by the use of two ropes would fail, 
as it was almost impossible to get the same amount of 
strain on both ropes, one of which would be tighter 
than the other, and if one broke, the shock due to 
the fall of the cage, though but through a short dis- 

| tance, would be probably quite enough to break the 
second, ‘The attachment between the rope and cage 
he often considered to be faulty. He had used steam- 
lowering apparatus with great success, and it was 
eminently safe in the arrangement he had designed, 
where only one lever was required, and a man had 
complete control over the whole apparatus by its use, 

Ile disagreed with the author also in saying that over- 
winding could not be avoided, he considered that it 
could easily be prevented by suitable arrangements, 
| As Sir W. Armstrong and Co, were the first to intro- 
| duce hydraulic lifts they should have received credit 
in the paper for their invention, and for their suc. 
cess. If the cage were perfectly balanced it would 
entail the possibility of the rope running off the 
pulleys, and this could not take place if the rope 
coiled on one pulley as it uncoiled from the other, 
He said that he had seen the lift at the Grand Hétel 
in Paris some time before the accident, and he 
thought at the time that the construction was very 
defective, and that it was quite a mistake to have 
the chain attached to the centre of the lift: he 
always attached the chain to the sides, so that there 
was no gear directly overhead which could by any 
means be carried away, and fall down upon the 
cage. During the fifteen years he had adopted this 
arrangement he had never had any accident of which 
> complain. Ile considered the proposed hydraulic 

















* We published Mr. Ellington’s paper in ectenso on 
pages 128 and 153 ante. - 


ll 
balanced gear of the author a very complicated one 
The speed of 200 ft. per minute was too high ; it 
wouldalarm the public and discouragethe use of lifts: 
it was also absolutely necessary that an attendant 
should always be in the cage, and that he should be 
responsible for the working. In an experiment made 
about two years ago he found that the friction ina 
9 in, ram with 110 ft. head of water was only 2 Ib 
this being the total friction for the hydraulic collar. 
On the whole, he said, he preferred low-pressure 
lifts, as he thought they were more economical, He 
agreed with the author in his opinion that worm 
gearing was unsuitable, and also that belts were 
liable to give rise to accidents, while pitch chains 
were absolutely dangerous. 

Mr. Davis exhibited a diagram showing Ellithorpe’s 
safety arrangement for passenger and goods lift, 
which he said was largely used in America, This 
consisted in forming a well below the lowest story 
to which the lift was worked, this well being about 
one-eighth or one-tenth of the total height of the 
lift, and slightly contracted towards the bottom. 
A kind of rubber washer was placed at the bottom 
of the cage, and if the latter broke away, in falling 
into the well, its fall was arrested by the compressed 
air. Mr, Davis stated that he had seen experiments 
made by placing water and eggs in the cage, which 
was allowed to fall, without damage to the con- 
tents, and he believed that the cage had broken 
away at S80 ft. to 100 ft. while carrying passengers 
without any bad result, Mr, Ellithorpe had made 
the experiment with a cage carrying his own son, 
and he proposed to make the shaft and the doors at 
the various landings air-tight, so that in case of the 
rope breaking the cage might be brought up without 
any harm. 

Mr. Tweddell then said that he was much 
interested in the improvem nt which Mr. Ellington 
had introduced, ‘The only fault to be found with 
the paper was that only one single system had been 
regard being paid to others. He 
‘hains might be made reasonably 
safe for use in lifts, and were often used for much 
purposes. For instance, when 
at anchor, or in raising and lower. 
ing men at coal and other mines. In all cases where 
lifts had failed, he thought the cause might be that 
they had been constructed too cheaply, and the 
proper margin for safety had not been allowed. 
One great advantage of Mr. Ellington’s system lay in 
the fact that no head room was required for overhead 
pulleys or other gear, a matter of great importance 
in arranging lifts in buildings already constructed. 
He had had some experience himsel using wire 
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more dangerous 
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ropes for lifts with loads of about 30 cwt., and he 
had not been able to obtain satisfactory results, 
With regard to the ram referred to by Mr. 


Ellington having the abnormal proportions of length 


to diameter of 250 to 1, he thought that the 
strains occurring in these rams would be a 


subject of interesting study. As land was daily 
becoming dearer in cities, buildings would neces- 
sarily be increased in height, and lifts would become 
more and more general. He then referred to a patent 
taken outin 1812 by Bramah, which he observed did 
not suffer from excess of modesty in regard to its 
claims. This patent was for a lift which was to be 
constracted something like an opera glass, It con- 
sisted of 500 tubes, 5 ft. Gin. in length, perfectly 
air and water-tight, and which was to raise 2500 
foot-tons in a few seconds, The claim in this patent 
was certainly remarkable, and ran as follows: 
“This patent does not only differ in its nature, 
and in its boundless extent of claims, is invaluable, 
but also in its claims of merit and superior utility 
compared with any other patent ever before 
sanctioned by any legislative authority of any 
nation.” ’ 
Mr. Rich, speaking next, said he considered the 
equilibrium apparatus proposed by the author 
contained too many stufling-boxes, packings, and 
pistons, and that its efficiency owing to this cause 
would be much reduced. In ordinary 100 ft. lifts, 
he said it was possible to obtain an efficiency of 80 per 
cent., but he feared that with the author's system 
not more than 60 per cent. could be relied upon. 
As far as safety was concerned he failed to see how 
the safety claimed by this arrangement really was 
obtained, as a great risk would be run should the 
cylinder burst. In the case of the ordinary lift, if 
the cylinder bursts the cage comes down slowly 
owing to the resistance still offered to the exit of 
the water to a greater or less degree ; in fact, the 
action would be like that exhibited in Attwood’s 





falling machine. He asked the author whether he 
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had made any experiment as to the bending of these 
very long and thin rams, and said that he thought 
the idea of making lifts which were safe for goods 
and were not safe for people would place their owners 
in a very awkward position if any question should 
arise in connexion with the Employers’ Liability 
Act. ‘The system proposed would, he considered, 
be much dearer owing to its complication and would 
also be more expensive on account of the necessarily 
increased repairs. He had never yet seen an acci- 
dent prevented by the so-called safety appliances ; 
such apparatus was generally inoperative when most 
wanted. 

Mr. H. P. Gregory then remarked that he was 
surprised to hear from Mr. Davis that the air- 
cushioned safety wells for lifts were so common in 
America; he only knew of one in use at Boston, 
and when that was called into action by the rope 
breaking, the lift fell, and the passengers were cer- 
tainly uninjured by the fall, but unfortunately the 
air below the lift was so compressed that the whole 
affair was blown up, and the passengers were then 
removed to the hospital in a very serious condition. 

Mr. Paget inquired whether he had rightly under- 
stood Mr. Davis to say that Mr. Ellithorpe had 
proposed to make the whole of the shaft air-tight 
as well asthe doors leading to the various stages, as 
if this were done, he could not see how the lift 
would act. In answer to this Mr. Davis said that 
flap valves would be provided which would open 
when the lift was ascending, and in reply to the 
previous spt aker he said that he (Mr. Davis) had 
seen six or seven lifts at work in America, and 
when he left about eighteen months ago he was 
informed that some three hundred more were in use. 

Mr. Jeremiah Head said with reference toa remark 
made in the paper as to direct-acting steam lifts, these 
were much used in the North, chiefly in foundries, 
and the main objection to them was that the steam 
was elastic, so that if the piston or cage stuck in 
any way the pressure would accumulate, and when 
the piston started again it would be jerked forward 
in a dangerous manner. In one of the blast fur- 
naces in the Middlesbrough district they had one of 
these direct-acting steam lifts for raising material 
to 60 ft. or 70 ft. Some time ago they hada bad acci- 
dent with it; while being lowered it had stuck, and 
the steam having escaped there was no longer a 
suitable resistance to uphold the piston, which fell 
when it became free from the sides of the cylinder. 
As faras econony was concerned he thought the best 
system was that practised in collieries, where ropes 
were wound and unwound from drums, and great 
weights had to be lifted through long distances. 
At Messrs. Samuelson’s furnaces near Middlesbrough, 
they had what he considered a most simple arrange- 
ment, which consisted in a stage built over the top 
of the charging shaft of the blast furnace. This 
contained the engine-house, with drums driven by 
an inverted engine gearing by a pinion into a wheel 
attached to the drum, and by this means a very 
direct action was obtained, It was only necessary 
to take steam up to work the lift, and about this 
there was of course no difficulty. 

In reply to the discussion, Mr. Ellington said he 
thought there was a fairly good consensus of opinion 
that the direct-acting lift wasthe safest. In answer 
to Mr. Walker’s remarks, he said he could not 
agree with him as to the reliance to be placed in 
the ordinary safety apparatus, and he considered the 
ram in all cases ought to be properly balanced. Mr. 
Tweddell had stated that ke thought chains safe if 
used under proper superintendence, but he (Mr. 
Ellington) considered that it was impossible to be 
sure of obtaining the necessary supervision. He 
said that he hoped to have had some criticism on 
the table appended to the paper; in this table the 
results of the lower speeds were taken, as the effi- 
ciency at the lower speeds was, of course, the 
greatest; friction of water, &c., through the pipes 
being then less. There was a great want of experi- 
mental data regarding the strength of rams having 
the proportions of those he was then using; 
experiments had been made on rams whose 
length was not more than 120 times the diameter, 
but as far as he knew none had been made on rams 
of 200 times their diameter, though he had used 
such rams for several years with marked success, 
Ile had made an experiment with a 3sin. ram with 
a stroke of 50 ft. 6 in., and when the cage 
was unloaded he had run it up with full speed 
against the stops, the only result being that a slight 
spring in the ram was observable, which did not do 
any damage. The rams were, of course, made 
solid, as it was more easy to procure bars than tubes 








of this size, For his own part he preferred ordinary 
short link chains to chains made up of flat links cut 
out of steel plates, To a great extent the cause of 
the accident at the Grand Hétel he considered to 
be that the cage was not properly attached to the 
rain. In the apparatus which he had designed the 
efficiency was much higher than the ordinary system 
of lift, and this was evident from the results given 
in the table. A lift having been tried when the 
counterbalancing arrangement was in use and when 
it was out of gear, it was shown that by its use 
three-quarters of the power was saved. 

The President thanked the author for the very 
valuable paper laid before the Institution, and said 
he considered that absolute safety was, under all 
circumstances, the first consideration that should 
guide the engineer in the construction of a lift. 
Accidents were chiefly due to want of strength. 
The comparison in the safety between chains and 
direct-acting rams was most important; it must be 
remembered that the safety of the chain was depen- 
dent on the perfection of a large number of welds ; 
he thought that catch and safety arrangements were 
to be relied upon, and after an experience of thirty 
years he had not yet lost faith in them. He 
thought a combination of chain and wire rope 
would give a maximum of safety, the chain being 
used for lifting, and the wire rope bringing the 
safety catches into action in case of the chain being 
carried away. ‘The direct-acting system was the 
best, but he was aware that it could not be applied 
in all cases, and that it was open to objections, viz., 
if a joint blew out the cage would only come down, 
and many of these joints in the cylinder were prac- 
tically buried and out of sight. ‘The arrangement 
of steam lift used in the North, and described by 
Mr. Head, would be difficult to apply in modern 
buildings, and he thought architects should always 
consult engineers so as to allow proper room for 
placing lifts and the machinery connected with 
them; and that instead of having to stow this 
machinery away in some dark corner, a proper 
place in a light clean room should be provided, 
where it could be properly overlooked, and thus the 


| maximum of safety might be attained. 


At the close of the President’s remarks, Mr. 
Ellington sketched an arrangement of gripping 
brake applied direct to the ram and controlled by 
an hydraulic cylinderin connexion with the pressure 
working the lift, this brake being capable of being 
controlled from the cage, even while the Jatter is in 
motion. 

Divinc APpPLIiaNces. 

Following the above discussion, the first paper read 
was on ‘Improved Appliances for Working under 
Water or in Irrespirable Gases,” by Mr. W. A. 
Gorman, of London ; this paper we print in extenso 
on page 441. At the conclusion, Mr. Fleuss 
explained the action of his dress which had been 
described in the paper, fitting one of his dresses 
on an attendant at the same time. He stated 
that the charge of compressed oxygen carried 
in the reservoir was calculated to be sufficient 
for four hours, and that the men wearing the dress 
had actually been able to work at the Seaham 
Colliery for a period of an hour and a half. 

Mr. Cochrane bore testimony to the great expedi- 
tion with which accidents in mines can now be 
repaired ; an accident had occurred at one of their 
workings, they had telegraphed to London, men 
had been sent down and the damage repaired in an 
almost incredibly short space of time. Mr. Halpin 
spoke next, and said that he had used Messrs, Siebe 
and Gorman’s diving gear on several occasions with 
most satisfactory results, and drew attention not only 
tothe good qualities of the gear, but also to the value 
of the very excellent staff of divers which Messrs. 
Siebe and Gorman had trained and now kept ready 
for service with their gear whenever required, He 
added that he thought the visor of the helmet would 
be improved if the handles for unscrewing it were 
made with loose pieces outside which could be turned 
round like the casing of the handle of a winch; 
this would prevent the awkward accident of the 
visor falling overboard on being removed, which 
now frequently occurred. 

Mr. Charles Hawksley remarked that ke had used 
Messrs. Siebe and Gorman’s gear in repairing the 
pump of a temporary shaft in Lancashire, in which 
one of the bucket doors had given way; the depth 
was about 130 ft., and the well was cramped and 
crowded with pipes and staging, but one of Messrs. 
Siebe and Gorman’s divers had descended and put the 
matter right with the greatest possible facility in a 
very short time. He had also used this firm’s divers 





in laying the gas and water pipes across the Lowes- 
toft Harbour, These pipes were laid in a trench 
cut out by a Bazin dredger, as described in Mr. 
Langley’s paper lately read before the Institution, 
and after the pipes had been lowered into their 
places the divers went down, saw that all was right, 
and brought up a great quantity of tackle which had 
been in use. Mr. Hawksley also said that when he 
read his paper before the Institution some years ago 
on the apparatus necessary for reducing loss of life 
in case of colliery accidents, he certainly would have 
included a description of Mr. Fleuss’s very valuable 
invention had it been known at the time. 

Mr. Gorman then explained by means of sectional 
modelsa diving bell which his firm had constructed to 
work in Port Royal Harbour, in 30 ft. of water, to 
level the bed for the reception of concrete blocks, By 
means of suitable stuflfing-boxes they had introduced 
an Ingersoll rock drill into it for levelling the 
surface. This bell was 8 ft. wide inside and 16 ft. 
outside, provided with cast-iron ballast at the bottom, 
covered by a horizontal diaphragm, over which 
water ballast could be admitted so as to make the 
bell rise and sink at pleasure. He also showed 
the electric lamp made by his firm for submarine 
work, 

Mr. Marten, of Stourbridge, followed by saying 
that he had seen some divers who went down into 
a coal pit through a most entangled mass of pipes 
and staging to do some pump repairs, and these 
men said that they preferred to go down and feel 
their way along to the pumps and do their work 
in the dark rather than trust to any artificial light. 
Mr. Anderson remarked that the diving bell used 
by Mr. Stoney at the Dublin Harbour works in 
setting his 300 ton concrete blocks, was practically 
the same in construction as that described by Mr. 
Gorman, 

Mr. Fleuss then said that as a general 1ule the 
men using his dress in coal pits preferred to work 
with a light, and he showed a limelight which 
would burn for four hours, the oxygen being pumped 
into it at a pressure of twenty atmospheres. ‘The 
light was very powerful and could be seen for a 
distance of forty yards. He thanked Mr. Gorman 
for the mention he had made of his apparatus in 
his paper, as well as for the very excellent work he 
had done in the manufacture of his gear and fittings. 
The meeting was then adjourned, the President 
saying that he hoped they would have the advan- 
tage, on Friday, of hearing some observations from 
Lieutenant Pitt, who had made the examination of 
the Doterel after the explosion. 

The proceedings of the second day of the meet- 
ing were commenced by Lieutenant Dean Pitt, who 
was engaged in the diving operations connected 
with the loss of the Doterel, and who observed that 
the tendency amongst sailors at present was to rely 
greatly upon engineers in matters which had 
formerly been altogether under their own control ; 
he added that all sailors welcomed the advent 
of such an able man as Mr. Rendel to his new 
position at the Admiralty. He then commenced 
to speak of the examination of the Doterel in 
which he had been occupied. Fortunately, he had 
learned diving many years ago, and this knowledge 
was of great service on the occasion of his ship, the 
Garnet, being sent by the Admiralty, on receipt of 
the news of the disaster which had befallen the 
Doterel, to examine the wreck, which was laying in 
twelve fathoms of water, which was, happily, 
comparatively clear, Of the complement of 140 
men who were killed, they found that twenty bodies 
only were perfect. ‘The rest had been destroyed in 
a dreadful manner, One of the bodies found intact 
was that of his old friend and shipmate, Lieutenant 
Cray, which he found seated in an armchair under 
the poop. It was also a curious circumstance that 
when they went down to the wreck they found the 
ensign half-mast high. They used to work from 
7.30 A.M. to 4.30 or 5 P.M., with one hour’s interval 
for dinner, and they generally managed to work in 
dips of from two to three hours. In this way they 
worked for five consecutive weeks, Sundays included, 
and with the aid of only three divers besides himself 
they contrived to recover the whole of the ship’s 
armament (consisting of six guns and two machine 
guns), as well as all the anchors, chain cables, yards, 
and spars. After clearing all this gear away, they 
made a careful examination of the boilers, and 
determined positively that they were quite intact. 
The bunkers, without exception, were found in good 
condition, and no explosion could possibly have 
taken place there. Lieutenant Pitt said, further, 
that he could not speak too highly on the etlicacy of 
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Messrs. Siete and Gorman’s gear. On one occasior 
when below he was standing on a mass of wreckage 


from which he slipped, and unfortunately fell head 


foremost. Fortunately, a diver close to him 
observed that which had happened, and managed to 
throw a bigh: of a rope down to him, which he 


(Lieutenant Pitt) succeeded in passing round the 
neck of his helmet, and, by this means, he escaped. 


He quite disbel eved in the use of the open helmet, 
and was certain that if he had had one on at the 
t'me of this accident he would have been drowned 
Ile wes very glal to hear that an electric lamp had 


od late ly l y Messrs. Siebe and Gorm in, 
for use unler water, Had they had one at the 
wreck moch time and trouble would have been 
_ ed. He would ike to hear whether any progress 

1ad been made towards the application of the tele 
ta to the service. While working on the 
Doterel the water was intensely cold (the ice on 
shore was at the time a foot thick), and though the 
divers could read the messages sent down to them 
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on a slate, they were urable to write 
i reply as their hands were too much 
chilled, and they had to go to the 
surface to make their communica- 
In answer to a question put 
by Mr. Anderson as to the tempera- 
ture inside the dress, he added that 
this depended upon the work being ————~—— 
done; when working hard, the tem- |. 
perature of the body was very high, || Fug 
in fact they had to cease working 
now and then to recover them- 
selves, but at the same time their 
bands were very cold, and they suf- 
fered much from this. The ligh t 
was good, and the water 
see for 7 ft. or 8 ft. round. 

Mr. Gorman then said, in reply to the discussion 
of his paper, that the little modification suggested 
by Mr. Halpin, would be gladly adopted. Mr. 
Schénheydev had asked him after the meeting why 
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‘the y > did not screw in the visors in the same way as 
that in which the helmets were screwed on, with the 
threads cut away to such an extent that only one- 
eighth of-a turn was necessary to fasten them ; and 
his answer to this was that it would be dangerous, as 
the slightest knock might cause the visor to become 
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Cetached, and of course the diver would then be 
drowned, The divers as a rule were familiar with 
working in the dark, and as an instance he men- 
ticued that his men had lately gone down and taken 








‘to pieces the whole of the engines in the submerged 


ship Caledonia, belonging to the South-Western 
Railway Company. ‘The engines were sent up to 
the surface in pieces, and the boilers were after- 








wards lifted. He hoped to describe in a separate 
paper, on a future occasion, his system of diving bell, 
but he would remark now that it differed totally 
from that used by Mr. Stoney at the Dublin Harbour 
works; he had had a long correspondence 
with that gentleman and had to thank him for many 
practical suggestions. The importance of diving was 
daily becoming greater and more fully recognised, 
and the Admiralty and the Royal Engineers now 
trained men and officers regularly ; the good policy 
of this was evident from the valuable services ren- 
dered by Lieutenant Dean Pitt in clearing up the 
mystery of the Doterel disaster. The total value 
of sponges now imported into England was about 
90,0002. annually, and these;were obtained by divers ; 
the pearl fisheries also were important, and he could 
instance the case of Captain Bell, who had in six 
weeks netted 8000/. at this work. His firm were 
developing the telephone, and he thought they could 
now say that it was perfect, but not yet being 
patented, he could not be expected to disclose the 


, details. 


At the close of Mr. Gorman’s remarks Mr. Fleuss 
exhibited in action the lamp which he had specially 
designed to work in irrespirable gases; it burnt 
methylated spirit, and is fed with oxygen compressed 
from sixteen to twenty atmospheres. ‘The price of 
the lamp is 13/. 10s. 


Power HamMMerS WITH A Movable FULcrum. 

After a vote of thanks to Messrs Gorman and 
Fleuss had been proposed by the President, Mr. 
Daniel Longworth’s paper on “ Power Hammers, 
with a Movable Fulcrum,” was read. This paper, 
which related to a type of power hammer with 
movable fulcrum, designed by the author, we shall 
publish in an early number. Mr, Longworth stated 
at the conclusion of its reading that Messrs, 
Shand and Mason had one of these hammers 
in use, and were thoroughly satisfied with it, Mr. 
Dunn remarked that he had had one of them at 
work for six years, serving six smith’s fires, and that 
it was much liked by the smiths, The wear in the 
air-cushioned cylinder was inappreciable, and in 
fact the wear and tear of the whole tool had been 





424 


ENGINEERING. 








[Aprit 28, 1882, 








but slight. The next speaker was Mr. David Joy, 
who said that in former years he had been largely 
concerned in the manufacture of small hammers, 
amongst other purposes, for use in making horse- 
shoe nails; he had made them of two standard sizes, 
28lb. and 561b., provided with air cushions and 
worked by a bar driven by eccentric motion. He 
had found great difficulty in getting the bar used 
for imparting the motion to stand, and he had tried 
many kinds of bars with but very indifferent results; 
he tried steel bars at first parallel, and afterwards 
thickened in the middle, next he used steel springs 
formed of plates, and finally he adopted ash wood 
for making them, and these gave more satisfactory 
results than any other material; their price was 
only 3s. each. Ile wished to know whether Mr. 
Longworth had had similar experience in the break- 
ing of the bars communicating motion to the 
hammer. 

Mr, J. J. Smythe, of Peasenhall, asked whether 
the author of the paper could give any data as to 
the economy in working of these hammers, He 
said that he knew steam hammers were very waste- 
ful, at least so far as steam was concerned, but the 
hammers would generally last for five or six years 
without any heavy repairs, merely a new set of 
piston rings about once a year being required. He 
thought, however, that Mr. Longworth’s hammer 
was superior to a steam one for small sizes provided 
the wear and tear and repairs required were not 
excessive. Mr. Paget inquired whether the belts were 
not frequently worn out when allowed to slip as 
described by the author in order to make the hammer 
go more slowly. 

In reply to these inquiries Mr. Longworth said 
that the strain on the bars of his hammer was quite 
different to that in Mr. Joy’s, in which a vibratory 
motion was communicated to the bar which was 
absent from his; it was doubtless this vibratory 
motion which broke the bars. Ile had bad no bars in 
his hammers broken as yet, neither had he had any 
trouble with the cylinders, and the wear and tear of 
the pistons was almost vi]. This latter fact could be 
accounted for by the fact that the cylinders were 
vertical, which enabled the pistons to be properly 
lubrisatei, while he adc pted large bearing surfaces. 
In many of his hammers <t first he had used piston 
rings, but latterly he had abandoned this practice and 
only putin plain pistons. He did not find any great 
wear of the belt ;roduced by its sliding to let the 
hammer run slowly. ‘The hammer at work at Messrs. 
Shand, Mason, and Co.'s could planish copper, and 
it worked so well that they could actually polish 
with it. 

Woo.-ComBinGc MACHINES. 

The next paper taken was one “* On Wool-Coml iog 
by Modern Machinery,” constructed by Mr, F, M. 
I. Lange, of St. Acheul-les Amiens. On the council 
tible were numerous samples of the wool produced 
by this machine, and after the reading of the paper 
the process of hand combing was practically illus- 
trated by Mr. E. A. Cowper, with a dexterity which 
called forth well-merited applause. We print Mr. 
Lange’s paper on page 425 of the present number. 

The discussion on this paper was commenced by 
Mr. Greenwood, of Leeds, who observed that the 
author had had several of these machines at work in 
France during the last five months, and they gave 
most excellent results. The firm of Greenwood and 
Batley were the sole makers of the machines in 
Great Britain, and he heped when the Institution 
met in Leeds, in the autumn, to be able to show 
them at work some of the machines now being 
made. It was also hoped that one of these machines 
would be ready for the Exhibition of the Textile 
Congress, to be held next June in Bradford, and 
which woull be opened by the Prince of Wales. 
One great advantage of this machine was that it 
turned out double the amount of work of any other. 

Mr. Lange said that one of the chief benetits of his 
machine was that it delivered the wool with a much 
longer fibre than any other machine, and that it 
reduced the percentage of noil, while giving better 
work, longer wool, greater quantity of work, with 
less trouble than that produced by any other 
system. 

Mr. E. A. Cowper then spoke, and said that he 
had seen the machine at work, and considered it a 
very good one, an improvement on all former ones, 
and he thought it would have a good run in this 
country, particularly as Messrs. Greenwood and 
Batley had taken up the matter. One important 
advantage it had was that the wool was not in any 
way strained in passing through the machine, as it 








hoped by the use of this machine English makers 
would be able to comb wool so finely as to turn out 
the celebrated French mousselaine-de-laine, 


Macuinery For SowinG SEED, 

After a vote of thanks to Mr. Lange, the conclud- 
ing paper of the meeting was read by Mr. Smythe, 
of Peasenhall. ‘This paper, which was ‘On 
Machinery for the Sowing of Seed,” was most 
beautifully illustrated by coloured diagrams executed 
by the author, and they certainly made an intri- 
cate subject much clearer than it otherwise 
would have been. At the conclusion of the paper 
Mr. Smythe explained his firm’s seed drills by 
means of a model made by his father forty years 
ago. The original drill, as made by his grandfather 
in 1800, was pretty much the same as that now in 
use, Mr. Smythe much regretted the absence of 
his competitors in the manufacture of drills from 
the meeting, as he hoped the discussion would have 
brought out some valuable facts. In writing his 
paper he had tried to make it a representative one, 
and to deal fairly with the productions of other 
makers. In an American drill which he had imported 
and tried, he found the tines to plant the seed too 
deeply, and this system was not adapted for this 
country, though it would to a certain extent make 
some progress in heavy land. He said he had 
adopted the system of making telescopic conductors 
for the seed in order to avoid the entrance of dirt 
as in ordinary conductors, which always proved 
injurious, 

Mr. Anderson, of Erith, regretted the absence of 
farmers and practical agriculturists, and he then 
referred to the trials made at Bedford by the Royal 
Agricultural Society in 1874 under his supervision, 
The number of drills there exhibited was enormous, 
in fact, they had to deal with no fewer than 12 
classes, and the report they sent in occupied 37 
pages of the Proceedings of the Society, and was in 
all respects most exhaustive. He thought it should 
have been referred to in this paper, as it was of much 
interest to those engaged in this particular industry. 
One of the chief points of merit in the eyes of the 
judges was regularity of delivery, and in this 
particular they had found that the cup machines 
were the best, and the others gave very various 
deliveries, in fact some of them produced a difference 
of as much as forty bushels per acre. ‘The prize had 
been given to the machine in which the greatest 
regularity was shown. One great defect remarked 
in almost all the machines exhibited was the very 
weak coulters used, so weak in many cases that they 
could not enter the ground ; this perhaps arose from 
the keen competition in manufacture which com- 
pelled the makers to cut down all parts to the 
lowest pussible dimensions. The seed box used by 
nearly all the makers had the great disadvantage of 
letting in the rain, for when once the seed was 
wet the dilliculty of distributing it evenly was much 
intensified, and he wondered greatly that none of 
the makers endeavoured to overcome this difficulty. 
All the machines had shown the greatest irregularity 
in working on the hill side. The machine to 
which he had alluded as having gained the prize was 
exceedingly simple in construction, and consisted 
merely of a hopper carrying the seed, having two 
small rollers placed underneath it covered by a pitch 
chain, this chain acting as the cups did in other 
machines. 

In his reply to this discussion Mr. Smythe said 
that his firm had not exhibited in 1874 at Bedford ; 
they had exhibited at Paris however. The irregu- 
larity in the distribution of the seeds was entirely 
due to the cups in not being properly set so that they 
could get hold of the seed in an even and regular 
manner. In the machines he now made the cups, 
whether drilling seed on the hill side or not, were 
not affected. He thought Mr, Anderson was quite 
correct in his remarks as to the strength of the 
levers, and from the drawing it was to be 
seen that his firm made them of sutfticient 
strength. With regard to the wet getting into 
the seed boxes, he thovght it a difficulty easily 
overcome, and the reason why the makers dis- 
regarded it was simply because as a rule no 
farmer used the sowing machine in the rain. 
Denning’s machine to which Mr. Anderson had 
alluded and praised for its general simplicity, had 
not come into general use, because it was not 
found durable and would not stand an ordinary 
amount of wear and tear; whenever any foreign 
substance got into the seed it wore off the bottom 


oo? 
thanks from the President to Mr. Smyth th 
above paper and the admirable way in which — 
illustrated. The President also announced that the 
autumn meeting of the Institution would be com. 
menced in Leeds on Tuesday the 15th August next 








THE NICOLAI RAILWAY. 

Wk publish this week on pages 422 and 423. and on our 
two-page plate, drawings of a new bridge over the river 
Msta on the Nicolai Railway, Russia. Page 422 contains 
a general elevation and plan of the bridge, with details 
of piers; page 423 further details of piers and caisson - 
and the two-page plate, details of the lattice girders 
composing this bridge. Since we shall, in our next 
week’s issue, give some further details of the work - 
accompanied by a small plan of that part of the line on 
which the new bridge and other improvements aro 
situated, we will defer further description till then, 








A STANDARD SYSTEM OF GEAR 
WHEELS. 
To THE EDITOR OF ENGINEERING. 

Sir,—The Mechanical Engineering Section of the 
Franklin Institute having under advisement the question 
of a standard system of gear wheels, would be glad to bave 
from millwrights and mechanical engineers, and gear 
users, their opinions on the following points : 

1. Should the pitch be diametral or circular? 2. If 
the latter, in what progression’ 3. What should be the 
proportion of tooth, height, &c., to pitch? 4. What should 
be the rule for determining dimensions to transmit a given 
horse power? 5. What is the most desirable outline and 
system of laying out tooth curves ? ; 

On this side, opinion seems almost unanimous as to the 
desirability of having uniformity, as far as possible, in the 
above points. I should be glad to hear either directly or 
through your widely circulated journal, the views of my 
British brethren. 

Very truly, 
ROBERT GRIMSHAW, 
Sec. of Mech. Eng. Section. 

Philadelphia, April 10, 1882. 








RAILWAY SIGNALLING. 
To THE EDITOR OF ENGINEERING. 

S1r,—The exhibits at the Crystal Palace of Sykes’ and 
Saxby and Farmer’s lock and block systems are of great 
interest, and no doubt they will come into general use, but 
not without modification in working the system, or the 
traffic on crowded lines cannot be carried on. I refer to 
the necessity of having cross-over and siding points right 
for a coming train befere ‘‘ line clear’ can be given to the 
preceding station. Even where that station is only half a 
mile off, it appears to me that the home signal and distance 
signal are complete protection to the station, so that a 
train may come close to the station without delaying either 
it or the shunting. Where the block stations are, say, 
three or four miles apart, there is something ludicrous in 
keeping a train standing at one, because a horse-box (per- 
haps) is being shunted four miles away. 

The same objection may be made to junction working on 
the above systems ; as an instance I may mention Hackney 
Downs Junction on the Great Eastern Railway, where I 
notice that Mr. Sykes’ apparatus has been fitted, and which 
accounts for the delay there the last few weeks. There are 
stopping trains calling at that station every eight minutes 
each way in the morning, and, in addition, express local 
and main line trains in between, so that it is of the utmost 
importance that the trains should run punctually, so as not 
to delay the expresses. Under the old mode of working 
(which has been in operation for ten years without an acci- 
dent) the service on this line has been carried on with the 
utmost punctuality ; but not so now, for if a train is cross- 
ing at the junction a line of rails on which another train 
is coming, the latter is now pulled up nearly « mile away, 
and the time lost in starting and running that mile throws 
out the following trains and delays all the traflic. 

It appears to me that under this system the junction 
signals might as well be abolished as being superfluous, 
the next stations on each side practically taking their 
places. I consider that the most important signal is the 
distance ; but that it should always be interlocked with the 
home and starting signals ; so that it cannot show clear 
unless they are clear likewise ; that it should be put well to 
the rear, and have a repeater fitted to it, so that the signal- 
man may be certain it is working properly; under this 
system trains can be ran at high speed even in fogs, and 
shunting can be done to within a very few minutes of the 
passage of a fast train. If any one watches the signalling 
on the Great Northern Railway (which is the most effi- 
ciently signalled of any line) he will see that this is the 
system upon which they carry on their heavy traffic, and 
yet can keep running (without delay) some of the fastest 
trains in the world. 1 believe it would be utterly impossible 
to carry their traffic if they adopted either of the above 
systems as at present carried out. 1 am afraid this letter 
has grown too long, but the subject is of as much import- 
ance to the travelling public as to railway engineers. 


I am, Sir, yours faithfully, 
London, April 24, 1882. F.S 





HALPIN’S COMPOUND ENGINE. 
To THE EDITOR OF ENGINEERING. ; 
Srr,—In reading last week your account of the trial of 
the Halpin compound engine at the works of Messrs. 





of the box as it passed out over the pitch chain. 





was in other machines to a greater orless extent. He 





The meeting then terminated with a vote of 





Manlove, Alliott, and Fryer, you mention the valve of the 
high-pressure cylinder as possessing ‘‘ special features. 
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Perhaps you will allow me to observe that the arrangement 
of a plain flat slide valve, having a transverse movement 
imparted to produce a variable cut-off, is very old indeed, 
and was introduced by Mr. WwW. Macnaught, of this town, 
about thirty years ago, being a modification of Petrie’s 
well-known piston valve, which has @ reciprocating and 
rtially rotating movement in combination. 


Pai ndependent of the antiquity of the design, Mr. Halpin 
will discover in the case of large — baving constant 
g loads, that the governor wi l be so heavily taxed 


vin 2 : 
birt dy Jabour, that steady running will be altogether 


impracticable. 
oe W. WALEER. 
Rochdale, April 25, 1882. 








COLD-AIR MACHINES. 
To THE EDITOR OF ENGINEERING. 

S1r,—In your impression of the 21st your correspondent 
“ Engineer” appears to think the form of air compressor 
adopted by Messrs. Piggott to be something new. Allow 
me to inform him that it is a modification of air pump 
called ‘‘ Tate’s air pamp,”’ and the same arrangement has 
been in use in London for several years, both for air com- 
pressors and vacuum pumps, and with good results. There 
is no doubt, therefore, about it being public property. 

I am, Sir, yours most obediently, 
South Hackney, April 26, 1882. S. J. WILFORD. 





To THE EDITOR OF ENGINEERING. 

Sir,—In your last issue I notice a communication by 
“Engineer.’’ The writer of this letter, like many others, 
after making a very correct statement, viz., that ag 
compressor is an essential of a good cold-air machine, pro- 
ceeds very neatly to illustrate the supposed fact that a 
cold-air machine whose compressor nas ‘ struck him’’ is 
the best machine of its kind. 

I perceive, Sir, your note to the effect that Messrs. 
Piggott have obtained letters patent for their arrange- 
ment, and would beg to inform you that if this applies to 
their compressor, that theirs is the third time, to my 
knowledge, that this style of compressor has been patented 
within the last twenty years or so. 

It was first patented by an American named Garrison, 
and after many trials by a Manchester firm was abandoned 
for the following very sufficient reasons. It was found 
that a considerable amount of power was needed to over- 
come the vacuum produced during the first part of the 
return stroke of the piston. It was farther found that the 
machine could not be run at anything but a very moderate 
rate, on account of the speed with which the holes were 
re-covered by the returning piston. 

To overcome the latter defect the cylinder had to be con- 
siderably elongated ; thus, not only making it bulky but 
causing the expulsion of a considerable amount of air which 
had already been taken in, and here again there was a 
waste of power. 

To overcome the first defect (vacuum) Garrison intro- 
duced what he called a relief valve, which was in effect 
nothing but an ordinary suctional inlet valve. The com- 
pressor, however, retained its bulkiness, and in this respect 
and in the matter of re-expelling air already taken in, was 
inferior to other ordinary compressors, and was in con- 
sequence abandoned. I have only to add that, any 
macbine constructed with such a compressing arrangement 
must essentially occupy much room and be very wasteful 
of power, for the amount of air delivered within any given 
time. Yours, &c., 

Warrington, April 26, 1882. J. W. pg V. GALWEY. 

[We print our correspondent’s letter but we think that 
it would have been better if, before writing it, he had ascer- 
tained what Messrs. Piggott really claim as novel in their 
cold-air machine. ‘The use of an air pump cylinder having 
perforations at the middle of its length is a detail for which 
alone we have no reason to believe that Messrs. Piggott 
claim any special novelty; but it is a detail well worth 
mentioning in a description of their macbine.— Eb. E } 


COLLIERY OUTPUTS AND THE LOADING 
OF PIT CAGES. 
To THE EpiTOR OF ENGINEERING. 

S1r,-In your issue of April 21, 1882, we note an account 
given by your correspondent in South Wales of the 
immense output of coal, averaging 1500 tons per day, 
effected at the Cymmw Colliery, Pontypridd, where a 
novelty in the banking apparatus is in use, by means of 
which no sooner has the cage come to rest on the props 
than the full trams leave the cage on their way to the 
screens, empty ones have taken their place on the cage, 
which is lowered again almost instantaneously into the 
pit, and the whole operation of making the change is so 
— as scarcely to admit of the winding engines coming 

rest. 

Now, as this immense output has been obtained in a very 
great measure by the adoption and use of this patent 
banking apparatus (the invention of Mr. H. Fisher, of the 
Clifton Collieries, near here, and where amongst other 
collieries the apparatus has been in work for some time), 
we, as the sole makers, think that this fact should be 
known in connexion with these gratifying results, and a 
thare of the honour given to whom it is due. Con- 
sequently, we should be glad if you would insert this in 
the next issue of your valuable paper ; for, in the interests 
of colliery proprietors and the public generally, we think 
that too much attention cannot be drawn to automatic and 
labour-saving appliances such as the one referred to. 


ee Yours obediently, 
Nottingham, April 25, 1882. WARSOP AND HILL. 
~~ DREDGERS. 
To THE EpITOR OF ENGINEERING. 


S1r,—The letter of your correspondent “ B.” is a fair 
example of the style in which the advocates of hopper 

















dredgers endeavour to promote their case ; it is so easy to 
make general statements—‘“‘ has reduced the cost of dredgin 
so much,”’ &c.—and to accuse outsiders of being Solis 
the age ; it often tells, like abusing the plaintiff’s attorney 
when you have a bad case; and then details and exact 
figures are so open to criticism. 

I never said that a hopper dredger may not be the most 
economical in the particular case cited by Mr. Samuel; no 
doubt there are some instances in which this system 
answers very well. What I did say was that the fixed 
dredger with attendant barges is the cheapest and best 
method where constant work is to be had, and it will 
require something more than mere assertion to make me 
change my views. And, morever, the majority of engineers 
in this country seem to be like me what ‘‘ B.’’ would call 
behind the age.- ‘‘ B.’’ seems to know a good deal about 
the hopper dredger, will he inform your readers how 
many are at work (and where) in this country at places 
where constant and regular work is to be had? Perhaps 
at the same time he will say why it is they are not 
adopted at the great majority of our large ports ? 

It is on the face of it absurd to send expensive plant out 
to sea (or elsewhere), carrying mud when such work can be 
done by vessels costing a tenth or a twentieth part of the 
money, if the expensive machine can be profitably employed 
at her legitimate work. Roughly speaking, that is the 
theory of the question, and as for the practice, I will for 
the nonce adopt ‘‘ B.’s’’ style, and say that under general 
circumstances dredging can be done from 25 to 50 per 
cent. more cheaply by the fixed dredger system. The 74d. 
per yard spoken of in ‘‘ B.’s”’ letter is a high price, but, 
of course, there may be a reason for it; all I ask is that 
the public should not be asked to suppose that because 
there has been a reduction in cost by using the hopper 
dredger in a particular case there is no doubt of the 
superiority of the system either in this or in other 
instances. 

‘* B.’s’’ dredger working in a heavy sea is very interest- 
ing, but do dredgers often have to work in heavy seas? If 
he will limit the claims of his pets to some few special 
circumstances of this kind he will arrive at the only con- 
clusion at all warranted by his facts. 

The habit of generalising from isolated cases is one to 
which engineers as a rule are not prone, and warning your 
readers in this particular instance of the fallacy of Mr. 
Samnel’s deductions was perhaps unnecessary, but I have 
noticed that the sapporters of the hopper dredger are 
particularly addicted to this method of promoting their 
case, and some few half-informed people might be deluded 
by the boldness of their assertion. 

Tam, Sir, ae 








WOOL-COMBING MACHINERY. 
On Wool-Combing by Modern Machinery.* 
By Mr. F. M. T. Lanaz, of St. Achcul-les-Amiens. 

THE combing of wool by machinery has made such vast 
progress towards perfection, that it will be unnecessary to 
do more than touch upon the old process of combing by 
hand ; but a few words may be devoted to this subject, in 
order to give a clearer idea of the work to be performed on 
the raw wool. 

The wool, after having been washed, is in a very tangled 
state, and full of little knots and burrs, technically called 
buttons, neps, or motes. It therefore requires to be 
straightened out, and to have the buttons, neps, or motes 
removed from it; and this can only be done by passing a 
comb through the mass many times.t 

The wool works much more kindly if the combs (which 
have steel teeth) are warm, and a little oil is put on jthe 
wool ; hence in former days three hand-combers generally 
worked around one “‘ fire pot,’’ with burning charcoal in it, 
and each man placed one of his hand-combs on the edge of 
the pot to get warm whilst he was using the two others. 
Of een, one comb was placed on a projecting vertica] 
spike attached to a post (or the “‘ pad post’’ as it was called) 
with its teeth standing upwards; and into this the comber 
lashed or struck the end of a bunch or body of wool which 
he held in his hand, until the comb was loaded. He then 
took a warm comb, and repeatedly passed its teeth down~- 
wards, first through the end of the fringe or mass of wool 
in the fixed comb, and then gradually closer and closer up 
to the teeth; thus not only getting all the ‘* buttons,” 
which he bad combed out of the wool, well into and behind 
the teeth of his own comb, but also combing out about half 
of the wool from the fixed comb into hisowncomb. He 
then placed the comb he had been working with on the 
post; and taking the third comb fresh and warm from the 
fire, proceeded exactly in the same way with this, until it 
became loaded in its turn. He then fixed this last comb on 
the post, and proceeded to draw off the projecting fringe of 
wool (or “ milk it off,’’ as it was sometimes called), drawing 
it off with bis fingers and thumbs into a long and nearly 
clean sliver of wool. This clean wool is called ‘‘ top.” 

The above process cost about 2s. 6d. a pound to do, and 
sometimes had to be repeated. In France it was common 
to take out any ‘‘ buttons’’ remaining in the sliver after 
combing with the lips, the sliver being held up against the 
light by the two hands in order to discover them. This 
process was called ‘* nactage.”’ 

The wool and impurities which remain in the comb after 
drawing off are called “‘ noil,’’ and are sold to cloth makers, 

* Paper read before the Institution of Mechanical Engi- 
neers. 

+ Saint Blaise, Bishop of Sebaste in Cappadocia, who 
lived in the second century, is supposed to have been the 
inventor of the hand comb, and he died a martyr, his flesh 
being torn to pieces with his own iron combs. In the fourth 
century combing was effected with a single row of pins; 
when shorter wools came to be combed, the rows were 
increased up to five, or even more, in order better to clear 
the wool of knots and impurities. 








who require a somewhat “ fuzzy’’ thread for cloth, and not 
a long smooth fibre like that used for merino, mousselaine- 
de-laine, serge, worsted, &c. 

The first wool-combing machine was invented by the 
Reverend Edmund Cartwright, of Doncaster, in the year 
1790, and he afterwards made further improvements in it. 
This is the same Edmund Cartwright who invented the sur- 
face condenser for steam engines and the power loom, &c. 
His combing machine was described shortly in a paper by 
the late Mr. Benjamin Fothergill (Proceedings, 1853, page 
151). It was an exceeding ingenious machine, considering 
that it was the first to deal with a material which until 
that time had —_ been treated by hand ; and the motions 
that were adopted were evidently in imitation of the hand 
motions in combing. Thus the ‘‘ crank lasher’’ has a pair 
of small feed rollers to deal out the sliver as the ‘‘ lasher’’ 
lashes it into the receiving comb, which stands in the place 
of the fixed hand comb. This is a large cireular comb 
travelling slowly round, and having its teeth horizontal, 
and pointing inwards. The wool is worked or cleaned by 
a conical working comb, which moves in a vertical circle, 
with the points of its teeth towards the points of the teeth 
of the circular receiving comb. This conical comb not only 
brings the wool round to be combed, but when combed 
carries it on to the drawing-off rollers, where it is drawn 
off in a clean sliver or “‘ top,’’ leaving the noil and dirt in 
the comb, from whence it has afterwards to be removed. 

Mr. Cartwright made several improvements in his 
machine, but met with great opposition from the hand 
combers. A Bill was presented to Parliament to suppress 
combing by machinery, but was thrown out by a large 
majority. The combing by this machine was not by any 
means perfect, nor indeed was the work done by hand 
perfect, but often had to be done twice over, causing great 
expense and loss in wool. 

A little later, Hawksley, of Nottingham, improved this 
machine, though still leaving much to be desired; his 
machine was made by Robert Ramsbotham, who it appeared 
did not think well of it. It was not until long after this 
that any combing machine worked at all on the true 
principle for obtaining really clean ‘‘top;’’ and it was still 
later that a machine was invented to take out all the ‘‘ top,”’ 
and thus leave none of it mixed with the noil. 

The next combing machine that deserves notice, and in 
fact the first that was in any degree satisfactory, was not 
brought out for thirty years after Cartwright’s. It was 
invented by Godart. of Amiens, in France, in 1823, and was 
patented here in 1827 by John Platt. It was made by 
Collier, and was called ‘* Collier’s comb.’’ Some of these 
combs were at work as late as 1854, or perhaps a little 
later, in this country. The machine was of very simple 
construction. It consisted of two large circular and 
cylindrical combs (that is to say, combs in which the teeth 
stood up like a crown parallel with the axis) and two pairs 
of drawing-off rollers and nothing more. The combs, which 
were heated by steam, were set with their peripheries ran- 
ning near each other, and their teeth pointing towards each 
other, but with their axes somewhat inclined to the hori- 
zontal in opposite directions. Thus, when one comb had 
been loaded with wool, which was lashed into it by hand, the 
teeth of the other comb, as the two combs revolved, would 
enter the wool, and then, as the teeth separated, would comb 
it out, leaving the projecting fringe comparatively clean 
and free from buttons and neps. ‘The combs were gradu- 
ally advanced towards each other, so as to comb closer and 
closer up to each other. Finally the combs were stopped, 
and the ‘‘ drawing-off rollers’’ were advanced; the fringes 
of wool on each comb being entered between its drawing- 
off rollers, the rollers were started, and drew off a sliver of 
‘top’ from the comb, the comb revolving very slowly 
until it had made one revolution. By this time all the 
‘*top’’ had been drawn off from it, and its teeth were then 
stripped of the remaining noil, and reloaded with wool to 
start afresh. With this machine the noil often amounted 
to 33 per cent. in weight of the cardings, i.e, of the wool as 
brought to the comb, after it has been freed by washing 
and carding from dirt, tar, sand, stones,andrubbish. This 
comb was more suited for low and long wools, and one 
great objection was that the wool was imperfectly done, 
and that the action was intermittent. 

Many machines have been brought out since Collier’s, 
but it is quite unnecessary to attempt to describe them all. 
The machines of greatest note are tabulated below, in order 
of priority. 

Heilman’s, 1845 (often called Schlumberger’s on the 
Continent). 

Lister and Donnisthorpe’s, 1819-51-52. 

Preller and Eastwood’s, 1852. 

Noble’s, 1853. 

Crabtree’s, 1854. 

Lister’s, 1856. (Improvement on Noble). 

Rowson’s. (Improvement on Lister). 

Holden’s, 1856. 

Smith and Bradley’s, 1871. 

Mirfield and Scott's, 1870. 

Platt’s, 1879. 

Lange’s, 1881. 

Heilman’s machine has been fully discussed in Mr. B. 
Fothergill’s paper (Proceedings, 1553, p. 151). It may 
shortly be described as a working comb, to comb the end 
of a sliver with mechanical means for drawing off the 
portion combed to form a detached ‘‘tuft.’’ ‘Ihe fibres 
of which the hinder part of this tuft was composed were 
then drawn through teeth, so that the whole was clean; 
avd the tufts were pieced up by being laid one on the 
other. It is believed that this is the first case in which 
detached tufts of wool were drawn through teeth to comb 
them. This was essentially a short-wool machine, not 
adapted for long wool, but well adapted for combing 
cotton, which up to that time had only been carded. 

Lister and Donnisthorpe’s machine followed shortly after. 
This takes hold of the front dirty end of a sliver of wool 
lying in screw gills, by a positive nipping apparatus com- 
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LANGE’S 


WOOL-COMBING 


MACHINERY. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, ENGINEERS, LEEDS. 


posed of two jaws of metal, one covered with leather; 
these jaws draw out a portion from amongst the teeth of 
the screw gills by main force, and with such violence indeed 
as to break and strain some of the fibres. The tuft thus 
detached is then deposited, with the clean end outwards, 
on the teeth of a circular comb, heated by steam, thus 
forming a fringe which is drawn off by drawing rollers. A 
dabbing brush was used to press the wool down into the 
receiving comb. All the noil in the circular comb was 
stripped out before it came round again. This is a long- 
wool machine, though it can comb tolerably short wool 
also. It created quite a revolution in the trade, and was 
very successful. 

Preller and Eastwood’s (also known as the Opell on the 
Continent, from the name of the inventor) cleans the tuft 
of wool on cards, not combs, and then pieces it up to form 
a sliver. The tufts are taken by a comb, fixed on the end 
of a reciprocating arm ; the wool is taken from the end of 
a sliver (fed in by rollers intermittently) and carried past 
and over rollers clothed with cards, and deposited on toa 
receiving comb, worked by a travelling chain, from which 
comb it is drawn off by drawing rollers. A dabbing brush 
was used to press the wool down into the receiving comb. 
The noil was stripped off the receiving comb subseqnently. 

















Crabtree’s machine differs from the last named, inasmuch 
as, in place of a single reciprocating arm carrying a comb 
to take and deposit tufts, there are several arms having 


separate combs on them. The arms are capable of turning 
round on an axis, so that, although when they take wool 
they are travelling point first, when they deposit the tuft 
they are travelling head first. The cleaning is by card 
rollers, very much as in the last machine, and the noil is 
similarly stripped from the receiving comb. 

Noble’s machine is very peculiar; it consists of a large 
circular comb some 4 ft. or 5 ft. in diameter, with a smaller 


| comb, about one-fifth the above in diameter, placed inside 


it and running close to it at one point. The two circum- 
ferences travel at the same speed, and both are heated by 
steam. The machine is fed by a complete circular fringe 
of slivers, which are arranged outside and around the large 
comb, and are drawn from a number of “ balls’’ or reels 
of slivers, about eighteen in number. The ends of these 
slivers are passed through open-ended boxes or troughs, 
hinged at their outer ends; so that, on being lifted or 
depressed, they lift the ends of the slivers, or deposit them 
in the large comb respectively; but inasmuch as they 
only so deposit the slivers at the very point where the large 
and the small circular combs coincide, they engage the ends 


of the slivers in both combs at once. As these combs in 
their revolutions separate, the wool is separated, and the 
fringe projecting from each is combed by the other, thus 
presenting two clean fringes of wool, both of which are 
drawn off as “‘top’’ each by its own drawing-off rollers. 
A quick-acting dabbing brush is used to press the wool 
down into the two combs at the proper point. The noil is 
stripped off from the small comb before it comes round 
again, and the ends of the slivers are lifted out of the 
large comb by their “ boxer,’’ and advanced a little, 
ready to be again deposited at the right point into the two 
combs. This machine is well adapted for short wool. 

Lister’s improvement on Noble consisted in applying 
two small circular combs instead of one, inside the large 
comb, which was made larger for the purpose, thus pro- 
dacing a double machine. 

%awson’s improvement on Lister consisted in an improved 
mode of feeding the circular receiving comb, by doing 
away with the nipping apparatus, which often injured the 
wool, and by causing the feeding head to advance right up 
to the comb, and place the projecting end of the sliver into 


it; so that, on the feeding head retiring, it combed the 


fringe projecting from the receiving comb, and the receiv- 
ing comb combed the end of the sliver projecting from the 
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COMPOUND PUMPING ENGINE. 


CONSTRUCTED BY 


feeding head. The outside fringe on the receiving comb is 
drawn off by drawing-off rollers as ‘‘top,’’ and the short 
fringe projecting inside the receiving comb is drawn off by 
other rollers, and returned to the feeding head to pass 
through again to be combed. 

Holden’s machine has two pair of feeding rollers, but 
instead of having a reciprocating arm like Opell and Crab- 
tree, ora drum with a series of combs to take the fringe, 
and then having the projecting tuft combed by card rollers, 
the feeding-on rollers, called ‘‘ boxers,’’ themselves lash 
the wool into the receiving comb. After this it is held by 
a pressing plate, and the projecting fringe is combed by a 
set of gill fallers working from the bottom upwards. This 
apparatus is called the ‘‘ square motion.’”’ The fallers have 
some eighteen rows of pins, and are seven in number; the 
wool taken by the square motion is called ‘* robbins,’’ and 
is returned to the cards. The carrying comb has two rows 
of pins and is 4ft. in diameter. A comb called a 
‘** nacteur,’’ larger by two or three rows of pins, and some- 
times made in segments, comes down into the tuft or 
combed fringe to prevent impurities passing through at the 
drawing-off, which is effected by horizontal rollers. The 
‘“‘noil’’ is afterwards taken out from the receiving comb by 
means of a small scraper moved rapidly up and down. 

Smith and Bradley’s, and Mirfield and Scott’s improve- 
ments on Noble simply provide a very narrow clean layer 
in the slivers, as they come round to be deposited in the 
minute space between the two circular combs. This small 
clean space is obtained by depositing the slivers in the large 
comb, before they come round to the point of coincidence, 
then withdrawing them a Kittle way so as to give the 
beginning of a combing, and then lifting them again and 
advancing them, so us to deposit this combed and cleaned 
part just at the point of coincidence of the two combs. 
This is with the view of preventing any small button or mep 
escaping into the ‘‘ top.”’ 

Little and Platt’s machine consists of a wheel or frame, 
with some six or more sets of nipping apparatus on it. 
These take tufts from a screw-gill feeding-head, and deposit 
them in a circular receiving comb after the general manner 
of Lister’s machine ; the sliver is afterwards drawn from 
the receiving comb by drawing-rollers in the usual way. 

Lange’s machine introduces an entirely new process, and 


for the first time combs the whole of the ‘‘ top’’ out of the | 


wool before letting it go. This it accomplishes by first 
combing out the bulk of the “‘ top,’’ and then combing out 
such portions of ‘‘top’’ as are still left mixed with the 


noil. It thus obtains a much larger proportion of ‘‘ top,’’ | 


and leaves nothing but absolute noil to be stripped out of 
the comb, and go away as noil; instead of having so much 
‘‘top”” mixed with the noil, as to necessitate recarding 
before the whole can be finally combed. It is another 
advantage of this machine that it leaves the wool the full 
length after combing, because it is invariably placed on two 
combs, which comb the wool by separating ; so that it is 
neither held down by pressing plates, or drawn off with 
anything like a nip, holding the wool fast. It is this | 
machine that will now be described.* 





*A perspective view of the complete machine is given on | 
the opposite page. 
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There is a large circular receiving comb C, Fig. 1, very 
like that used in a Lister or Rawson machine, but having 
more teeth in it as a rule, and at a finer pitch. The head 
of the machine, with the feeding comb, brings the wool 
forward and places it on the circular receiving comb C and 
head-comb H, into both of which it is pressed by brushes B. 
The head recedes, and leaves a combed fringe on the circular 
comb, while retaining a fringe of combed wool in the head- 
comb ; this latter fringe on the second stroke is lifted and 
thrown over the circular comb, and is drawn off, farther on 
in the revolution, from the back (when it is called ‘‘ back- 
ings’’), after the front fringe has been drawn off by hori- 
zontal rollers. In these operations there is nothing to 
break the wool. 

There are drawing-off rollers both inside and outside of 
the large circular receiving-comb C. The outside rollers 
R,, taking the largest quantity of “‘ top,’’ are horizontal, 
whilst those inside R,, are vertical. Both the slivers from 
these rollers are run out of the machine together, through 
one ‘‘ tweedler’’ or revolving funnel. 

There is a small circular receiving-comb c, placed inside 
the large circular receiving-comb C, and almost touching 
it at one point. At a short distance before this point of 
coincidence there are lifting knives K, to lift the wool 
remaining in the large comb out of that comb; and by 
means of a trough T T, which receives the wool so lifted 
out in an unbroken state, it is diverted a little sideways, 
by about balf its width, and is then deposited into the two 
combs exactly at their point of coincidence. (See detail 
views, Figs. 2 and 3.) It is dabbed down into them by 
a quick-acting dabbing brush B, so that, on the continued 
rotation of the combs, they separate, and present two 
combed fringes. Of these fringes, that which projects 
inside the large comb is allowed to remain in it. and to 


pass round to the feeding head, where the fresh wool is | 


being fed in. It then passes on, as part of the main bulk 
of wool in that comb, and is drawn off by the vertical 
drawing-off rollers Re, inside the largecomb. The other 
clean fringe of long wool, which is left in the small 
receiving-comb c, is drawn off by a third pair of drawing- 
off rollers R,, and forms an additional or third sliver of 
clean wool, which is added to the other two, and runs out 


| of the machine through the ‘‘ tweedler,’’ so as to form one 


body of clean ‘‘ top.”’ 

The noil remaining in the small circular comb is lifted 
out by lifting knives K. This is all actual noil, and is 
used at once for the ordinary purposes for which noil is 
adapted ; it is rather more valuable than the noil ordinarily 
obtained, as it bas had less strain put on it, and is less 
broken than when it bas been subjected to a positive nip in 
a nipping apparatus. The clean ‘“‘top’’ is also more valuable 
than usual, because it has not been broken or strained in the 
combing by any nipping apparatus, nor has been violently 
treated in any way; thus it remains of its full natural 
length, and can be spun to a higher number or ‘‘ count.” 

The proportion of noil to cardings is greatly reduced in 


this machine, and is in fact the smallest possible. Another | 


very important item is that the machine takes such a heavy 
feed, and works so fast, that it does much more work in a 


wool requires carding over again. 
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COMPOUND PUMPING ENGINE. 

WE reproduce from the American Machinist an engray- 
ing of a large pumping engine recently fixed in connexion 
with the improvements of the Mississippi River. Our con- 
temporary describes the engine as follows : 

‘*The improvement of the Mississippi River, which has 
been talked of for the past twenty years or more, is now 
assuming an active form, and special machinery is now 
being constructed for the purpose of carrying out what are 
considered the best suggestions for permanently improving 
the channel. During the freshet season the high banks of 
the river are washed down into the channel, from which 
_ oat is deposited along the river, forming bars and 
shoals. 

‘*The Mississippi Commission appointed by the United 
States Government, having been fully organised with 
General Q. A. Gillmore as President, have decided to 
employ the following well-tried method for preventing the 
washing away of the banks of the river : 

‘‘ The banks are to be washed down by a process used in 
hydraulic mining operations, by firing a stream of water 
from a 2in. nozzle against the banks under a pressure of 
200 lb. to the square inch. The high banks are to be 
reduced to a uniform grade of 1 ft. to every 24ft. After 
the banks have been thus reduced, and the channel cleaned 
to the desired depth, mattrasses of coarse iron wire netting 
woven full of willow slips are to be spread along the sides 
of the channel, so that before the wire netting will have 

| rusted away the willow slips shall have taken root and 
| formed a permanent mattrass of roots, which will be a 
sufficient protection for the banks against the swift current 
‘of the river. To get the required pressure and quantity of 
water for washing down the banks it bas been necessary 
to design a special portable plant of machinery. 

‘** A large scow or barge, 100 ft. long and 40 ft. wide, has 
been constructed to hold the 100 horse power boilers, and 
pumping engine; also a pile driver and hoisting apparatus. 

‘*The engine is shown in the accompanying engraving. 
It was designed by C. P. Deane, of the Deane Steam Pump 
Company, of Holyoke, Mass., and 92, Liberty-street, New 
York, and was recently built at their works. It is styled 
by the designer a ‘‘ compound, condensing, duplex, outside- 
plunger pumping engine,”’ which is rather a long name, but 
it correctly designates the machine. The high-pressure 
cylinders are 18in. in diameter, the low-pressure 36 in., 
and plungers 16 in., with a stroke of 24in. It is designed 
to discharge 2000 gallons of water per minute through a 
2 in. nozzle under a pressure of 200 lb. to the square inch, 
as required by the Commission. 

“The piston speed will be about 90ft. per minute. The 
| frame or bed consists of four cast-iron chaunel bars 30 ft. 

long, strongly bolted together side by side by tie rods, and 
| held in position by distance pieces. It will be understood 
| that as this engine sits upon no foundation except the deck 
of the barge, it must be so constructed that when the barge 
| changes its shape, as it always will, the alignment of the 
| engine will be unaffected by such derangement, and must 
| therefore be complete in itself. The piston rods of the low- 
| pressure cylinders pass directly from the crossheads, 


the pistons within the low-pressure cylinders, thus avoiding 


day than most machines; besides which no part of the the past sleeves outside of the high-pressure cylinders, to 
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all internal connexions which are generally more liable to 
derangement than a simple stuffing-box. The plungers are 
strongly supported by crossheads moving upon guides, and 
are provided with brass gibs which are easily and quickly 
adjusted. 

** The valve motion is very simple, as may be seen in the 
engraving, and plain D slide valves are used. Cushioning 
valves are placed in the ports of the low-pressure cylinder, 
so that any desired sibushnenh may be secured. The 
engine is provided with a Deane independent condensing 
apparatus, which maintains a constant vacuum when 
desired. 

** All parts of this engine are easily accessible when occa- 
sion requires. Its total weight is about thirty tons. The 
nozzle pipe is of iron, and, having universal joints, is 
supported by a crane. This pipe is about 90 ft. long, and 
can be adjusted to all heights, and can be pointed in all 
directions by the aid of the derrick and universal joints. 
This delivery pipe is to bave a number of outlets to suit all 
kinds of work and positions. Each of these openings is 
provided with the standard hose fitting, for holding heavy 
nozzles ; besides, several of the outlets are to have Little 
Giant hydraulic machines affixed. We await the perform- 
ance of this engine with interest.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Seamer and Pickering Railway.—On Thursday, 
Major-General Hutchinson, the Board of Trade inspector, 
Officially inspected what is known as the Pickering and 
Seamer branch of the North-Eastern Railway, which gives 
direct communication between Scarborough and Pickering 
by a junction effected at Seamer, and opens ont some of the 
most romantic scenery in Yorkshire, including Forge 
Valley, Rivaulx Abbey, &c. A train left Pickering, in 
which the general was accompanied by Mr. Copperthwaite, 
the district engineer of the North-Eastern Railway Com- 
pany, Mr. Christison, passenger superintendent, and Mr. 
Kelsey, late resident engineer, and at present the resident 
engineer for the construction of the new Tay Bridge. The 
inspector examined all the bridges, signals, and the road 
generally, and afterwards expressed his approval of the 

line, which will be opened for traffic on the 1st of May. 


Increase inthe Bessemer Trade.—We learn that Messrs. 
S. Fox and Co., Limited, Deepcar, are erecting foar more 
Bessemer converters, and that within a very short time the 
output from them will be in the market. The orders 
secured by this firm from local buyers increase, and not- 
withstanding the tempting offers of west country makes, 
local houses are holding their own. Business in this 
branch is steady, with every prospect of a fair run during 
the summer. 


Kilham Rolling Mills Company, Limited.—The report of 
the directors of this company for the year ending March 31 
last, states there is 2180/. 18s. 10d. available for dividend, 
and the directors recommend that a dividend of 4s. per 
share be declared, payable on May 1 next, and that the 
balance, 1801. 183. 10d., be carried forward to next year’s 
account. 








NOTES FROM THE NORTH. 

GuLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was again weak, and a large amount of 
business was done at prices receding to the extent of 2}d. 
per ton. There were transactions during the forenoon at 
from .47s. 0jd. down to 46s. 9d. cash, and the close was 
buyers at 46s. 9d. cash, and 463. 1ld. one month, and 
sellers wanting 1d. per ton higher. A fair amount of busi- 
ness was done in the afternoon, when te feeling was some- 
what better, at 463. 8d. up to 463. 1ld. cash, and at the 
close there were buyers offering 463. 10d. cash and 47s. 
one month, and sellers near. The warrant market hada 
recovery on Friday of the decline of the previous day, but 
on the week there was a decline to the extent of 44d. per 
ton from the previous week’s close. In the morning busi- 
ness was done at from 46s. 1ld. up to 47s. 2d. cash, and 
from 47s. 2d. up to 47s. 4d. one month ; and at the close of 
the market there were sellers at 47s. 1d. cash and 47s. 3d. 
one month, and buyers near; and in the afternoon the 
quotations ranged from 47s. 1d. to 47s. 3}d. cash and from 
47s. 3d. to 47s. 53d. one month ; the market closing with 
sellers at 47s. 3d. cash and 47s. 54d. one month, and buyers 
offering ld. per ton lower. Monday’s market was quiet, 
and the prices closed much the same as on Friday. ‘there 
were transactions during the forenoon at 47s. 3d. down to 
47s. 14d. and again up to 47s. 3d. cash, and at the close there 
were buyers at 47s. 3d. cash and 47s. 5d. one month, and 
sellers near. The afternoon quotations ranged from 
47s. 3d. to 47s. 2d. cash, and there were buyers at the close 
offering 47s. 2}d. cash and 47s. 4}d. one month, and sellers 
near. Yesterday’s warrant market was dull, and there 
was a decline in prices to the extent of 4d. per ton. 
At the opening there were transactions reported at 
473. 3d. cash, but prices soon fell to 46s. 19}d. cash and 
from 47s. 54d. down to 47s. 1}d. one month, the close 
being buyers at 46s. 10}d. cash and 47s. 14d. one month, 
and sellers near. Owing to the funeral of Mr. Rindfleisch, 
a much respected member of the Iron Brokers’ Asso- 
ciation, there was no market in the afternoon. Business 
was done this forenoon at 46s. 114d. to 47s. 2d. cash, and 
at 47s. 2d. to 47s. 3d. one month, the close being sellers 
at 47s. 2d. cash and buyers at 47s. 14d. The afternoon 
business was done at 47s. lid. to 47s. 2d. cash, and at 
473. 34d. to 47s. 4d. one month. It is noted as rather 
strange that with the decline in the prices of warrants 
makers’ iron is not only very firm, but several of the leading 
brands are actually unobtainable, the makers being unable 
in some instances to supply even the iron which they have 
sold, As is well known in the trade, the ‘‘ bears’’ are pretty 
heavily sold with irou for the next few weeks, and they will 








have to meet their engagements somehow ; but as long as 
they can get iron out of the store at 1s. 3d. to 1s. 6d. per 
ton below the makers’ rates, they will prefer that course ; 
and yet it is doubtful whether, under those circumstances, 
they are not subjecting themselves to a loss. Warrant 
holders, of course, will certainly be stiffer in accordance 
with the pressure of the demand. A recent cable message 
from New York states that Scotch pig iron shows but little 
movement, and that there is not likely to be any improve- 
ment so long as importers press sales rather than put 
arrivals into store. There are very few fresh orders 
coming to hand, either for the United States or the Con- 
tinent, but Australia takes a goodly quantity of iron. The 
home demand remains steady, and more Scotch pig iron 
is being consumed in consequence of the limited difference 
between the price of Scotch and Cleveland. Last week’s 
shipments of pig iron were very large, amounting to 14,170 
tons, as against 11,492 tons in the corresponding week of 
last year. The largest shipments were—1500 tons to the 
United States, 1450 tons to Canada, 1128 tons to Australia, 
&c. ; 20,003 tons to Germany, 1120 tons to Holland, 700 
tons to Russia, 1200 tons to Italy, and 490 tons to France. 
The number of blast furnaces in actual operation is now 
108 as compared with 121 at this time last year. The 
stock of pigironin the public warrant stores stood at 
632,479 tons yesterday afternoon. 

The ‘* Peter the Gieat.’’—Shortly after the Russian war 
vessel, Peter the Great, left the Clyde, a friendly arbitra- 
tion was opened in London between the Russian Govern- 
ment and Messrs. John Elder and Co., to settle sundry 
disputed points concerning the question of the premiums 
claimed under the contract by the builders of the engines 
for excess of performance beyond that stipulated in the 
contract, and certain counter claims preferred by the 
Russian Government against the firm in consequence of 
alleged delays in the completion of the work. The arbiters 
were: For the Russian Government, Mr. William Braham 
Robinson, the Chief-Constractor at the Portsmouth Dock- 
yard ; and for Messrs. John Elder, and Co., Mr. William 
Stroudley, the locomotive superintendent of the London, 
Brighton, and South Coast Railway. The result of the 
arbitration has been that the sum of 21,2001. has been 
awarded to Messrs. John Elder and Co. as premiums 
arising out of extra performance by the engines beyond 
what was stipulated in the contract, and for extra work 
done beyond what was originally arranged for. The 
arbiters declined to admit the claim of the Russian Govern- 
ment for penalties, on the ground that the delay in the 
fulfilment of the contract arose out of circumstances over 
which Messrs. John Elder and Co. had nocontrol. The 
suit being a friendly one, the principal officers of the 
Russian Navy took occasion in the course of the proceed- 
ings to express their great gratification at the excellence of 
the engines, and atthe fact that the ship had been now 
made one of the most powerful men-of-war in the world. 


Fast Passages of Clyde-Built Steamers.—I omitted last 
week to mention that the Guion liner Alaska had accom- 
plished the ran from Liverpool to New York in 7 days, 
4 hours, and 32 minutes. Her previous voyage homewards 
was done in 7 days, 6 hours, and 43 minutes. Both voyages 
are claimed to be the fastest on record. Within the last 
few days the arrival of the Stirling Castle, Messrs. Skinner 
and Co.’s China tea clipper, at Singapore from Suez, 
has been reported, the length of the passage veing 13} 
days, or 22 days 17 hours from the Tail of the Bank off 
Greenock. Both of these vessels were built by Messrs. 
Elderand Co. Another China tea clipper, the Glenogle, of 
Messrs. Macgregor, Gow, and Co.’s Glen Line, made the 
passage from Cardiff to Port Said in 9 days 10 hours. She 
was built by the London and Glasgow Shipbuilding and 
Engineering Company. 

Royal Scottish Society of Arts.—A meeting of this 
Society was held on Monday night, Mr. Henry Cadell, 
president, inthe chair. The first business was the report 
of the committee on Mr. B. Askew’s paper on ‘* An 
Improved Coupling and Uncoupling Apparatus.”’ The 
committee stated that they had seen the apparatus in prac- 
tical operation at the Waverley Station, and that the con- 
ditions under which some of the experiments were made 
quite established the capability of the invention for coupling 
and uncoupling wagons on single and parallel sidings. In 
consideration of the very numerons accidents caused by the 
ordinary method of coupling railway wagons by men pass- 
ing between or resting on the buffers, and the loss of life 
resulting to railway servants, the committee think very 
highly of the invention, and are satisfied that it is one which 
the Society should use its influence to forward. Mr. John 
Greig, Jun., engineer, read a paper, descriptive of the pre- 
sent method of tea manufacture in India, and of a new and 
more economical system, by) the use of a machine for 
cutting the leaves into squares while in a green and 
withered state, before the rolling and drying process. Mr. 
Greig illustrated his paper by producing his machine, and 
showing its action, by passing through it a quantity of 
leaves of the tea piant. After some discussion, the paper 
was referred to a committee. The last paper was by Mr. 
William Eglin, Glasgow, ‘On recent American Inventions 
in Spring-Hinges, Springs, and Locks,’’ as applied to doors, 
and exhibited numerous samples and models. 

Strike in the Clyde Shipbuilding Trade.—In consequence 
of a misunderstanding about certain kinds of work which 
should be performed by ship-joiners and shipwrights, the 
whole of the ship-joiners in the yard of Messrs. James and 
George Thomson, Clydebank, struck work yesterday 
morning. The number of that class of operatives employed 
by the firm is between 200 and 300. 


Glasgow Engineers.—At a meeting of representatives 
from the various engineering establishments in and around 
Glasgow, held under the auspices of the Amalgamated 
Society of Engineers on Friday night, it was unanimously 
agreed to memorialise the employers for an advance of one 








halfpenny per hour on the present rate of wages, th 

fuel toe an answer being the Ist of May. eT he a 
was one of the largest of the kind ever held thero, being 
upwards of fifty of the principal establishments represented, 








FOREIGN AND COLONIAL NOTES. 


The Electric Light at Vienna.—Several of the main 
streets of Vienna have been illuminated by means of the 
Brash electric light since the beginning of January. The 
illumination is only a temporary arrangement in order to 
test the efficiency of the system, and the company will 
receive in return an amount equal to the cost of the gas 
lighting during the course of the experiments. There are 
14 lamps of 2000 candle power each, supported by columns 
some 16 ft. high, and about 131 ft. apart. The current is 
transmitted through a copper wire 3.5 millimetres in 
diameter, and the illumination is said to give entire satis. 
faction. 

Belgian Locomotive Building.—Contracts have just 
been let for 100 locomotives for the Belgian State Railways, 
The Franco-Belgian Company, of La Croyére, secured an 
order for 14 passenger locomotives at 1938/1. per engine. 
The St. Léonard Company contracted to supply seven ordi- 
nary goods engines at 18931. per engine, and a second lot 
of seven similar engines at 1894/. per engine. MM. Carels, 
of Gand, obtained an order for fourteen engines at 1838/. 
each. Marcinelle and Conuillet took two lots at 1889I. per 
engine, and the Metallurgical Company agreed to supply 
fourteen goods engines at 18881. per engine. A contract 
for eight shunting engines was given to the Haine-Saint- 
Pierre Forges and Iron Works at 16081. per engine. 


Australian Transcontinental Railway.—General Ficld- 
ing has returned from the Gulf of Carpentaria, and, it is 
understood, that he has since been engaged in negotiations 
with the Queensland Government, but nothing has yet 
transpired on the subject. The discussion of the general's 

ropositions, as well as those of the Australian company 
he the construction of the south-western line, is likely to 
occupy most of the attention of Parliament during the 
next session, which is expected to open in April. 


American Bridge Building in Australia.—The Edge- 
moor Iron Company of Wilmington, Delaware, has com- 
pleted the Rowra bridge over the Ghoalhaven river, New 
South Wales, and the bridge has been thrown open to 
public traffic. The bridge is the longest in New South 
Wales, its length being 1103 ft., width 20ft. ‘There are 
seven spans of 124 ft. 6in. each; one span of 181 ft. Gin. ; 
and one of 50 ft., and, with the exception of timber plank- 
ing, the materials used areiron. In connexion with the 
shortest spans the iron cylinders upon which the structure 
rests are twelve in number and 5ft in diameter. In the 
long span the cylinders are four in number and 7ft. in 
diameter. On the northern end there are ten cylinders 
3 ft. Gin. in diameter, with stone abutments. ‘The super- 
stracture is of American design, and is the first of the 
kind erected in New South Wales. Whipple trusses are 
used. It is used now as a highway bridge, but it is built 
to sustain railway traffic. 


Petroleum from the Caucasus.—Examinations have at 
different times been made of the petroleum of the Caucasus, 
and some results of the investigation of the oil from 
Zarskije Kolodzy, in Tifflis, are now known. The wells at 
this place belong to Messrs. Siemens and Halske, of Berlin, 
from whom the samples examined were obtained. This 
petroleum is much lighter than that from Baku, and yields 
a much larger quantity of volatile oil. 








THe NAVAL AND SuBMARINE ExnurBiTion.—The 
gentlemen acting as judges at the recent Naval and Sub- 
marine Exhibition, Vice-Admiral Boys, Vice-Admiral 
Hood, and Mr. Digby Murray, have awarded a prize of one 
hundred guineas to Mr. R. Roper for his bridge raft, and 
one of fifty guineas to Mr. Birt for cork mattresses, 
cushions, &c. 





STgEL AND IRON FROM PuHospHorRic Pie IRon.— 
At the Society of Arts last (Thursday) night a paper 
was read by Sid. Gilchrist Thomas and Percy C. Gil- 
christ on ‘‘The Manufacture of Steel and Ingot Iron 
from Phosphoric Pig Iron.’’ The authors, after stating 
that nearly nine-tenths of the iron ores of Europe 
were so phosphoric as to produce a pig iron unfit for 
steelmaking without a process of dephosphorisation, 
showed that by the new lime process perfect dephos- 
phorisation was produced, so that the steel made from 

hosphoric vig was actually purer than that made from 
Lomative iron. They then instituted a comparison between 
the basic Bessemer process and the puddling process, point- 
ing out that the former process was peculiarly adapted to 
the manufacture of soft weldable steel, having all the cha- 
racteristics of puddled iron with considerable greater 
strength, elasticity, and ductility. It was stated that this 
soft basic Bessemer steel could be made for some shillings 
a ton less than ordinary puddled iron, while an economy of 
7s. ton was gained in its subsequent treatment by the 
smaller loss which it undergoes in rolling. The authors 
stated that nearly half a million tons a year of the new 
dephosphorised metal were now being made, and that on 
the Continent works were erecting, having a capacity of a 


further half million tons a year. While in England the 


new special works erecting had only a capacity of under 
200,000 tons a year. The paper concluded by querying the 
wisdom of allowing Continental iromasters to push so far 
ahead of us in the production of this new ingot iron, which 
was not only cheaper but immensely superior to paddled 
iron. 
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The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
InquinY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 


engineers to the Indian Public Works Department, 
has been reorganised on a new basis to afford 
general engineering education to all comers whether 
intending to follow an Indian career or not, and as 
such it is now being carried on in competition with 
all the older engineering colleges in the three king- 
doms, plus the advantages derived from a Govern- 
ment subsidy of some 4000/. per annum, 

In fact, the noble marquis said, ‘‘ that he did not 
feel himself called upon to defend the policy of the 
original institution of this college.” . . . ‘‘ Nor did 
it devolve primarily upon him to defend the new 
organisation.” His only reason for not agreeing 
to Mr. Gibson’s motion for inquiry was that the 
time was inopportune, as such an inquiry, following 
so shortly after the reorganisation of the college, 
would be premature. For he disclaimed the notion 
that he wished ‘“‘to argue that no Parliamentary 
inquiry into the working of the college, and also 
into the system of recruitment for the Public Works 
Department in India, would be desirable,” and he 
very frankly admitted that at some future time it 
might be necessary to revert to the principle of 
open competition. 

Under these circumstances we cannot but regret 
that the Secretary of State for India did not grant 
the inquiry, for he admitted that it ‘ would be 
almost fatal to the institution,” and it appears to us 
that to defer an inquiry after the admissions made 
by his lordship is merely to put off for a year or so 
the dissolution of what is practically admitted to be 
a moribund establishment. It has been proved to 
demonstration that the college cannot be made 
to pay if confined to the education of officers 
for the Indian Public Works Department ; and Lord 
Hartington tells us that he has no hesitation in saying 
that as far back as 1879 the Government of India 
were not indisposed to recommend that the college 
should be closed ; yet an attempt is now being made 
to carry it on by inducing to attend it students who 
otherwise would naturally go to other engineering 
colleges. Altogether it appears to us, therefore, to 
be most unjust that a Government institution which 
has failed, should continue to be supported by State 
funds, for the purpose of robbing other kindred 
though independent institutions. 

As pointed out by Mr. Onslow, the great difficulty 
in continuing Cooper's Hill College arises from the 
fluctuating demands of the Government of India for 
the services of engineer; we consider that the only 
economical way in which this difficulty can be met 
is by areturn to public competition, open only to 
the passed students of certain engineering colleges 
recognised by the Secretary of State, so as to 
insure the theoretical training of the competitors, 
a training which should be supplemented by at 
least two years’ practical experience in the execution 
| of large works at home, not, let it be understood, in 

the office of some engineer of eminence. 

This latter point, although admitted to be neces- 
sary by Lord Hartington, was almost lost sight of 
}during the debate, yet it is after all the most 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 2nd, | 


|engineer who had not been actively engaged on 
actual works of construction, 

The old scheme of open competition failed because 
the low pay (as compared with that offered to 
Cooper’s Hill students), the inferior position in the 


at 8 p.m. Paper to be discussed: “* Harbours and Estuaries on | service, and the unequal and unjust rules to which 


Sandy Coasts,” by L. F. Vernon-Harcourt, M.A., M, Inst. C.E. 
SOCIETY OF ENGINEERS.—On Monday, May Ist, a paper will 


be read on “The Utilisation of Tidal Energy,” by Mr, Arthur | subject, 


Oates. The chair will be taken at half-past seven precisely. 
PHYSICAL Society. —Saturday, May 6 


th 
ing commanication will be made: “ The Mercurial Thermometer,” 


at 3pm. The follow- | 


‘civil engineers were, and in many cases are still 
did not offer sufficient inducements for 
For the first few 


| good men to go out to India. 
| years no doubt first-class men were obtained, but 


by F. D. Brown.—N.B. The meetings in May are on the 6th and | as it became generally known among the profes- 


20th, and not on the 13th and 27th as previously announced. 
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COOPER’S HILL COLLEGE. 
Tue debate on Cooper's Hill College in the House 
of Commons on Friday, the 2lst. inst., is most 
instructive, and fully bears out all that we have 














stated in our recent articles; for the Marquis of | 
Hartington admits that the college costs about | 


4000/. a year more than it receives, and that 
each student sent to India involves a charge to 
Government of 200/. to 300/. per head. Moreover, 
he tacitly admits that the college having failed 
as originally instituted, solely for the supply of 


sion at home what were their prospects, and how 
these civil engineers were treated by their mili- 
tary superiors, it cannot be denied that a dif- 
ficulty was experienced in obtaining the best class 
of candidates; under these circumstances Govern. 
ment for a time made the mistake of admitting to 
competition some men without any practical train- 
ing at all; instead of increasing the pay and 
advantages of the service as they ultimately did 
when Cooper’s Hill College was established. And 
in the future, Government will never secure for 
its service the best and highest class of English 
civil engineers, until the whole service, as regards 
pay, pension, promotion, and retirement is thoroughly 
reorganised on an equitable basis. 

We are glad to see that Lord Hartington, in 
alluding to the question of the position of civil 
engineers in India, went at once to the very root of 








the matter when he spoke of civil engineers as 


Lord Lennox, 
total value of British commerce which required 
protection as 
964,000,6002. 
trade of the whole world. 


carried extended to over 50,000 miles. 
that the gross tonnage which British steamers carried 








belonging ‘to that most important branch of the 
Civil Service,” for it cannot be denied, notwith- 
standing Sir George Campbell’s disclaimer, that 
hitherto civil engineers have been treated with less 
favour than their military brother officers. 

A golden opportunity now presents itself for 
settling this long-talked-of reform. Government 
has recently placed all the military works of India 
under military men as a separate department of the 
State. If Lord Hartington will now complete the 
good work which he has commenced by placing the 
civil works under civil engineers, as an important 
branch of the Civil Service, governed by proper 
rules, we can ——_ that he need have no fear of 
obtaining, without any cost to Government, the best 
men by open competition. 

We quite agree with Mr. E. H. Carbutt, who 
has paid so much attention to the position of 
our Indian engineers, and who has done so 
much to advance their interests, that there is 
no good, but great harm, to be anticipated if 
Cooper’s Hill College is to be bolstered up by 
grants of public money. And we venture to hope 
that Lord Hartington, guided by that clearness of 
judgment and love of fair play for which he is dis- 
tinguished, may, as an act of grace, do that which 


he does not feel at liberty to concede to a political 
opponent. 





ENGLAND’S NAVAL POWER. 

THE condition of the Royal Navy has for some 
time past attracted the most serious attention of 
those who are patriotic enough to have at heart the 
welfare of the British nation—of those, indeed, who 
are not wholly occupied with the business of money 
getting, to the exclusion of a consideration of the 
proper maintenance of that protective power 
through which they obtain their wealth,- The pre- 
sent state of the Royal Navy of Great Britain, in 
fact, requires thorough investigation, for the purpose 
of ascertaining whether it is capable of preserving 
from danger the vast and important interests 
which it is its special duty to guard. There are 
those who have well considered the great issues at 


stake when they have taken up the subject of our 


naval efficiency, and who are entitled to the national 


thanks for the way in which they have placed the 
matter before the minds of their countrymen, with- 
out respect to party or politics, 


Amongst these we 
may name Admiral Lord Dunsaney, Lord Henry 
Lennox, Admiral Sir T. Symonds, Sir Spencer 
Robinson, Sir John Hay, Sir T. Brassey, and Sir E, 
Reed. Surely when such men as these raise their 
voices, or take their pen in hand, for the purpose of 


giving words of warning to the nation, it is well 
worth the nation’s while to take heed tothem. Now 
let us, when judging of the enormous importance of 


the maintenance of a necessary preponderance of 
the Naval Force of Great Britain, ascertain in the 
first place what are the mercantile interests at stake. 
We will take as the basis, the results obtained by 
His lordship finds in 1878 that the 


it passed across the seas was 
sterling, or one-fourth of the 
Also, that the sea 
lines of communication over which this value was 
Further, 


was 4,200,000, as compared with 630,000 by 
America, and 420,000 by France, and that the total 
value of the shipping which carried the enormous 
tonnage of British imports and exports was 
100,000,0007. It must be at once obvious to even 
the meanest understanding, that to adequately pro- 
tect this vast wealth and commercial interest, it is 
necessary that our sea highways through which it 
all passes, must be, as his lordship aptly puts it, 
‘‘ patrolled over from one end to the other.” The 


great question to ask at the present moment, when 
our commerce is rather increasing than standing at 


a fixed point, Is the Royal Navy of this country 
capable of adequately doing the duty of protecting 
the enormous monetary interests which are involved 
by sea traffic, and at the same time undertaking 
that of preserving the country from attack by hos- 
tile powers ? The first matter that has to be thought 
of is, that without a proper maintenance of the sea 
highways, the people of this country must come to 
a condition of comparative starvation, owing to the 
great increase of its non-fighting community during 
the last half century. The country is now seriously 
dependent for food upon foreign or outside supply. 
In 1877 the grain imported into England amounted 
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to over 370,000,000 quarters, and the value of food 
imported the previous year was 150,000,000/. In 
1880 the colonial and British shipping alone 
amounted to 19,500,000 tons, out of a total for all 
nations of 40,000,000 tons. Any hostile possession 
of the lines of supply would therefore put this 
country in a most critical position with respect to 
its means for the preservation of life. 

The next matter to consider is, Is this country 
safe against an attack by a combination of hostile 
powers for the purpose of defeating what British 
Navy could be got together, and of occupying our 
land? In the consideration of these important 
questions, it is quite useless to go into the subject 
of how many ships of war we have on the stocks or 
building. We are living in an age of astounding 
rapidity of action. Wars that are not apprehended 
one week, are declared the next. The fate of a 
nation hangs upon the events of a few days, that 
formerly depended upon movements which extended 
over several years. Ships on the stocks, or armies in 
embryo, in these dayscount fornothing. What, there. 
fore, at this moment is the state of the British Navy, 
when the engineering powers of England are at their 
highest pitch of perfection, and when England’s 
mechanical skill is capable of maintaining a navy that 
shall outnumber those of any two, or even three, of 
the greatest powers of the world? In answering this 
question, it will be of interest to judge of what has 
been the condition of the Royal Navy of, say, two 
former periods, when the commercial interests and 
food supply were not so heavy as now, by far. 

In 1803, Lord Henry Lennox says, we possessed 
172 line-of-battle ships in and out of commission, 
besides a large number of frigates and fast sailing 
corvettes; France then possessed but 66 line-of- 
battle ships. Admiral Fanshawe states that in 1805 
we had 83 line-of-battle ships actually in commission, 
irrespective of a great number of frigates and 
corvettes for the preservation of our sea highways, 
while France and Spain together, possessed but 54 
line-of-battle ships. Yet, notwithstanding this 
great preponderance of numbers, Lord Nelson could 
only have 27 line-of-battle ships to cope with 33 of 
the combined fleet ; as this country required no less 
than 56 of these ships to keep open the sea lines 
of communication to and from our colonial posses- 
sions, which were not nearly so numerous as at 
present, nor half as valuable as suppliers of food to 
the parent country. At that period the British people 
well said that the Royal Navy ‘ was their pride and 
boast—that power, indeed, which had proved the 
nation’s strength in many a fearful crisis of its 
existence,” In 1854 her Majesty, the Queen, 
passed in review at Portsmouth on their way to 
the Baltic, sixteen line-of-battle ships and frigates, 
mounting 1930 heavy guns, with crews of 8000 
officers and men; these were followed by nineteen 
line-of-battle and other ships, with 1375 guns, and 
crews of 11,170 men and officers. The English 
fleet that was sent to the Bosphorus consisted of 
forty-two line-of-battle ships and frigates, with a 
large number of smaller vessels. In addition to 
these, there were fifty line-of-battle ships, frigates, 
and smaller vessels in commission as cruisers for the 
protection of British trade to and from India, China, 
and the colonies. The state of the British Navy at 
the period of the Crimean War, was the admiration 
of the world; yet France, who had entered into the 
struggle against Russia, quickly made strenuous 
exertions to keep pace with the war requirments 
upon her naval marine. She soon became a power 
whose claims in regard to naval supremacy forced 
themselves forward in a very unmistakable manner. 
It was to the suggestion of France, and to her prac- 
tical application of armour plating to ships, that is 
due the complete revolution in naval construction 
which the world has of late years witnessed. It is 
an active and experienced French admiral who has, 
within the last few days, called the attention of his 
countrymen and the rest of Europe, to the naval 
condition of Great Britain. But, as Lord Henry 
Lennox has, from authentic documents, ably drawn 
the comparison between the naval force of the two 
countries, we will place his totals before the public. 
The unobsolete armoured ships that England and 
France have in commission and in reserve, which 
can be depended upon for sailing qualities, are as 
under : 

First-Class Heavily-Armoured Ships. 
English. 
Ships. Guns. Weighing in Tons. 
10 2270 
French. 
Guns. 


Weighing in Tons. 
44 1204 


Ships. 
‘ 


Second-Class, or, Lightly-Armoured Ships. 
Enoli 


nglish, 
Ships. Gans, Weighing in Tons. 
9 89 1160 
French 
Ships. Guns. Weighing in Tons. 
8 59 1068 


In making this comparison, it must be borne in 
mind that the French guns are all breechloaders, of 
great initial velocity and penetrating power, 

For Coast Defence and Channel Service. 


English. 
Ships. Guns. Weighing in Tons. 
5 18 338 
French 
Ships. Guns. Weighing in Tons. 
t 8 254 


The total heavily armed cruising vessels of the 
two nations therefore are, English nineteen, with 
169 muzzle-loading guns, weighing 3430 tons. Those 
of the French are fifteen, with 103 breechloading 
guns, weighing 2272 tons. If we take in the num- 
ber of coast defence vessels of both nations into the 
comparison, we have the fact patent, that in case of 
any sudden outbreak of hostilities with France, Great 
Britain has, ship for ship, only five armoured unob- 
solete vessels beyond the number possessed by 
France with which to defend the whole of our 
extensive coasts, to guard 50,000 miles of sea high- 
way, and to protect our vast colonial possessions 
from the attacks of her enterprising enemy. 

In a speech to his constituents a few days since, 
Admiral Sir John Hay stated that Germany had 15 
ironclads, Italy 18, Turkey 25, Spain 10, and Russia, 
of various kinds, 31. 

With respect to armoured ships of an obsolete 
type, Lord Lennox states that we possess 20, with 
guns numbering 258, and having a total gun-metal 
weight of 2199 tons; while France has 23 ships with 
170 guns weighing a total of 1950 tons. The grand 
total would therefore appear to be armoured ships 
unobsolete and obsolete. 


English. 
Ships. Guns. Weighing in Tons. 
th 445 5967 
French. 
Ships. Guns. Weighing in Tons. 
42 281 4476 


It may be said, perhaps, that we have had a con- 
siderable number of excellent ships building, or in 
course of completion. Let us compare what Lord 
Lennox states the two countries are now doing, 
and we shall find matters in the distance of 


measurable time even worse than they are at 
present, 
Armour Ships building. 
English. 
Ships. Guns. Weighing in Tons. 
8 30 1080 
French. 
Ships. Guns. Weighing in Tons. 
16 40 2034 


Twelve only of the English guns are to be breech- 
loaders. ‘The whole of the French will be of this de- 
scription, two of which will be guns of 100 tons, and 
four of seventy-two tons. Thus it will be seen that 
by the period the ships at present in course of 
building or completion are finished, the French will 
have a serious preponderance in ships, will be 
nearly equal in armament, and Great Britain’s power 
on the ocean will be at an end. 

In Mr. Trevelyan’s answer to Lord Henry 
Lennox’s motion of Thursday evening, the 20th 
inst., concerning the present state of the Royal 
Navy, he stated upon the foundation of a special 
report that the total number of guns on board 
armour-clad ships were English 480, with a total 
weight of 6224 tons, and French 284, with a weight 
of 4476 tons. He also said that if we went to war 
to-morrow we should have ready 24 ironclads, 
while France had but 11, and that we had building 
13 ships and France 19. Mr. Trevelyan did not 
state the tonnage or power of either the guns or 
ships of either nationality, so that a fair comparison 
might be made. We take exception to Mr. 
Trevelyan’s account. We have had some experience 
of statements made for the purpose of supporting a 
policy pledged to a certain line of economy at any 
sacrifice. We have no faith whatever in Mr. 
Trevelyan’s special report, and we should much like 
to seeit. Mr. Trevelyan took care not to name the 
particular ships which he brought into his state- 
ment. It is very doubtful whether a number of 
these ships could under any circumstances be 
depended upon at a crisis. We must take into 
account Mr. Trevelyan’s desire to make the best of 
a most undesirable condition of affairs; one, indeed, 








into which we have been slipping for several years 





past, and we must make allowance for his desire 
to reassure the public. Lord Lennox has in the 
most frank manner published the name, the type 
and the fighting qualities of every armour-clad ship 
in the British Navy. It is difficult to doubt the 
statement which he has compiled with evident care 
and correctness, notwithstanding what Mr. Trevelyan 
said, and Lord Henry Lennox well deserves the 
thanks of the country for the manner in which he 
has laid bare the whole subject. 

In these days, we have to look not so much 
to probabilities as to possibilities. Will any one 
deny that it isimpossible for this country to become 
involved in a sudden war with, say Russia and 
France combined. This possibility admitted, and 
the number of ships compared, we at once arrive at 
the truth, that England's first line of defence is 
nowhere. Is it right? Is it proper with the 
enormous development of national mechanical skill 
at the country’s command, with all its vast riches, 
its great monetary and mercantile interests at stake, 
that the nation should be in so defenceless a condi- 
tion? The state of matters is undeniably wrong, 
and proves that the nation is existing in a condition 
of false security. Surely the present is the time 
to well consider the position of England’s nayal 
power. 


THE SHIPWRIGHTS COMPANY’S EXHI. 
BITION OF NAVAL MODELS. 

Tue Shipwrights’ Company are about to open 
their second exhibition of naval models, the first 
having been held in May, 1877. ‘The present one 
will be opened on Tuesday next, the 2nd of May, by 
Rear-Admiral H.R.H. the Duke of Edinburgh, 
K.G., and will close on the 14th. It will be held in 
the City at Fishmongers’ Hall. Judging from the 
number and variety of models that have been sent, 
this Exhibition will be the finest and most interest- 
ing that has ever been held in this country. It is 
confined entirely to models of ships, and will not 
include all the numerous articles that are more or 
less connected with shipping, which formed the 
chief feature of the late Submarine and Naval 
Exhibition at the Agricultural Hall. The exhibits 
will be thoroughly representative and will include 
vessels of all ages and classes, from the Norwegian 
Vikings’ ship of 1000 yearsago to the most modern 
— and mercantile steamers of the present 
day. 

The Shipwrights’ Company is the only company 
in the City of London that has any connexion with 
the maritime trade, and most of its members are, and 
always have been, connected with the business of 
shipwrights. Down to the present time it has con- 
tinued to be more intimately connected with the 
craft it represents than any other of the old trade 
guilds or companies. The number of members on 
the livery is limited, and the livery is nearly 
or quite full. Among the members are shipwrights 
of all grades from the most eminent naval architects, 
shipbuilders, and shipowners, to those more humble 
craftsmen who still follow shipwrighting as a work- 
ing trade. The company is governed by a master— 
the present master being the Right Hon. Lord 
John Manners, G.C.B., M.P.—four wardens, and 
twenty-five other members or assistants. 

In former times it was the function of the com- 
pany to watch the interests of the craft, and keep 
up the quality of the work done by its members by 
means of strict supervision, and by fining and 
reprimanding in cases where good work was not 
being done. In performing this duty they did much 
to raise the standard of work done by the London 
shipwrights, and to improve the construction of the 
wooden walls of old England, both in the Royal 
Navy and the mercantile marine. The designs of 
ships for the Royal Navy were sometimes referred 
to the Shipwrights’ Company for their examination 
and approval. Mr. Peter Pett, chief constructor 
of the Navy, under Charles I.—who designed the 
first frigates built for the English Navy, and many 
other ships of war, and in whose family the office 
of chief constructor was hereditary from the time 
of James I. to William I1I.—was Master of the 
Shipwrights’ Company. In the orders and ordi- 
nances approved by the Lord Mayor and Court 
of Aldermen in 1620, the following provisions 
are made: ‘All persons free of the said com- 
pany shall make good and strong work; or, in 
default, pay such fine as the Court of Assistants 
shall think fit.” Further, “The wardens, in 
presence of two assistants, having their officer with 
them, to search into all yards and places of persons 
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and persons making insufficient work, to paysuch fine 
as the Lord Mayor or Chamberlain shall reasonably 
impose; the one-half to the use of the commonalty 
of the City, and the other half to the use of the poor 
of the company.” 

The Shipwrights’ Company is, however, of much 
more ancient date than these orders and ordinances, 
which are merely the official record of approval of 
laws that had been in force among the free ship- 
wrights of the City of London for many genera- 
tions. In 166] they claim to have been in existence 
for over 400 years, which would take them back to 
the early part of the thirteenth century. They 
were certainly flourishing at the commencement 
of the fifteenth century, as a fraternity with a 
trade craft or mystery, and, as in many other com- 
panies, with a religious guild, in connexion with it. 
‘The guild is mentioned in the City records as early 
as the 23rd of August, 6 Hen, VI., 1428, when 
Robert Proufote and John Jemes were sworn 
«Masters of the Mystery of Shipwrights.” It was 
then connected with a religious society dedicated 
to St. Simon and St. Jude. 

‘The carliest existing ordinances of the company 
are dated 1456 and 1483. ‘They stipulate for keep- 
ing the feast yearly of St. Simon and St. Jude—the 
patron saints of the fraternity of free shipwrights— 
and regulate the taking of apprentices and other 
matters, ‘They also, as well as the later ordinances 
of 1620, enjoin upon the members “to viewe and 
sirche that the brethren of the fraternitie doe use 
in their said trades good and seasonable timber, and 
doe their worke workmanlike as appertaineth.” 

The ancient duties of the company in regulating 
the conduct of members of the craft, settling dis- 
putes between them, and inflicting penalties for bad 
workmanship have long since become obsolete. The 
free sbipwrights of the City of London have lost 
the command of the shipbuilding trade of the 
country, while the latter has entirely changed its 
character. ‘lhe members of the Shipwrights’ Com- 
pany, upon whom alone its regulations were binding, 
now form but a very small proportion of the naval 
architects and shipbuilders of the country. Their 
protective policy is no longer in favour. One of 
the chief objects of the company was to keep down 
competition by restricting the number of members 
of the craft. No freeman was allowed to have more 
than three apprentices at one time, except a warden, 
who was allowed four. The breach of this rule was 
punishable by fine. Its ancient functions of over- 
seeing and enforcing penalties for bad work are now 
much more efficiently performed by the survey and 
classification of such bodies as Lloyd’s Registry. 

The Shipwrights’ Company can, however, by 
means of its prestige and old-established organisa- 
tion, and especially as it contains so many pro- 
fessional members, do great service to the shipping 
community in many ways, and it is doing so in 
connexion with these exhibitions of ship models. 
Probably no other institution in the country could 
have got together the numerous and interesting 
collection which will be on view next week at Fish- 
mongers’ Hall, and the company is doing a great 
public service in organising this exhibition. We 
have said that all classes of ships will be represented. 
There will be warships, mercantile steamers and 
sailing ships, river steamers, yachts, fishing smacks, 
barges, boats, and steam launches; and a special 
prize of 50/. will be awarded for the best plan of 
ventilation of ships, Medals and prizes will be 
awarded in each class of, ships for the best models 
that are offered for competition. A large number 
have been entered for competition in the various 
classes; but the best models are merely sent for 
exhibition. The finest vessels of the Cunard, White 
Star, Inman, Guion, Allan, Orient, P. and O., 
Donald Currie, and other lines, and the best pro- 
duction of such yards as Messrs. J. and G. Thompson, 
Messrs, William Denny Brothers, Messrs. John 
ElderandCo., Messrs. R, Napier andSons, the Barrow 
Shipbuilding Company, Messrs. Barclay, Curle, and 
Co., Messrs. A. Stephens and Sons, &c., will be on 
view, but some of these firms are not included among 
the competitors. The warship section will be very 
interesting, including as it does four fine specimens of 
French ironclads—the Admiral Duperré, Dévasta- 
tion, Redoubtable, and Tempéte. The Admiral 
Duperré is the most powerful broadside ironclad 
afloat, and the ‘Tempéte is a powerful coast defence 
monitor. These models will be studied with interest 
at the present time, after the discussions that have 
taken place respecting the relative qualities of English 
and French ironclads, The British Admiralty have 


a good exhibit of old models, but the new vessels are 





very inadequately represented, and will make but a 
poor show alongside the French models. The ships 
that our Admiralty have sent to represent our ironclad 
navy are the old Monarch and the Devastation, The 
former vessel is plated with but seven inches of 
armour, and the latter is the first built, and least 
powerful vessel of her class. 

The Dutch Government, and a Committee for the 
Dutch mercantile marine, will have one of the most 
interesting sections in the Exhibition, They have 
sent representatives over, and placed a large sum of 
money at their disposal, in order to enable Holland 
to make as good a show as possible. This is a 
contrast to the action of our own Admiralty, which 
has not even sent a creditable selection of models. 
The Dutch exhibits include craft of all kinds, from 
the old galleons of former days to the ironclad 
monitors and iron merchant steamers and river 
boats of the present. A painting of an ancient line- 
of-battle ship is said to belong to the glorious days 
of the Dutch Republic. 

Norway and Sweden will also be well represented 
with models of ships and boats of various kinds, and 
will have the greatest antiquarian curiosity in the 
Exhibition in what is known as the ‘“‘ Viking’s ship,”’ 
a description of which was given at the meetings of 
the Institution of Naval Architects in 1881. 

The warzhip section will include models of two of 
the most peculiar armour-clads ever built, both of 
which are exhibited by the British Admiralty. One 
is the Erebus, an ironclad floating battery, built of 
wood, and propelled at a low speed by screw 
engines. She was the first armoured vessel built in 
this country, and was constructed by Messrs. R. 
Napier and Sons during the Russian war. The 
other vessel is the Russian circular ironclad, 
Novgorod, designed by Admiral Popoff, andstationed 
in the Black Sea. 

The mercantile steamer and sailing ship sections 
will be full of variety, and will be the most com- 
plete and interesting ever brought together, They 
will include all the best ships that have recently 
been built, such as the Servia, City of Rome, 
Alaska, Parisian, City of Berlin, Stirling Castle, 
Austral, Garth Castle, and the latest Peninsular and 
Oriental steamers, Clyde, Rome, and Ganges. 
These, and many other models, are not only pre- 
sentments in miniature of the best specimens of 
naval architecture afloat, but are also most perfect 
and beautiful examples of the art of the ship 
modeller. Some of the models mentioned are com- 
plete to the minutest detail, and must have involved 
a great outlay of time and money to produce, As 
specimens of ship modelling, however, we would 
draw particular attention to the four French iron- 
clads before referred to. 

We are glad to see that this fine Exhibition of 
models which the Shipwrights’ Company have taken 
such pains to organise, and which has been so well 
supported both at home and abroad, is te be opened 
by H.R.H. the Duke of Edinburgh. It is also the 
intention, we believe, of H.M. the King of Holland 
to honour it with his presence. His Majesty has 
taken as much personal interest in this Exhibition, 
and in seeing his country well represented in it, as 
any one, as the number and variety of Dutch 
exhibits will show. We cannot too strongly recom- 
mend this Exhibition to all who are interestedin the 
various classes of shipping, and to the public gene- 
rally, and we hope that the Shipwrights’ Company 
will be rewarded for their exertions by receiving a 
large amount of public support. 








PATENT LAW REFORM AND SIR JOHN 
LUBBOCK’S BILL. 
(Concluded from page 409). 

Tur memorial next refers to a subject of the 
utmost importance to which we have on former 
occasions devoted much consideration, It recom- 
mends notification to the applicant, by the Patent 
Office, of the existence of any prior description it is 
desirable he should be aware of, to enable him to 
properly limit the claims in his specification (it being 
understood that no patent should be refused for 
alleged want of novelty, and that under no circum- 
stances should any opinion of Patent Office officials 
be endorsed upon a patent or its specification, but 
that doubtful points should be left for the courts of 
law to decide as at present). On the 15th of July 
last we dealt very fully with this most important 
subject, and we gave an example with illustrations 
to show how such a system as now recommended by 
the memorialists should work out in practice. On 
the 7th October last we pointed out what we would 








now again urge most strongly with reference to 
Clauses 5 and 12 of the Society of Arts’ Bill, 
viz., that it would be of no real advantage to a 
patentee to have his invention officially regarded as 
coming within one or other of the proposed de- 
finitions of subject matter, for some of them are 
wide enough to include an endless variety of 
obviously unpatentable subjects. On the other 
hand, if the definitions be narrowed down, there 
will be serious danger lest patents be refused 
where it would be better to grant them. More- 
over, subject-matter cannot be usefully considered 
apart from novelty. It is well known that we 
most strongly deprecate official interference and 
dictation, and that what we wish is that all possible 
information and assistance should be afforded to 
intending patentees. And, as we stated in the 
artic'e just referred to, ‘‘ it seems very desirable that 
so far as practicable the intending patentee snould 
have pointed out to him what appears to have been 
already done in the same direction. In this con- 
nexion it is somewhat remarkable that the Society 
of Arts Committee appear to have entirely ignored 
the recommendations of the Institution of Mechanical 
Engineers, the London Association of Foremen 
Engineers and Draughtsmen, the Association for 
the Reform and Codification of the Law of Nations, 
the Paris Congress, and others. As matters now 
stand, there is nothing to prevent the same thing 
being in perfect good faith repatented a hundred 
times. If an inventor should either fall into the 
hands of an incompetent adviser, or should attempt 
to act without professional assistance, he would, 
according to the Society of Arts’ Bill, receive no 
warning as to the danger awaiting him in the shape 
of descriptions on the shelvcs in Southampton- 
buildings, Not only so, but it may well be that an 
intending patentee cannot afford professional 
assistance. There are many able inventors in this 
predicament. Even if the intending patentee be so 
fortunate as to be forewarned of the possibility that 
his patent may prove bad for want of novelty, he or 
his patent agent must go through a laborious search 
to arrive at anything like an approximately accurate 
notion as to the state of public knowledge on the 
subject to which the invention relates; whereas 
officials specially charged with the duty of searching 
would, after a while, become tolerably well informed 
as to what had been done in their respective depart- 
ments, and although never infallible, they would 
often render services of the highest value to the 
inventor, Examiners of patents with duties as 
defined in the Bill would probably do far more to 
annoy applicants for patents than to assist them. 
At any rate, it is very doubtful whether the plan 
would work as well as the existing system.” 

The importance of having a search made before 
the claims under a patent are defined will be readily 
appreciated by experienced patentees. Indeed, if 
the specifications of patents relating to any impor- 
tant branch of manufactures—for example, to electric 
lighting—be carefully examined and compared, it 
will at once be seen that there is great danger in 
attempting to settle claims in the dark as to what 
has been already specified by others. Then, on the 
other hand, the serious objections to empowering 
Patent Office officials to report that a patent ought 
not to be granted are widely recognised. Under 
such a system constant blunders and injustice occur. 
There is no fixed practice. One examiner will 
refuse what another will grant, and so on. Often 
an inventor will receive, without even an objection, 
a patent in the United States in respect of an inven- 
tion for which in Germany he meets with a refusal, 
Again, a specification deemed satisfactory in the 
United States will be rejected in Germany. Some- 
times the reverse occurs. Hence it is perfectly 
clear that the mere opinions of Patent Office 
officials are much too erratic to justify their being 
trusted with the extensive powers which some 
people seem to think they ought to possess. It is 
right to say that those who are in favour of trust- 
ing so much to examiners are generally people of no 
practical experience in the working of such a system, 
and who are very sanguine of the infallibility of 
officials, and of favourable views being taken in 
their own cases. But actual experience has exhibited 
many gross cases of injustice and injury as the 
result of examination with power to refuse patents, 
and it is in view of this fact, and with a full know- 
ledge that such cases are periodically occurring in 
other countries, that we strongly deprecate the 
creation of any such system here. 

We now come to the final recommendation of the 
memorialists, viz., that patent agents should be 
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registered and removed from the register in the 
event of misconduct. We devoted a special article 
to the subject of patent agents in our issue of 18th 
of November last, and have reason to believe it has 
not been without some good effect. But we cannot 
too strongly urge the desirability of some legal pro- 
vision of the kind indicated in the memorial, which 
indéed only again suggests in brief substantially the 
same course as that recommended a great many 
years ago by a most eminent authority on patent 
matters, the late Mr. Hindmarch, Q.C., in his 
report as one of the Royal Commissioners appointed 
to inquire into the working of the Patent Laws. 
He, however, went further, and we entirely concur 
with him. He suggested, besides registration of 
all patents already in practice, that thereafter no 
person should be permitted to practice as a patent 
agent until examined by some duly constituted 
authority in order to ascertain his competency ; that 
all persons so registered as patent agents should 
annually obtain certificates of their right to practice, 
and should be made liable to be punished for mis- 
conduct by the Lord Chancellor or the Master of the 
Rolls. We trust the Legislature will not neglect this 
question under the mistaken impression that if action 
were needed patent agents themselves would urge it. 
The fact is that some leading patent agents regard 
the matter as one for the public to see to rather 
than for the profession ; and so, indeed, it is, toa 
considerable extent, for practitioners of standing 
have nothing to gain by official supervision, 
whereas the protection afforded to persons having to 
do with patent property, and who frequently get 
into the hands of unscrupulous persons calling 
themselves patent agents, would be most desirable 
from a public point of view. 

Unfortunately, those who suffer most—inventors 
of small means and very limited education—are the 
least able to afford it. Although they are the very 
men who stand most in need of the services of 
competent and honest advisers, yet they are, almost 
as a matter of necessity, not influenced in their 
choice by knowledge of the capacity of the prac- 
titioners they employ; this is not a matter of 
which they are qualified to form a reliable judg- 
ment. The consideration that mainly guides them 
is the lowness of the fees for which some practi- 
Let us not 
be misunderstood. We do not say that efticient 
performance of the duties of a patent agent is incon- 
sistent with moderate charges. On the contrary, it 
will be found that, by the time everything has been 
added up, the fees charged by leading patent agents 
for doing patent business carefully and efficiently 
are not only quite reasonable, regard being had to 
the Jabour involved, but also that they amount to 
much less than is often extracted from the unfor- 
tunate patentee by some unscrupulous person who 
has got hold of him and made a mess of his business, 
purely and simply under pretence of doing it cheaply. 
We would not place any limit whatever upon the 
number of persons who should be allowed to prac- 
tice as patent agents, nor would we interpose any 
bar whatever to fair and honest competition. On 
the contrary, we desire to see the profession elevated 
and purified ; and if this were done the effect would 
be to induce many respectable and clever men to 
qualify and join it, as they do the professions of the 
law, medicine, &c., and thus, if anything, there 
would be more rather than less competition, but it 
would not be carried on under conditions calculated 
to lead the poor andunwary inventor into the clutches 
of dishonourable persons totally unacquainted with 
the duties of a patent agent, and utterly incompetent 
to perform them. 

Although we have now noticed at such length 
the several heads of the largely and influentially 
signed memorial just sent in to Mr. Chamberlain 
(which bears the names of many celebrated persons 
interested in the subject as inventors, manufacturers, 
or otherwise), and to which we trust he will give the 
favourable consideration it so well deserves, we have 
not by any means exhausted the subject of the Bill. 
In acknowledging receipt of the memorial the Pre- 
sident of the Board of Trade states that in the 
present state of public business it is uncertain when 
the Government Bill dealing with this subject will 
be introduced. ‘This being so, it is very probable 
the minds of members of the House of Commons 
will be much influenced by the Bill promoted by 
the Society of Arts, therefore it will be desirable to 
say more than we have above said about it. To 
say all that could well be said, would take up more 
space than we could devote to the subject; but 
there are certain matters we feel compelled to 
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mention. Referring to Clause 7, which relates to 
inventions patented abroad, it would seem that, as 
the Bill is framed, if it so happened that a thing 
invented in this country was previously invented by 
some other person, and was patented abroad before 
the English patent was applied for, the English 
patent would be bad. Assuming such a state of 
things, it would seem that no English patent could 
ever be relied upon as a sound investment, for it 
night at any time unexpectedly turn out that some- 
body had previously thought of and patented the 
same thing in some other country. Again, accord- 
ing to the same clause, if B should steal an invention 
from A (the actual inventor) and patent it abroad, 
thereupon the thief B, or his legal personal repre- 
sentative (by himself, his attorney, or agent) and 
not the inventor, would be entitled to the grant of 
letters patent in this country. Nothing can be 
more objectionable or senseless than to make a 
patent in this country dependent upon the life of a 
patent taken out elsewhere. This is a subject of 
grave consequence which is imperfectly understood, 
and as to which we would refer those concerned to 
the article on “‘ Interdependence of Patents” in our 
issue of November 4th last. As regards the Com- 
mission provided for in Clause 8 of the Bill, we are 
strongly of opinion the engineer, chemist, and 
lawyer should be additional to the present ex officio 
Commissioners, so that abuses that arose might stand 
some chance of being dealt with effectually, at any 
rate on the occurrence of change of Government, if 
not sooner. A Commission consisting simply of 
three persons as proposed would not by any means 
give general satisfaction. Clause 9 provides for the 
appointment of examiners qualified by knowledge of 
manufactures, or science, or arts, but does not specify 
knowledge of patent law as one of the qualifications. 
There are very many men having large acquaint- 
ance with manufactures, science, and arts, but ex- 
tremely few who also know enough about patent 
law and practice to at all qualify them to act as 
examiners, especially with such powers as proposed 
in the way of interfering with the wording of speci- 
fications and reporting that patents should be 
refused. 
(To be continued). 


NOTES. 
Tue VAVASSEUR AND ALBINI HyDRAULIC 
GuN CARRIAGES. 

EXPERIMENTS are being made at Portsmouth 
upon two gunboats, with two of the new 6-inch 
breechloading guns fixed, the one on a Vavasseur, 
and the other upon an Albini carriage with the 
hydraulic recoil arrangement acting in rear of the 
trunnions. So far, the trials have been very satis- 
factory with both carriages, particularly with the 
Vavasseur. This carriage, indeed, is much thought 
of by every gunnery officer who has experimented 
with or seen it under trial. The ease and certainty 
with which it works has surprised both officers and 
seamen, and the opinion is gaining ground that this 
description of carriage will ultimately come into 
general use, not only for guns of light calibre, but 
will supersede those designed for the heavier nature 
of guns. We trust shortly to give a drawing of the 
Vavasseur carriage with its fittings. 

Evectric RaItways. 

In anticipation of the Universal Exhibition to be 
held in Tunis in 1884, steps have been taken to 
build an electric railway from the Place Carlo 
Felix to the grounds of the Exhibition. The rail- 
way will traverse the Course Victor Emmanuel 
and the Course Massinio d’Azeglio del Valentino, 
and is to be opened to the public at least four 
months before the opening of the Exhibition. 
There will be four cars, each fitted with an electric 
motor, and capable of carrying forty persons. 
They will be driven by four dynamo-electric 
machines and lighted by the electric current, as 
well as controlled by electric brakes capable of 
arresting them almost instantaneously, though going 
at a speed of twenty miles an hour. While upon 
this subject we may also mention that recent 
experiments by Dr. Werner Siemens on the electric 
tramway of Lichterfeld at Berlin have shown that 
two or more cars may be driven in either direction 
along the same line with as much ease as a single 
vehicle ; the fixed generator, of course, doing double 
work. 

ELECTRIC EXHIBITION IN Municu. 

South Germany is preparing an electric exhibi- 
tion, and the capital of Bavaria, Munich, has been 
chosen for the reason that, being a centre of 





industry and intelligence, a place in which during 
the autumn a large number of visitors assemble 
and it is moreover expected that for the introduc. 
tion of electrical appliances Munich offers special 
advantages, since it possesses ample water power, 
which is at present but scantily used. A com- 
mittee has been formed under the presidency of 
Professor Dr. W. von Beetz, a high authority on 
electrical science ; sufficient capital has been sub- 
scribed to insure the exhibition financially, and a 
large number of good firms have expressed their 
willingness to contribute liberally. The exhibition 
is to be held from September 16 to October 8, and 
is to comprise all articles included in electro- 
technical science. The chief feature of the exhibi- 
tion is to consist in trials on a large scale of all 
kinds of electrical appliances with a view of esta- 
blishing their practical utility, no doubt a very 
praiseworthy object; we cannot, however, quite see, 
judging from experience of previous exhibitions, 
how in the short time of three weeks a large series 
of trials can be conducted. We hope shortly to 
hear further particulars, and we meanwhile wish 
success to the undertaking. 


Tue BELLEVILLE BoIer. 

About a year and a half ago (vide page 302 of 
our thirtieth volume) we mentioned in these 
“ Notes” the results obtained during some experi- 
ments made at Brest on the Belleville boilers of the 
French despatch boat Le Voltigeur. The principal 
interest in these trials consisted in the application 
to marine purposes of the improved typ? of Belle- 
ville boiler brought out in 1877, and examples of 
which, rated at 400 horse power, were shown at the 
Paris Exhibition of 1878. Since the trials above 
referred to, the despatch boat Le Voltigeur has been 
attached to the French squadron stationed in the 
Levant, and has also been very actively employed 
off the coast of Tunis, so that it has been possible 
to judge of the performance of the boilers during 
regular service. This performance has we under- 
stand been exceedingly satisfactory, and as a result 
the Société T. Belleville et Cie. have received 
orders to fit boilers similar to those of Le Volti- 
geur, but of much greater power, to the high- 
speed cruiser Le Milan. In this vessel the 
regular working pressure of steam is to be 
142 lb. per square inch, and the engines are to 
indicate 3800 horse power. The speed expected is 
18 knots, and the constructors hope to obtain this 
without the employment of forced draught, although 
provision will be made for the use of such draught 
if necessary. Le Milan will be the first war vessel 
of large size fitted with engines and boilers working 
at so high a pressure, and the results obtained will 
be watched with great interest. For such high 
pressures in warships the Belleville boiler has 
undoubtedly many advantages, amongst them being 
its great reserve of strength, the readiness with 
which any local injury received in action can be 
repaired, and the moderate weight of the whole 
installation. 


A New GaLVANOMETER FOR POWERFUL 
CURRENTS. 

A novel form of galvanometer for the measure- 
ment of intense electric currents was recently 
presented to the French Academy of Sciences by 
MM. Zerquem and Damien. It consists essentially 
of a magnetic needle pivotted at its middle like the 
ordinary tangent galvanometer needle, but the 
conductor conveying the current in its vicinity 
instead of being in the form of a coil of wire round 
the needle, is constructed of a stout band of copper, 
so that the instrument has practically no internal 
resistance, and it passes under the needle and 
parallel with it when in the zero position. Several 
of these bands (there were six in the specimen 
exhibited) run below the needle through a block of 
insulating wood, and parallel to one another, this 
block of wood carrying the conductors, and the 
needle is mounted on a vertical stem of wood 
planted in a socket, so that it can be turned round 
by hand to any angle, and the current can be led to 
any band desired by means of vertical bands of 
copper, and a contact screw. The mode of using 
the apparatus consists in sending the current 
through one or other of the bands according to its 
degree of strength, and thereby getting a deflection 
ofthe needle. The block or bowl of the compass 18 
then turned round until the needle points to the 
zero of the scale. The current is then interrupted 
and the deflection angle of the needle read off. 
This deflection gives the rotation of the bowl, and 


‘the sine of the angle is proportional to the intensity. 
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he several bands give the apparatus a certain 
range of power, and if the current is too strong for 
that nearest the needle it can be sent through one 
further off. Coefficients for finding the relative 
powers of the bands can be found by experiment. 
Moreover, for each band a curve or table of intensi- 
ties corresponding to given deflection can be 
calculated. Such an apparatus will measure the 
current of a dynamo-electric machine without the 
use of shunts; and it appears to be very simple 
and effective. 

SuipinG ScaLE Prices. 

In the crude iron trade of the North of England, 
where the sliding scale has been renewed, it is 
interesting to notice that there is now in what may be 
called a stationary market, a rapid rise in the prices 
realised, as shown by the sliding scale return. Had 
there not been an anticipatory increase of the rate 
of wages of the miners and of others, the recent 
return would have given—that return bringing the 
average realised price of pig iron for the past 
quarter to within a shilling or two of the market 
rate and that at a time when there seems a 
tendency in the market to decline. This is a 
proof that the realised prices under the sliding scale 
follow the course of the market, though it is some- 
times at a little distance. It is the slowness of the 
movement of the scale that is the chief obstacle to 
the more general appreciation of its principle. 
When the market was rising rapidly, the average 
price under the scale followed at a distance, and 
therefore more slowly, and the slowness of the 
movement lessened its extent, because before that 
average realised price had risen very high the 
market price was falling, and in consequence sales 
at the lower price interfered with the increase of 
the realised rate. And it now appears that 
an increase in the market that has been slower, 
is followed also at a distance by the movement of 
the sliding scale. It is well worth consideration 
whether that movement might not more truly repre- 
sent the state of trade, if the condition of prices 
were made out more frequently—if the realised 
price were taken out monthly, for instance, instead 
of quarterly. The value of the scale as a steadier 
of wages would not be lessened, and though there 
might be a more frequent change in the rate of 
wages, yet that change, by bringing the rate of wages 
more into accordance with the state of trade, would 
lessen what to the workman often seems the unfair 
incidence of the sliding scale. The system has now 
been much more generally adopted than at first, 
and it would be well if it could be so improved as 
toallow a fuller trial to be made of it than there 
has been in any recent exemplifications of it: 


EXPERIMENTS WITH ARMOURED SuHIpP’s INCLINED 
DECKs. 

A series of experiments are being conducted at 
Portsmouth by the executive officers of Her 
Majesty's gunnery ship Excellent, to test the 
penetration of heavy shot into the decks of ships 
built at various angles. The latest series have 
been to fire at armour plating constructed to 
represent a deck of 3in. and 4 in. armour, fixed at 
various angles. The firing at 15 deg. and 10 deg. 
took place with a 9 in. 12-ton gun with full charges. 
The results at 10 deg. were considered highly satis- 
factory, no complete penetration having occurred. 
It is hoped that these series of experiments may 
lead to a more mature consideration of the de- 
flecting principle of armour-plated shipbuilding. 
This has not yet had a fair trial; although the 
Admiralty, by having constructed the Polyphemus, 
has gone so far towards a practical experiment. 
There is no naval officer afloat who is not 
now thoroughly convinced of the impossibility of 
keeping out a shot from the new 43-ton breech- 
loading gun, or from the 80-ton muzzle-loader, 
when a fair hit at moderate range is given either 
upon the turret or upon the citadel ; or that the 
armour, whether steel faced or wholly of iron, 
cannot be beaten by a gun and shot specially 
designed to overcome its resistance. Thus some 
naval officers are supporting the other extreme of 
free penetration on the cellular system of construc- 
tion to isolate damage by entry of shot. But as 
this lays open the interior of a ship to the destruc- 
tive and demoralising effects of heavily charged 
shells, there are many other naval officers strongly 
advocating the intermediate course, by a fair trial 
of deflection. Again, the question of upright 
walled turrets must per force come on with the 
consideration of inclined decks. There is no 
reason whatever why a full trial cannot be made 
of a pointed cupola revolviug turret at 2 low 








angle, with a sliding shutter to admit of the rising 
of a gun upon a Moncrieff carriage. It must be 
admitted that such a description of turret would 
have the guns nearer the water line, and thus 
increase a ship’s stability. 

THE TELEPHONE PATENTs. 

On Monday last commenced the hearing of the 
action of The United Telephone Company, Limited, 
v. Harrison, Cox-Walker, and Company, in the 
Chancery Division of the High Court, before Mr. 
Justice Fry. This action is brought against the 
defendants in respect of alleged infringements of 
the telephone patents vested in the plaintiff com- 
pany for an injunction and damages. The patents 
alleged to be infringed are Edison, No. 2909, 1877, 
and Morgan-Brown, No. 4765, 1877. Edison’s 
patent contained originally thirty claims, which 
have been reduced by disclaimers to three only, 
relative to (1) the use in a telephone of a diaphragm 
of mica, (2) the use of a semi-conductor as “ an 
electric tension regulator,” by means of which the 
current passing through a mass of carbon is varied 
by the action of a diaphragm vibrating under the 
action of sound waves, and causing the resistance of 
the carbon to be varied by the pressure exerted 
upon it by the diaphragm, and (3) the phonograph. 
Morgan-Brown’s patent relates to and includes the 
well-known telephonic receiver and transmitter of 
Professor Graham Bell. Practieally the trans- 
mitter in ordinary use is a carbon transmitter made 
according to Edison’s patent and the receiver is in 
accordance with Bell’s patent. The infringement 
charged relates both to the transmitter and receiver, 
and of the substantial similarity of the plaintiff's and 
defendant's apparatus there seems to be but little 
question. The main effort of the defence seems to 
be directed to showing that both patents have been 
anticipated by the prior publication of the chief 
elements of the inventions embodied in them. The 
counsel engaged in the case are, for the plaintiffs, 
Messrs. Aston, Q.C., Webster, Q.C., Cozens Hardy, 
Q.C.,and J. F. Moulton, and for the defendants 
Messrs. J. Pearson, Q.C., Hemming, Q.C., Goodeve, 
and F. L. Muirhead. Sir Frederick Bramwell, 
F.R.S., and Sir William Thomson, F.R.S., have 
been already examined as witnesses for the plaintiffs, 
but the case is still continuing, and is likely to last 
several days. 

Tue SPECTRUM OF CARBON FILAMENTS. 

Professors Liveing and Dewar have been study- 
ing the spectrum of the incandescent filaments in 
Swan’s electric lamps, and have communicated 
their results to the Royal Society. So long as the 
carbon thread kept intact it gave a continuous 
spectrum without bright or dark lines ; but at the 
instant of fracture by an over strong current a set 
of flutings in the green appeared for a moment 
only. In some of the lamps, when the current was 
nearly as much as the carbon would bear without 
rupture, a kind of flame appeared especially at the 
junction at the thread with the positive electrode. 
The spectrum of this flame showed the flutings of 
carbonic oxide very clearly. The flame, in their 
opinion, was the glow of the positive pole attend- 
ing a discharge of rarefied gas. When the current 
became too strong for the carbon, the dis- 
charge began to take place through the rarefied 
atmosphere within the lamp, and the spectrum of 
this atmosphere showed that it contained carbonic 
oxide. By interposing different flames between 
the incandescent lamp and the slit of the spectro- 
scope they were able to make a comparison of the 
temperatures of the flames and filament by noticing 
whether the lines were reversed in the spectrum of 
the filament. Thus when the flame of a Bunsen 
burner, in which was held a platinum wire with 
sodium carbonate, the yellow sodium lines were 
seen bright above and below the continuous spec- 
trum of the filament, and dark or “ reversed” where 
they crossed the latter. But when an oxyhydrogen 
jet was substituted for the Bunsen burner, and 
sodium carbonate held in it, the yellow sodium 
lines were not only bright above and below the 
continuous spectrum of the carbon, but showed in 
bright lines where they crossed it ; in fact, they 
were conspicuously brighter than the carbon. 
When coal gas was substituted for hydrogen in the 
jet, the same appearance ensued, but the sodium 
lines were not so much brighter than the carbon as 
they were before. Fifty Grove cells were used 
with the lamps, which were as many as could be 
used without danger of rupturing the threads. 
Tho authors infer from these and other tests that 
the emissive power of the carbon thread for light 
of the refrangibility of the D lines is nearly 


balanced by that of sodium at the temperature of 
the flame of cyanogen burning in air, but is sensibly 
less than that of sodium at the temperature of a 
jet of coal gas and oxygen, and much less than 
that of sodium in the oxyhydrogen jet. 

Krvurpr’s Muzz_e Pivor Gen. 

The Germans seem determined to be ahead of 
this or any other country in their practical efforts 
towards the adoption of every new idea in scientific 
warfare that will give them power in Europe. 
Once more Herr Krupp has come to the front. 
This enterprising maker of warlike material has 
recently conducted a series of experiments with a 
new kind of gun and shell. The gun is on the 
muzzle pivoting system, and the shell has been 
specially designed for torpedo effect, that is, to 
burst on penetration of armoured ships with a 
result similar to the explosion of a torpedo. The 
idea of the muzzle pivot gun is not novel. It has 
| been known to our War Office authorities for some 
|years; but they have not thought proper to 
thoroughly or practically test its utility. They 
| have during late years been either allowing what 
little inventive faculty they possess to lie dormant, 
or have been content with watching the operations 
| of other powers in the direction of improvements 
|in ordnance and other warlike material, and then 
copying their results. Unfortunately, the latter 
has only become too patent, and the position which 
Great Britain has consequently slipped back to is 
now admitted by every practical or scientific person. 
Herr Krupp’s recent experiments at Meppen were 
considered to be highly satisfactory, and quite 
sufficient to justify the great German manufacturer 
of weapons in taking immediate measures for the 
produciion of larger guns and shells than those 
tried. The gun experimented with was of 21 centi- 
metre calibre, with a long shell having a tremendous 
bursting charge, so arranged that the shell should 
explode only after penetrating some distance into 
the armour plating. The gun’s muzzle pivot is 
carried down into a socket fixed in the hold of a 
vessel in such a way as to prevent the slightest 
recoil even with the heaviest charge. Herr Krupp’s 
gun was worked during the trials with great ease 
and certainty of aim, and obtained for the shell a 
very high velocity. This description of weapon 
has been designed for gunboats built to carry guns 
up to 40 centimetres. These gunboats are to be 
of light draught, high rate of speed, and exceedingly 
handy. In fact, two or even three of such armed 
boats would be very ugly customers for a first-class 
armoured ship to cope with, owing to their rapid 
power of manoeuvring, and their small size render- 
ing them difficult to hit. Their cost would be but 
an eighth or a tenth of a first-class ironclad. The 
Germans are certainly a very practical race. A 
good idea once conceived and well considered in all 
its bearings, they then do not take very long to 
work it out. We shall hear more ere long of Heir 
Krupp’s muzzle pivotting gunsand torpedo shells. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 14, 1882. 

A CAREFUL visit among the leading manufactories of 
Eastern Pennsylvania during the past month is the basis 
for the opinion that the American iron trade is in a 
| vigorous condition. An enormous consumption is main- 
| tained, and manufacturers are so confident of the possi- 
bility of better prices during the summer months, that 
they are declining to accept orders for summer delivery 
except at outside prices. It has been expected all alovg 
that prices would weaken. Pig-iron is as firm and active 
to-day as two months ago. From returns just published 
it appears only five more blast furnaces are in blast now 
than a year ago. Repairs have been very general, and 
a marked improvement in output has been brought 
about; all good brands are scarce and firm. Ordinary 
grades are occasionally picked up at concessions. Grey 
forge at furnace commands readily 22 dols. A few 
special brands are sold up at 23 dols. Best foundry sold 
this week at 25 dols., fair at 24 dols. Buyers have lost 
hope in a declining market for the present. The recent 
large arrivals of English and Scotch have made no 
impression on prices. Merchant bars are firm at 
2.7 cents for second grade, and 2.8 cents for best 
refined bars in eastern markets, 2} cents in Western 
Pennsylvania, and 2.8 cents in farther west centres. 
When it is remembered that consumers, in expec- 
tation of lower prices, have been limiting purchases to 
lowest possible limits, it can be seen what effects are 
probable when the activity incident to the spring trade 
arrives. Muck bars are tirm at 42 dols. and 44 dols. 
Steel blooms, 41 dols. and 42dols. Angle-iron, 3 cents. 
Channel iron, 4 cents; tank, 3 cents; refined, 34 cents 
Steel rails, 55 dols. to 58 dols.; iron rails, 47 dols. and 
48 dols. Old rails, 28 dols. 50 cents for tees. Steel of 
all kinds is in very active demand at steady prices. 
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FOREIGN TECHNICAL LITERATURE, 
Tue Railway Review (Chicago, April 1) quotes a state- 
ment that the Maine Central Railroad has bought 4500 
tons of steel rails from Russia. 


The Giornale dei Lavori Pubblici (Rome, April 19) 
describes the opening of the Monteceneri Railway, which 
unites Lugano and Bellinzona by a tunnel through the 
intervening mountains, and is of international importance 
in connexion with the St. Gothard route. The inaugura- 
tion took place on the 9th inst. with much éc/at. 





According to the American Manujfucturer (Pittsburg, 
March 31), the production of spiegeleisen is slowly—but 
steadily—increasing in the United States. The quantity 
turned out has risen from 6616 tons in 1876 to 21,086 
tons in 1881. It was produced only in three States, New 
Jersey, Ohio, and Pennsylvania. 


Referring to the recommendation made to Congress by 
the Secretary of the Treasury with regard to the inspec- 
tion of foreign vessels, the New York Hera/d points out 
that the object of inspection is to protect life and property, 
and that England does not exempt foreign vessels from 
the operation of the Shipping Laws, As this is the case, 
there is no good reason why the law should not be 
amended so as to bring foreign steamers and sailing 
vessels within the inspection regulations. 


Mr. E. J. Marey has contributed to La Nature (Paris, 
April 22), a long letter describing his apparatus (which 
he calls a “photographic gun”) for photographing the 
various attitudes of birds on the wing, so as to reproduce 
perfectly all the motions of flight. The dry-plate process 
is of course used, and the principal feature of the instru- 
ment is an arrangement of screens revolviog by clock- 
work, which allow the light to fall upon the plate twelve 
times in the second, the exposure lasting ;1, of a second 
each time. 





An interesting article by M. Paul Trasenster appeared 
in the last number of the Rerve Universelle des Mines, 
giving approximately the quantities of iron and steel 
produced in Europe and America. According to the 
author, 19,700,000 tons of pig iron were turned out in 
1881, against 18,313,000 tons in 1880. Of manufactured 
iron, 7,698,000 tons were rolled in 1880, the latest date 
given, being an increase of nearly 100,000 tons on 1879. 
The total of steel ingots for 1881 is estimated at 5,220,000 
tons. The increased demand is almost entirely due (in 
M. Trasenster’s opinion) to the growing requirements of 
England, France, and the United States; the latter, 
however, he believes to have reached its maximum. 





The Rerista Minera (Madrid, April 16) gives an extract 
from the Gaceta de Madrid, with details of the imports of 
metals, machinery, &c., for 1881, which show an increase 
in value of over 19,000,000 pesetas. The following are 
the figures : 

1881. 

982,458 tons 


1880. 
Coal and coke 881,860 tons 


Pitch, tar, &c. a 15,355 ,, 20.515 ,, 
Steel ... e eco me ss 1164 ,, 
Iron and tools ove 85,335 ,, 112,970 ,, 
Tin-plates ... ‘ 2079 ,, 3471 ,, 
Copper and brass ... 685 ,, 64 ,, 
Wire ... ese 6556 ,, 5929 ,, 


Machinery ... 20,681 ,, 22.377 ,; 

DL’ Industrie Belge (Brussels, April 13) publishes an 
abstract of the report received from the Belgian Legation 
in St. Petersburg upon the general state of Russian trade 
during 1880. From this it appears that whilst the 
imports were larger than had ever been known before, 
the exports were considerably lower than those of the 
preceding years. The following are the figures: 


Exports. Imports. 

roubles. roubles. 
1880 498,672,437 622,811,871 
1879 627,768,444 587,723,236 
1878 618,165,684 595,582,192 
1877 527,935,826 


According to the official statements, it is only the Euro- 
ean trade which has diminished, that with Asia having 
een developed to a considerable extent. 





The Deutscher Submissions-Anzeiger (Berlin, April 18) 
contains extracts from the German Board of Trade 
reports, on the iron industry during 1881. Although 
the wire mills and wire rail works in the Lennethal have 
been well supplied with orders, towards autumn, prices 
fell to such an extent as to render it almost impossible 
to produce at a profit. Afterwards, they advanced some- 
what, but only in sufficient proportion to meet the 
increased cost of material. In the Westphalian foundries, 
builders’ castings and machine work were considerably 
in demand. Constructors of coal and ore washing, brick - 
making, &c., machinery were fairly employed on bome, 
French, and Belgian orders. Notwithstanding an advance 
of about 20 per cent. in the cost of material, prices were 
hardly increased 5 per cent.; and the workmen were 





making overtime to such an extent that their average 
earnings were 3s. 6d. per day. 





The Moniteur des Intéréts Matériels (Brussels, April 9) 
reports that the contract submitted to the Servian 
Government by the Comptoir d’Escomptes for the con- 
struction of the Servian railways has been accepted, 
subject to ratification. The general conditions are 
similar to those of the original contract made with 
M. Bontoux, but with a reduction of 30,000 francs per 
kilometre on his price. ; ; 

The imports of English coal into Belgium during 
January and February amounted to 36,431 tons, an 
increase of 4002 tons over the same period last year. 
The total imports from all sources are, however, less, 
whilst the exports (which show a total of 623,074 tons), 
are nearly 28,000 tons larger,—chiefly owing to the 
French demand, which has increased 21,000 tons. 

The Société Cockerill, having more orders in hand 
than its present shipbuilding yard can fulfil, has decided 
upon increasing it considerably; and is also about to 
construct a dry dock capable of receiving vessels of 
nearly 400 ft. in length, which is expected to be in work- 
ing order in the course of next winter. 

It is stated that La Compagnie de [ Quest Algérien has 
concluded a contract with the Société des Forges de Saint 
Chamond for the supply of 9000 tons steel rails at 2OS8 
francs per ton, delivered at Oran. 

In the issue of the 16th inst., it is stated that large 
orders are being received in Belgium from China; but 
terms have not yet been definitely arranged, although it 
is believed that they are on the point of being settled. 





The National Carbuilder (Chicago) for April copies a 
statement made by a western paper, that on the Cincin- 
nati, Hamilton, and Dayton Railway, near Dayton, Ohio, 
there are iron rails still in good condition, which were laid 
thirty-one years ago. They are said to have been made 
at Johnstown, Pa. 

At the March meeting of the Carbuilders’ Association, 
a discussion took place upon the advantage of substitut- 
ing steel for iron in rolling stock construction, wherever 
practicable. It was stated that the steel axles in use on 
the Pennsylvania Railroad were generally considered to 
be much superior to iron, owing to their being less liable 
to break, and wearing longer, whilst at the same time 
equally cheap. Several of the members preferred steel 
for locomotive crank-pins and connecting-rods, tubes, 
screws, and wire nails. It was also thought that iron 
might be much more largely used in the construction of 
cars than it is at present, the combination of this 
material with wood being considered likely to prove 
satisfactory. 

Kaolin is being used on the South Carolina Railway 
with great success, as a covering for locomotive boilers. 
It is mixed with plaster-of-paris, in the proportion of two 
parts of the former to one of the latter, jute fibre being 
mixed with it instead of hair, which is destroyed by the 
heat. It is said to prevent loss of heat much more 
effectually than the ordinary wood lagging, while the 
greasy nature of the kaolin preserves the iron from 
corrosion, at the same time having no chemical action 
upon it. 


NOTES FROM THE SOUTH-WEST. 

Newport.—Trade here remains in pretty much the same 
state. Steam coal moves off moderately well; house coal 
could bear an improvement. With respect to the iron and 
steel trades, the recent oe ere | lull cannot be said to 
have yet passed away. Unabated activity, however, rules 
at the works. The tides at Bilbao have released a fair 
quantity of iron ore, but little has come in from other 
places. Last week’s coal shipments amounted to 26,559 
tons. Of iron, &c., 4763 tons were shipped. There arrived 
from Bilbao 8344 tons of iron ore. 


Coal Finding at Llancaiach.—On Thursday evening, 
what appeared to be a seam of coal was struck in a trial 
pit sunk by Mr. R. Griffith, upon the Park land, near the 
Park paving-stone quarries, and it turned out, on further 
sinking on Friday, to be the famed Mynyddislwyn seam 
of red ash house coal, which was considered to be quite 
exhausted in the neighbourhood. By Saturday morning 
the workmen had gone through the entire seam, which 
proved to be about 7 ft. 3in. in thickness, with about 12 in. 
or 15in. of rubbish between the ‘‘ two coals’’as they are 
a | termed. The trial pit is about two yards square, 
the coal was struck at a depth of seven yards, and is 
of splendid quality. Should the seam take its course well, 
it = ee that there are at least 100 acres of it to 
work. 


Cardiff Corporation Water Works.—J. F. Bateman, 
C.E., has been staying at Cardiff, being engaged in a survey 
of the district for the purpose of advising the Town Council 
as to an extension of the water works which has been long 
under discussion. In company with the borough engineer 
(Mr. Williams), Mr. Bateman has been inspecting the 
several sources of supply which have been suggested to 
the Town Council as available for the increased require- 
ments of the town. 


The Tin-Plate Trade.—Unless some decided improve- 
ment takes place in the condition of the tin plate trade 
within the next few weeks, will be compelled to cease opera- 
tions. Although it is hoped by the manufacturers that the 
15 per cent. restriction of make will have a beneficial 
result, yet the merchants do not appear to have the sam 








confidence and cannot be persuaded to book large orders 
Consequently, stocks are increasing, although prices have 
not changed. 


Cardiff.—The clearances of coal during the week show a 
considerably better total. Nothwithstanding this, how. 
ever, many shippers have been short of orders. Prices are 
not very firm, but sellers are not disposed to cut rates 
Coke is in good request, and a large shipment of this article 
has been completed in the course of the past week. Patent 
fuel keeps firm. Iron ore has come forward in moderate 
quantity, and a temporary pressure in Spain has cansed 
firmness in this article. Last week’s clearances comprised 
123,940 tons of coal, 890 tons of iron, 2223 tons of patent 
fuel, and 1700 tons of coke. From Bilbao there came to 
hand 12,535 tons, and from other places 1096 tons of iron 
ore. 


South Wales Institute of Engineers.—At a quarterly 
meeting of this body on Thursday, a paper rcad at the last 
meeting by Mr. 'T. Canning, of Newport, on colliery 
explosions and electric lighting, was the first discussed. 
Mr. Canning had contended that lightning was capable of 
causing explosions in collieries, and in support of the con- 
tention he expressed a firm belief that the explosion in the 
North Risca Colliery in July, 1880, was caused by the 
electric fluid. This view was combated by Mr. T. Evans, 
Mr. P. F. Walker, and Mr. J. Murphy. Mr. Canning 
replied on the whole discussion, and reaffirmed his belief 
in his theory of the cause of the Risca Colliery explosion. 

Rhondda Vach Valley.—On Wednesday the National 
Steam Coal Company, Rhondda Vach Valley, sent their 
first load of coal to market from ‘‘Cwtsh’’ pit, in that 
valley. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but very 
little business was done. The ironmasters held their 
usual meeting prior to the market, and agreed to adhere 
to their list quotations based en No. 3 Cleveland pig selling 
at 43s. 6d. per ton. It was found that Messrs. Connal 
and Co., the warrant storekeepers here, had a stock of 
148,942 tons, which is a decrease of 3489 tons on the week. 
Shipments are increasing, but the depressed prices reported 
from Glasgow have the effect of checking business, and 
merchants offer No. 3 Cleveland pig at 42s. 3d. per ton. 
Makers say that merchants are selling iron which they 
have not yet bought, and predict that they will have to 
purchase at higter rates, but merchants declare that they 
are merely conducting their business on the experience they 
have of supply and demand. The returns of the Cleveland 
ironmasters, which will be issued next week, are being dis- 
cussed with much interest. It is believed that there will 
be a further reduction of several thousands of tons in 
makers’ stocks. Certainly during the present week the 
shipments from Middlesbrough have been better. 





The Manufactured Iron Trade.—There is nothing new 
to report in this great branch of industry. Prices are 
unaltered and all the works in the North of England are 
extremely busy. 


The Britannia Iron Works, Middlesbrough.— A few years 
ago Mr. B. Samuelsov, M.P., leased the extensive Britannia 
Iron Works to Messrs. Dorman, Long, andCo. At one 
time these works, which are situate on the marshes at Mid- 
dlesbrough, produced 1000 tons of iron rails per week. 
On the decline of the iron rail trade they were closed for a 
lengthened period. When Messrs. Dorman, Long. and Co. 
took possession of them they completely re-arranged them 
so as to make shipbuilding iron, and now they turn out 
something like 5000 tons of angles per month. It is under- 
stood that Messrs. Dormon, Long, and Co. have acquired 
these valuable works very cheap. 


A New Steel Works at Middlesbrough.—The Criterion 
Steel Company, which was recently formed, have opened 
their works at Middlesbrough, and are producing tooled 
steel by Jenkins’ process. The material used is not of 
Cleveland origin. This is a new branch of the steel trade 
in this district, and it is expected that very soon several 
other new branches will be established. 


Engineering and Shipbuilding.—Both engineering and 
shipbuilding works are full of orders, and the Tyne, Wear, 
ond Tess never looked busier than they do now. 


Wages in the Manufactured Iron Trade.—Mr. J. W. 
Pease, M.P., the arbitrator in the wages question, has now 
the shorthand writer’s transcript of the proceedings and 
other information before him, and it is expected that he 
will in a day or two give his award respecting the claim of 
the men for an advance of wages. 


The Coal and Coke Trades.—There is no change in the 
coal and coke trades. Prices are the same as last week. 








Tue Lonvon Fire BrigapE.—A new steam fire engine 
by Messrs. Merryweather has just been added to the fire- 
extinguishing plant of the Seolen Fire Brigade. It is on 
the flywheel principle and the pump is fitted with patent 
ball valves with a perfectly clear water passage. One man 
only is necessary to stoke the boiler and attend the 
machine. 

SoutTH AusTRALIAN Rariways.—Strathalbyn, South 
Australia, is about to be connected with Adelaide, as also 
will Milang, by means of a branch line from the Adelaide 
and Nairne Railway, which is now in course of rapid con- 
struction. As there is already a tramway between Strat- 
halbyn and Goolwa, Port Elliot and Port Victor, the town 
will soon be in direct communication with the most attrac- 
tive of marine spots in South Australia. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

APRIL 24, 1882. 

In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 

Relies after the Applicants’ Names. 


rs 


) | Haudford, 


NAMES, &c., 
OF APPLICANTS. 


C. Heckmann and E 
Hausbrand, Berlin. 


W. W. Nightingale 
Southport ; 

Schroll, /roeschets 

W. Walker, New 

org. 

Imray. Bordone, 

Je Bell, Liverpool, 
and R. H. Harper, 
London. 

8.J. Collier, Manches- 
ter. 

Grant. Watson. 

S &. 
don. 

H. H. Doty, 


Harris, Lon- 
Lon- 
Buettner. 


Work- 


don. 
Brierley 
W. Deighton, 

ngton 
Whiteman. American 

Heating and Power 


C 
Haddan. vans 
J. F. Haskins, 

don. 


Lake. 


Lon- 


Belu 


i Euast- 


Reid an 


Lak 
wood 





H. J. Mohan and E. A. 
Girvin, San Fran- 


W. “Blyth, 
upon- Hum 

A. Leefe, Isliz a 
Newton Winkler. 

J. Worrall, Salford, 

Kershaw. 


oor 


Clark, D’ Autemarche 
Clark. 
Lake, 


Samper, 
Feister. 

F. M. Lyte. London, 
A. B Brown, Edin- 
Benier and 


J. Fux, Dewsbury. 


| W.8, Frost, Peckham 


| D. 





Haddan, Burckas, 
Elwards. Sonntag 
H. Fokes, London. 


W. C. 


fiel 


G. FitzGerald, 
Brixton. C. H. W. 
Biges, and W. W 
Beaumont, London. 
Lake Heuse and 
Jauanny. 
10m pson. 
md Allis, 
Johuson. 
Lescuyer, 
Lake. 


Pie 


Brown. Shef- 


Birkho's 
Gerard- 
‘Wilhe’m 

nom rer, Kankel- 
W. Trante er, Birming- 
E. Hoskins Birming- 


am 
Conque st. Hoe and 


Co, 


Lake, 


Marchese. 








ABBREVIATED TITLES, &c. 





Lixiviating vegetable and animal | 
materials to obtain 
therefrom. 

Manufacture of ice. 


Protector for india-rubber and inx- | 
erasures. 5 : 

Manufacture of artificial stone. 

Steam boilers. 

Steam packing. 


Driving gear for velocipedes 


Self-opening umbrellas, 
spectfication) | 
Stretchers for trousers. 


Preserving eggs 


Pocket knives with self -opening 
corkscrew 

Rolling mills and driving apparatus. 
(Complete specification ), 


Conveying steam or hot water 
underground. 
| 
Plastic compounds. 
Apparatus for printing. 
Manufacturing crystallised anhy- 
drous grape-susar. (Compiete 


spe cific atwn) 
- ess and compositions for print- 


1Dg- 
Des stroying induc ei currents in tele 
phone lines. 


Insulated supports for wires of tele- 
phones. 

Preservation of meat. (Complete 
specrfication), 


Transmitting and receiving appa- 
ratus for printing telegraphs 
Direct-acting ram hydraulic Lifts. 


Automatic 
vehicles. 
Adjustable chairs. 


brakes for railway 


Manufacture of bricks and tiles 


Lamps 
/elo-ipedes. 


Drying piece goods. 


Picking arms and pickers. 


Electiical railways or tramways, & 
carriages therefur. 

Pocket titer. 

Apparatus for transmitting motion. 

Printing & bookbinding machinery. 
(Complete speetfication) 


Purification and refining of raw 
sp 


irits 
Ele. tric arc lamps. 
Gas engines. 


Steam boilers. 
ocks. 

Fountain penholders. 

Slide valves and expansion gear. 

Appparatus for sweeping chimneys 
aud flues. 

Proiuction of gas by the combustion 
of carvon compounds, applicable | 
to saving life at sea, | 

Secondary batteries 


ne and other plates fcr 
pnnun 

Roils fur grinliv g mills, 

Dynamo-¢lectric machi: es. 

Manufa_ture of saccharine com- | 
pounds | 


Tiausmitting regulating and stop- 
ping motion. 

Breechloading small-arms, and ma- 
chinery used in the manufacture. 

Apparatus for straining wire mat- 
tresses. 

Pr.oting on both sides ofa eaethe || 
web, cutting the web into lengths, 
and collecting, folding, and de- 
livering such sheets. 1] 

Se arating metals and metalloids 
from their ores by electricity. | 





extracts || 


(Complete | 


Nos. 
and 
Dates. | 





April| 
1885 
1886 
1887 


1888 
1889 


1890 
1891 
1892 
1893 


1894 
1895 


1896 
1897 
April 
Zl 
1898 
1899 


| 1900 


1901 


1937 


1938 
1939 


| 
| 


AEs: 


1940 | 


1941 
1942 


| 








“> ha: 


\| 

NAMES, &c., 
OF APPLICANTS. ABBREVIATED TITLES, &0. | 
| 
» & ae Bir- Velo ipedes 


C. W. eriey, London. 


. W. Richardson, 
Newcastle - upon- 
Tyne 

J. ¥. and M. Rakin, 
Greenock, N.B. 

B. Fowell, Romiley, 


W. Clancey, and J. | 


C. 
chester. 


Walker, Man- 


F. Kingston, Deptford 


Dounton. 


Boult. 


J. Shaw, Lockwood, 
Yorks 
M.R 
ing. 
Lake. 
Justice 


A. - Brown and H 
. ©, Saunders, 
Fate, 
Browne. 


Pryor, Steven- 


Cruto. 


Osborne 
J. Ballard, Notting- 
ham. 
Lambert, 


2. 
mouth. 

T. Nash and G,. H. 
Hunt, Sheffield 

A. A Benuett, Glas- 


we ‘Seiley, Manches- 


ter. 

, A “Reid, :; 
Miln, Ayr, N.B 

Abel. Svhne. 

Dixon. Rump 


Ply- 


w. 
Simon. Aver 


T. H. Pinder, Exeter. 
G. Tidcombe, Wat- 


Mason, London 


Skinner, East- 
bourne. 

G. Harrison, Bir- 
miogham 


W. Buckle . Sheffield. 
Clark, S 


J. Whitehead, West- 
miuster 


Whiteman, Baxer 


and Ce. 
» A 9 1 pises. Alide- 


G. W. Toon, os. 

Mewburn. Dwigii 

J. Lea, London. 

J. Keith, Edinburgh. 

8. Musgrave, Leeds. 

A. Ridgway, Maccles- 
field. 

Spear. Bend. 

Thompson, //: 
Fra an 





J. ae fnell, Manches- 


WwW ‘Crosland, Newton 
Heath 

J. Mu hier, Lyons. 

De Pass. Ladouret, 


W. ~~. Birming- 
ham 
Richter. 

Py ates, Birming- 


"in 
aA "‘Toane Boston, 
«| na , Boston, 


Lake, Senter 


W. S. Cooper, Piilu- 
ae Iph ia, U. S.A 

J. McCulloch and W. 
Cvok, Glasgow. 

= Richter and 

Boge Petersen 

D._ Davies, Crumlin, 

Monmouth. 

Lake, Maiche. 

Lake. Gladys7 


W. Bown, Birming- | 





ham 
1943 | E. V4 “Suteliffe, Hali- | 
1944 Lioyd Wise. Wester- 


man 


Martin and Co.| 


Illustrating and advertising gas- || 
lighting experiments. 
Marine steam engines. | 


Marine engines. 
Cask tilters. 


Eye for stair-rods. 

Milling and machinery therefor, 
and dressing the rolls. (Complete 
specification). 

Steam-traps. 


Actuating machinery for cultivat- 
ing land. 

Spinning silk, &c. 

Electric lighting and incandescent 


amps. 
Telephonic and telegraphic signal- 
ling apparatus. | 


A new pump applicable as a fan. 


Stoppers for bottles containing 
aerated liquids. 
Screw propeilers. 


Hoops for barrels, &c 

Voltaic batteries. 

Ash guards. 

Apparatus for depositing manure, 
sowing seed, &c. 

Calendering machines. 

Colouring matters for dyeing and | 
printing. — 

Sewing machines. 

Fire-escapes. 

Strainers for straining pulp 


Essence of malt. 
Gas engines. 
Velocipedes. 


Springs. 
Treatmentof ores and reduction of 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 
L.—Announced April 21. 
































No. Name. No. Name. No. Name. 
1882 1882 1882 
1176 | Heap and] 1452 Alling 1476 Doulton and 
iettie, (Alling). Slater. 
| 1404 | Fisher. 1456 Henderson 1478 | Johnson 
1436 | Cressy. (Bez & Sons) ( Weinrich), 
| 1438 | Barrett 1458 Groth (Hose- | 1482  Wearden. 
1440 | Garvie and mann). 1484 Gardner, 
| | Skinner, 1460 Young. 1486 Rylands. 
1442 | Green. 1464 Lalande 1488 | Hodgkinson 
1444 | Werdermann' (Chaperon). and Hodg- 
1446 | Wain, 1466 | Fison. kinson. 
| 1448 | Dowling. 1468 Abel ( Nagel). | 1490 | Morton. 
1450 | Luke 1472 Lyon. 1492 | Rycroft 
(Musitzky). | 1474 Lake (Farcot) (Griffith). 
1494 | Spence, 
Il,—Announced April 25. 
| | 
No. Name. No. Name. No. Name. 
| 1882 | 1882 1882 
643 | Plunkett 1607 Mathisen. 1653 | Mitchell. 
662 | Heidmann &] 1611 | Lake 1655 | Conolly. 
| | Hoffmann. ( Weston). 1657 | Lake (Moore). 
1009 | Lake (Biiven | 1613 | Fleury. 1659 | Szott. 
1313 | Lietzmano &] 1615 | Davies. 1661 | Lake (/o/t 
Borchardt. | 1617 | Wirth | and Noye). 
1557 | Rowbottom. (Sebold). 1663 | Goold. 
1561 | Walker. 1619 | Lake 1665 | Brydges 
1563 | Mantle, (Maxim). | (Mitscher- 
| 1567 | Kunkler. 1621 | Addenbrooke, lich). 
1562 Von Schlieffen] 1623 | Gorse. 1667 | Forshaw, 
1571 | Brydges 1625 Cowper and | 1669 | Hadfield. 
(Fischer). Sopwith. 1671 | De Sparre, 
1575 Lake 1627. =‘ Tillett 1675 | Halpin, 
(Seaman). (Bennett). 1677 | Clark. 
1577 Walker 1629 Litt. 1681 | Davies, 
1579 Summerfield.] 1631 Keddie 1#s3 Mond. 
1581 | Jenner. (Dorrity,. | 1685 | Fietcher 
1583 | Binko 1633 | Clegg. (Baier). 
(Siegel). 1635 Lake (Wed- | 1687 | Griffith. 
1585 Allan and ber, Kelly, | 1689 | Young and 
Adamson. Rand, and Hatton, 
1587 | Tribe | Given) 1693 Llewellin, 
1589 Menge and 1637 | Johnson 1697 | Brougham & 
Krause, | _ (Fesca). Ormiston. 
1591 Lake 1639 | Walenn. 1699 Wilson. 
( Wilhelm).| 1643 | Von Naw- 1701 | Gurd. 
1593  Urwick rocki 1703 | Palliser. 
1597 West. | (Brandt). 1705 | Clark ( W/7i- 
1599 3ateman. 1647 | Fox. liams, Wil- 
1603 Fischer. 1649 | Boult liams,. and 
16v5 Whitehouse & ogee Williams). 
_W hitehouse 1651 | Lake (S/aw) 


metals. 
Funeral cars, 


Electric lamps. 


Combination of substances for 
bricks, blocks, &. 

Tyres for vehicles. 

Manufacture of water-gas 

Electric arc lamps. 

Boilers and heating apparatus. 
“ Mordant” for dyeing blues. 

Lawn-edge clipping and turf trim- 
ming machines. 

Pencil cases. 

Cable. chain, or rope traction tram-! 
as andin propelling carriages 
ther 

Finishing ‘lace fabrics. 


Paper cutting machines. 


Applying colours on tissues. 

Treating mineral oils to render 
them uninflammable at prede- 
termined temperatures. 

Socket slides for shop window arms, 


&e. 
Exhibiting advertisements. | 
Hoes, adzes, and mattocks. 


Self-levelling ships’ berths. (Com- 
plete specification). 
Life-preserving mattresses, (Com- 


plete specifi sation) 
Bushing material and Learings. 


Plumbers’ furnaces where L. quid | 
fue! is used, 

Courtruction of hutches or wagons, || 
and tipplers for same. 

Drawing pens. 


Centrifugal separating machines. || 

Metal rollers used in coating steel 
plates, &c., with tin, &. | 
Electric batteries. | 

Manufacture of crystallised hydro- 
chlorate of alumina. 
Fastenings for gloves, &c. | 
| 


| Taps. 


ma transporting, lowering, &., | 
ships, &c. | 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 






























































No. Name. No. Name. No. Name. 
1882 | 1882 1882 
1317 | Johnson 1844 Deighton, 1565 Lake 
(Wernicke | 1848 Lake (Behr). (Feister). 
and Pfit- 1852 Brewer (Lee, | 1891  Boult 
ginger). Wallace, & (Downton). 
18410 , Grant Knox). 
( Watson). 
NOTICES TO PROCEED. 
(,—Time for entering Opposition expires Fridcy 
May 12, 1882. 
No. Name. No Name. No. Name. 
1881 1881. 1882 
4780 | Woodward, ] 5558 Dickinson. 964 | Walker 
5403 Klein 5585 Haddan (Robinson), 
( bittner). (Roussille), | 1056 Wright. 
5495 Emery. 5638 Webster and] 1227 Loxton. 
5505 Lake (Clark), Williams. 1281 Harding and 
5517 = Sothcott. 5649 | Sugg Watkins. 
5519 Johnson 5715 | Lake 1370 | Howson 
(Henestrosa)} 1882 | (Aymonnet)§ 1378 Mandleberg, 
5521 Grout and 34 | Smythies. Rothband, 
Jones, 96 , Collett. & Mandle- 
922 Bonneville 206 | Wirth | berg 
(Wolff). (Pickhardt).| 1840 | Grant 
29 = Hvodysun. 220 | Cottrell. ( Watson). 
53t Beck 462 | Turner. 1844 | Deighton. 
(Montclar). 526 | Wheeler. | 
11,—Time for om Opposition expires Tuesday, 
May 16, 1882. 
No. Name. No. Name. No. Name. 
1£81 1881 1881 
5434 Byron. 5604 | Burr and 5647 Thompson 
5548 | Groth Scott. (Cochrane). 
| (Goebel and | 5605 | Irvine. 5658  Holling- 
| Kulenkamp)| 5613 | Mills | worth. 
5554 | Cross. (McLean). | 5669 | Lake (La 
5576 | Cregeen. 5620 | Rogers. Société La 
5591 | Roekner., 5630 | Hamilton. | Reconstitu- 
5592 | Johuson 5639 | Garau. tion Viti- 
| (Tuyssuzian).| 5641 | Mills (Orio). | ole), 
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PATENTS WHICH HAVE BECOME VOID. 

















Name. No. | Name. No, Name. 
1882 1882 
Hurt and 486 | Cowper 1476 | Doulton and 
Strathern 635 | Arnold Slater 
Swan 858 | MeLennan, 1478 | Johnson 
Cooke and McLennan, (Wein? ). 
Mylichreest and Owen. | 1484 | Gardne re 
Lloyd 948 | Molloy 1490 | Morton. 
Willi 1066 | Watson. 1790 | Lake 
1262 | Mackie, Start, (D té 
& Scatter- Facguvl 
good 1848 | Lake (2. ) 
Lake (£ifv/)4 1404 | Fisher 1865 | Lake 
Bayzand and J 1437 | Cohné (F r), 
Boyle. 1439 | Fielding. 1891 | Boult 
Perks 1472 | Lyon. 4 
PATENTS SEALED. 
I.—Sealed April 21, 1882. 
Name. No. Name. No. Name. 
1881 1881 
Bedborough. | 4654 | Andre. 4853 | Whitehouse 
Azulay. 4 Rees & Peacock. 
Appleby. 4670 | Lee. 4898 | € Rash 
Wilkinson. 4634 | Kinnear, 1882 (Tu mn). 
Boult ( Ville- 30 Bennett 
bonnet) 
I1.—Sealed April 25, 1882. 
Name. No. Name, No Name. 
1881 1881 
arir 4753 | Bauer (MW 565% | Mauser 
wi fer 1882 | 
Clark 4763 | Conquest, 35 | Marston 
Dyer 4770 | Glazbrook, 120 | Liardet and 
Gardner Taylor, and Donni- 
(E Trench thorne. 
Cla 4773 | Cooper 
4775 | Bonneville 
(Da 
gan 4787 | Dunnachie 
reon.| 4790 | Smith (2 
4799 | Fenby,. 
right. 4829 | Archer 
n Naw- 4364 | Abel 
“ki (S d 
‘). 4891 | Fordred 
4 me Sir th 
4903 | Dickson 
4937 Baker 
vey). | 4992 | Fryer and 
and Alliott 
7 025 | Garland 
5169 | Girdw 1 
5172 > 
Skerrett 
Johnson 
(Kramer | 535 7 and 
z i¢ ) 
Thomas 
Gillibrand ) 
Lake 
(A 5435 | Brandon 
Bauer £ 
(B 5467 | Cam 
FINAL SPECI 
5, 1882. Nos. 4499, 4503, 
4593. 
ate 
8. 4534, 4535. 4536, 4537, 4539, 4542, 4545, 4546 
= 4548, 4550, 4551. "4559, 4553, 4557 
4562, 4572, 4599, 4615, 4634 all of the year 
1881. 
9, 4588, 4558, 4559, 4567, 4569, 4571, 4576, 4577 
4578, 4592, 4595, 4596, 4597, 4624, 4655, 4749 
all of the year 1881, 
0, w 4585, 4586, 4587, 4594, 4598, 4600, 4601, 4603 
4620, 4644, all of the year 1881. 
1, - 4604, 4606, 4607, 4608, 4615, 4618, 4621, 4 36, 
4546. 4683, all of the vear 1881 


I. paivengh 2 Non-Payment of the Third Year's Stamp Duty of 50 











Name. No. Name. No Name. 
1879 1879 

Barrowman, | 1422 | Lake 1451 | Higginbottom 
Cooke, (Jannin). and Hutch- 
Harvey and | 1426 | Lake (Sweet) inson 

Seal. 1427 | Purdy. 1455 | Hardie 
Davies, 1433 | Rowland andj 1456 | Newton 
Jlinks and Varley 1458 | Hauber. 

Hooper 1435 | Bomford. 1462 | Johnson 
Geldard 1436 | Huntand (André- 
Woodburne. Innes Gouau!lt). 
Lake 1439 | Webster 1164 Jarlow 

(Drape 1443 | Stubbs (Saurer & 
Bull, H pe, 1447 sooth by Sons). 

and Ri pley{ 1450 | Hallewell. 








11.—Through Non-Payment of the Seventh Year's Stamp 


Duty of 100%, 

















No, 
1875 
128% 


1290 
1304 


Name, 


Brierley, 
Brierley, 
Brierley, 

& Reynolds 

Hughes, 

Crabtree. 








No. | 








No, Name. Name 
187 1875 | 
1311 Hughes. 1332 | Deakin 
1317. Haseltine 1333 | Lillie 
(Young). 1334 | Fenton 
1318 Corry. 1349 | Collier and 
1323 | Gaskell. Marsden. 
1330 | Dyer. 1368 | Spencer. 
1379 | Hosking. 





| Copies of Specific ations may be obtained at 38, Cursitor-street, Chancery- 


Relates to a “ pos itive dobby” mechanism for effecting a positive 
motion to the heald staves, ‘the novel feature being a particular 
combination of two levers. (March 4, 1881 
2974. Storing, Carrying, and pogssrvens Fruit, 
&c.: G. A. Cochrane, Montreal. [td s.)—Cases 
are formed with ventilating pass ; at their si ee “ans also in 
the cells and trays with which they are - vided for the purpose of 
| pa king their conten July 7 
2991. at. ener Sanenene: J. = ag mn Bris 
ol td ~ » feature re 
brought into P sition 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 

















No. Name. No Name, | No. Name, 
"1879 1879 1879 
1541 | Jones. 1575 | Smith. 1610 | Haddan 
160L | Luke 1632 Leeds, (Hance). 
(Gill 1646 Leeds, 1623 | Reid, 
G ) 1559 | Taylor 1690 | Lake 
16 ~ Smith 175t Newton C lier). 
783 | Glaser (Br /). | 1699 Aston and 
.) 1716) Sa a Hames 
) 1577 Reade 1829 Haddan 
1515 | Skene 1598 oe ss) ( trl). 
1.31 | Cadet 1659 Ranford and | 1520 Adams - 
1532 | Tatham Cc allowh iil i) 
1553 | Waddell 1589 | Tooley, 1580  Fowle (Un- 
1556 | Necker and 1603 Bridge water. , /). 
Horstmann 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAM 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 














No. Name. No. Name, No. | Name. 
oa smell 

1875 1875 | 1875 

1429 | Lucop 1562 | Allen. 1566 | Hattersley, 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING APRIL 22, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not [liustrated. 
Where inventions are communicated from abroad, the Names &c., of the 
Communicators are gtven tn ttalics 


lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed (o Ma. H. READER LACK. 


932. Looms: T. Hanson, Bradford. (6/1. 6 Figs.)— 

















| London. (6d. 






moving in a pair of 







arranged to move unde 
body, and front 

the pressers 

} 


im, (July7 
3543. Steam Engines Operating wen Regene 
rated Steam: E. A. Brydges, Bertin. H. de Grousilliers 






















Berlin). (6d. 4 Figs.J)—Saturated steam fror 
heated in its passage engin TI x! 
t ugh a co g apy which it is coole 
ler n temperature, it passes to a cyl 
s compressed by a piston worked from the n 
back into the ste. am- shest of the boiler. The 

bes t » form 





3559. Electric Lighting, &c.: C. Ww. Marvisen, 


In order to intens he luminosity, 








ght it fs rounded by a ret fens rystal- 
olit te, known as roe 1is may be ux one in slabs 
a base ground to pow peer and mixed with gypsum. The 











pow lers are brought to a liquid condition by solutions of soda of 
a sul; hates ofelementary bodies *‘ which exist in the solar 
‘igs. 1 anc present in elevation and section an 
e candle of the Wi lde type surrounded by a reflecting 
refractory block, and Fig. 3 shows a candle with a reflecting mass 
above the are. (August 16,1881). 


3604. Brushes: S. Abraham, Manchester. [(. 
4 Figs.|\—Refers to round brushes such as are used for cleaning 
boiler tubes. The assemblage of wires, or the like, forming - e 
body of the brush is fixed in material which is wrapped rc yond ¢ 
centr al stock provided with conical ends, into one of which is 
inserted a plug forthe attachment of a rodor handle, (August 19, 


2 re 












1881). 
3687. Slide Valves: C. de Lucia, Naples. [4¢. 
l Fig.}—These improvements refer to balanced side valves, and 


consist in providing the cover of the valve-chest with a cylinder 
open towards the valve, and containing a piston connected by links 
to the back of the valve, the area of the piston being sufficient to 
counterbalance the pressure on the buck of the valve. (August 24, 
1881). 

3744. Bicycles, &c.: E. C. F. Otto, London. [8d. 
16 Figs.J)—Refers, firstly, to steering the machine by means of 
mechanism for altering the tension of the driving bands; secondly, 


fourthly, to regulating the motion of the crank by the 
of spring power so as to store upand give 
points of motion. (August 27, 1881), 





application 


out power at the requisite 


3770. Issuing and Recording Samer, and 
of Tickets: J. P. Power, London. | 7 


many tinger rods as are the several fares to be ale Ly pr t 
from the top of the apparatu They may either be provided wit th 
stamps at their ends, or a. stamp may be separate. When any 


one finger rod is pressed down it carries with it a horizo: tal 


spindle, upon which are a number of stamp wheels for st; amping 


the date, journey, district, &c. Springs bring back the finger yr id 
and stamp whe ‘ls to their normal position, ‘simultane yusly with 
which are operated dials which record the number of ‘tic kets 
issued, a pusher plate pushes partly out of the machine the sta) nped 
ticket. a pad inks the stamp wheels, and a fresh ticket is pre ons i 
from the ticket-holder, which is attaches 1 to the bottom of the 


apparatus, such apparatus being provided with three ticket com- 
partments — h are severally brought under the stamp wheels 
by turning the ticket-holder round on a fixed centre, A spring 


in 
each comp coenentl forces the tickets upwards, (Au; gust 


30, 1831) 


3776. Horseshoe Nail Blank Forging Machines: 


S. Pitt. Sutton, Surrey. (¢ oodford, Essex, County of 
Essex, U.S.A) [6d, 1 Figs.) These improvements refer. 
details of construction of what are known as “J, dge”’ 

machines, whereby it is stated the parts can be more rapidly 
adjusted for operation, and their efficiency increased, (August 36 


1881). 


3782. Velocipedes: J. White, Earlsdon, and J 

































Asbury, Coventry. (Sd. 10 Figs.)—The two travelling 
wheels have separate axles, the inner ends of whic h may turn on 
pivots. When this is done the wheels are move i laterally inwards 
A contracting and expanding compound brake rod is also de 
scribed, (August 30, 1881). 

3786. Gas eeser Ensines. &c.: J. J. Butcher, 
Gateshead. {Is chief features of this inven- 
tion are as follows eas nil of sot fnainates i pipes for conveying 
the scaseatthio chars s to the phe a r so as to prevent reduction 
of temperature ; an enlarged exhaust pipe forming a hot bath 
for the feed (3) @ separate ignition valve; (4) a valve for 
supp lying the gaseous mixture having a pair of flame pockets 

lanking the feed port in the valve on either side; (5) a method of 
poem nd reversing the engine; (6) a flame < made « 
layer of wire gauze und (7) an arrangemen governor 
The illustration shows the head of the gas engine. D i piston, 
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slowly 








nanveis €- naing 
the chimney, and is in its sag ig by tl 
flames respectively Several modifi s and 
tsare shown. (August 31, 1881), 


3790. Covering, Protection, and Insulation of 
Electrical Conductors or Cables for Telegraphic 


Purposes, oes ‘< R. Lake, London. (°%. LJ. Strom 
Philadelphia, U.S (6d. 11 Figs.}—Has for objéct to provide 
conduits which can = constructed at light expense, and can be 
readily put together and taken apart, and whi h, when in position, 


form tight and effective insulators for electrical conductors. The 











illustration is a section of h a conduit. Iti ymmposed of two 
parts fasten¢ d together by 1 udinal ribs and key bolt — 
section ends in a diaphragm with apertures to support "the es 
CC in which the conductors are carrried, The branch circuits 
enter through pipes E E. A modified conduit of rectangular 
section is alsodescribed. (August 31, 1881). 

3792. Manufacture of Steel, &c.: C. W. Siemens, 
Westminster. [(d. 12 Figs.)—Relates to the open-hearth 
process of manufacturing steel One of the objects of this inven- 





tion is to prevent or lessen the destructive action of scoria upon 
the sides of the bed or lining of the melting chamber; thisi ated 
to be accomplished by using pipes for circulating water und 





the chamber, and cooling the upper part of the bed, witho ut cool- 
ing the furnace in other parts. The improved method of m aking 
steel cons iets in heating, in an open hearth furnace, iron oxide with 
scrap metal and puddled ball, and pouring thereon fluid cast iron, 
so as to form a mixture for subsequent treatment in the ordinary 
way. While the liquid stream of metal runs from the furnace 
ferro-manganes¢ ided in small ple es, The illustration shows 
the arrangement of furnace. Figs 2, and 3 show three sections 
of the furnace and two of the ate producer. A is the bed, B 
working doors, gas flues, and D air flues. At the other end 
of the furnace are corresponding flues which serve for a time 
to convey the hot products of combustion to one pair of 
regenerative chambers below the furnace, while the gas and 
air issuing from flues G D at the other end are heated in passing 
through the other pair of regenerative chambers, F are water 





ais a 
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to the brake mechanism by which a ring is caused to expand, and 





thus act on another ring on the hab of the wheel; thirdly, to an 
arrangement for changing the ordinary seat to a saddle seat; 


pipes receiving their supply at H and discharging at J. To pro- 
vide for expansion and contraction all the pipe joints are outside 
the furnace, and the junctions are formed each like an inverted 
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mounted, so as to intercept the rays, these discs having between 
them two flat spaces, one of which contains an athermanous 
liquid and the other a fluorescent liquid; secondly, in a glass 
light-transmitting tube provided on its outer surface with (1) a 
metallic reflecting coating, (2) a circumscribing coating of asphalte 
or varnish, and (3) an additional metallic coating. In combina- 
tion with such light-transmitting tube is a series of curved light 
reflecting branches so arranged as to divide and conduct the 
pencil of light passing from it off in separate beams or to dis- 
persers; thirdly, to an arrangement of lenses for diverting or 
dividing pencils of light. They may be fixed or adjustable and one 
or morein number, (September 5, 1881), 


3859. Apparatus for Self-Massage: C. A. Ang- 
strom, Stockholm, Sweden. [(7. 9% /igs.j--This appa- 
ratus consists of one or more rollers attached to a handle, which 
is held by the operator, and the roller or rollers passed over the 
part that requires massage or kneading. It is stated that with 
tl ais apparatus a thorough and active massage of all parts of the 
body may be effected without assistance from another person with 
relatively very slight exertion. (September 5, 1881), 


3860, Pianofortes: W. H. Squire, London. [(67. 
8 Figs.)—The strings are strung horizontally on both sides of the 
framework to which they are attached, thus allowing the frame- 
work to be extended beyond the length of the keyboard. A 
sounding-board is fixed on each side of the framework, over the 
outer side of which the strings are stretched, so that the two 
sounding boards are between the two sets of strings, and about 
half the strings are on each sounding-board. (September 5, 1831). 


3862. Regenerative Kilns for Burning Fire- 
bricks, &c.: J. Dunnachie, Glenboig, N.B. [ 
13 Figs.)—Duplex flues are constructed in the walls of adjacent 
kilns, the alternating portions of the opposite sides having slits 
formed therein to enable the heated products of combustion to pass 
from the lowest part of one kiln into the lowest part of the next 
kiln, Or such flues may be formed in the brickwork outside the 
wall, in which case the air descends down some distance below the 
floor of the kiln, escaping through slits in the walls into the burner 

P : ‘. ‘ . 2 P where it mixes with the gas. Hot air may be admitted into the 
f), on which a cock for discharge of air or vapour is provided at upper part of the kilns from an adjacent kiln, or cold air to the 
the top of the bend, (August 31, 1881). upper part of a kiln beingfired. (September 6, 1881). 


3795. Manufacture of Brushes: B. J. S. saniie. 3878. Steam Engines: C. Bedford, Birstall, 
London. (/./ c Smith and i. Ge ipcke, Col ege Poin New orl >| Yorks. [6d. 3 Figs.]—Relates to apparatus for opening and 
USA.) } (6d. 11 Figs.) —The back of the brush is ma le he llow : closing the ports of steam valves. On a boss on a revolving shaft 
the bristles are inserted, so as to project within the hollow back, and | 216 two cams, one for opening the other for closing the ports 
are secured by pouring cement into the cavity. A tool is descrit ed | The former is parallel with the axis of the shaft, and the closing 
for drawing bunches of bristles from a holder, doubling them into | 041 tapers spirally. The cams revolve within a ring on the slide 
tufts, and inserting them inthe brush back. (August 3, 1581). valve ro nd at each revolution push the rod backward and for- 

3801. Mules for Spinning: J. Chisholm and J. | ward to open and close the ports, The cams are connected to 
Clegg, Oldham. [éd. 5 Figs.j)—This invention relates tothe | governors, which slide them backwards and forwa ards on their 
m eth xi of reversing the motion o f the front roller so as to lay hold | shaft, according tothe varying speed of the engine. thereby allow- 
of the twisted part of the yarn while the twisting is proceeding | ing the ports to remain open for a longer or shorter period. 
On the front rolier is a pulley having a twitch groove, into which | (September 7, 1881). 


fits o pawl, which fe mounted on « lever baving the froat rolle 3880. Manufacture of Revolving Armatures 
; centre of vibration: to the lever is attached a connectin and other Parts of Electrical Apparatus, &c.: 
Se he back he headstock: to the lower end of the | W-8-Gake,London. (C. Dion, New Fork), (10d. 12 Figs. 
stud near the = & ce eee ’ rela 7 ). | The invention comprises a novel construction of armature, a 
‘al lever is attached a connecting rod having rdjustabl | tia Gear lucing it, Fig. 1 is & section of the 
operated by the carriage on running ou urd, thus | hyper ate ws . 

: yop to move slightly backward. A spiral 
ertical lever brings the mechanism back 
‘The i yog lever is latched t prevent its 
h igin ion before bei x depressed by placing al. 
k between it and a Sabine lever, to which a spi ral epring is | 
attached, (August 4, 1881). he er pape 
3807. Drying Rice, &c.: A. W. Gillman and S. f feed r 
Spencer, London. (6d. 7 Figs.)—Refers to the employment | These en 
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,er end of which is connected to a vertical lever fitted on a 

















2a view explanat wry of the method of manu 
ape a coil of copper ribbon wound ex 
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ng tre ate od 
ay the’con- 
ie 1d the ends sprung: te ge 
through which the convolutions can be introduced. i 
hine for bending the ribbon which is passed 
rs between the conical ends of the two shafts BC. 
are not perfect cones, but are cut away for a portion of 






ynvolutions are ins olat d by 


nate of potash. T 
























ot endless aprons of wirework arranged o er, the 
grain being delivered from a hopper on to m apron 
whence it passes downwards to the others in succession. T! 

aprons are enclosed within a chamber through whi +h the heat 





a furnace is caused to pass in directions contrary to that of 
be material to be dried. (September 1, 1881). 
3845. Moulting Bottles: A M. Clark, London. 
(H, Aupecte Co., Chalon sur Saéne, France) Sd. 10 Figs 
This po sons is provided with a rotary mould having a rit be d 
tal bottom which turns in the opposite direction to the body of | 
the mould. It is provided with a treadle mechanism, whereby the | 
mould and bottom are rotated in opposite directions, and the | 








mould closed after it has made a few revolutions. The bottom of 
the bottle is moulded automatically by means of the up-and-cown 
motion of a plunger effected by an arrangement of levers operated | 
frum the apparatus. (September 5, 1881). | 


3848. Steam Generators: J. Blake, Manchester. 
(6d. 11 Figs.j—Relates (1) to improvements on Patent 1207 of 1875 
The firebox is conical, its narrow end opening into a combustion 
chamber formed by the outer enclosing shell; (2) to vertical boilers, 
the tirebox opens into a combustian chamber baving a tubeplate 
on one side whence the tubes extend to a smokebox outside the 
boiler shell; to avoid stays the shell is cylindrical and the firebox 
is made of curved plates; (3) to a tubular boiler with horizontal 
cylindrical shell, and having a peculiar arrangement of combustion 
chamber, (September 5, 1881). 


3852. Making Heels for Soots and Shoes, &c.: . 
F. Cutlan, Cardiff. (6¢)—A heel mould to wh ich is | be evident that cylindrical helices could be produced by a modifica- 
attached an adjustable nail holder, is fixed ina machine eo that the | tion of the apparatus. (September 7, 1831). 


noes el bo . moulded and ae ep _ _ —_ r the blo WS re . 3881. Apparatus for the Gelatinisation or Con- 

eee ee ae eee eee heel beg treet dence | Version of Unmalted Grain; E.Luck, London. (é¢. 
container, the rivets be ing forced into the heel by a rivet drive r _The grain is fed into a vat with the necesst ury li juid: 
—— under the container. The driver is sougien be a lever at admitted through a vertical revolving pipe and passages 
to which a connecting rod with foot lever is attached, (September | i, connexion with agitators, the liquid and grain being boiled and 
6, 1851). agitated, (September 7, 1881). 


s 

bee We anuiacture of Artificial Fuel fromSlack,| 3882. Obtaining Products trom the Distillation 
> aoe ee ay Fe ot Small Wood, &c.: R. Haldane and J. Telfer, Glas- 
Henniges, Berlin). id. 3 Figs.)—The slack is fed into a ow. (Gd. 7 Figs ‘J—Th e wood is passed through a retort. con- 
machine, where it is dried in closed and heated vessels, the vapour | es secordins “4 to Patent 1435 of 1880, in which it is moved 
evelve 1 bei ing cx mde nsed in a separate vessel and the a8 dens ed | backwards and forwards by endless chains and scripers, The 
iquid drown off by an air pump. A press for or 6. it patent fuel | charred wood is delivered from the retort by a discharge wheel, 
may be connected to the apparatus, (September 5, 1881). having “06 am .s of recesses in its periphery, and revolving betweeu 
3858. Apparatus for Diffusing stems: J. Wetter, flaps into a cooler, from whence it is car:ied by a creeper to be 

London, (W. Wheeler, Massachusetts, U.S.A.) [Sd. 34 Figs.) | sieved, winnowed, &c. (September 7, 1881). 


—This invention relates t6 a system of iightin g and to apparatus | 3883. Apparatus for Acetifying Alcoholic Wash 


whereby any desired amount of the light-producing energy is con- and maturing Spirits: E Luck, London. [(d. 7 es 
verted into light vibrations at a single place, from which the it} _oThe salient feature is the employment of strings, cords, 


— is transmitted to any number of places which it is de- | (yer plain or twisted, su spended in the vessels s Me eosee fen 
8 ¥ to illuminate by optical conduction, division, and dispersion faces down which the wash or spirit passes w hile being subjected 
of light, and consists, first, in a a ellipsoidal reflector or to the action of air or gas, (September 7, 1881). 
holophote placed, say, in the basement of a building. The electric 
light is maintained in the principal focus of the re fle ctor, whence it 3886. Machinery for the Production of Hollow- 
is exactly reflected towards a secondary focus, near whichis a! Moulded Forms in Metal: E. Hoskins, Birming- 
concave lens mounted in an adjustable sieeve connected with the | ham. (Sd. 10 Figs,]—Metal to be spun is placed on a roller made 
wide end of the reflector by a numberof arms. letween the light | to the configuration that the article is to assume, and is rolled be- 
source and the concave lens is a convex Jens which intercepts all | tween it and a second roller of correspouding contour. In some 
rays radiating towards the wide end of the reflector, whereby they | cases three ormore rollers may be used. (September 8, 1881). 
are made als; o to conver, ge toward the secondary focus, the convex 3888. Bi 

b : ’ cycles: H. Haes, Wednesbury. [67. 4 Figs.) 
lens being secured to arms attached to an 1 adjusts able ring which | 7."t5 provide a means of support to keep a stationary vehicle in a 
surrounds the wide end of the refiector, its small end being |." ..;. . 

vertical plane. (September 8, 1881), 

covered by a hemispherical cap and reflecting on its inner surfac 
the rays ‘that fall near the end of the major axis, Between the 3891. Mechanical Arrangements Applicable to 
minor axis and the concave lens three parallel glass discs are’ Steam Winches, Hoisting Apparatus, &c.: T. 


their circumferences, while the feed rollers are similarly treated 
so as not to form perfect cylinders. The ribbon is first pushed 
forward by the feed rollers, and passes between the cones which 
are adjusted, so as not to grip it at this moment. When a le 
equal to the straight side of the core has passed, the feed rollers 
lose their hold, and the conical rollers pegin to nip. In consequence, 
however, of their form they force one side of the ribbon forward 
much faster than the other, and so bend it into a curv 

round the end of the core, The alternate actions of t! ) 
the cones produces a helix of the section shown in Fi 











































































Archer, Dunston, Durham. [6d. 5 Figs.|—To enable the 
cylinder to be near the crankshaft the crosshead is carried back- 
wards parallel to the piston rod and the connec ting rod is pivotted 
to a stud on the crosshead. Clutches have circular racks cut 
round their bosses and are drawn in and out of gear by a pinion. 
In some cases the brake and clutch are connected to one handle. 
(September 8, 1881), 


3892. Ornamenting Linoleum, &c.: J. H. Allin, 
London. [6d. 5 Figs,)—The inventor punches pieces out of the 
floorcloth and fills the apertures with paint or composition, 
September 8, 1881). 


3893. moawte Lighting Apparatus: W. R. Lake, 
London. (W. , Boston, U.S.A.) [8d. 11 Figs.)—The 
invention relates, fretiy, ‘to a shunt for cutting the lamp out of 
circuit when the carbons have burnt down as low as desire d, The 
illustration shows this applied to a Weston lamp. From the post 
w* a wire extends to the lever f, and from the post w another wire 
extends to the plate g, When the collar a! on the rod a descends 
on to the trigger b thelever fis released from a catch and falls on 














to the plate. making direct connexion between the positive and 
negative bir r po-ts of the lamps. Secondly, an improved 











dev vic a lamp globe is shown in the same figure, and 

" h arms K L on either side, and an eccentric 
cam *t> clam} ‘p the rod 2, According to the third part of the 
invention a second set of carbons is put into action when the first 


set is burnt o ut, the two being controlled by the same regulating 
mechanism. This is effected by holding the second pair apart by 
a griplever, which is released when a collar on the first carbon- 
holder descends on a trigger. (September 8, 1881) 


3895. Manufacture of Horseshoes: T. Brown, 
Sheffie as 22 Figsj}—Claims the manufacture of horse- 
shoes by lin g 3 ars of iron or steel flat on one side and having 
ribs or on ids projecting on the other side, cutting these bars to 
suitable length s and forging the leng gths toshape. (September 8, 
1881). 


3897. Motive Power Engines: Harriet G. Hos- 
mer, Rome. [iid. 4 Figs.j|—* A motive power engine in which 
the power is derived from the swinging of a pendulum, the torce 
of the swing being increased by means of a weight, which at the 
end of each stroke is shifted to the then highest side of the pen- 
dulum. (September 8, 1881). 


3904. Bone Boiling, &c.: G. W. von Nawrocki, 
Berlin. (A. Leuner, Landshut, Bavaria). [{6d. 1 Figj—The 
bones are placed in a digester, and treated first with steam to 
open the pores, and then successively with benzine and steam to 
carry off the fat. The benzine is admitted in liquid form and 
vaporised by steam, after which it is drawn off and condensed, 
The process is continued until the fat is completely extracted. 
(September 8, 1881). 

3907. Svpaneins for Producing Rotary Motion : 
J.J. Read, Dubli 6d. 9 Figsi—Two pinions are placed 
on one shaft, a are emanate to it by pawls and ratchbets so 
arranged that one pinion can rotate free of the shaft in one direc- 
tion, and the other pinion in the other direction. These pinions 
are in gear with two racks,one above and one below the shaft. 
The ra cks are fast t gether, and when they move in one direction 
they drive the shaft through one pinion, and when they move in 
the opposite direction through the other pinion. (September 9, 
1831). 


3908. Apparatus for Coupling and Uncoupling 
Railway Vehicles, &c.: B. Askew, Edinburgh. [6d. 
4 Figs.J—'This is a hollow rod ending in a hook. Through the rod 
runs a plunger furnished with a serrated nose that can be pushed 
out of the tube by a hand lever to grip the coupling link between 
itself and the inner side of the hook. (September 9, 1881) 

3911. matpetens: J. Wetter. London. (W. Wheeler, 
Massachusetts [sd, 16 Figs.]—Three forms of reflectors 
74 re r fle ctor having a surface such as would be 

ated by the revolution of a conic sectional curve about a line 

in the plane of the said curve, and meeting the axis or axes pro- 
duced of the curve bo _ ndicularly in some point other than the 
i a surface generated by the revolu- 
n bout two or more axes of revolution 

ively, 6 sai nd axes intersecting each other in some point of 
- 1¢ principal] axis or the said axis produced, other than the focus. 

3) A refle ct wr having a surface generated by the movement of a 
conic § bout one or more lines intersecting its axis, 
or axes pro igles, the said curve moving 360 deg. 
about the said line or lit ies, (3e ptember 9, 1881). 


3912. Railways or Tramways, &c.: F.Devooght, 
Antwerp. [ls.2¢. 25 Figs.j—This specitication, which is very 
long, relates to the details of a system of propuls ion in which the 
carriages are moved by continuously travelling cables laid in slotted 
pipes between the rails. Each carriage is furnished with a finger 
which enters the slot in the pipe and engages with the cable. 
(September 9, 1881). 

3913. Firearms: M. Kaufmann, London. [éd. 
16 Figs.]—The invention has special reference to solid frame, or 
rod extracting revolving firearms in which the lock is provided 
with a reboundi ng hammer, but is also applicable to other kinds of 
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firearms which have a hinged covering plate at the rear of the 
cylinder. The object is to provide the lock with a stop which 
will lock the eylinder after each revolution, the essential feature 





purpose of 
that when 
id through 


hinged covering plate is utilised for 
linder from the stop, by being so arrange: 
pngation upon it willact on the hammer ar 
n the tri (September 9, 1881) 





being that th 
freeing the 
opened a prol 
its medium t 

3914. Machines for Preparing Cotton and other 
Fibre W. and W. Lord, Todmorden. [6d¢. 2 /iys.)- 



















The is held by feed rollers or other means, and jus t beyond 
‘rs & porcupine roller or cylinder tte ad driven at 

reed A grid is placed beneatt ne in con 

hich a number < incli boxes are 

inicating w th the vertical « eater of an 





mber 9, 1881). 


opener 


3917. Manufacture of Hot Forgings and Steel 


pees &o.: : A. Storer. Clapham, Surrey 6d. 7 Figs.) 
t 1 dies the block on which the impression is to 
at ible within 


be 





nu 1 a retort 
en it has attained the j proper 
od with neutral 
—— ated w h Now handl 
meter. (Sept 1881), 





3918 Case for the Reception of Embroidered 














and other Trimmings, &c.: E. J. V. Earle, Lenéen. 
[6d. 6 Figs.)- rhe case will permit (1) of the piece go being 
presented for i m; (2) of the goods being withdrawn for 
severance in leng retail purchasers; ( of their being 
drawn back in toc ase when not required. (September 9, 1831 
3920 Rotary Engines: R. Hodson, London 
(10d. 26 Fig Relates to improvements ¢ nthe engine describe a 
in No, 3224 of 187 ~h has an ose ting valve for closing th 





and thereby regulating the suppl 
valve is now made to control addit 
giving it endwise motion, so as to admit steam 
ports to the front of the pistons, and thereby re 
tion. To this end are provided additional ab utme nt Vv alves 
in an opposite direction to the original valve: By the use < 
second oscillating valve acting with the reve reing valve, the steam 


steam supply | 
the cylinder 











may be cut at any desired point of the stroke, and thus, besides 
converting the rotary engine into a reversing eDgine, makes it 
work expansively. (September 9, 1831) 


3921. Button-Hole Stitching agperesne : w S. 
Lake, London. \‘/. mann, Berlin 


Gut 









features of novelty consist in the needle slic ie in the. ell e- bas 
head being capable of being shifted alternately into one or other 
of its positions after each stitch, or after a determinate number of 





stitches, the shifting of the needle-bar being performed automati- 








cally. (September 9, 1831) 

3922 Umbrellas and Sunshades: i M. Clark, 
London. (?. M. C. Farradesche, Pa [ Figs.]—Relates 
to an improved ogeing joint to facilitate sealane and closing 
(September 9, 1831 

3924. Keeping Tounece mete, &e.: J — Davies, 
Bilbao, Spain. (2¢)— she acco is kept in a box of plaster- 
of-paris that is been soak aie wal Pe Protection net ait ¢ 
September 10, 15381 


3926. Secondary Batteries or Magazines of Bleo- 
tricity: J.S. Sellon, London [6d. 1 .J—TI 
tion relates to * the use in the construction of 
of perforated or sheets rou 1: 
composed of le t num, or carb 
ivided lea ud 






















I 
plates spon I d b 
lead, or oth table substances or ec ‘ 
or retained Fig. 1 Pe resents a pe xt 
battery plate, formed of dovetail se 





angular pr 
angular or cylindrical 
mpound battery plate formed of 


a perforated plate f meted mer 
plate may be it into a rect 
shows an irregular section of ac 




















keg — 
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z 
4, 
mY 
yy v 

two or more pl 8 1 may have fl t lar surfaces 
Figs. 4 and 5i e « ast with slits ad | pr ections,. the 
latte wl ed or rivetted over dur : 


ion ¢ he — oxide 
num, or - r material so forme 

r finely ided lead may 
1 a manner as to be readily 

+ plates may be formed of 
es a, either plain or with flu 
jections 6 in or on which the mater ‘ 
} the oxides are placed between the sheets w 
are rivetted or soldered together. (September 10, 1881 


3927. Manufacture and Treatment of Sugar, 
R 


} 













&ec.: J. Duncan and BE Newlands London 
{td 8 Figs- i ed in sti y means 
mould, the bod f forme d of two en is f a serrated « 
corrugated section, an dof two flat side plates. Into the body of 


the mould is fitted a series of serrated or corrugated plates, which 
form with the corrugated ends and side plates a series of elongated 
spaces of square section, so that the sugar produced in square 
sticks will only require to be cut up for use. (September 10, 
1881) 


3929. Multiplex and Self-Revertible Teleradio- 















phone: E. J. P.Mercadier, Paris. [10d. 13 Figs.)}—The 
inventor claims (1) “ the combined use of radiophonic receivers or 
transmitters, an a of telephones, with a view to obtain at a great 
distance n » and self-revertible communications.” (2) “ The 










employment e above purpose of rythmical signals transmitted 
either simultaneously or separately on the same line in the same 
or in opposite directions by one or more radiophonic transmitters, 


the said oo ils being all received together in each 
phonic receivers, and made distinct by a special system of tones 
adapted to each transmission.” (3) “The employment for the 
above purposes of telegraphic lines through which passes a con- 
tinuous current, ard which are charged and maintained in a deter- 


of the tele- 








simultaneous transmissions, either of resonants so arranged as to 
raise only one sound at a time, or of telephonic receivers which 
are made to give themselves to a sound of any desired highness or 
pitch the prominent intensity." (September 10, 1831) 


3932. Dynamo or sagnete Electric Machines: 
P. Jensen, London. (7. A. Edison, Menlo Park, N.J., U.S.A) 
(6d. 38 Figs.J—Is firstly for Gcouas ments on generate — in which 
inductive bars are emp'oyed running lengthwise of the armatures 
as described in Specification 1240 of 1881. The induction bars 
B B', Figs. 1 and 2, are now widened to close up the spaces between 
them, and the copper bars are provided with T-shaped ends 
secured to the copper dises C which connect the bars on opposite 
sides of the armature, The alternate bars are curved wardly, 
so as to pass over the first line of ears and inwaré 








make connexion with the second line of ears, This construction 
provides a larger contact between the bars and the discs, T< 





lessen the resistance and prevent oxidation the surfaces 
with gold or silver or amalgamated with mercury. F 
mutator connexions the tongues extending from the 

of the discs, as shown in the former specitication 


re plat od 











dispensed 









with, and exterior rods E are substituted for them. To place the 
copper discs out of the fleld of force they are packed away from 
the armature by distance ses dd, To prevent electrical creep- 
ing over the edges of the e3 they are bevelled down at their 


edges / /, and the insulating paper discs are pressed down between 












The coppe 
or japanned, 

keep the arma 
the exciting r 


jings of parchment 
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thus forme ya fan actuated by the armature 
spindle low of the circulation of the air 
curre nts the tic packed off the core H (Fig. 

¥ bloc or pr tions tember 10, 1881). 





3933. Flower-Pots and Flower Pot Covers: A. 





Booty, Harrogate. ([4¢.)—There are gutters running round 
the pot to contain moss and creeping plants. (September 10, 
1831) 

3934. Transmitting Motion : A = Clark Lon- 

on. (A oye pe t Figs j— ‘rs to Patents 
2906 and ahd lescribes means of driv ng t by capstan 
shaped pu es wound several times round > sai i 
pulleys 1831 





3935. Sechieeen for Spinning and Doubling 
geseee, &c.: I Buckley and E. Crossley, ey mes 





6d. 3 Figs.)—Relates to frames in which the upper part 
f the spindle runs ina long bolster secured to the rail - d pr 
vided with a loose sleeve or bobbin-carr as is well underst 







The object of the inventi 


n is to provide means for prevent 
removal of the carrier from the bolster in doffing. The ca 
bored to within a short distance from the foot to fit 1 
sleeve, and the bore is completed for the rema ining gd > of 
slightly less diameter to form an internal shoulder. The bolster is 
formed with a shoulder similar to that in the carrier, which is 
split or saw gated to allow it to be sprung into its place, (Sep- 


tember 12, 1881) 
Awy Harvesting Apparatus: H. K. Stone, Hull, 









4 Figs,)—The feature of novelty c ombining with 
a =. ing machine a set of cutters actin ce of the ord 
nary cutters, and at an adjustable h é so as 
cu ff the ears from the stalks an it hen to cut the straw. (Sep- 


tember 12, 1881). 


3937. Direct-Acting Steam Pumps, &c.: G Hey- 
wood and S. Spencer. Radcliffe Bridge. [tu. 2 Fiys 

The invention relates to the slide valve. Uponits back it carries 
vo bli ind cylinders placed end to end wi th a@ stationary ‘pi ston 
fitting intoeach. At each stroke the valve is m ved by a tappet 
far enough to open a port by which steam is admitte i to one of the 


tw 


cylinders be hind the piston, the steam pressure completing the 

movement. (September 12, 1881). : 
3938. Frame for Washing Machines, &e.: A 

Shaw, Lockwood, Huddersfield. [(. 2 Figs.)—Cilaims 


the use of metal tubing in the frame. (Se »ptember 12, 1881) 


3940. Removing Calcareous and other Im- 

purities from Water: A. W Reddie, Lundon 

Bare n N. de Derschau, St, Pete 3 PM, gs ae he wate 
1sed to pass under pressure : 


rsourq). 


4d 
a ro ugh a 


ris 









inders fitted internally with rem: C aloes whic ‘ 
tain a special filter medium, consi g a mixture yr 
weights of magnesia and sifted sawdust. On theaddition of water 
bycrate of magnesia is formed, which adheres closely to the saw- 
lustand cannot be removed by washing. Water charged with 

irbonates >and magnesia, as well as with sulphate of 





is all wed to ) remain fifteen m 


me, inutes in contact with the large 
surface of the bydrate of magnesia 


(September 12, 1881) 


3949. Oiling the Shafting, Spindles, &c., of Spin- 
ning Machinery: W. Currie, Belfast. (Sd. 8 Figs.)— 
The whole « ad by » machinery in a room is oiled from a central 
reservoir by tem of distributing tubes led to each bearing 
(September 13, iss1) 


3950. Machines for Preparing Heels for Heel 
Blanks for Boots and Shoes: W. Morgan-Brown, 
London, (/. W. Brooks, Boston, U.S.A.) (8d. 10 Figs.J—The 
object of tHe invention is to provi le mechanism adapted to com- 
press and condense heels laterally by movable side pressers or di es, 
and also vertically by pressure app lied at the top and bottom of 
the heel blank. (September 13, 1881). 

3954. Couplings for Broken Shafts; A, Thomson, 
Southampton. (id. 4 /igs.)—For uniting screw propeller or 
other shafts when frac tured, a coupling in three segments is placed 
around the broken part and bolted together by flanges. (Sep- 
tember 13, 1881), 


3955. Oil Lamps, &c.: J. Whitehead, Ashton- 
under-Lyne, Lancashire. [(8¢. 8 Figsj—The invention 








mined statical state due to the variations of these electrical 
(4) “ The employment in order to facilitate the distinction of the 
quantities obtained by means of the radiophonic systems, 


consists, firstly, in the arrangement of the burner, which prevents 
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_ 
the casting of shadow downwards, and, secondly in a wick 
winder, by which unnecessary friction is obviated, and diffe- 


rent thicknesses of wick provided for rhe ordinary flange or 
other chimney mountings are dispensed with, and the dome or 
deflector is formed as small as possible consistent with the size of 
the flame required. (September 13, 1831). 


3957. Gas Regulators, &c.. W. T. Sugg, West 
minster. [lid. 7 Figs.}—Instead of the dise usua ly ay plied 
in gas re gulators, an invé ried ce up- shaped vessel like a small 
holderis used, around the periphery of whic are formed a serieg 
of grooves. This vessel or holder into an annular 
space formed by acylinder or ring the case : 
apparatus, such space constituting a resery glycerine which 
acts as a seal to the holder 





gus- 


is introduced 

placed inside 
vir for 
(September 13, 1881), 

P 3960.* Mechanism for Pianos F oe Frank- 
ort. "O 





of the 


st-in-der 


Laus 


















(G. Philipp G nany) 2 Fin 
x and repeater device, a me ans for re -gulating ry K- 
damper, an arrangement of che » & Sprit r unter 
acting tl 1€ g gravity of the hammer, and m chanism for permitting 
and regulating soft pianissimo playi constitute the features of 
this invention. (September 13, 1851) 

3962. Machinery and Apparatus for Producing 
Open Fabrics and Embroidered Close and Open 
Fabrics: T. Coltman., Letocester. 84. 10 Figs }—A 
rocking axle shaft has a number of bearing brackets in which bars 
are Caused to travel over needles ; each bar carries as many itted 
sleys as there are breadths of fabric produced on the machine, and 
in each slot a guide point slides to and fro. The guide point i ld 
to the front plate of thes by a spring until operated by ¢ 
attached to a Jacquard pla ced over or at the back of tl ) 





(September 14, 1881 


3965. Lamp Burnersand Wienke 
London. (WW. Painter, Baltim 
wick is of double thickness and pr a the ee in the form 
an abrupt loop. The wick tube has a partition | 
taining the wick. The loop constitutes the burner, and as it is 
consumed, it is turned over the partition plate and caused to pre- 
sent a fresh part for burning. (September 14, 1551), 


J. ~ Fairfax, 


Figs.)—The 
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3967.* Lamps and Burners for Carriages, &e. : 
J.G. Ellis, London. [(d. 2 Figs.) j—she lamp has an 
and an inner funnel, the outer being ventilated wi th slots or h 
and the roof is formed with an arrs a ent yuvres ; the ol 
yf the improvements is to incre the illuminating power and 
lessen the risk of breakage Sep tember 14, 1881 


3968. Heating Water for emaeame Fureeees. 
Is 










&c.: F. T. Bond, Gloucester. ([S/ 
supplying hot water in a continuous stream for baths, bese 
nsists of a gas-heated — jtaining a series of t 3 over 
h the water falls and bec *s heated by the hot air and pro- 


mbt conor Mi. 1881) 


3969 Steam Steering Engines: H. Muir and J. 
Caldwell Glasgow igs.]—T wo inverted cy 

irivea cranks! 1 whi earing into a ¥ whe: | 
3} on avert notion to > ch tley 


ts of « ym. (Sey 






















is 
u 

3 fas 

I internally 

he } ' n this space 

there | 8 a planet pinion gearing with the central pinion and with 
the internally toothed wheel lanet pinion is loose on a crank 





pin fixed toan arm 28 on a tu 29, and this boss exten 










ing up thr ugha bearing has on its upper end an eccentric whose 
rod controls the valve 20. When the bandwheel is turned the 
central pinion makes the loose planet wheel roll round, carrying 
the crank arm and eccentric with it, and moving the valve 
When the engines mate a « 1oveme the internally 
toothed wheel rolls the pinion r ppe lirecti and 
brings the valve to mid position er 14, 1881). 


3972. Stovesor Beeting Apparatus: S.C. David- 
son, Belfast. 6d, he stove is fixed withina casing 


open at top that the h man es ion pass to the base of a drying 
chamber, which the stove is made to fit. Two si en of te casing 
are titted with doors for regulating the entrance of cold air for 


admixture with the hot gases from the fire. (Se; comb er 14,1881 


3975. Carrying or Laying Electric Wires: J. W. 
Smith, Edinburgh. [6¢. 73 Figs.)—Consists in forming the 
curb stones or curbs, and the causeway blocks of streets, &c., 
hollow, or as covered channels, for carrying electric wires therein. 
Special claim is made in such holiow curbs, &c., to fitting insulated 
brackets for carrying the wires, service branch pipes for leading 
= individual] wires, fitting water-tight covers and joints, and pro- 

iding means of drainage. (September 14, 1881). 


3979. Covering the Outside of Tramcars or 
Omnibuses to Protect Passengers: E. H. Grey, 
Islington, London. [6d. 8 Figs.}—The covering is attached 
to a roller around which it can be wound when not re quired to 
cover the passengers. (September 15, 1881) 

3980. Mechanical Game or Parlour Racecourse: 
J. Maxfield, London. j(d. 2 Figs.)}—A number of figures or 
horses are united to rods and revolved on rails around a circular 
table by means of worm gearing, (September 15, 1881). 

3981. Abdominal Belts, &c: H. Willington, 
London. formed with skeleton 


(6d. 16 Figs}—The belts are 
(September 15, 1881). 


sections composed of steel wire. 
3986 — 4! Devices or Protectors for Watches, 
&c.: A. H, Turner, London, [6d. 3 Figs.)—A frame 






































Aprit 28, 1882.]} 
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nae oe 
having a spring lever is attached to the inside of the pocket. The 
spring lever engages W ith the ring or loop of the watch, and pre- 
ee sit being removed from the pocket unti] the lever is depressed. 
(September 15, 1851). 


3987. Secondary Batteries or Magazines of 
Electricity : J. S. Sellon, London. [6d¢. 3 Figs.)—The 
invention relates, firstly, to the use in secondary batteries of plates, 
elements, or sup ports composed of alloys of lead with antimony ; 
secondly, to the employment of plates or elements composed of 
per rforated striy bes, pieces, or woven fabrics, of Jead, or of the 
above alloy, eith eparately or combine jand affixed to, supported 
by, or strung upon rods, bars, or pieces of carbon, lead, or other 
a side view 




















suitabl e metal, Fig 1 represents of a plate of a 
secondary battery comp/s¢ i of a number of perforated lead strips, 
a 
Fig 1 
iis, Hil 4 
TTT j 
Hi 
ai Riel fd at i 





rfaces, or of metal fabric, Fig. 2 is a modified 
e above, in which the perforated lead strips or 
ire strung or aff fixed to ¢ arbo m rods or other sup 
llustrates a further modification, in which the plate 









‘ st fa number of perforated lead tubes, AA are lead 
strips, or lead fabric indented, corrugated or roughened to retain 
the material to be packed therein, and carried by supports B. In 


Fig. 3 the material is packed inside tubes EE. (September 15, 





1881 

3988.* Manufacture of Colouring Matter: F 
Wirth Frankfort alle and Company, Biebrich, Germany) 
[2 i.}—The acid naichaiee f rosaniline are converted by water 
separation into cids. The rosaniline forms as triple-acid 
base, three s 1 monobasic acids. The rosaniline is 
stirred to sulphuric acid and clean sand, and 





then evapor The mixture is then heated. and dry carbonic 


a 1] assed through the vessel in which it is contained. The mass 
is then boiled with water, and the lime salt of the rosaniline 
su!pho-acid in solution is converted into the soda salt by the usual 


(Sey 


I 1881). 


3989. Machines for Producing Cold Air: 
Becheth, Dartford, Kent 6d, 6 Figs.)—The invent 


tember 15, 


E 









sentially consists in tl rangement for driving out of the 
jer nder the small amount of snow that is formed by the expansion 
of the air in th ig pr To effect this the delivery valve 
is placed at the end of the eyli nder and the end made to si ype or 


aperture to wh h the valve is fitted. Automatic 
used to dislodge the snow from the surface 
tember 1 ’ 1881). 


3990. Automatic Fire Extinguishing Appa- 


converge to the 
revolving scrapers are 
of the snow box. (Seq 





ratus: A M Clark,London. (?. Urtolie, Nantes, France), 
[6éd, 2 Figs rhe pipe supplied with water under high pressure 
has attached to ita fu ined with a yoke and cap 
r ng tl t hat when exposed to high 
tem pe re,t fusib] ves way and all ang Sess 
to ¢ pe. tember 15, 1881). 


3992 Beetling Machines: Cc. Edmeston., Salford, 
ane Ss Smith, Manchester. ([(i/. 5 Figs.j}—The novelty 
sts in making the fallers of metal instead of wood; an eye is 
cast in them to re ve a wood tappet; they are provided with a 
foot at their lower ends, and work through guides. (September 
16, 1881 
3996. Twisting, Doubling, &c., of Cotton or 
other Fibrous Material, &c.: A. Yates,Derby. [(d 








6 Fi —Around a revolving drum are mounted a number of 
bobbins having their axes capable of gravitating down rigid 
inclined slides, so that the bobbins pressing with part of their 
we ton the drum are driven by frictional contact with it. The 
threads are guided through the wetting troug h under and over 
rollers mounted on inter-weighted dipping levers. (September 
16, 1881) 


4003. Manufacture of Iron and Steel Wheels 
for Railway and other Carriages, &c.: W. Somers, 
Halesowen, Worcestershire. [67.8 Sig s.;—The heated 
mass of metal is placed successively in a series of dies or moulds 
and operated on by hammers while the mould is slowly rotated. 
(Sept mber 16, 1881). 

4006. Sawing Machinery: F. Myers. New York 
(6d. 6 Figs ; wo independent revolving saws are mounted iu 
the same frame, one for cross cutting and the other for ripping, so 
that when a board has been cross cut to the proper length it may 
be immediately cut to the proper width by the ripping saw, thus 
reducing handling. (September 16, 1881). 

, 4010 Cooking Stove: J. Imray, London. (la 
té des Specialités Mecaniques Reunies, Paris). (td. 4 Figs } 
stove is constructed with a wood base, double walls filled 
with non-conducting material, firebox arranged to hold fuel blocks, 
and a regulated air supply. The bott 


m of the boiler is provided 
with a recess for the better action of the heat from the fire 
(September 17, 1881). 


4012. Pulley Blocks, &c.: T. H. Ward and E. 
Howl, Tipton. ([6¢. 7 Figs.j—These improvements refer to 
the lowering gear. In conjunction with differential sheaves, means 
f employe ww preventing the descent of the load on releasing 
the hauling chain. (September 17, 1831). 

4016.* Pocket Knives: W. A. Barlow, London. 
(Messrs, Bierhoff and Wever, Obligs bei Solingen, Germany). [2d.) 
- Re fers to th e combination of articles of daily use, such as a cork- 








screw and champagne knife, in addition tothe blades, (September 
17, Is8l) 

4021. Lamps: T. Ward, London. [6d 3 Figs.J— 
These improvements relate to the arrangement of parts whereby a 


lamp can be applied to a musical instrument, stand, &c., so as to 


form a central light, (September 19, 1881). 


4022. Torpedo Boats. &c.: A. F. Yarrow, London 
d. 2 Figs ihe object of this invention is first! y to protect the 
f the boiler in the event of water entering the vessel], which is 
plished by enclosing the furnace part of the boiler with a 





sing extending upwards above the level of the outside water. 
In the case of horizontal boilers the smokebox may be made water- 
tight, Secondly, to keep the space between the bridge of the fur- 


nace and tubeplate free of cinders by means of a jet of steam or 
other fluid under pressure, (September 19, 1881). 


4026." Dynamo-Electric and Magneto-Electric 
Machines: E. de Pass, London. (La Société Anonym 
des Cables Electriques, Paris) (2d4.J—This electric motor is based 
on the deflection produced by a current on a magnet placed 
within a cireuit. fixed circuit 


[t consists substantially of a 








within which a Siemens coil or an electro-magnet is arranged, th 
wires of which always receive a current in the same direction, 
whilst the surrcunding coil is traversed at each half revolution by 
reverse currents, (September 19, 1881). 


4028. Cases or Protectors for Watches. &c.: 
F. Wirth, Frankfort-on-the-Main, Germany. (4. 
Speckhart, Niirnberg, Germany). (6d, 
of elastic material with an aperture for the pendant to pass 
through, and open on the dial side. (September 19, 1881), 


4034. Dynamo or Magneto-Electric Machines | 


and Electro-Motors: P. Jensen, London. (7. 4. 
Edison, Menlo Park, N.J.,US.A.) (6d. 8 Figs.j)—-When a battery 
of generators arranged in parallel circuit supplies curre:t to a 
district, the excitation of the field magnets needs to be varied to 
adjust the current produced to the demands made upon it at any 
moment, This is effected by increasing or diminishing the resist- 
ance included in the field magnet circuit and may be done by hand 
or automatically. The latter method is illustrated in Fig. 1 
where four gererators are shown with their commutator brushes 
connected to two main wires 1 and 2, and their field magnet coils 
in derived circuits from the same main wires. The exciting current 
flows along the wire 4 to the movable arm L, and then along one 
of the wires 5, 6,7, 8, or 9, after which it divides into four parts 
and passes throu; gh the four sets of field magnet coils to the other 
main wire2. RR are resistances; when the point of the lever L is 
in its highest position no one of these resistances are in the 
circuit, while when it is in its lowest position there are four resist- 


} bal, 


Fig i 











ances in each magnet circuit. The position of the lever is deter- 
mined by the speed of the centrifugal governor G@ driven by an 
electro-motor on a derived circuitas shown. When little work is 
being done in the district the speed of the motor increases and 
more resistance is thrown into the magnet circuits to lessen the 
intensity of the magnet. and vice rerséd. Fig. 2 shows an arrange- 
ment in which a curved solenoid and core are substituted for the 
electro-motor, When lamps and motors are fed from the same 
circuit the throwing into action of the motor draws away a large 
amount of current from the lamps until the speed sets up an 
opposing electromotive force which _ as a resistance and 
equalises the distribution of current, To prevent this, each motor 
is provided with a set of resistances and a lever to throw them 
outof circuit one by one as the speed increases. When this is 
done automatically the resistances are connected with movable 
contact blocks located in line with each other and forced together 
in succession by the movement of a centrifugal governer, The 
contact blocks can be arranged in different ways, They can be 
carried by paraliel spring arms or by pivotted levers or may be in 
the form of spring bolts (Se; tember 19, 1881). 


4037. Secondary wit W. Clark, London. 
(N. de Kabath, Paris), [6d. 11 Figs.}—The object of the invention 
is to produce Planté battery plates upon which thick coats of 
lead oxide may be formed without liability to flake off. In the 
simplest form a composite electrode is formed of thin sheets or 
lamine of lead folded around a thicker sheet forming a support 
and the whole enveloped in a sheet of parchment paper. The 


















sheets are either plain or corrugated as in Fig. 1, and are first 
treated with dilute sulphuric acid to give the plates a covering of lead 
sulphate. Another form of electrode is made by packing thin 
lead plates alternately plain and corrugated or crimped between 
stout lead covers and holding the whole together by india-rubber 
bands. Such an electrode may be enclosed in a sheet or case 
pierced with holes as in Fig. 2. (September 19, 1881), 

4039. Corsets: H.E. Newton, London. (iM. Cohn, 
New York, U.S.A.) (6d. 2 Figs.J—A pocket is combined with one 
or each of the bosom swells (Septem ber 19, 1881). 


4041. Glass Bottles, &c.: H. Codd, London [(d. 
7 Figs.]— Bottles that are closed by screw stoppers or screw caps 
have a projection at the side for the stopper or cap to screw in, or 
on to, when the bottle has been opened, To allow of the attach- 
ment of metallic labels a flattened recess is formed in the side, the 
outer edges of the recess overlapping so as to keep the label secure 
after it has been pressed into the recess. The moulds are divided 
into twoequal parts and hinged together. (September 19, 1881). 


4043. Cans or Vessels for the Transport of 
Milk: H. H. ke. London. (F. Fleischmann, Moediing, 
Austria), (6d. 11 Figs.}—The strength of the can is increased by 
stiffening rings placed around its circumference. The lid is pro- 
vided witha projecting ring. A disc of hard wood is fitted beneath 
the bottom. (September 19, 18381) 


| Material for Various Purposes: 
17 Figs.}—These are made | 





4044.* 
(2d.}—Refers to a vertical barrel, in which a central vertical 
spindle provided with beaters is mounted in bearings,and worked 
by a handle outside the barrel cover, (September 20, 1881). 


4047* Treating a Certain Plant or Vegetable 
M.Hilton, Park- 
Side, Lanc. ([2d)—The inner bark of the “ broussonetia 
papyrifera, Vent,’is boiled to remove the starch, &c., and then 
divided by machinery. It is subsequently acted upon by special 
machinery according as it may be used for making fabrics, paper 
&ec, (September 20, 1881). 


4050.* Springs for Doors: A. Martin, Woolwich, 
Kent. (2d.}—One end of a spring is fastened to the door, the 
other end is jointed to one end of a link, the other end of the link 
being arranged to act as a hinge which is secured to the door 
frame. (September 20, 1881). 


4051. Driving Mechanism for Velocipedes: E 
R. Settle, Coventry. (44. 4 Figs.j—These improvements 
have reference to double driving mechanism. In the chainwheel 
is fitted a differential barre] carrying a row of studs on its differen- 
tial peripheries, The sleeve carrying the driving wheel has a 
recessed flange, and a corresponding flange is fitted on its opposite 
side, keyed on the driving shaft, passing through the sleeve, the 
barrel gearing into both flanges, In turning, either driving wheel 
may travel faster or slower than the other. (September 20, 
1881). 


4052. Electrical Alarm Apparatus for the Pro- 
tection of Dwelling Houses, &c., from Burglary: 
H. H. Lake, London. (H.C. Koome, Jersey City, U.S.A) [is.] 
—Comprises means for ascertaining whether the electric current 
is intact, whether an alarm proceeds from the inside or outside of a 
building to be guarded, means whereby part only of the premises 
may be maintained in circuit, means fur protecting windows, and 
for utilising a telephone transmitter to detect attempts to gain 
access to guarded premises, (September 20, 1881). 


4053. Revolving Heelsfor Bootsand Shoes: W. 
Brown and W. Peover, London. (6d. 1s Figs.j—To 
prevent accidental turning the *heel is divided in the horizontal 
plane, At the division the two parts are each fitted with a metal 
plate, the uppermost having teeth, pegs, or pins, which fall into 
corresponding recesses in the other part, and so prevent turning, 
unless the two parts are separated, which is done by detaching a 
central screw. (September 20, 1881). 


4054.* Concrete Materials: E.de Pass, London. 
(W. Hunt, New York, U.S.A.) [2d.]—The concrete materials are 
composed of granite, stone, or other non-calcareous matter, 
asphaltum, and mineral oil. Before mixing the stone with the 
asphalte the moisture is expelled from each by heat, and the oil 
heated, After mixing. the material is subjected to compression in 
moulds. (September 20, 1881), 


4056. Wet Spinning Frames: J. Erskine, Stra- 
bane, Ireland. [(d. 7 igs.J—leaning rollers are applied to 
the bottom pressing rollers by an arrangement of fork-shaped 
bearings on the spring wires. for holding the axles of the rollers in 
position, (September 20, 1881). 


4057. Production and Employment of Con- 
tinuous Electric Currents in Railway Carriages, 
&c.: H.E. Newton, London. (Société Universeiie d'Elec- 
tricité Tommasi, Paris), [6d. 8 Figs.j—In a train in which 
electric lights are fed by a dynamo machine driven from the axle 
of one of the vehicles, and in which a secondary battery is pro- 
vided to maintain the light during stoppages, the current from the 
battery when in use divides itself between the lamp circuit and 
the dynamo machine, and is to a considerable extent wasted. To 
prevent this it is necessary that when the speed of the generator 
falls below a certain point that it should be cut out of the circuit 


Churns: J. M. Hill, Harpford, Devon. 








One method of effecting this is by a centrifugal governor driven 
from the same source as the dynamo, and so arranged that when 
its arms fall below a certain angle it shall separate two springs 
that form part of the dynamo circuit. Another device tor the 
same object is shown in the illustration, and consists of a small 
magneto generator driven by a strap from the axle, and sending a 
current through an electro-magnet. When the speed is sufficiently 
great the magnet attracts its armature and completes thecircuit ; 
this brings the dynamo-machine, which hitherto has revolved 
iily, into action. (September 20, 1881). 


4059. Electrical Bath Apparatus: H. H. Lake: 
London. (2. Barda, Vienna). {4d. 1 Fig.Jj—This appsratus is 
a modification of a former patent. It is designed for the treatment 
of animals, and so that the electric current may be directed to the 
two fore legs, two hind legs, and the back bone or spine. (Sep- 
tember 20, 1881). 


4060. Regulating the Discharge of Secondary 
Batteries, &c.: A. M. Clark, London. (X. de Kabath, 
Paris). (6d. 3 Figs.}—To obtain a current from a secondary 


Fig 7 Fy eats 1 





battery that shall be uniform, notwithstanding the variations of 
the battery or of the external circuit, the inventor proposes to vary 
the height of the liquid in the battery, and consequently the area 
of the plates included in the active circuit. Fig. 1 illustrates the 
idea, and diagrammatically shows the plates but slightly immersed as 
they would be at the commencement of their action. Fig. 2shows 
the manner of regulation; a is the battery; BC two tanks fcr 
liquid situated respectively above and below; ba three way cock 
by which liquid from B can be fed to a, or liquid from a dis cbarged 
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ntrolled by two electro-magn 













to C, This cock is ¢ ets set in action 
by a relay; g is a shunt circuit. When the ent in the main 
circuit p n< decrease the spring ; » relay moves the ind x to 
put one of the electro-magnets / it and op 





cation between the tank B and the t On 
the current increase beyond the 1 am 
circuit, the spring m! is > m 
and the opposite magne ts tur low } 
in the battery to flow out Sept Issl 


4061.* 
or Drawing-off of 


appenetes for the peter and Delivery 
Volatile and Inflammable 

Liquids: H. H. Lake, London. (£. Jwiytsti, M 

[4¢, }—The reservoir is sunk in the und; t 

one side of its upper | art, one c 

second connectin with an extingu rishi ng 


erc 





apparatus 





third, which extends ne arly to the bott om f the reservoi 

@ drawing-off re le (September 2 , 1881) 

4062. Apparatus for Shredding Sugar Cane: 
W. P. Thompson, London. | é zé, ! 





2 Figs.}—Consists of a drum with rs vdiatin 3 
within a casing provided with fixed conver 
which the drum blades pass. The cane 
from which the drum blades tear it away 
apparatus. (September 21,1881), 
4063. Hair Pins: A. M. Glass, Seneen. 
Foote, Boston, U.S.A.) [4d At t 
somewhat in the form of ton; 
4064.* 


toes, &c.: 
striking or lifting part of the reel 





is I 


and carry it thr 


deans aber 21, 1831). 


Apparatus Ser Lifting or Digging rote, 
J. Anderson, onsen. as (2d.]— The 


is covere " wi 








material, as is also the guard for re n 
any limited space when thrown out s 
of the apparatus are constructed with ar r 
21, 1881). 

4066," Fancy Boxes: v7 Carter. Bettas [2d.J— 
A sun-dial is fitted in a separate con ne the boxes 
(Protection not allowed. September 21, 1551 

4068.* Carding senonanes: =. J. Haddan, Lon 
don. (Goucher et ompa nie uch $ Vesle, France), (2d 
Refers to the application of a s pg i 








ancy roller and tr 
» be dispen 


flocks of fibres from ‘the f 
cylinder, allowing the top cards t 
21, 1881). 


4069. Indicating Apparatus or Signals for Rail- 
way Switches or Points: W.P Thompson, London. 








(W. W. Gary, Boston, U.S.A.) [6d. 4 Figs.)—With a switch is com- 
bined a magneto-electric generator and a ndicator, 
the movement of the switch will cause the generator 





1831 


indicator. tember 21, 


4070. Indicating Apparatus or Signals for Rail 
way Switches or Points w. P Thompson. London, 
1 


(Ser 











(CW, W. Gary, Boston, U i ers ar 

signal operate es magneto-generator put in n . 
trains for the pt se of indicati s 

is open ¢ o deh. t 8 w 
embraces the magneto n nd 
circuit-breaking device ope watt it 

invention being mainly the « ‘ g 
devices with the switch, the m g r r 

standing normally at danger. Sept: mber 21, 1s81), 

4071. Manufacture of Leno or Gause oy T. 
Bottomley, Sracteré. 2d.J—W r 
wo eu into & le no or £ e warp, thus pr au rao 
(September 21, 1831 


4072. saieuinttees of Coloured Sized Y arns F. 
A. Gatty, Aecrmeten 2 














with liquid 3 

pension, and ar ex} i 

to burst t ells of the 

or mordant upon the rns, W n 
the same time. (September 21, 

4073.* Show Cases for Needi es, &C.: A.W. L 
Reddie, London. G iN k, U.S.A.) (2d A case 
is divided into « mpartr both one tae b ut 
the front; spriz rs are ged S 
retaining plates tl 
to h he pa sof 1 iles 
drawing out b3 1a 
ing being kept gaiust r S be 
21, 1851 

4074." Ornamental Fabric Applicable to the 


Manufacture ot Suirts, Manties ac.: J F - wammer, 








London [2 k 
3 of ff i lig L Swis 
ame, interposing ‘ ni a ng 
ey I str i A b DB 
(September 21, 1831). 









4076.* Cases for Holding Cigarette Papers: E 
B. Burrand W. r. Scott Stratford Essex. (2/.)— 
The case ismade wi Lb zed lid Ww Spr , 
free «nd of whi mt t acd mater VV 
is shut adhe i pring 
cigarette paper, an nd ad opened lifts i Ww 
drawn. ptember 21 188! 

4077.* Apparatus for Holding and Controlling 


Blind and other Stendbar. Cores: 
Quay. Cornwall. |: 
two pl ates or Vv 


Cc Hi Pennell, New 


f pas 


rougo 


















the centrais ssion ng 
check string blind. (Sept 
1381 

4079.* Motive Power Apparatus Actuated ne 
Horses: E. Edwards, Lonaon. oO. Le . k, Gottle 
Germany). {2d.j—it motiv powe 3 tained y the | se 
treac n a movable 0r. whe nee the j r may be traps- 
mitted i nery of y kind September 22, 1881) 

4080." genetemtentnn Punching. Barbing. Coil 
ing, or Cutting into Lengths Metallic Wire: R. 
Pemberton. Warrington i.j—'I wire is ion a 
reel, thenceit passes to t sets ng r c ver a 

through m nism whict 5 ribbon into the 
ed hole; betv s wl , t ba 1 
poly deg gest > wil 
lontoar i rpos t 
he ar d I I ll 
have been se! t to feed 22 18s! 
4082, Steam Genevatine Furnaces: L. Shaw 


td, 4 f£igs.)—To 


and P. T. Fletcher, Manchester. 





promote com bas tion of the fuelat 
the back of the grate and the bs (w 
usual), and an air inlet passage is rm¢ 
the bed having a door whi h is oper it 
door i s opened, and whi ch gradually close 
is closed, by the action of a § ble reg 


tember 22, 1581) 











9 Figs.) 
pump, admitting 
pump, and a comy 
partoft 

n and arr 
inder le 
rawn i 





nventi 





iner end of the 


cy 








4086. Gas Engine. J. Atkinson, London. 


The use of the 





(Sd, 


inder as a compression 








water to the cylinder, the use of a separate gas 
sressed air receiver are disclaimed from forming 
m, which substantially consists in the combina- 
nt of hown in the illustration. The 
ofa a water tut Che air i 
valve t end of the nder with a 
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4089.* 


AKC ADT 


4090.* 


u r 


ne } 


4092. 









of th 


4096.* 
Penistone. (2 
ts passi ing t 





4103. ° 


4 detailed descri; 
not be given w 
ptember 23, 15 


ferous 





his 


ulr 


phe o6 art 
acid v t 





Ite 















Crops: J. Howard and x 
i Fig (1) To im t id-fr 








e sheet through 
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_~ | 
| 
i forced thr h ve 7 into 
c admitted by alve, which is 
i pl n cylinder at 
lel ssed charge, th 
n ) The gas pump is wor 
t par n v 1 guides the piston rod, and th 
pin 4 ) flywheels pla ed inside the ‘rankshaf 
The ca aft 35 is driven t skew gear. ri » spe 
les ims for ad ng th r pum 
single engine working without I n, (Se} 


4088. Treatment of Sewage and metuse Matters: 











ng, and ¢ als >a 
nber 22, 1881) 


weee 9 (L. dek td 
ng § ) 1d various refuse matters which 
ry to deod and a fect the 

r and 





1831 


h the moti 


ar t 


ee ae eee 





machines 


Boxes Ser Carrying Botties 


pmdee af 


d.j— 


hrough the 





mat 


or 


npre 


s of the 





a the limit 


$1) 


Matters, &c.: A. J. Struthers, Hawick. 
t soltene 


sd by means of ste 
which 


ied inte 


nber in 
it is carr 








or cranks 


bott 


hensive 


it lies on a trave 
) & FemMI-« 


sick 
4 axle 
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Brewer, 








ttom are 


the sides. 





Spa 


am, 
ling apr 
lindric 


















Brakes for Railway Gerstages, &e : 
Silvermann, Westminster 2d j—Is for an n 


‘Qmgte: nent for CReane ing Floors. &e. : $ 
Ww Saunders Stepney 2d4.J—Co n one : 


1 





bd. 7 Figs 
hot w ater, OF dilute 


mn. 


al chamb 





L. 


nt 





ta 
utter 


Machinery for Cutting and Binding Corn 
noey- Bedford. 


of the 
s used, 








4093.* Eleetric Cables: E.G. London. 
P.B my and EB. H, J son, N York, S.A.) (2d.) — Relates 
t wherein the wires are arranged in a flat aud | and 
8 ed by walls of lead, After the wir ; 1 in 

i the pipe es s und t! $8 

x le air ber 22. 1831) 

4095 Chromatic Printing Machinery =. a. 
Lake, London. (/. 4. Heuse and G. Jouanny, Paris), [6 ; 
The ef feature sts in devices to effect perf 
f rs, V > paper passes through tt 

t ing effected by regulatin 
ng = -onjunction with the colour 

tering cylinder. Two or more machines can 
rated by one shaft for printing several colours during each 


iber 22, 1881), 

J. Nall, 
connected by 
(Septem be 


rT 


Combined Cramp, Nail Driver, Punch 
and Gauge tor use when Working Fiooring and 
other soards: J. Hardinge, Westminster. 


tion of this very cx 


(4d.J— 


> instrument can- 
> at our disposal. 


4104, Pulverising and Treating of Diamondi- 
Blue-Ground and other Similar Earthy 








Ina 
er, | 


This elevator 
» it is crushed 
ich carries it to a 
ady for the wash- 


(20.J— 





«Sep- 
I 


the inner surface of whichis Muted. Inthis chamber there rotates 
at da beater, which drives the earth forward into a 
c ! un ‘b r, which feeds a chain of buck 
delivers the material into a curved chamber, 
a roller through a grating on to a sho« I 

pair of elastic cru hing r fte it is re 
ing process, (September : 

4108.* Umbrellas: H. A. Davis, London. 
Provides means whereby the ribs lie close to the handle. 
tember 24, lool 


i 











‘Curtain Rollers, &e.: M. F. Rust, London. 
ates to the catch devices for h ding the roller, (Sep- 
1881). 


4119.* Lath for Venetian Blinds: A M. Ross, Edin- 


4109+ 
(2d.]—Re 
tember 23, 


burgh. (2¢.)—The laths are covered. with paper. (September 
24, 1881), 

4122* Pocket Combination Knife, Fork, and 
Spoon: L. A. Groth, London (F. Spm on Graz, Aus- 
tria). [2¢)—* The said eating instruments are c¢ yntained in the 
handle of the knife.” (Septem " r 24, ssl) 

4123.* Appliances for Closing or Sto eri 
Bottles, &c.: L. A. Groth, London. (/ ood 
Graz, Austria), [2d.}—Consists of an elastic pad and a gripping 
device which er gages with projections on the bottle neck. (sep 
teniber 24, 1881) ; 


4125. Combing Wooland others Fibres, &c.: J. 
». Harrison. Bradford {td 8 for improvements on 
Patent 2009 of 1881, and consists in so adapting a nipping appa 
ratus toa large ¢ ircular ooaale that by means of one pair of draw 
ing off rollera, the whole of the combed tuft is seized and drawn 
into asliver of top, no combed fringe being left as hitherto on the 


nside of the large circular comb after the said rollers have drawn 
the sliver, thereby obviating the necessity of employing an 
additional pair of drawing-off rollers, and consequently of drawing 


off two slivers as at present. 


4126. Apparatus for Condensing Vapours Aris 
ing from the Svaperatien of Cane Juice &c.: A A. 
Chapman, Liverpool. [t¢ 1 /igj)—The invention lies in 
utilising the condeused steam as circulating water after it has 
been withdrawn from the tubes, (September 24, 1881). 


4127. Fire Alarm Wire or Communicator: B. J. B. 
poem London, (P. A. Charpentier, Paris), (2d —s » silk- 

»vered copper wires and atin wire are braided toge the In ce 
of fire the tin melts and solders the other two tog cathe, forming 
‘ ele ctrical connexion. (September 24, 1881) 

4130.* 
W.C. Horne, Bexley, Kent. 
proof cardboard is produced from Ba ent 
powder, gelatine, and bichromate of potash. 1881) 


4131. Manufacture or Treatment of Lace Cur- 


(September 24, 1851). 


ASE 


Manufacture of Pulp Sor Cardboard, &c 
mp- 


-Luminous and da 
pulp, ph »sphore 
(September 24, 





tains, &c.: W. C. Horne, Bexley, Kent. (2:.)—Open- 
work fabrics are rendered both luminous and damp-prvof by being 
] splorescent powder and a sut 





nt uining y ph 
) zy afterwards insoluble 





stan 


e capable of coming September 24, 
1881) 
4135.* Shoe: for Warming the Feet, &c:G H 
Ellis, London (24 ]}—The soles are hollow to contain hot 
water. (September 26, 1881). 


4137. Obtaining Motive Power by Means cf 
Combustible Gas or 
Glasgow. 


plosi 


Watson, 


e@ usua 


Vapour, &c. R 
6d. 4 Figs.j—Is designed to obviate 
intermittent comt 5 
and prod 
n; the pre 
* such an ordir ary < 
rhe is burnt 1 


der 
ure ia a larger 





ns 
era 


6 
lua 





fessure in the 
rates in any suitable motiv 
‘ylinder and piston wit 
pressure in a space in w 
yn than i 






ssure « 








is ne 





ras. 


n * same frami 





4142.* Construction of Wheels and Pulleys: 
F Srome. Aberdeen. td.) 3 th 
‘es, 80 that they ¢ 


. 1881). 


c 


ar v ul 





ist ironin 





it. (Septembe 





4145.* 









Manufacture of Sockets for Castors D 

Mackie one v c Jopson, Birmingham 2d.) — 

kets are 8 stead of cast. (September 26, 1851). 
4148°* Jotun or Apparatus for Suspending or 
Supporting Swing Looking -Glasses, &c H 
Skerret ee pes ee id.j—Friction to keep the f n 
4 given position is obta ed by splitting the axes on whi 8 
nnd springing them into tubular sockets September 

4149.* Treating Copper and Producing thereby 
a New Metal ~! saaay * A Getchell, Boston.US 6. 
2d ]}—Consists in rf yer when ator near a red heat 
mposition of 7 aan bone dust, and zinc September 24, 





4158. Rotary Blowersand Pumps: F. M. Roots. 
t 











Gosnevavets, Indiana, US.A. [td 10 Figs.)—Refers 
patent May ¥, 1866, and April 23, 1867, and describes 
I s (1) to insure perfect c« ota *t of the abutments with 
g the w » revolution; (2) to reduce fr yn, to avoid 
D sion, and lessen the surface necessary to be finishe!; 
to provide packiog for the piston ends whea “dl under heavy 
ure; (4) to facilitate the readjustment of the abutments, &c 
> >) pr t the inside from the entering of extraneous su 
5 es; (6) to facilitate the removal of the gear wheels. (Se; 
te per 27, 1881 ° 





4163. Treatment of Brewers’ Waste. &c. :A.G.Sa 
lamon, London. (4¢)]—Relates to treating bottoms, grounds, 
and returns with per-saits of iron, whereby the gelatinous matter 
is recovered in a solid form and the fluid portion in a bright state 
(September 27, 1881). 


4178. Apparatus for Superheating Steam: C. D. 
Abel, London. (4. £strade, Perpignan 6d. 3 Figs.J—The 
apparatus consists of an extension of the ste am pipe into the tire 
box, such extension being surrounded by a tubular water jacket, 
through which the water of the boiler is made to circulate. The 
globules of water in the steam are broken up by wire gauze parti- 
ticns in the pipe. (September 28, 1881). 

4342. Gas Stoves: T. Fletcher, Warrington. [?/. 
—Visibie flames heat tubes, and thus induce a current of air 
through them, which is warmed in its passage. 








October 6, 1881). 


4381 Indigo Printing: F. Wirth, Frankfort-on- 
the-Main. (/. Ribbert, Hohenlimburg). (2d.J}—Indigo is soaked 
in caustic soda lye and ground ina mill. The powder is worked 


soda is added. The 
is subjected for 





up into a paste with dextrine, and dry caustic 
fabric, previously impregnate d with grape sugar, 
five minutes to moist steam after printing, and is then washed for 
half an hour to oxidise the indigo. (vctober 8, 1881). 


4449. Apparatus for Brushing the Surfaces of 
Polygonal Bolting or Dressing Machines: F 
Stansfield, Bradford. [éd. /iys.)—A rotating brush is fixed 
on & spindle parallel to the axis of the revolving polygon at such a 
listance from it, and revolving at such a speed that the point of 
the brush travels over the side ‘of the polygon, (October 12, 1881). 


4686. Machinery for the Manufacture of 
Looped or Knitted Fabrics: J. Imray, London. (/” 
Viett, Hamburg). |4d.)—Is for improvements on Patent 1179 of 
1879, and relates to the manufacture of Scotch caps. (October 26, 
1881). 


5438. 





Spindles and Bolsters for Spinning and 























Apri 28, 1882.1] 
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Doubling: T. Watson, Paisley. [6¢. 1 Fig.)—An 
elastic bolster is formed by holding a collar or bush between 
palloon shaped or semi-elliptical springs. The inventor takes 
special pains to make it clear that he does not claim the arrange- 


ment described in Raworth's Specification 270 of 1874, (December 
13, 1881). 
5543. Brick Moulding Machines: C. F. Schlic- 


keysen, Berlin. [64 17 Figs.j—Relates to an improved 
prick moulding machine in which the pressing cover is lifted from 
the press box by meansof a direct movement of the hand, and it is 
based upon the application of the said direct movement of the 
hand in lifting the cover and dropping the same at the proper 


times. (December 17, 1881). 
1882, 
. Apparatus for Pushing Ingots from their 
Moulds: J.Imray. London. (7. James, Braddocks, U.S.A.) 


(4d. 2 Figs.)—The hoisting chain takes hold of the end of a lever, 
the centre of which is pivotted to the mould, while the other end 
bears ona plungerabutting on the ingot. The strain of the chain 
ter. ds to foree the ingot and the mould in opposite directions. 
(January 3, 1582). 

223. Pumping Liquids, &c. : A. M. Clark, London. 
(Cc. W. Cooper. New York). (8d, 10 Figs.)—In Specifications 4386 
and 5137 of 1881 are described an air compressor combined with 
pumps. The present invention is to dispense with a pisten in the 
pump, an i by the aid of compressed air that passes from the com- 
pressor to the pump, and then back from the pump to the com- 


pressor, to rais? water or other liquid. (January 10, 1882). 


226. Protecting Bottles, Jars, &c., from Break- 
age, either in Packing or Handling: J.M. Tnorpe 
and J. A. Belloli, San Jose, California. [i¢. 4 Figs.) 
—There are grooves round the bottle into which elastic rings are 


sprung, (January 17, 1882). 
266. Grinding and Separating. &c.: S. Pitt, 
Sutton. Surrey. (//. A. Duc, Charlestown, U.S.A.) (6d. 6 Figs.) 


—According to this invention the grain is reduced by contact and 
friction against itself, and the same air is used over and over 
again to prevent escape of dust. (January 19, 1582), 

270. Rivets: H. J. Haddan, London. (@ £. Packard, 
Montreal). (id. 12 Figs.)—Refers to rivets for uniting leather and 
similar materials, the part which enters the material being formed 
o’ two ;rongs or blades, which are forced into place throu; h the 
rolid material by a machine. These rivets may be made from 
ordinary rivets by means of a milling tool which is described, 
(January 19, 1882) 


335. Vacuum Pan Apparatus; H.H Lake, Lon- 





don (A. &., Mackenzie and J. F. Maclaren, Mackay, Qveensiand), 
fad. 1 Fig The novelty lies in combining a steam ejector with 
@ vacuum pan. (January 23, 1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


DIVING APPLIANCES. 
for Working under Water, or in 


ve l Ap} l ances 
Irrespirable Gases. 
By Mr. W. A. Gorman, of London. 

History of Diving.—In bringing before the members of 
this Institution the following paper, the author does not 
intend describing atany length the early history of diving.t 
From the earliest times divers have been employed in 
fishing for pearls, corals, and sponges, and have been 
accustomed, before descending, to place a piece of sponge 
soaked in oil between their teeth. This is said to have 
enabled some of the most hardy to remain at least six 
minutes under water. 

The records of the earlier attempts to provide some 
artificial supply of air to divers under water are unsatis- 
factory. Roger Bacon (a.p. 1240) was supposed to have 
originated a machine for working under water. The 
invention of the diving bell is generally assigned to the 
sixteenth century. The first account of its use in Europe 
is that of Tasnier, who relates that in 1538, at Toledo in 
Spain, he saw two Greeks, in the presence of Charles V., 
let themselves down under water in a large inverted kettle 
without being wet. 

Lord Bacon, in his ‘‘ Novum Organum”’ (A-p. 1600), 
describes the primitive method adopted in his time, in which 
there was no mode of replenishing the air in the inverted 
vessel, or bell, whilst under water. In 1632 Richard 
Norwood took ont a patent for a special means to dive into 
the sea. 

Sorelli, in 1669, constructed a copper vessel 2 ft. in 
diameter, with glass fixed before the face of the diver; 
this he termed a ‘ vesica.’? It was worn as a helmet, 
and secnrely attached to a dress of goatskin. Within 
the ‘‘vesica’’ were pipes, by means of which a circulation 
of air was contrived. An air-pump was affixed to his side, 
by which the diver was said to condense or rarefy the air 
within the ‘‘ vesica,’’ so as to make himself heavier or 
lighter, on the same principle as the air-bladder of fishes. 
Artificial webbing was also supplied to the feet, to enable 
him to tread the water. 

In the latter part of the seventeenth century the diving 
bell came largely into use. Abovt 1680 a mania arose for 
undertaking submarine exploration, and companies were 
formed for that purpose; but from imperfect appliances 
they were unable to reap profitable results. 

_ About the year 1700 Dr. Edmund Halley devoted much 
time to subaqueous experiments, and in 1716 he read a 
paper before the Royal Society, entitled ‘‘ The Art of Living 
under Water.”” In this paper he says, ‘‘ When there has 
been occasion to continue long at the bottom of the sea, 
some have contrived double flexible pipes to circulate air 

* Paper read before the Institution of Mechanical 
Engineers. 

+ Those who take an interest in the subject are referred 
to Lord Bacon’s “ Novum Organnm;’’ “ Philosophical 
Transactions,’ from the time of Halley, 1678; ‘‘ The 
History of Inventions,’’ by Beckman ; Boyle’s ‘‘ Experi- 
mental Philosophy ;’’ the article on Diving in ‘‘ The En- 
cyclopedia Britannica ;’’ and Messrs. Siebe and Gorman’s 


. ’ 
ils 





book on “‘ Diving.”’ 





down into a cavity, enclosing the diver with armour, to 
bear off the pressure of water, and give leave to his breast 
to dilate upon inspiration, the fresh air being forced down 
one of the pipes, with bellows, or otherwise, and returning 
by the other of them, not unlike an artery or vein. This 
has been found sufficient for small depths, 12 ft.or 15 ft.; but 
when the depth surpasses three fathoms, experience teaches 
us that this method becomes impracticable, for though the 
pipes and rest of the apparatus may be contrived to per- 
form their office duly, yet the water. its weight being now 
become considerable, does so closely clasp the limbs that 
are bare, or covered with flexible covering, that it obstructs 
the circulation.” 

To remedy these inconveniences he turned his attention 
to the diving bell. His contrivance consisted of a truncated 
cone of wood, 3ft. diameter at the top, and oft. at the 
bottom, and containing 60 eubic feet. In the top was 
placed a strong glass to give light, and a cock to let out 
the vitiated air ; the bell was coated with lead and weighted, 
that it might sink steadily; when below it was supplied 
with air by two barrels of thirty-six gallons each, which 
were alternately lowered and raised. He states that he 
remained one hour and thirty minutes under water, ata 
depth of ten fathoms. 

In 1721 he described to the Royal Society a method by 
which the diver could leave the bell. He used pipes, 40 ft. 
in length, made with spiral brass wire inside; one end was 
fixed in the bell, and the other to a cock which opened into 
the diver’s cap. This was made of lead, weighing 56 lb., 
and he also wore a girdle of the same weight, and clogs of 
lead weighing 12 lb. each. 

About the same date, 1716, when Dr. Halley read his 
first paper to the Royal Society, John Lethbridge invented 
an air reservoir, made of wainscot, perfectly round and 
6 ft. long, 2 ft. 6 in. in diameter at the head, and 1 ft. 6in. 
at the foot. He compressed air into this with a pair of 
bellows, and then lowered it with himself under water, 
where he remained 34 minutes. Numerous inventors fol- 
lowed in his track. 

Smeaton, in 1779, first employed the diving bell for civil 
engineering operations, in repairing the bridge at Hexham, 
Northumberland. The apparatus was an oblong wooden 
box, 4 ft. high, 2 ft. wide, and 3ft. Gin. long. It was 
supplied with air by a pump fixed on the surface. 

Soon after the construction of the new dock at Ramsgate, 
in 1784, Smeaton employed an improved diving bell weigh- 
ing half a ton; two men worked in it, and were provided 
with a constant supply of fresh air through flexible pipes, 
by means of a force pump placed in a lighter which floated 
over them. Smeaton appears to be the first person who 
used the air pump to force a supply of fresh air to the 
divers, in the bell under water. 

A diving dress was invented in 1798 by Kleingert, of 
Breslau, which consisted of strong tin-plate armour in the 
form of a cylinder encasing the diver’s head and body, with 
a leather jacket and strong leather drawers. These were 
made waterproof, and joined by brass hoops around the 
metal armour, so that the diver was relieved from the 
pressure of the water except on the legs and arms. He 
inhaled the air from the surface through one pipe, and the 
vitiated air was carried to the surface by another. A diver 
could not with this apparatus descend to greater depths 
than 20 ft. 

About the same date Messrs. John and William Braith- 
waite constructed a diving apparatus, with which they 
carried out several successful operations. In 1805 they 
recovered 75,0007. in dollars from the East Indiaman Earl 
of Abergavenny. 

Rennie, whilst occupied on the works of Ramsgate Har- 
bour, 1813, made considerable improvements in the diving 
bell; he designed and constructed a diving bell of cast-iron 
6 ft. high, 4 ft. 6 in. wide, and 6 ft. long, with one side a 
little heavier than the other, so that it should not float 
quite level, and thus more readily allow the vitiated air to 
escape. At the top of the bell six thick bull’s-eyes of glass 
were fixed to admit light. In the centre of the top was a 
circular hole, in which a brass lining was firmly fixed. To 
the under side of this was attached the air valve on a brass 
grating. The valve itself was simply a disc of strong 
leather. A nozzle was fixed tothe top of the bell above the 
valve, and to this was screwed a water-tight leather hose 
2} in. in diameter connected to the air pump, which was 
constantly worked by a sufficient number of men. Inside the 
top of the bell were strong lugs, to which were attached 
chains for suspending stones or other material. The bell 
was fitted with seats and a rail for hanging the various 
tools used by the men; it was slung by stout chains from a 
double purchase crab fixed on a truck, which could travel 
along the gantry: the total weight was five tons. Rennie 
used this diving bell with great success in the numerous 
harbour and other works with which he was associated. 

The Open Diving Dress.—In the year 1828 or 1829, the 
late Mr. Augustus Siebe, A.I.C.E., the founder of the 
authLor’s firm, was applied to by Messrs. Deane to assist 
them in the construction of a diving dress, afterwards 
known as the open-helmet diving dress. The helmet was 
made of copper with a screw lens in front, and a metal 
elbow rivetted on the back of the head-piece, to connect 
the air pipe with the pumps, the head-piece and breast-plate 
being in one. To the breast-plate was attached a canvas 
jacket, which, with the aid of two lead weights, kept the 
helmet fixed upon the shoulders. Boots with lead soles, 
weighing 12 lb. each, were worn, and also a waterproof 
dress fastened round the neck, over which were placed the 
helmet and jacket. The air escaped into the water from 
underneath the outer canvas jacket, and the water reached 
within a few inches of the diver’s mouth, so that he had to 
work in a vertical position. The air pumps had thre} 
cylinders, 3 in. diameter, 9 in. stroke. Even at the presen’ 
day many of the coast divers use this form of dress. 

The Close Diving Dress.—About 1839, when engaged at 
the wreck of the Royal George, Mr. Siebe, observing the 
danger attending the use of the open belmet, introduced his 


invention of the close helmet, fitted with inlet and outlet 
valves, and with a segmental neck screw, to remove the 
head-piece by one-eighth of a turn. The waterproof dress 
was fastened to the metal collar by screws and brass bands. 
Colonel Pasley, R.E. (afterwards Major-General Sir C. 
Pasley) at once ordered the Royal Engineer divers to be 
equipped with this dress and helmet ; and the operations at 
the wreck, owing to this great improvement, were carried 
on with much greater rapidity, and without accident. 

The above brief description of diving apparatus in its 
primitive form will be sufficient to show the progress made 
up to a recent date. 

Modern Apparatus.—This apparatus is a very perfect 
one, combining a high degree of safety with comfort for the 
diver. The air pump is capable of sompressing air to a 
pressure of 210lb. per square inch, and consists of two 
vertical double-action gun-metal cylinders, securely fixed to 
a bedplate of gun-metal, which is bolted on the base of two 
side standards forming an iron framing to carry the crank- 
shaft. Each piston is constructed of two inverted caps of 
leather, with leather packing placed between, and the whole 
is secured by two cast-iron piston plates fitted to the piston 
rod inside the leather cups, and pressed together by a nat. 
Grooves are formed in the periphery of the piston plates, 
to contain expanding springs, which, pressing against the 
inner side of the leather cups, keep them in close contact 
with the cylinders, and thus maintain the piston in a per- 
fectly air-tight condition. Each cylinder cover has an oil 
tap for lubrication. 

The piston rods pass through glands packed with turned 
leather washers, and are extended so as to work in guides. 
Double connecting slings, with gun-metal bearings, connect 
the piston rods to the crank-pins. Inlet and outlet valves 
are fixed in the covers of each cylinder, and also in the 
baseplate. Spindle valves are used, faced with leather, 
and with gun-metal seatings, to which the valve is kept by 
a spiral spring. The top and bottom outlet valves are 
connected by passages cast on the cylinders, and leading to 
the air-delivery nozzle. The cylinders are surrounded by a 
copper cooling cistern. 

Pressure gauges show the depth and pressure at which 
the diver is working, and are also used for testing the air 
pipes. Each gauge is marked off to represent the pressure 
in pounds per square inch at given depths of water, as given 
by the following Table : 











Depth. Pressure, Depth Pressure. 
ft. Pounds per ft. Pounds per 
Square Inch. Square Inch, 
20 8.68 120 52.08 
Bin) 13.02 150 56.42 
40 17.36 140* 60.76 
50 21.70 150 65.10 
60 26,04 160 69.44 
70 30,38 170 73.78 
80 34.72 180 78.12 
90 39,06 190 82.46 
100 43.40 204t 88.64 
110 47.74 

















* Practical limit of diving. 
+ The last figure is the greatest depth to which (to the author's 
knowledge) a diver has ever descended. 


The flywheel and winch handles, fitted on the crank-axle, 
are made to be easily removed, and the whole pump is 
securely fitted in a strong teak case. 

The air-distributing arrangement, by which the air can 
be transmitted to one or two divers as occasion may re- 
quire, is as follows. The two outlet nozzles are connected 
by a cross branch pipe, and a three-way cock is fixed at the 
junction of the pipe with a nozzle. If at any time the 
pump is supplying one diver, and it is necessary to send 
down the second diver to his assistance, it is only necessary 
to turn the lever of the cock round to the position marked 
‘*two divers,’’ and work the pump faster. The great 
advantage of this pump is that it can supply air to two 
divers independently at different depths. ‘lwo divers can 
work from it to a depth of 90 ft., or one diver to a much 
greater depth. 

The improved helmet is made of tinned and planished 
copper, and consists of two parts, the breast-plate and 
the head-piece. The breast-plate is so constructed that the 
diver has free use of his arms, and can reach over the 
head-piece. It has a segmental neck ring, so that 
the head-piece can be removed by one-eighth of 4 turn, and 
has a brass band at the bottom, with twelve screw studs, to 
which are fitted four brass plates, fastened by wing-nuts, 
thus forming the junction with the waterproof dress. An air 
passage is provided for conducting the air supply over each 
lens, soas to prevent the diver’s breath from condensing 
upon the glass. There isa nozzle to which the air pipe 
is connected, and inside which is placed an inlet valve ; in 
case of accident to the air pipe the air pressure inside 
would close this valve, and thus prevent the water from 
entering the helmet. The front lens can be unscrewed, so 
that the diver can converse without being undressed, and 
there is also a side lens. An outlet valve is provided for 
the escape of vitiated air into the water. There is alsoa 
stud for securing the weights, and a regulating tap, by 
means of which the diver can regulate his supply of air 
without giving a signal. 

The outlet valve is placed at the side of the helmet, and 
within reach of the diver ; it is a metal cone valve, over 
which is screwed a metal cap with small holes drilled in it 
to allow the air to escape into the water. The valve 
spindle is kept in position by a bard-drawn copper wire 
spring. There is a second brass cap screwed on the first 
one, and having a small opening. In this the diver can 
insert his finger, and press down the valve spindle, so as to 
confine the air, and thus inflate his dress and rise to the 
surface. The valve has a small metal chamber carried up 
a short distance, so that the opening into the helmet is 
4 in. above the valve. 
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The waterproof dress is made of strong tanned twill, 
with an india-rubber lining between the thicknesses of the 
material. It has mineralised india-rubber collar and cuffs. 
The boots have lead soles weighing 14lb. each. At the 
front and back are lead weights 40 lb. each. An air pipe 
with spiral wire embedded in it, and joints fitted to con- 
nect up to any desired lengths ; a knife, in water-tight case, 
a leather belt and pipe holder, and a double suit of flannels, 
complete the equipment. For deep water the men wear a 
body guard, to keep off the pressure. 

Experience in Working.—Some special cases of diving 
with this apparatus may be mentioned. In the recovery of 
treasure from the Hamilla Mitchell, sank off Shanghai, in 
a depth of 144 ft., the diver, Robert Ridyard, worked for 
five consecutive days, five to six hours each day, recovering 
40,0001. in dollars. The apparatus was used constantly 
day and night at the raising of the Eurydice ; on an average 
eight divers were working together in a strong tide and 
amongst wreckage, but not a single accident occurred. 

When the news reached England that H.M.S. Doterel 
was blown up, the Admiralty at once telegraphed to the 
ships of war on the station to proceed to the scene of the 
disaster, as each of Her Majesty’s ships carries a seaman 
diver and also an artificer diver. 

H.M.S. Garnet was the first vessel to arrive at Sandy 
Point. Lieutenant Stanley Dean Pitt, R.N., volunteered 
to accompany George Hunt, artificer diver, in making a 
careful survey of the wreck which was lying in 12 fathoms 
of water, the result being positive proof that the boilers 
had not caused the explosion, as they were found in 
perfect condition. The author considers that the apparatus 
he has described was in this particular case of great 
service to the engineering world, to say nothing of the 
importance to the country, as the whole of the armament 
and other valuable property were recovered. 

For engineering works the apparatus is in use at the 
present time to a considerable extent, as at Colombo, Port 
Elizabeth, Madras, and many other harbours. The average 
number of hours for a diver to work in water, say, to 60 ft. 
depth, is four. Their pay depends upon their capabilities ; 
but in this country the average rate is 4/. 10s. per week for 
masons, 4/. for carpenters, and 31. 10s. for labourers. In 
wrecking operations the divers work at a salvage scale 
according to the depth, andas arule earn very good wages. 

As so many various handicrafts are required for sub- 
marine works, the author’s firm have erected a diving tank 
in their works, where men are trained, and also experi- 
ments carried out. The selection of divers requires much 
care. Steady habits are essential, and from long experience 
it is found that men of sanguineous temperament are unfit 
to bear great pressure, while a man slightly built but 
muscular, although he may seemingly be weak in lnngs, 
often turns out a first-class diver, and improves in health 
and strength. Among the many purposes for which the 
diver is required may be mentioned the following: The 
repairs and inspection of dock gates, sluices, bridge 
foundations, &c.; the removing of pumps and other 
appliances in shafts ; the repair of well pumps when under 
water ; the cleaning of iron ships’ bottoms, and repairing 
of leaks ; the examining or repairing of fouled or damaged 
screws, &c. ; the sinking of cylinders for piers and bridges ; 
the laying of pipes for gas and water in rivers or harbours ; 
torpedo service ; and lastly fishing for sponge, pearl, coral, 
and amber. 

Appliances for Working in Irrespirable Gases.—The 
Fleuss apparatus represents a great improvement in this 
direction. It is self-contained and entirely independent of 
any communication with the onter atmosphere, thus enab- 
ling the wearer to breathe with safety in the most noxious 
gases, towalk any distance, and to explore the most intri- 
cate turnings of a mine with perfect freedom of action. 
The principle of the apparatus is that the wearer breathes 
the same air over and over again, the carbonic acid being 
absorbed from it after each expiration, and at the same 
time the requisite amount of oxygen restored; thus 
rendering it pure, and fit to be again inhaled into the lungs. 

The apparatus* consists of a strong copper cylinder 
6} in. in diameter, and 12in. long, with domed ends, and 
capable of containing 4 cubic feet of oxygen, at 16 atmo- 
spheres pressure’; this being sufficient for four hours’ respira- 
tion. Above the cylinder is attached a square metal box 

2 in. by 12in. by 4 in. ; this contains the carbonic acid filter, 
which is a box of vulcanite divided into four compartments 
by vertical diaphragms, in such a manner that the exhaled 
breath of the wearer is made to pass twice up anddown 
through the vessel, before it is ina position to be again 
inhaled. This box is fitted with small cubes of india- 
rubber sponge, saturated with a thick pasty solution of 
caustic soda. The exhaled air, being finely divided as it 
passes through the interstices of the sponge, and coming in 
contact with a very extended surface of caustic alkali, 
becomes thoroughly cleansed of all the objectionable pro- 
ducts of respiration. 

A flat bag of vuleanised india-rubber, 12 in. by 15 in., is 
strapped oniu front of the wearer; into this the exhaled 
air passes from the filter, by means of a tube of india- 
rubber. The bag is also in communication with the oxygen 
chamber, and the supply of oxygen to the bag is regulated 
by a jamb screw-valve under the control of the wearer. The 
mask is made to fit air-tight to the face of the wearer, and is 
held in place by straps buckled at the back of the head. A 
band of rubber is made to cover the ears, and the eyes are 
protected by glass, when it is necessary to go into smoke or 
gasesthat would hurt them. The mask is provided with a 
pair of flexible tubes with valves, the one for exhaling being 
in communication with the filter, and the one for inhaling 
being connected to the air bag. The slightest effort of 
inspiration brings the revivified air freely to the lungs of 
the wearer. The whole apparatus weighs 26 lb., and can be 
adjusted in two minutes, 

The author considers this apparatus particularly adapted 





* We illustrated this apparatus fully on page 328 ante. 


for the use of coal mines, or when men have to deal with 
noxious gases. Mr. Fleuss has remained in the densest 
smoke, as also in a glass chamber charged with carbonic 
acid, for a considerable time. His apparatus was regularly 
used for some time at the Westminster Aquarium, and also 
more recently at the re-opening of the Maudlin seam of the 
Seaham colliery, after the fatal explosion of September, 
1880. The author has to thank Mr. Fleuss for his kind per- 
mission to bring his improvements before the notice of the 
Institution. 

In conclusion, the author may allude to the use of the 
electric light for submarine purposes. It is really the only 
light which can be of use to the diver, and of late the 
author has made some very satisfactory trials of it. The 
telephone has not been fully tested in practice, the divers 
preferring their ordinary signal line, or communicating by 
a slate. 


HARBOURS ON SANDY COASTS. 

At the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 25th of April, Mr. E. Woods, Vice 
President, in the chair, the paper read was ‘‘ On Harbours 
and Estuaries on Sandy Coasts,’ by Mr. L. F. Vernon- 
Harcourt, M.A., M. Inst. C.E. 

This communication contained a concise history of the 
progressive alterations of the harbours along the south 
coast of the North Sea, between Calais and the month of 
the Scheldt, namely, Calais, Gravelines, Dankirk, Nieu- 
port, Ostend, and Blankenberghe. ‘These Larbours owed 
their origin to the existence on their sites of an outlet 
channel communicating with a creek or small lagoon, and 
maintained by the flux and reflux of the tide and the drain- 
age waters of the adjacent district. The first artificial 
works consisted of short timber jetties on each side of the 
channel to mark and protect its outlet. By degrees the 
inland tide-covered areas were reclaimed, and the entrance 
channel, being deprived of the tidal scour, gradually dete- 
riorated. Attempts were then made to improve the 
entrance by prolonging the parallel jetties into deeper 
water. These jetties had been made in every case solid 
at the base, and with open timber work above, so that, 
whilst preventing the sand on the beach from washing into 
the channel, as little obstacle as possible might be presented 
to the littoral current. Owing, however, to the sand- 
bearing character of the tidal current along the coast, 
every advance of the jetties had been followed by a cor- 
responding advance of the foreshore. The maintenance 
and deepening of the entrance channel was at the same 
time promoted by retaining the inland and tidal waters at 
high water by sluice gates, which, being opened at low 
water, released a large volume of water for scouring away 
the deposit of sand. Sluicing basins, admitting a large 
quantity of tidal water, had also been formed at various 
times in most of these harbours to increase the efficiency 
of the scouring current. A large new sluicing basin was 
in course of construction on the low foreshore near the 
entrance of Calais Harbour for deepening the entrance 
channel. The jetties at Dunkirk had been extended out 
to a distance of about 2500 ft. from the shore, without 
realising the object of attaining deep water, as the fore- 
shore had advanced so much as to overlap the western 
jetty at low-water spring tides. The large sluicing basin 
at Dunkirk was being replaced by a series of docks and 
basins, which, however, had been designed so as to allow 
of the same amount of water being available for sluicing. 
As a bar tended to form just outside the jetty channel, 
dredging by sand pumps was being resorted to for deepen- 
ing this part of the entrance. ‘l'his method of improve- 
ment was commenced in 1876; and the quantity of material 
removed last year amounted to about 314,000 cubic yards. 
The deepening thus effected had produced a considerable 
increase in the trade of the port, more especially by admit 
ting vessels of larger tonnage. The approach channel to 
Ostend, which was maintained in former times by the tidal 
scour from extensive marsh lands, had, since their reclama- 
tion, been improved by parallel jetties and well-placed 
sluicing basins ; and dredging was now being resorted to 
for improving the depth over the bar beyond the jetties. 

A brief comparison was next drawn between the jetty 
harbours described and other harbours, and it was shown 
that the Continental practice of prolonging parallel jetties 
and sluicing had not been in most cases adopted in the 
United Kingdom, but that the system of enclosing a large 
tidal area by solid piers converging so as to form a narrow 
entrance had been preferred, as, for instance, at Aberdeen, 
Doblin, Sunderland, and Lowestoft. It was pointed out 
that the extension of parallel jetties had proved of no avail, 
and it was suggested that converging piers aided by sluic- 
ing would probably afford the best prospect of maintenance 
in an unfavourable situation like Dankirk, whilst dredging 
would serve to maintain the depth outside the entrance 
where the scouring efficiency was lost. Bonlogne Harbour 
was cited as an instance of the conversion of a jetty harbour 
into a large closed harbour which, owing to the projection 
of its entrance iato deep water, gave a good prospect of suc- 
cessful maintenance. Madras Harbour furnished an 
example of a@ closed harbour constructed on a sandy coast, 
where the advance of the foreshore had been dreaded ; but 
owing to the depth of water (45 ft.) into which the piers 
were being carried, and the removal by the north-east 
monsoon of a portion of the sand accumulated against the 
south breakwater during the south-west monsoon, it 
seemed probable that the foreshore would not approach near 
the entrance foralong period. The experience gained at 
Ymniden, Port Said, Madras, Karachi, and other harbours 
tended to show that a considerable littoral drift was not an 
insuperable obstacle to the effective maintenance of a 
harbour with solid piers on a sandy beach. For, provided 
that the entrance was carried into deep water, the rate of 
advance of the foreshore continually decreased, and might 





even reach a ‘position of equilibrium ; the sand introduced 


through the entrance was small, and the projecting 
tended to produce a scour in front. <3 

Estuaries were next considered, and 
mouths of the Adour, of the Seine, and of the Maas were 
discussed. It was shown that the jetty system adopted for 
the Adour had been only partially successful, and that the 
influx of the tide had been checked owing to the jetties at 
the mouth having been placed too close together. The 
restriction of the tidal Seine within embankments, from La 
Mailleraye to Berville, though producing an improved 
channel up to Ronen, had caused such an unexpectedly 
rapid silting up of the estuary as, within thirty-three years 
to have reduced the tidal capacity of the Seine by 
272,000,000 cubic yards and endangered the approaches to 
Havre. The shifting channel below the termination of the 
banks had not been improved by the works, and its mainte- 
nance would be imperilled unless the banks were prolonged. 
It was suggested that the embankment works should be 
carried to the mouth, in such a manner as to reduce the 
diminished tidal capacity as little as possible, and so as to 
direct the main channel towards Havre. The works at the 
new mouth of the Maas were then referred to. They con- 
sisted of a cut across Hoek-van-Holland, with jetties at 
right angles to the shore, leading the channel into deep 
water, and providing the shortest possible channel from 
Rotterdam to the sea, along the Scheur branch of the 
Maas. The jetties, composed of fascine work, were raised 
only to half-tide level, and slightly diverging formed a sort 
of prolongation of the river banks into the sea. The 
southern jetty, 2515 yards long, had been made to project 
beyond the northern jetty, which was 2200 yards long, in 
order to prevent an eddy produced by the flood current, 
which tended to raise a bar. The depth of 23 ft. at high 
water, which was anticipated at the mouth, had not been 
attained. The deficiency in depth had been attributed by 
some persons to a too rapid widening out near the mouth. 
The author, however, ascribed it to the narrowness of the 
new cat compared with the width of the river above, and of 
the channel between the jetties ; to the natural progression 
of the foreshore, near the jetties, produced by the littoral 
currents and the action of the waves; and to the material 
scoured from the cut in the process of construction having 
remained near the jetties. 

In conclusion, the author discussed the general question 
of training rivers through sandy estuaries, and pointed ont 
that where sach works were commenced they had gradually 
to be extended, as in the cas2 of the Fen rivers. The 
Mersey, above Liverpool, was cited as an instance where 
training works might imperil the outletchannel. The pro- 
posals for training the Scheldt through its estuary were 
referred to, and any great reduction of its tidal capacity 
deprecated. Lastly, a comparison was made between the 
methods of improving the outlets of the Maas and the Tyne. 
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the works at the 





THe Fatcon Works, LouGHBorovucuH.—We under- 
stand that the Falcon Works at Loughborough have been 
purchased by the Falcon Engine and Car Works, 
Limited, who purpose devoting themselves specially to 
building contractors’ tank locomotives, tramway engines, 
tramway cars and wagons, and the rolling stock of all 
kinds for light railways. The new company have already 
extensive orders for cars and engines in hand, and they 
have secured the services of Mr. Norman Scott Russell as 
engineer. 

THe PANAMA CANAL.—The first vessel built in this 
country for the works of this canal was launched by 
Messrs. Lobnitz and Co., Renfrew, Scotland, on Saturday, 
April 22nd. She is a hopper barge, 135ft. long, 25 ft. 
broad, and 11 ft. deep, and has compound surface con- 
densing engines by the same builders, having 2lin. and 
12 in. cylinders, with 24in. stroke. The hopper is to con- 
tain 200 cubic metres of dredgings weighing nearly 400 
tons. Messrs. Lobnitz and Co. have in hand eleven steam 
vessels for the works of the Panama Canal, including a 
dredger, hopper barges, tugs and service boats. 


WESTERN AUSTRALIAN RAILWAY.—Large and compre- 
hensive proposals for railway construction have been made 
to the Western Australian Government by Mr. Jules Jou- 
bert. His letter containing the propositions says that, 
acting conjointly with capitalists in the eastern portion of 
the colony, he wishes to submit a scheme which, if approved 
of, they will be prepared to carry out. They propose : 
1. To undertake to construct and hand over to the Wes- 
tern Australian Government, a single line of railway, of 
3 ft. 6in. gauge, from the terminus at Beverley to High- 
water on the Albany line, to be constructed on plans and 
specifications, and under the supervision of the Commis- 
sioner of Public Works. 2. The whole of the work to be 
completed, and the line handed over in good working order, 
on or before December 31, 1885. 3. The contractors will 
introduce for the performance of the works not less than 
2000 immigrants of European origin, and will stipulate 
that allthe men engaged on the works shall receive and 
accept land as part payment for the work, the Government 
to undertake to grant in fee simple to the contractors 
10,000,000 acres of land, to be selected, viz., one half along 
the projected line of railway, within or contiguous to the 
country recently examined by J. Forrest, with the view to 
the construction of a line; one-fourth to be selected east 
of the projected line of railway towards the South Austra- 
lian boundary in the neighbourhood of Eucla, and the 
remaining one-fourth to be selected west of the railway, 
towards the seaboard of Western Australia, in the country 
between Geographe Bay and Albany. The line from 
Beverley to Albany is estimated to cost 1,250,000/. With 
the exception ;of the purchase of rails and rolling steck, 
Mr. Joubert adds that the whole of the proceeds of the 
sale of land granted will be expended within the colony. 





The Governor is consulting with the Legislature on the 
subject, and promises to give the scheme his support. 
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THE GULCHER SYSTEM OF ELECTRIC 
LIGHTING. 

Me. J. R. Giitcuer, of Biala, in Gallicia, is the 
author of a system of electric lighting, comprising a 
generator, & special form of lamp, and a mode of 
installation, which is being brought somewhat 
prominently under public notice at the present 
time, and has been for some months past in actual use 
at the works of Messrs, A. Ransome and Co., of 
King’s-road, Chelsea. ‘The dynamo-electric gene- 
rator, illustrated by Fig. 1 on the next page, is 
arranged with eight field magnets placedin two groups 
of four around a circle, one end of each being bolted 
to the frame, as shown, and the other ends being 
placed opposite each other. Each opposite pair of 
field magnets is provided with a wedge-shaped pole- 
piece, the wider edge of which is curved, and the 
two are connected by a curved top plate. In this 
way the four pairs of magnets are coupled together, 
so that their pole pieces form four trough-like sectors 
of a circle, within which the armature revolves, ‘This 
isa flat ring made of iron wire, around which the 
coils are wound something like a Gramme armature, 
but they are not continuous, the core being exposed 
between each coil. From the drawing it will be 
seen that the coils on the armature are brought 
within the maguetic field not only at their periphery 
but at the sides, so as to reduce the amount of idle 
coil as far as possible. A peculiar feature in the 
machine is that the field magnets are wound with 
a copper rope formed of a double strand of thick 
wire, 

The Giilcher electric lamp, which possesses several 
ingenious and highly practical detaile, attracted 
much attention at the Paris Electrical Exhibition 
last year by the steadiness of its light. Although 
it does not belong to the class devoid of regu- 
lating mechanism, such as the Soleil, Werder- 
mann, and others, it has no clockwork, and there- 
fore may lay claim not only to great simplicity, but 
is also especially suitable for exposed situations 
where clockwork may become easily deranged. 
The regulation of the carbons is effected by a single 
electro-magnet, rendering the lamp very cheap to 
manufacture and repair, and not liable to become 
easily deranged. Fig. 2 shows the construction of 
the lamp, in the body A of which a chamber B 
is made containing the regulating mechanism, ‘This 
consists of a pair of bearings C, in which are placed 
the pivots on a metal ring D. ‘The ring carries an 
electro-magnet E, which is therefore free to oscil- 
late upon the trunnions of the ring D. At the base 
of the lamp is the insulated binding screw F, 
which is counected to the positive pole of the gene- 
rator, aud the current is then led by a wire to the 
bearings C (which are also insulated), passes to the 
ring, and thence by the coil to the core of the electro- 
magnet, whence it flows partly through the spring G, 
which is in contact with the end of the magnet, and 
also in metallic connexion with the case of the regu- 
lator ; and partly to the rod H in contact with the 
other end of the magnet. ‘This rod H is attached 
to the holder of the upper carbon, as will be 
seen from the drawings. Finally the current pass- 
ing through H flows through the carbons, the lower 
carbon-holder, and thence by a wire or other con- 
ductor to the binding screw I, which is coupled up 
to the negative pole of the generator. The arma- 
tures at the ends of the electro-magnet E are curved, 

forming parts of a circle, the centre of which is in 
the axis of the trunnion of the ring D. It will be 
seen that there are several parts not yet described 
within the box LB. One of the armatures J’ is 
extended downwards and terminates in a projection. 
Immediately beneath this projection is a small 
iron block K attached tothe case of the lamp. ‘The 
lower end of the spring G is furnished with another 
smalliron block L, which makes contact with the arma- 
ture J', Through the top of the casing the screw 
M passes, terminating in a spindle, against the lower 
end of which the electro-magnet rests when no 
current is passing. ‘This is secured by means of the 
spring N, connected to the angle lever O which is 
pivotted to the insulated bearing C at O'. The 
upper end of the spring N bears against the 
screw P, and the position of the spring and its 
pressure against the trunnion ring are regulated by 
means of the screw Q which is insulated from the 
lever QO, 

The operation of the regulator is as follows: As 
s00n as it has been connected with the generator, 
the electro-magnet E attracts the rod H of the upper 
carbon-holder to the armature J, and at the same 
time the part J! of the armature J' is attracted to 
the fixed piece of iron K atthe bottom of the casing, 


thereby causing the electro-magnet to turn on the 
trunnions of the ring D, By this movement the 
carbon-holder H is necessarily lifted because of the 
contact with the curved face of the armature J, 
the motion being far steadier and more uniform 
than could be imparted by a rack and pinion ; the 
two carbons are separated, and the voltaic are pro- 
duced. As the carbons burn away, and the distance 
between them becomes greater, the resistance 
increases, and consequently the power of the 
electro-magnet E diminishes, and the piece J" of 
the armature becomes further removed from the 
piece of iron K, the carbon points approach each 
other, and the magnet continues to move on its 
trunnions until its armature J' is arrested by the 
stop M, the position of which has been carefully 
adjusted. As soon as this condition has been esta- 
blished, the magnet E has no further movement, the 
carbons continue to burn until they are at that dis- 
tance apart corresponding to the greatest intensity 
of light. As soon however as further consumption 
increases the distance, the attractive power of the 
magnet E becomes too small to enable its armature 
to hold the bar H carrying the upper carbon, and 
this bar begins to slide down, until the carbons are 
brought nearer together, and the power of the 
magnet is increased so that it again holds the bar H 
and prevents it slipping further. If this bar con- 
tinued to fall, the power of the magnet would 
increase until the armature J' would be drawn down 
to the piece of iron M and the preliminary process 
above described would be repeated. In practice, 
however, it is found that after the lamp has been 
started the magnet remains stationary, the con- 
sumption of the carbons and the weight of the rod 
H being sufficient through the intermittent action 
of the magnet to secure the automatic working of 
the lamp. ‘The face of the armature J and the rod H 
are covered with thin brass to diminish the attractive 
power of the magnet and to facilitate the sliding of 
the latter when the carbons require to be fed down ; 
this detail makes the action ot the regulator much 
more soft and checks irregularity in the light. The 
block of iron L attached to the spring G, and acting 
as a brake, is also covered with thin brass as well as 
the armature J!. ‘This block serves as a brake and 
damps down the action of the electro-magnet when 
the lamp is started, and secures a soft and easy 
movement. As is shown in the drawing, both 
carbon-holders are made movable, so that the posi- 
tion of the light may be kept unaltered. One 
method of securing the necessary motion is shown 
in the drawing, where threads R, R'—the former to 
the upper, and the latter to the lower carbon-holder 
J—are wound around the drum S, both being 
actuated by the movement of the rod H. 

Such is the construction of the Giilcher lamp ; 
it now remains to be seen how the peculiarities of 
its arrangement render it suitable for being used in 
groups, in the same circuit, and how one lampacts as 
the regulator of the second, the first and second as 
the regulator of the third, and so on. This regu- 
lating action depends ou the positive motion of the 
electro-magnet, and upon the quantity of current 
flowing through the circuit, To take first the simple 
case of two lamps put in parallel circuit with the 
generator. If a lamp be first lighted by connect- 
ing the branch wire from the trunnion of the 
electro-magnet to the main conductor from the 
positive pole of the generator, the light will establish 
itself as has been already described, then if the 
connexion with lamp 2 be completed the current is 
divided, and lamp 2 is lighted. At first the part of 
the current flowing through lamp 2 is stronger than 
that passing through lamp 1, because the carbon 
points of the former are in contact, and the resist- 
ance is less. ‘The result of this inequality is that 
the electro-magnet of lamp 2 is set in motion, the 
carbons are separated, and the resistance is increased; 
at the same time that this takes place, the current 
passing through lamp 1 is strengthened, and the 
carbons are brought somewhat closer together. 
From this it will be seen that if in either lamp the 
carbons become too far separated, the preponderance 
of current in the other will tend through the action 
of the magnet to draw down its carbon-holder, 
increase the distance between the points, and so 
weaken the current in the first-named lamp, that the 
magnet will cease to maintain the carbon-holder, 
which will slide down till equilibrium is established, 
or the same process is reversed, and so on, one 
lamp regulating the other, and consequently itself. 
With three lamps in parallel circuit as shown in 
Fig. 3, the same processes take place; when all 








three are lighted, lamp 1 regulates lamp 2 and 3; 


“ee 2 regulates 1 and 3, and No. 3 regulates 1 
a 


nd 2. 

Mr. Giilcher claims in his patent specification that 
these lamps, “without any addition of special 
mechanism can be used for the division of the elec- 
tric light by means of a simple arrangement in 
parallel circuits. The advantages of a good arrange- 
ment of parallel circuits, and of the application in 
connexion with it of strong quantity currentr, are 
(in opposition to the division of the electric light 
hitherto attained by currents of high tension and 
differential lamps placed one after another) of great 
importance, and consist essentially in the following : 
That the electric light produced by this process is 
thoroughly white (without the violet or bluish 
tints in lights a by currents of high 
tension); that the number of lamps which can 
be fed by a single source of electricity is nearly 
unlimited; that the power used by the dynamo- 
electric machine is proportional to the number of 
lamps which at one time are fed by it; that 
further, large and small lamps (of the latter a 
great number) can be provided for by one and the 
same machine; and finally, the lamps can be attended 
to while at work without any danger, and even the 
contact with uncovered portions of the conducting 
wires by unprotected parts of the body is free from 
danger.” It must be admitted that the experience 
gained at the Paris Electrical Exhibition, and re- 
cently at Messrs. Ransome and Co.’s, with the 
Giilcher lamp go far to sustain the greater portion 
of these claims. 

The manner in which Mr. Giilcher arranges his 
conductors for working a number of lamps on the 
same circuit now remains to be described. Knowing 
the number of lamps to be fed and the distance of 
the furthest lamp from the source of power, he 
ascertains the cross section of the main conductor 
required to transmit the total current. He then 
constructs a cable having the same number of 
strands as there are lamps on the circuit, and each 
of such a diameter that the total cross section is 
equal to the required area of the principal con- 
ductor, This cable is joined to the positive pole of 
the battery, one strand being branched off to the 
first lamp, another to the second, and so on for the 
whole number, till at the last lamp the final 
strand is connected. In the same manner the return 
conductor commences with one strand at the first 
lamp, and gradually increasing a strand at a time 
with each lamp returns to the negative pole of the 
generator with the same cross section as the cable 
from the positive pole leaves it. Following Mr. 
Giilcher’s explanation of the arrangement of his 
conductors it will be seen that each separate circuit 
to each lamp is of equal length, and the cross sec- 
tion of each conductor corresponds exactly with the 
quantity of current flowing through it. If S be the 
area of the cable of conductors leaving the gene- 
rator, s the area of each wire forming the cable, 
and m the number of lamps, as the total current is 
equal to the sum of the branch currents of equal 
strength, S=ms; consequently the current flow- 
ing through the main conductor to the first lamp 


= ™—lg_ (m—1) s, that from the second lamp 
m 


to the third 





-—< S=(m—2) s, and so on, Thus 
m 


in an installation of twelve lamps, arranged in 
three rows of four, each row haying a branch 


current = . ; in this case S=1238, and the cables 


leaving and returning to the machine are each made 
up of twelve wires. Judging from the experience 
gained with the Giilcher system, it seems called 
upon to play an important part in electric illumi- 
nation. 

To conclude this notice we may give the summary 
of some recent trials made by Mr. Giilcher. 
They consist of a series of measurements of the 
photometric values of the lamps and of the power 
they absorb. In these trials are also included some 
relating to the internal resistance and the electro- 
motive force of the dynamo-electric generator of 
Mr. Giilcher which we have described above. 

The first Table shows the lighting power obtained 
with a given intensity of current. The trials were 
made with a Gilcher generator feeding six large 
lamps on one circuit. The generator was driven 
at a speed of 640 revolutions a minute, and the 
intensity of the standard photometric lamp was 
exactly 1 carcel. The following ten measurements 





were taken, the photometric values being on the 
horizontal plane of the arc. 
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Sea Foe see oe power. This amount differs from that attained at) at the commencement of this article, consists of a 
Power of | Intensity Power of Intensity | the trial above recorded, because during the time} Giilcher generator constructed as already described 
No. Light. | of Current. No.| Light. of Current. | thatthe intensity of the current and the differences supplying eight lamps of 2000 nominal candle power 
NES _Careels. Ampéres. Carcels. | Ampéres. | of potential were measured, the speed was 640 revo-| each. They are distributed as follows : 
1! 105.6 14.6 ~6\ 105.6 14.6 lutions, and this fell to 630 revolutions when the | are fixed outside the building, about 130 ft. distant 
2 127.0 15.4 7 112.3 14.8 
3 112.3 15.0 8 127.0 15.6 
4 112.3 15.2 9 112.3 15.2 
5 105.6 14.8 10 112.3 14.8 


The average of the foregoing results are a photo- 
metric luminous value of 113.23 carcels for a 15 
ampére current. Under the same conditions of 
trial ten further measurements were taken, the 
incidence of the luminous ray being 34 deg. ‘These 
measurements gave the following results : 














Power of | Int2nsity Power of | Intensity 

No.| Light. of Current. | No.| Light. jof Current. 

Carcels. Ampéres. Carcels | Ampéres. 
1 128.8 14.8 6 128.8 14.8 
2 144.0 15.6 7 144.0 15.4 
3 136.1 15.4 8 136.1 15.2 
t 136.1 15.2 9 136.1 15.2 
5 135.1 15.0 10 136.1 15.0 





The average being 136.22 carcels for an intensity 
of current of 15.16 ampéres. From the foregoing 
it will be seen that the intensity at 34 deg. is equal 
to 1.2 times that on a horizontal plane. The second 
part of the experiments relates to the consumption 
of power in proportion to the luminous values. 
This experiment was made by introducing into the 
circuit a gradually increasing number of lampe.| 
When only one was being fed the photometric | 
intensity was about 125 carcels. With two lamps | 
it was about 150 carcels each. In increasing the | 
number from three to five lamps, an intensity of 
135 carcels was maintained ; with six arcs it fell to 
120 carcels. Mr. Giilcher, however, maintains 
that this last result is abnormal and was due to the 
slipping of a belt; the speed of the generator 
had fallen from 640 to 630 revolutions, and it is 
probable that if the speed of 640 had been main- 
tained an intensity of 135 carcels would have been 
kept up with the six lamps. The results obtained 
from the trials were as follows: 











Number of Horse Power 











Lamps. Speed of Generator. ahesshed. 

0 645 0.51 

640 2.49 
2 640 4.12 
3 640 5.62 
4 640 7.04 
5 640 8.58 
6 630 10.25 


Corresponding to about 1.66 horse power for each 
lamp of 135 carcels. 

‘Lhe internal resistances of the Giilcher generator 
appear to be very low, thus attaining one of the 
objects of the inventor in designing this machine. 
Annexed are the results obtained (1) before the 
generator was doing useful work, the temperature 
being 16 deg. Cent.; and (2) after some hours’ 
work, when the machine was heated to 31 deg. 
Under these two conditions the results obtained 
were as follows: 





ohms. ohms. 

Resistance of magnets 0.126 0.129 
s ring 0.133 0.136 

Total 0.259 0.265 


—_——+4. — —_ 

It will be noticed that the heating was incon- 

siderable, and that it hardly modifies the internal 
resistances. 

The potential differences in volts were as follows : 


At the terminals of the generator 60.00 
ends of the field magnets... 10.22 
od brushes ih ial aia cu 70.22 

As stated above, the intensity of this current per 


lamp is about 15 ampéres ; all the characteristic 
data of the generator are thus given. From the 
foregoing results it was shown that the motive 
power absorbed in working the six lamps would be 
10.25 horse power distributed as follows : 
2.91 absorbed by the generator 
7.34 exterior circuit. 
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total work was measured, The useful effect is thus 


re 682 per cent. The intensity 


of each of the lamps having been 136.22 carcels, or 
817 for the whole, the relation between light 


Cc 
obtained and power expended was a -_ 76 











equal to 


car- 





of 
cels per horse power. 





7.3 1 
To this must be added .51 horse power required 
to turn the generator, giving a total of 10.76 horse 


The installation of the Giilcher system at Messrs. 
A. Ransome and Co.’s works, to which we alluded 











from each other, and some 25 ft. above the street 
level. In the fitting shop, a building 42 ft. wide, 
170 ft. long, and 28 ft. high, covered in by a single 
span roof, and having a longitudinal travelling crane, 
there are four lamps, slung on brackets 6 ft. from 
the longitudinal walls, and 11 ft. above floor level. 
They are placed alternately, the first 30 ft. from the 
front, the second on the same wall 66 ft. distant, 
those on the opposite wall being 64 ft. from front, 
and the rest 66ft. further. There are also two 
lamps in the turnery, a shop 49 ft. wide, 58 ft. long, 
and the same height as the fitting shop, with a 
gallery for small tools running along each side. 
These lamps are suspended at an elevation of 
17 ft. 6 in. from the floor, and at equal distances of 
19 ft. 6 in. from end walls. This installation in the 
fitting shop has now been in regular use at Messrs. 
Ransome’s works for about three months, and has 
given great satisfaction. Men prefer the electric 
light by far to the gas and oil. 

The dynamo machine supplying these eight lamps 
is placed in the trial shop, some 100 ft. from the 
nearest lamp, and is driven through underground 
shafting, at 900 revolutions per minute, by one of 
Messrs. Ransome’s small horizontal engines, fitted 
with automatic expansion cut-off gear. A series of 
diagrams have been taken from this engine at various 
times with approximately the same result, namely, 
th at each lamp requires 1.66 indicated horse power, 
and that the power varies in a direct ratio to the 
number of lamps in the circuit. This is an impor- 
tant feature in the Giilcher system, since the cost of 
|coal is regulated by the amount of light required. 
As we have above explained, each lamp in the 
Giilcher installation has its own independent supply 
and return conductor, but with the extremely low 
tension no protection of these wires is required. 





CANADA AND BRAziL.—The second steamer of a new line 
established between Canada and Brazil vid the West India 
Islands is now ready for service. Mr. W. D. Bentley, 
Consul-General of the Empire of Brazil in Canada, has 

| isaued a comprehensive circular to the merchants of the 
Dominion, the object of which is to afford them an oppor- 
tunity of knowing precisely the class of goods which can 
be had in the British West Indies, Brazil, and River Plate, 
| and, on the other hand, the products and manufactures of 
Canada which would find a ready market there. With 
| subsidies from two governments, in addition to the French 
| bounty received by the company concerned, this enterprise 
| ought to succeed. 
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CADIAT’S STEAM BOILER. 


CONSTRUCTED BY MM. EDOUARD MOURRAILLE AND COMPANY, ENGINEERS, TOULON. 








Section A B 
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WE annex engravings of a steam boiler constructed by 
Messrs. Edouard Mourraille and Co. of Toulon, which pos- 
sesses several features of interest. This boiler is of a 
type designed by M. Cadiat, engineer to the firm just | 
named ; and it has now been at work for three years using | 
very bad water, and has, we understaud given every 
satisfaction. Referring to the illustrations it will be | 
seen that the boiler consists chiefly of two groups of 
hanging pendent vertical tubes A A, these being 10 in 
in diameter, and made of plates 0.28 in. thick. These 
two groups of tubes are situated to the right and left of 
the combustion chamber, the tubes in each group almost 
touching, they being but about } in. apart. The pen- | 
dent tubes are closed at their lower ends where each is 
provided with a mud-door, while at their upper ends the 
tubes of each group are connected to a horizontal barrel 
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rivetted joints without increasing the distance between 
the tubes for this purpose. The bottom plate of each tube 
in which the mud-door is formed, is also of extra thick- 
ness, and it will be noticed that the setting is so arranged 
that the lower ends of the tubes project into the ashpit 
where the mud-doors are readily accessible. Moreover, 
the bolt which secures each mud-door is hollow and is 
closed at its lower end by a cap, so that by removing 
these caps a good deal of the sediment can be readily 
washed out without breaking the mud-hole door joint. 
Each pendent tube is fitted with an internal circulating 
tube like those employed in the Field boiler. 

Between the two barrels B B, to which the pendent 
tubes are connected, is placed a third barrel C, this being 
connected to a fourth barrel below it by three vertical 
tubes of large diameter, as shown in Figs. 1 and 2. The 


| ings F, F, F, left between the upper ends of these tubes, 

and then descend along their external surfaces, thus 
| traversing the spaces P P. Arrived at the bottom of 
| these spaces, the gases next pass out through lateral 
openings into the flues GG, which they ascend, and 
| whence they are led finally through two flues to the 
chimney at the back of the boiler. The boiler is covered 

at the top by a sheet-iron casing made in panels, so that 
it can be readily removed when necessary, and it is covered 
with a layer of ashes. Cleaning doors are provided at 
the bottoms of the flues G G. 

M. Cadiat claims for this type of boiler the advantage 
| that it is composed of parts of moderate diameter, and is 
| hence adapted for resisting high pressures, that it enables 

a large heating surface to be obtained within moderate 
dimensions, and that the various parts are free to expand 


B. The mode of connexion is shown in detail by | barrel last mentioned is, it will be noticed, directly over|and contract without causing undue strains. The 


Figs. 4 and 5, from which it will be seen that the upper | 


the fire. A steam drum D is connected to the three 


| rivetted joints also may be kept clear of the direct action 


end of each pendent tube is formed of a thicker plate | barrels B B and C, while these three latter are connected | of the fire, and the boiler is very accessible for examina- 
than the part below, this tube forming a kind of neck | 

which is flattened in one direction so as to diminish 
the length of the opening made in the barrel it joins. | 
By this means space is obtained for the flanges and | 


below the water level by a large copper pipe F, through | tion with the exception of the outer sides of the pendent 


which the feed water is also admitted. 
The products of combustion, after acting on the pendent 
tubes on the side next the grate, pass through the open- 





| tubes. These outer surfaces may, however, be readily 


kept clean by means of a thin steel scraper. 
The boiler represented by our engravings has 463 
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square feet of heating surface, and 18.3 square feet of 
firegrate, while it weighs 7 tons 12cwt. It has a water 
capacity of 162} cubic feet, and 60 cubic feet of steam 
room, and is worked at a pressure of 100 1b. per square 
inch; it is, however, of ample strength for a pres- 
sure of 128 lb. With a moderate fire it evaporated, 
we are informed, 4.54 lb. of water per square foot 
of heating surface per hour, the evaporation per 
pound of coal of medium quality being at the same time 
8$1b. With coal of good quality the makers state that 
they have obtained an evaporation of 104 1b. of water 
per pound of coal, the steam supplied being very dry, 
Altogether the boiler is one having many good points, 
and it will be regarded with interest. 








THIRTY-TON FLUATING CRANE. 

On the completion of the Albert Dock in 1880, the 
necessity for some expeditious method of lifting heavy 
weights, such as boilers, &c., into and out of ships became 
apparent, and the directors of the London and St. 
Katharine Dock Company proceeded to consider the 
best means of providing for this want. The question 
seemed to resolve itself into two schemes, the one being 
the erection of fixed shear legs on shore as at present in 
use at the Millwall Dock, and also at the Victoria Dock; 
while the other consisted in the providing of a floating 
derrick as used in the East and West India Docks. 

The former scheme was considered objectionable, as it 
necessitated the unberthing of a ship, and necessary 
stoppage of other loading operations, while the vessel 
had to be taken to the shear legs to be loaded with, 
perhaps, only one piece of cargo, and altogether the 
derrick scheme commended itself to the directors, the 
result being that Messrs. Hunter and English, of Bow, 
E., who had built a 20-ton derrick for the East and 
West India Dock Company, and had entirely remodelled 
the machinery of the same company’s old 40-ton one, 
were invited, amongst other well-known firms, to tender 
and offer designs for a suitable floating derrick. 

In place of an ordinary floating derrick, however, 
Messrs. Hunter and English proposed to supply a better 
arrangement in the shape of a floating swing crane, and 
their offer was accepted, the result being the construc- 
tion of the crane of which we this week give a two-page 
engraving. This floating crane, which was constructed 
under the superintendence of Mr. Robert Carr, the 
engineer to the London and St. Katharine Dock Com- 

any, is arranged on a plan designed and patented by 
Mr. Walter Hunter, of the makers’ tirm, and it is capable 
of lifting weights of 30 tons into or out of the largest 
ships trading to the port of London. The hull on which 
the crane is mounted was designed and constructed for 
Messrs. Hunter and English by Messrs. Samuda Brothers, 
of Poplar, from whose yard it was launched with every- 
thing standing. 

In our engravings, Fig. 1 is a longitudinal section of 
the crane; Fig. 2 a plan; Fig. 3 a transverse section; 
Fig. 4 a plan of the gearing to a larger scale; and Fig. 5 
a detailed view of the centre on which the crane turns. 
The chief dimensions are as follows: 
ft. in. 
100 0 
44 0 


hull 


Length of 
Breadth ee ‘i 
Draught one wus aad eee — 4 6 
Radius of circle in which the crane chain 
moves 
Height from 
head ann 


The main principle upon 


” eee or 


eee ess eee eve -- 46 0 
water line to centre of jib 

7 ose . 70 0 
which the crane is con- 
structed is that the counterbalance shall always be 
exactly opposite to and balancing the load whatever be 
the position of the crane. The crane itself rests upon 
cast-steel rollers, running upon a curb 26 ft. in diameter, 
this curb being supported by a wrought-iron cylinder 
built into the hull, and connected by bulkheads to the 
sides of the vessel, and to the two main transverse bulk- 
heads. The framing of the crane is constructed of 
wrought-iren plates and angle-irons, and the jib, which 
consists of two members, circular in section, is made of 
steel. Thecrane structure is itself balanced by cast-iron 
kentledge placed in the framing, so that the movable 
counterbalance has only to counteract the weight of the 
load which is being lifted. 

The method of working the crane is as follows: As 
soon as the weight to be lifted is properly slung the 
lifting engines are started and worked until the crane 
is slightly heeled over towards the load. The counter- 
balance is then moved backwards until it again 
brings the vessel to an even keel, when the weight 
can be lifted with safety, swung to any desired position, 
and deposited either upon the deck of the crane, into a 
barge, or uponadock quay. An advantage of kentledge 
or other heavy solid material as a counterbalance is that 
it can be moved over more quickly than water for 
counterbalancing can be pumped. 

The crane being self-propelling can carry the load it 
has lifted to any desired spot and then deposit it, this 
power being, as can readily be imagined, oftentimes of 
great usefulness and importance. The lifting engines 
consist of a pair of horizontal engines with 12 in. cylinders 
and 12 in. stroke, geared to the chaiu barrel by a worm 
and wormwheel; these engines are of ample power to 
lift 10 tons on a single chain, or 30 tons with a double 





sheaved movable hoisting block. These engines also 
drive the slewing gear of the crane, the slewing being 
effected by driving two of the steel rollers upon which 
the crane is supported. 

The counterbalance consists of a wrought-iron truck 
filled with kentledge, weighing about 78 tons, and 
running upon wheels. The truck is moved to and from 
the centre of the crane by long screws arranged so as to 
be always in tension whether pulling the weight in or 
out, and driven by a “ Willans” engine. This engine 
has its crankshaft extended to carry bevel pinions, 
which gear into bevel wheels on the ends of the screws 
as shown in Figs. 2 and 4. All the starting handles are 
brought to one spot, so that the crane can be readily 
handled by one man under the directions of the foreman. 

The vessel is propelled by twin screws, each driven 
by a Willan’s patent engine having cylinders 10 in. in 
diameter and 12in. stroke, cutting off the steam ata 
quarter of the stroke, and working up to about 150 
indicated horse power collectively when at full power. 
The propellers are 4 ft. in diameter with 3 ft. pitch, and 
the speed attained is about five miles per hour. 

The boiler is of the return tube multitubular type, 
7 ft. 6 in. in diameter, and 10 ft. long, having two furnaces 
and a total heating surface of about 500 square feet. The 
working pressure is 80 1b. per square inch, and the steam 
is conveyed to the crane engines by means of a swivel 
pipe in the crane centre. An annular pipe also conducts 
the exhaust steam back to a surface condenser which is 
arranged below the deck, as shown. 

To facilitate moving operations there are two deck 
capstans, driven by the port propelling engine, this 
engine being provided with clutches for disconnecting 
the propeller shafting ; but the crane is so handy through 
her screw propellers being fixed so far apart that she can 
almost turn upon her own centre, and the capstans are 
scarcely required. 

The crane has worked with the greatest success since 
it was delivered to the Dock Company last August, and 
has fully justified the selection by the directors of Messrs. 
Hunter and English’s design. ‘The arrangement is alto- 
gether one calculated to be of much service in many 
situations, and it would form a most useful addition to 
existing lifting appliances in many ports where great 
difficulties and delays are now experienced in dealing 
with exceptionally heavy or bulky articles of freight 
Thus the crane we have described can lift 
loads off a railway truck on the wharf, steam out- 
the dock into the river, go alongside a vessel, 
deposit its load, and return without the intervention of 
a tug or shifting the vessel to be loaded from its moor- 
ings. In conclusion, we may add that the makers of 
the crane we illustrate deserve great credit for the 
manner in which the whole design has been worked out. 
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THE ORIENT LINE STEAMER 
“ AUSTRAL.” 

Messrs. Joun ELper anv Co., the eminent shipbuild- 
ing and engineering tirm of Glasgow, have just scored 
another remarkable success in the steamer Austral, the 
latest addition to the splendid fleet of the Orient Steam 
Navigation Company. This steamer, which made her 
official trial trip on the Clyde last Saturday, prior to her 
departure to London to take up her regular statioa, nas 
been specially designed to meet to the fullest possible 
extent the requirements of the Australian passenger 
service. Built in the Fairfield Yard of Messrs. Elder 
and Co., under the personal superintendence of Mr. John 
Sheppard, naval architect to the Orient Company, the 
Austral was commenced rather over eighteen months 
ago; and her dimensions are as follows: Length over 
all, 474 ft.; breadth, 48ft, 3in.; and depth moulded, 
37 ft.; so that when compared with the Orient—her 
sister ship—she is 10 ft. longer, 2ft. broader, and 2 in. 
deeper. Her lines, however, are somewhat finer, and in 
consequence her tonnage capacity is about the same as 
that of the Orient—her displacement at load-line being 
9500 tons, and her gross register tonnage being 5588 tons. 
The Austral is built throughout of mild steel, and has 
three steel decks; and she is rigged as a four-masted 
ship in such a way as to carry sails of a total of fully 
28,000 square feet, which is certainly a very large spread 
of canvas. When the Orient, which was the first steamer 
specially designed and constructed for the direct pas- 
senger service between this country and Australia, was 
handed over to her owners rather over three years ago, 
the style and completeness of all the arrangements 
excited public interest to an unusual degree, and at that 
time the Orient was generally admitted to be one of the 
most perfect vessels afloat. By delaying the construc- 
tion of another great steamer until they had the benefit 
of the practical working of the Orient in the Australian 
trade, the directors of the company have been enabled to 
introduce into the Austral certain novelties and improve- 
ments calculated to afford greater speed, strength, and 
comfort. 

Like her sister ship, the Austral has been built to suit 
the requirements of the Admiralty for a war cruiser, 
which have been exceeded in every particular. In the 
first place the structural arrangements of the Austral are 
so designed that it is hardly possible either to sink or 
burn the vessel, She is constructed with a double bottom 





on the cellular or longitudinal bracket system, and below 
the inner bottom she is divided into nineteen separate 
water-tight compartments, while above the double 
bottom there are thirteen water-tight bulkheads, ten of 
which reach up to the main deck. In the evont of the 
whole of the nineteen lower compartments being filled 
with water, the only effect would be an additional draught 
of water to the extent of 18 in., and although by accident 
or design the sea obtained free communication with any 
two of the holds, or the engine or boiler compartments 
the stability and surplus buoyancy of the vessel are such 
that her safety would not be endangered The ship is 
divided above the main deck into seven fireproof com- 
partments, all of which are in communication with the 
main deck. The amount of pumping power provided in 
the ship is equal to 2928 tons of water per hour, and the 
full extent of that power is available for flooding any of 
the holds and compartments, or exhausting them if they 
should happen to become waterlogged. Then again, 
another of the Admiralty requirements for a merchant 
ship available to become a war cruiser is that the engine 
and boiler spaces shall be protected by coal or other 
armour (which in the Australian trade is compressed 
bales of and in the case of the Austral this 
requirement is not only met, but arrangements have 
been mada to secure the same protection for the whole 
hull of the vessel. As regards the power of carrying 
guns, the structural strength of the Austral is said to be 
greater than that of the fast cruisers in the Royal Navyy— 
the Medusa, for instance, which is the latest, Her power 
of carrying at least an equal amount of armament is 
guaranteed. Another important fact in connexion with 
the Austral is that she could steam from England to 
Australia at her full speed, carrying coal for the whole 
voyage. She could arrive in Australia in about a month 
from the time of leaving England. That is something 
that would have been considered incredible a very short 
whileago. Then she can carry that amount of coal with- 
out interference with her ordinary cargo and passenger 
arrangements. Again, if those arrangements were 
ignored, as they naturally would be if the ship were 
used a cruiser, she could quite readily steam to 
Australia and back again. All these various arrange- 
ments for facilitating the conversion of the Austral into 
a warship in times of national emergency thus render her 
all the more acceptable for passenger service—their 
whole tendency being towards safety. 

In this new Orient liner unusual attention has been 
given to those special features which are calculated to 
minister to the health and comfort of the passengers, one 
of them being of an entirely novel character. All the 
state rooms are set back from the side of the ship so as 
to allow a passage 4 ft. wide between them and the ship’s 
side. The passage thus formed runs nearly from stem 
to stern of the ship on both sides of the main deck, and 
is connected at short distances by passages running 
athwart the ship, and in most cases giving access to the 
upper and promenade decks. This arrangement, 
especially in the Australian trade, will great 
improvement upon the old system of fitting the cabins 
against the ship's sides. In this way the ms are 
removed from the extremes of heat and cold by which 
the side of the ship is liable to be affected, and from the 
noise of the sea upon the hull, while the windows may 
be kept open if desired in all kinds of weather without 
the chance of the sea washing into the cabins. The 
system of ventilation adopted in the state rooms is most 
complete, a through draught of air being always obtain- 
able at the will of the occupants. Amidships the state 
rooms are so arranged that they can be taken in suites, 
in which case the occupants can pass from one room to 
the other without the necessity of going into the passage, 
and one room in each suite is readily convertible into a 
sitting room, the bed furniture folding away out of sight. 
By this arrangement a nice little room is secured, which, 
in respect of size, furnishing, and convenience is all that 
could be desired or expected, either on shore or on board 
ship. As to the ventilation of the passengers’ quarters 
on the Austral, it will suffice to say that it is most 
effectively secured by means of a centrifugal fan driven 
by a small steam engine. Passing over the first and 
second class saloons, their fittings, decorations, &c., the 
drawing and smoking rooms, private sitting room for 
saloon passengers, baths, retiring rooms, &c., the cooking 
arrangements, the quarters provided for the officers and 
crew, and various other things on which we might 
enlarge, we proceed to make a few remarks in regard 
to the machinery of this magnificent ship. 

The Austral is fitted with a mechanical dry-air 
refrigerator, the type adopted being that patented by 
Mr. A. D. Bryce, chief of the engineering department of 
Messrs. Elder and Co.'s works. It is of such dimensions 
and power as to be capable of discharging 60,000 cubic 
feet of refrigerated air into the meat chamber per hour, 
so that 17,000 carcases of mutton could be carried each 
voyage. Including the Austral, there are eleven steamers 
engaged in the service of the Orient Company, five of 
which have been furnished with refrigerating machines 
and dead-meat chambers. 

The machinery used in the propulsion of the Austral 
consists of a set of compound inverted-cylinder surface- 
condensing engines, having one high-pressure cylinder, 
62 in. in diameter, and two low-pressure cylinders, each 
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8G in. in diameter, and with a stroke of 5 ft. Each 
cylinder is fitted with two equilibrium piston slide 
valves, in lieu of the ordinary flat slide valve. Steam 
and hydraulic gear are provided for reversing and 
handling the engines when required in entering or 
leaving port. ‘I'wo surface condensers and pumps are 
placed at the back of the engines, each low-pressure 
engine being connected to its own condenser and air 
pump, The water is supplied to the surface condensers 
by means of two large centrifugal pumps with indepen- 
dent engines. These pumps are placed high up in the 
engine room, and have connexions to the bilge, their 
discharging capacity being equal to 200 tons of water 
per hour. A centrifugal pump is also fitted for pumping 
in or discharging water ballast, with connexion to the 
bilge. The crankshaft, which is made of steel, is of the 
« built” type; and the propeller shaft is hollow and 
made of fluid compressed steel. In respect to the pro- 
seller the most improved form has been adopted; it is 
formed of four blades, and the material of construction 
is manganese bronze, the boss being of cast steel. The 
boilers for supplying the necessary steam, four in number, 
are cylindrical in form, made of mild steel, and are 16 ft. 
in diameter, and 17ft.long. There are six furnaces in 
each, they are fired from both ends, and the working 
pressure of steam is 951b. per square inch. It need 
scarcely be mentioned that there is the usual comple- 
ment of fire engines and pumps, also auxiliary engines 
for various purposes, including a steam steering engine 
»y Messrs. Muir and Caldwell. <A very large portion of 
the ship is fitted by Messrs. Siemens with Swan’s incan- 
descent electric lamps. 

At the trial trip of the Austral last Saturday, which 
was down the Firth of Clyde to the island of Arran, 
the average speed attained was 17.75 knots, and on the 
previous day over a six hours’ run she was subjected to 
a series of severe trials, with most satisfactory results 
both to owners and builders. The contract stipu- 
lated that the engines should indicate 5800 horse power, 
and the actual developmont was 6300 horse power. The 
consumption of coal stipulated was 21b. per indicated 
horse power per hour, and the actual consumption was 
1.67 lb, while the speed maintained on the six hours’ 
run was 17} knots per hour. Altogether, the Austral is 
worthy of the Clyde and of the reputation of her builders, 
and that is certainly saying a great deal. On the occasion 
of the trial trip two very interesting speeches were 
made, one by Mr. William Pearce, of Messrs. John Elder 
and Co., and the other by Mr. James George Ander- 
son, as representing the Orient Steam Navigation Com- 
pany. 








NEW INDICATOR RIG FOR LOCO- 
MOTIVES.* 
By Lewis F. Lyne. 

Since the publication of my former article on indicating a 
locomotive at high speeds, in the American Machinist of 
August 28, 1880, | have made a still more careful study of 
the subject. This has been done at intervals during the 
limited time that could be taken from my regular duties, I 
have endeavoured, through various conversations held with 
different master mechanics, to arrive at some conclusion as to 
the reason why the indicator is not more generally used in 
determining the true economical working of locomotives. 

I find that the usual methods of applying the indicator to 
locomotives requires the cylinder covers and casings to be 
cut in a barbarous manner which is very objectionable. The 
application of an indicator to one locomotive does not give 
any definite information in regard to the condition of lem 
upon the road. To apply the indicator to each locomotive in 
the usual way would be entirely out of the question, because 
of the necessity of devising a different rig tor each class of 
locomotives. It is often argued among railroad men and 
builders of locomotives that two engines, built precisely alike 
from the same patterns by the same firm, will work entirely 
different from each other, and with varying degrees of 
economy. If the indicator had been applied to these loco- 
motives by a competent person, I am convinced that the 
truth would have been developed and a reason established 
for the discrepancy. It should always be remembered that 
without cause there can be no effect, so it is our business to 
find the cause. , 

I will here give only one instance of the truth of my 
assertion, as I fully believe in a practical demonstration of 
all theories. A certain master mechanic had two locomotives 
built of equal sizes, and as far as possible precisely alike. 
When they were put upon the road it was found that they 
worked entirely dissimilar; one would pull a train easily 
while the other would labour very heavily in doing the same 
work. These facts, which are common upon nearly every 
railroad, in this instance were freely discussed. It was 
suggested that an indicator be applied to ascertain the cause 
of the trouble. Accordingly some diagrams were taken 
which showed a wire drawing of the steam at one end of the 
eylinder. 

The steam chest covers were removed, the pistons placed 
upon the centres, and the clearances filled with water from a 
bucket that had been accurately weighed. It was found that 
the steam port at the end, in which the wire drawing 
appeared upon the diagram, had several cubic inches less 
capacity than the others, which were very nearly alike. The 
piston was removed, and with a light the port was carefully 
examined. It was found that in moulding a portion of the 
core had broken, so that when the cylinder was cast about 
two inches were taken off the length of the port. Here was 
&n instance where the indicator pointed out an effect ao 





clearly that the cause was easily discovered and remedied. 
It should be remarked that after the lumps were removed 
from the port no one could detect any difference in the work- 
ing of the two locomotives. Several instances of this kind 
have come within my notice. a 

The objections to the application of tho indicator to loco- 
motives seem to be wholly of a mechanical nature which can 
be quite easily overcome; for nearly every one nov. recognises 
the fact that the indicator is the proper instrument to point 
out the defects in the working of steam engines. 

I have endeavo ov hanical difficulties by 
designing a unive licator rig which may be applied to 
all styles of locomotives, and which will obviate the necessity 
for all cutting and injuring of the cylinders and casings. 

How this result is ageomplished will be readily understood 
by an inspection of theengraving upon page 448. It represents 
an indicator rig that‘ designed and applied to locomotive 
No. 169, Central Railroad of New Jersey, through the kind- 
ness and co-operation of Mr. William Woodcock, the master 
mechanic. Before describing this apparatus I must observe 
that during my former experiment:, to which reference has 
already been made, certain difficulties were encountered which 
deserve mention here. 

In the first place, the pipes from the cylinder to the indi- 
cator were too long, as shown in the engraving accompany- 
ing my previous article, and notwithstanding the fact that 
they were wrapped the tion was considerable. The 
pipes entered the cylinder at a point in line with the steam 
ports, so that the steam in passing and repassing the mouth 
of the pipes caused wavy lines upon the diagrams. 

It has been argued that this method of application makes 
no difference, but from a comparison of numerous diagrams, 
taken from an indicator attached as in this case, with others 
taken from one applied to the same engine under like condi- 
tions, toan opening in the side of the cylinder at right angles 
to the ports, 1am convinced that an indicator will give far 
more reliable results when placed in the latter position, than 
in the former. Another objection was, the cord being too 
long and elastic, the stretch of it was plainly shown in the 
varying lengths of the diagrams taken at high speeds. The 
indicator rig shown in the accompanying engraving is very 
simple, inexpensive, and is capable of being applied to all 
kinds of modern outside connected locomotives, ana may be 
used upon several styles, having inside connexions. 

For making connexions with the cylinder, a hole is drilled 
close to the flange at each end and tapped to fit a in. nipple 
(wrought-iron pipe). These holes should be so drilled as to 
clear the bore of the cylinder, so that the piston may not 
cover the holes at the ends of the stroke. In some instances, 
where the counter bore is but little larger than the diameter 
of the cylinder, a passage should be gouged from the clearance 
at the end to the hole communicating with the instrument. 
This is a necessary precaution, so that there may be no 
obstruction of the free passage of the steam from the cylinder 
to the indicator. After the holes have been drilled and tapped 
(which may be done without removing the cylinder casing 
or back cover), two nipples having }in. malleable iron elbows 
upon the ends, are screwed in place. These should be tightly 
screwed up, and set looking towards each other. 








formed by the ends of the bore of the cylinder, while upon 
the — sides the nipples just cleared the cylinder flanges. 
Two long nipples, having brass collars brazed upon one end, 
are then cut of a proper length to fill the space between the 
elbows and cock. Brass should always be used for the collars 
as spelter solder will not run through the threads if the collars 
are of wrought iron. The end of one of these nipples is to be 
cut in the usual way and tightly screwed in place while upon 
the other nipple the die is run up 1} in. for the application of 
a lock nut. It is then screwed into the elbow, the three-way 
cock is putin place, the joints being made with washers of 
annealed sheet copper. Rubber and all other fibrous material 
causes trouble when used for making these joints. The nipple 
having the lock nut is screwed out from the elbow until the 
joints are firmly made upon the cock, then the lock nut is to 
be set up against the face of the elbow, a few strands of lamp 
wick laving previously been wound between the two surfaces 
to avoid any possibility of Jeaks. The ends of all the pipes 
should be carefully rounded inside with a file, and nothing 
but clean oil should be used in making the joints. If red 
lead is used, the operator, in taking the diagrams, will have 
the dissatisfaction of seeing his instrument stick, and will be 
obliged to remove the piston frequently and pick the lead 
and dirt out of the instrument. 

The three-way cock, shown on this page, is of a pattern I 
had made to suit my taste. There is plenty of metal used in 
the shell, the advantages of which will be readily appreciated 
by those who have used plug cocks baving thin aa. The 
brass centre of the handle has a wooden covering, which 
protects the hands from being burned. The passages are 
quite easy and of large diameter—,°, in. in this case. 


joints against each end of the cock, preferring that way to 
—— in which a stuffing-box is made in one end of the 
cock. 

| Ifthe pipes are put up properly, there will be no trouble 
| caused ie the po“ nod in expansion between the pipes and 
the cylinder of the engine. The washer upon the plug has a 
square hole through it, in which a square groove is turned 
opposite the edge of the shell. 

A brass ring is turned to tit the groove, a steel pin is placed 
in the end of the shell, and a section of the brass ring is cut 
out sufficiently to allow the plug to be turned, so as to open 
the cock for both ends of the cylinder. After marking in 
place, the ring may be permanently fastened by sweating 
with soft solder. 

This form of stop is very easily made and works satisfac- 
torily, besides it does not interfere with grinding in the plug ; 
jam nuts of 22 threads to the inch are used upon the end of 
plug, as a single nut with a coarse thread will be more likely 
to work loose when used upon a locomotive. 

In order that any one may make and use the mechanism 
for communicating motion from the crosshead to paper 
drum, figured details are shown in the accompanying 
engravings (see page 449), with sizesof each part marked in 
plain figures. The frame is composed of two pieces of 1} in. 
by 1} in. angle iron. 

These pieces of iron are of different lengths, and have their 
lower ends bolted to clamps made of 4in. by 2 in. bar iron 
held to the guides as shown in the engraving on first page. 
The clamps upon the inside of the guides are of gin. by 1}io. 
iron, or whatever size will clear the piston gland and cross- 
head to answer for all the locomotives intended to be indi- 


cated. 

The blocks placed between the outside of guides and clamps 
are of hard wood, of a proper length to bring the lever in line 
with the pitman. The top ends of the frame are bolted to a 
slotted plate of fin. by 3in. iron. This plate is placed out- 
side the frames, same as the clamps. The plate here shown 
is for locomotives having from 22 in. to 24 in. stroke. If a 
greater range is desired this plate must be longer and the 
frames shorter. The reason is that the upper end of the 
lever is suspended from a jin. pin fitting the slotted plate, 
and as the length of the stroke is shorter or longer this pin 
must be lowered or raised, to equalise the vibration of front 
end of the pitman above and below the centre line of its 
motion. The lever is made of $in. by 1} in. steel, having 
ends swollen out like eye bars tolfin. The bushings are all 
of composition, made to drive fits in their places, and are held 
by nuts as shown. The pitman is of steel, and is 16 in. long 
between centres of bearings. Connexion is made with the 
crosshead by means of the stud shown for that purpose. An 
angle piece of light iron should always be bolted to the cross- 
head to prevent lateral vibration of the lower end of lever. 
The grooved arcs for the chord are made from cherry or other 
well-seasoned hard wood with a flat groove as shown. 

A wheel should be turned up in a lathe of the shape 
shown; the hole in the centre should fit the end of bushing 
in order to facilitate setting the same for bolting to the 











Upon No. 169 one edge of the holes just touched the offsets | 


lever. 
This wheel, when finished, is to be sawed through the 





dotted line AB. The size here shown will tske a diagra:n 
3} in. long upon a locomotive having 24 in. stroke. To prevent 
the frame from vibrating, a rod of 4-in. iron, with an eye at 
one end, is attached to one of the bolts through the runnin 
board, while the other end is threaded 4 in. from the end, 
and has a nut placed each side of the slotted plate at the top 
of the frame, as shown. The stud in the crosshead should 
be long enough to bring the grooved arc in line with the 
pulleys upon the indicator. 

In applying this rig to a locomotive, place the crosshead 
at half stroke, attach the frame to guides, and set the lever 
exactly at right angles to the guides and screw up ail the 
nuts, being careful to spread the blocks so that the cross- 
head will not strike them. All we now have to do is to 
adjust the lever vertically, which may be done in the follow- 
ing manner: With a pair of trammels set to the length of 
the lever, which in this case is 36in., describe an arc, and 
draw a straight line 24in. long, with the ends touching the 
arc. Measure from the centre of the line to the arc, which in 
this case will be about 2 in., and set the centre of the lower pin 
in the lever half this distance below the centre of the cross- 
head, then tighten the nut on the upper pin. This will 
equalise the vibration, so that at the ends of the stroke the 
bottom end of the lever will be one inch above the centre of 
crosshead. 

This laying out may, and should all be done beforehand, 
and the distances put down in a book for reference, so as to 
avoid delay. To prevent the cord from getting out of the 
groove, a wire loop should always be used, as shown. This 
rig, as will be seen, can be applied and adjusted without 
moving the engine. The indicator cord is i short, and 
the pitman connexion quite long. The cord I use is the 





Tne top of the cock is tapped for half-inch pipe, which fits 





* From the American Machinist, 





the stop-cock for the indicator. I use collars in making pipe 





best-braided linen line, well stretched and lightly waxed. 
The box is plain, the bottom of which is held 9in. below the 
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bumper beam by a jin. bolt through it and the flag stand, 
while the back end is supported by an iron bracket attached 
to the stud in the centre of the cylinder head. 

The counter is the same as used on former occasions, and 
is attached to a beard bolted to the front brace as shown. 

In applying an indicator to the steam chest, I drill a hole 
in the centre of the steam chest horizontally and vertically, 
then screw in a j-in. nipple and elbow, and set up my 
indicator in line with the grooved arc. The cord connexion 
to this instrument will be very short. 

Holes should be drilled in every cylinder while the engine 
is in the shop, and brass plugs, with hexagon heads, screwed 
iato them. The crossheads, if not already drilled and tapped, 
us many of them are, should be, so that upon an hour's 
notice the indicator rig may be attached without the necessity 
of cutting the engine, or doing any carpenter work. In cold 
weather it is a vey easy matter to erect a screen to protect the 
operator from the wind. 

All are welcome to the ideas herein advanced, and it is 
hoped that, by removing existing objections, the advantages 
to be derived from indicating locomotives will be practically 
realised and appreciated by master machinists generally. 





Gas aT Paris.—The receipts derived last year by the 
Parisian Company for Lighting and Heating by Gas from 
the sale of gas were 2,658,848/., showing an increase of 
217,6191., or 8.91 per cent., as compared with 1880. 


TT 


UTILIsaTION OF TIDAL EnerGy.—At a meeting of 
the Society of Engineers, held on Monday evening last, 
in the Society’s hall, Victoria-street, Westminster, Mr. 
Jabez Charch, President, in the chair, a paper was read on 
** The Utilisation of Tidal Energy,’’ by Mr. Arthur Oates. 
The author commenced by stating that the recent advance 
in the application of electricity to the storage and trans- 
mission of mechanical power has caused attention to be 
directed to economising our coal, by the employment of 
some of the inexhaustible sources of power, amongst which 
the tide takes the first rank in this country. After giving 
a table showing the power and value of the energy deriv- 
able from the rise and fall of tides, and explaining how 
they can be calculated, the means which could be employed 
in utilising the energy were stated, to be almost innumer- 
able. Of these, the tidal dam is by far the most important, 
therefore the rest of the paper was devoted to the con- 
sideration of it, illustrated by drawings showing the 
nature of the proposed dam. After describing the principal 
modifications of the tidal dam, and the probable effect it 
would have on the currents and sea bed in its neighbour- 
hood, some of its structural details were considered, and 
the mode of constructing the class of dam illustrated, 
described. The author concluded by stating the physical 
and economic conditions necesssry to render tide utilising 
works an engineering and a financial success, and expressed 
a belief that in the fature the design and construction of 
such works will form animportant branch of civil engineer- 


| sort of work, havin 





ing, and a remunerative field of investment to the capi- 
talist. 


TUNNELLING THE St. LAWRENCE.—Mr. J. B. Rouillard, 
of Montreal, has been awarded the contract for the proposed 
St. Lawrence tunnel. The contract provides that the work 
shall be in condition for the running of trains within three 
years from its commencement, and Mr. Ronuillard is posi- 
tive that the whole will {be finished by June, 1885. Pre- 
liminary preparations have already been made, and ina 
few weeks the working plans will be drawn up. The 
tunnel is to be about 16,000 ft. long, 26 ft. wide, and 23 ft. 
high, and will contain a double track. The greatest depth 
wlilbe at the middle, where the rails will be about 76 ft. 
below the level of the bank, the gradient from each side to 
the middle being less than 105ft. to the mile. The tunnel, 
according to contract, will be complete in every respect. 
A permanent system of ventilation and drainage will be 
established and the electric light will be used. The large 
amount of machinery which will be required will be ob- 
tained, as far as possible, from England and Canadian 
manufacturers. The price to be paid for the tunnel com- 
plete is 3,905,000 dols. A syndicate, of which Mr. Rouil- 
lard is the representative, is composed of nine gentlemen 
of various nationalities—Canadian, English, and Scotch, 
Mr. Rouillard himself has considerable experience in this 
been the constructor of several tun- 
nels in the Rocky, Mountains. 
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line was ordered by imperial ukase, and built it must be, 
As a natural consequence its cost is, or rather was, 
enormous, notwithstanding that all bridges were built in 
timber. The line was opened in 1851, and the incon- 
venience of timber bridges was soon found a serious one; 
several fires interrupted the traffic for long periods, and 
when in 1869 the line was handed over to a private com- 
pany after it had been worked at great loss for nearly 
| eighteen years by the State, one of the stipulations made 
was, that all bridges should be replaced by iron struc- 
tures. This the new company did by degrees, replacing 
in the course of a few years all the smaller span bridges, 
but in the case of the two largest on the line, those over 
the rivers Msta and Werebje, other considerations of 
Between these two 











other point, however important railway engineers of the| heavy goods service, two engines, and sometimes even 
present day might consider them; such considerations; | more, and interfering greatly with the regular traflic. The 
for instance, as cost, bridges, and levels, received but| new company therefore decided to overcomethe two diffi- 


The | culties at once, and instead of rebuilding the old bridges a 


deviation of the line was arranged, forming a long loop, 
commencing on the St. Petersburg side of the Msta 
Bridge, and joining the old line again at a distance of 
about 10 miles, the new line being, however, over 13 
miles long. The smali scale plan, Fig, 1 annexed, shows 
the relative positions of the old and new lines, and from 
this it will be followed that the new line, commencing 
about a mile north of the Msta Bridge,* and running 
parallel to the old line crosses the River Msta 175 ft. 
below the old line, that is, on the right-hand sido looking 
towards Moscow. For some distance the two lines run 
parallel to each other, till about 23 miles south of the 
Msta, the new line turning east crosses the old, and 
continuing in an easterly direction passes over the River 
Werebje, about 3 miles east of the old bridge. Turning 
soon afterwards to the west, the lines run again parallel 
for some distance, till they join some 4 miles beyond the 
old Werebje Bridge. By this arrangement the now 
bridge over the Msta could be built, and indeed the 
whole new line completed while traffic continued uninter- 
ruptedly. Of this new Msta Bridge we give a series of 
illustrations in the two-page engraving which we pub- 
lished last week, and also in the eagravings on pages 
422 and 423 of our last issue, and page 453 of our 
present number. These illustrations have been prepared 
from drawings kindly placed at our disposal by its 
designer, Prof. Nik. Ap. Belelubsky, of St. Petersburg. 
As will be seen from the general views, Figs. 2 and 3 
(page 422), the bridge consists of five spans of 240 ft, 
bridged over by iron lattice girders, four of which are 
placed parallel to each other for each span. Cross 
girders fixed to the top flanges of the main girders 
carry the permanent way for a double line of rails 
of 5 ft. gauge. There are three land and three river 
piers, and the new bridge being raised 21 ft. higher than 
the old, is now the highest bridge in Russia, the heightof 
rail above high water level being about 110 ft. Since 
there is, moreover, a difference of 36ft. 7in. between 
high and low water level, it will be understood that the 
water piers are structures of very considerable 
dimensions, and with a shifty, sandy bottom, enormous 
quantities of suddenly rising water and heavy ice- 
drifts, the foundations of these piers have necessi- 
tated some heavy work, and required much skill 
and trouble. 

The two abutments are illustrated in Figs. 4 and 5, and 
12 and 18 (pages 422 and 423); that on the St. Petersburg 
side, Figs. 4 and 5, being comparatively small, while the 
abutment on the Moscow side had to be carried to a 
considerable depth below the surface on account of the 
shifty soil ; the concrete bed at the bottom is 79 ft. long by 
66 ft. wide, and this abutment has a total height of about 
125 ft. to rail level. The abutments, as well as the piers, 
are built in rough granite, faced with cut granite from 
| Finland, and coped with the same material. Fig. 6 isa 
section of pier No. 2 with a very large base resting on 
the sloping river bank, while piers 3, 4, and 5, are all 
built on iron caissons (see Figs, 7 to 11). As we have 
already mentioned, the new bridge is situated 176 ft. 
below the old, and some of the piers of the old bridge, 
will remain to act as ice-breakers for the new pier 
so that only in the case of pier No. 3 an ice-breaker had 
to be provided ; the old piers in front of this having 
been removed to facilitate navigation on the river. In 
Figs. 14 to 18 details are shown of the type of caisson 
employed, the one illustrated belonging to No. 3 pier ; 
the sinking of these caissons by means of pneumatic 
pressure was, in consequence of their great dimensions 
and the deptb they are below low-water mark, attended 
with considerable difficulties; the bottom of caisson of 
No. 5 pier is 66 ft. 6 in. below low-water level, and at a 
depth between 35 ft. and 50 ft. had to be sunk through a 
bed of sand, carrying large quantities of water. All the 
piers are of considerable dimensions, but in case of pier 
No. 5 the total height from bottom of caisson to top of rail 
amounts to 213 ft. 6 in., while for pier No. 3 the caisson 
is 115 ft. long and 32 ft. wide; it is divided by four cross 
partitions into five separate chambers, communicating 
by doors, shown iu Fig. 17, while the details of construc- 
tion of these caissons will be readily understood by 
reference to the engravings. 

The girders carrying the permanent way are all of 
equal dimensions, being lattice girders 240 ft. long, 
24 ft. 8in. high, with top and bottom booms 24 in. wide, 
made up of plates and angle irons. The lattice bracing 
is fixed to continuous plates 22in, wide top and 
bottom. Full details of the girders are shown in Figs. 
19 to 47. The structure of the bridge will be best 
understood by reference to Figs, 35 and 36 on page 
453, representing a cross section at two different 
places, and also showing the cross bracing and con- 
nexions between each two pairs of girders laterally. Of 
these connexions details are shown in Figs. 37 to 43, 
from which it will be seen that the two platforms are 
not rigidly joined, but are connected by slotted plates, 
through which pins pass to allow of slight oscillations of 
one platform without affecting the other. The timber 
rail platform rests on four longitudinal light girders, a 
section of which is shown in Fig. 28. These girders are 
14 ft. long, and are fixed between the heavier cross 





* We published engravings of the old timber bridge 
across the Msta on page 552 of our third and page 386 of 
eleventh volumes. 
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girders, a section of which is shown in Fig. 29. The 
timber platform, which is 30 ft. 4} in. wide, over wooden 
sleepers 10 in. by 8in., is covered in with 10 in. by 3in. 
planks, with spaces of 2}in. between them. Handrails 
enclose the two lines of rails of 5 ft. guage—an 8 ft. way 
between them and a 5 ft. way each side. 

Diagrams of the upper and lower diagonal bracing are 
shown in Figs. 20 and 21, while in Figs. 25 and 26 the 
sections of these bracings are detailed and marked with 
the numbers referred to on the key diagrams. Figs. 
31 to 34 show the arrangements of over plates and joint 
angle irons for upper and lower booms of main girders, 
while in Figs. 44 to 47 are illustrated the compression 
and tension members of the main girders. On both the 
land abutments, and on piers, three and four roller bear- 
ings of the type shown in Figs. 48 to 51 are provided, 
while on the other two piers the girders rest ou fixed bear- 
ings. The mode of erecting these girders deserves a few 
words of comment. They were built on low scaffolds in 
their places when the piers were only just above water 
level, placed on hydraulic jacks on the piers, and raised 
on them as the piers progressed in height. Expensive 
and cumbersome scaffolds were thus obviated, and we 
understand that the plan answered admirably. Some 
3165 tons of ironwork, and over 400,000 cubic yards of 
masonry, are employed in this monument of Russian 
engineering, costing 360,000/. The ironwork was made by 
Messrs. Harkort, of Duisburg, Prussia, from the designs of 
Professor Nik. Ap. Belelubsky, of St. Petersburg. The 
works of this whole line were carried out under the super- 
intendence of Mr. Alex. A. Belelubsky, while Mr. M. S. 
Kerbeds acted as resident engineer of the Msta Bridge. 

Before concluding this notice, we should say a few 
words about the Werebje river tunnel, the second large 
structure on this new line, and one which for quantities 
of material employed compares favourably with many 
similar works in modern railway engineering; over 
1,260,000 cubic yards of earthwork were used in the 
Werebye embankment alone, while over 3,781,000 cubic 
yards were required altogether in the construction 
of the new line. The improved line crosses the 
River Werebje on a level of 135 ft. above low 
water, and since no ships of any importance pass this 
river, it was deemed advisable to build an embankment 
across tho river and lead the latter through a tunnel. 
This tunnel is 350 ft. long, 21 ft. wide, and 25 ft. above 
low-water level ; it is built entirely of local granite, with 
vertical walls arched over with a semicircular arch of 
3 ft. 10 in. in. thickness at the crown; it contains over 


18,000 cubic yards of masonry, and cost about 80,000/. to 


erect. The resident engineer of this work was Mr. P. A. 
Melnikoff, the design being by Professor Belelubsky. 

The new line, including anew station near the Werebje 
tunnel, has cost nearly 900,000/. to construct, or about 
67,0004 per mile; it was opened for traffic in September 
last, offering now great facilities to the traffic as com- 
pared to the old line with its steep gradients; it is, 
moreover, 2 piece of work likely to last for generations, 
and not like the original line likely to be destroyed by 
an accidentally falling spark at any moment, inter- 
rupting all traffic on one of the most important lines of 
the Russian Empire. 


SCHONHEYDER’S GAS STOVE. 

A FEW months ago we described and illustrated in 
this journal (vide page 361 of our last volume) a very 
effective arrangement of gas store for combined lighting 
and heating purposes designed by Mr. William Schin- 
heyder. One of these stoves, made by Messrs. Strode 
and Co., of Osnaburgh-street, N.W., has recently been 
tested by Messrs. Verity and Hunt, architects, with 
results which are of interest. The stove in question 
was placed in a room 17 ft. by 15 ft.6in. by 10 ft. 
high, and it had two burners of 50 candle power, the 
quantity of gas used being at the rate of 174 cubic feet 
per hour. The trial lasted eight hours, during which 
careful observations were taken. The outside tempera- 
ture during the whole trial was 43} deg., while inside 
it varied from 57} deg. at the commencement to 71} deg. 
at the end of the experiment. The fresh warmed air 
supplied through the stove was gauged and found to 
amount to 1750 cubic feet per hour, so that the entire 
contents of the room were changed twice every three 
hours; the warmed fresh air was delivered from the 
stove at a temperature of 152 deg. We may remind our 
readers that in this stove the products af combustion do 
not pass into the room, and Messrs. Verity and Hunt, in 
their report on their trial, remark that the warmed air 
was thoroughly well distributed, and that the warming 
of the room was in every way satisfactory; they add 
that the day of the trial was very windy, but that even 
during the most violent squalls the lights were not 
affected. A large stove constructed on Mr. Schiénheyder’s 
plan has also been lately supplied to the new office of 
the South Metropolitan Gas Company in the Old Kent- 
road. This office is 70 ft. long by 50 ft. broad by 20 ft. 
high, and the ceiling is supported by four columns. 
Around one of these columns the stove has been built, it 
measuring 2 ft. 3 in. in diameter by 18 ft. high. The light 
and heat are obtained from six powerful Argand burners 
placed at an elevation of 7 ft. from the floor. ‘The flue pipes 
which carry the products of combustion from the burners 
into the interior of the stove are ornamented with scrolls 








the chimney glasses are surrounded by globes, and both 
the appearance and the working of the stove are highly, 
satisfactory. When this stove was tested on the 22nd ult., 
the following results were obtained: Gas consumed per 
hour, 77} cubic feet ; temperature of external air, 56 deg. ; 
air passing through stove per hour, 4590 cubic feet; 
temperature of air entering the room from the stove 
117 deg. It was also found that the products of comt 
bustion left the stove at practically the same temperature 
at which the warmed air was discharged into the room. 








COOPER'S HILL COLLEGE DEBATE. 
To THE Epiror or ENGINEERING. 

S1r,—Your former advocacy of the cause of the Indian 
civil engineers, as well as your outspoken article on the 
recent debate in Parliament, enhaines me to ask the 
favour of your assistance in removing the impressions which 
may have been created by some of the remarks — to 
have been made in the debate on the 21st of April last. 

As pointed out by Mr. Carbutt, in seconding Mr. 
Gibson’s motion, the comparative advantages held out to 
Stanley men and Cooper’s Hill students were as follows: 
The pay on embarkation was, for Stanley men, 170 rs. per 
month, and is for Cooper’s Hill men 350 rs., or more than 
double, besides the advantage of entering the service in a 
higher grade. The Stanley engineer had to educate himself 
at his own expense, both theoretically and practically. 
Beyond his theoretical training, which he receives at the 
college, and for which he pays, the Cooper’s Hill student 
receives, during his so-called practical course in this 
country, from 150l. to 2001., besides a fee of 50l. to the 
engineer under whom he serves. The leave rales, also, of 
Cooper’s Hill men are much better than those formerly 
held ont to Stanley competitors. 

Sir George Campbell is reported in the Times to have 
said (‘alluding to the establishment of Cooper’s Hill 
College), ‘‘ At that time there were no efficient educational 
establishments for engineering in this country.’’ Surely 
there must be some mistake here, for Sir George, if he has 
read the Parliamentary papers, cannot have forgotten that, 
for many years before the College at Cooper’s Hill was 
thonght off there were engineering schools at King’s and 
University Colleges, London, as well as at Trinity 
College, Dublin, and at Edinburgh University. 

Looking back at my professional experience during the 
past twenty-four years and remembering the men I have 
met, and comparing them with the Cooper’s Hill students 
who have been on my works during the past six years, I 
can say with safety that the theoretical training given at 
the old-established and independent colleges was fully 
equal, if not superior, to that received at Cooper's Hill. | 
am in no way concerned in making out a case against 
Cooper’s Hill, but there is one statement which is reported 
to have fallen from Sir George Campbell that is so far 
removed from an accurate description of the case that I 
cannot allow it to pass without remark. In the Times he 
is reported to have said that, ‘‘ He emphatically denied 
that there was any prejudice in favour of military engineers 
in India and that the civil engineers had been unfairly 
treated.’’ Sir George Campbell has never served in the 
Public Works Department of India and cannot be expected 
to know the rules governing it; but I can state from six 
years’ experience of that service (and I feel that I represent 
the feelings of every civil engineer in India) that almost 
every rule in the service, whether it relates to pay, promo- 
tion, retirement, or pension, is framed and administered in 
favour of military engineers. 

In the first place, all civil engineers are classed as 
uncovenanted,servants of Government, that is, from the 
very first they are placed in an inferior position to either 
military men, or what are called covenanted civil servants, 
notwithstanding the vastly important duties they perform, 
or the fact that they enter the service through the common 
channel of open competition, and are drawn from the same 
class of society in this country. Should a civil engineer at 
any time in India ask for some amelioration of the rules 
which press so unjustly upon him, he is generally met with 
the reply ‘‘that he should remember that there are only 
two services in India, the civil and the military, and that 
as an uncovenanted servant he belongs to neither, and 
must expect no redress,”’ 

Writing on this subject Sir Andrew Clarke, R.E., the 
late Public Works member of the Governor-General’s 
Council, in the 67th paragraph of his minute on the 
reorganisation of the Public Works Department says: ‘‘ I 
have always failed to see the raison d’étre for the invidious 
privileges claimed for the so-called covenanted civil service. 
It will be a happy day when these distinctions have ceased 
to exist.’’ 

In the Indian Public Works Department, a Royal engi- 
eer, besides drawing the same pay as a civil engineer, also 
raws his military pay as well. This practically gives him 

almost the same pay as is received by the civil engineer in 
the grade above him, and is a practice unknown in the 
other branches of the civil service in India where military 
men are employed. As to promotion, it is well known to all 
civil engineers, that wherever it is possible, all the higher 
and better paid and more important appointments are 
reserved for military men. Take a case which occurred only 
in March last. Some thirteen years ago a Captain W. 
Merriman, R.E., fourth grade executive engineer, retired 
from the Public Works Department in Bombay; two 
months since the same man—now a major, having served 
on military duty for thirteen years and been promoted in 
his regiment — was reappointed to the Public Works 
Department as an executive engineer, first grade. This 
replaces him two grades above his former position, and 
over the heads of all the men who have been hard at work 
in the department in a tropical climate during his absence ! 

Can any system be more unfair or more in favour of 
military as compared with civil engineers, and we must 
remember that this is no solitary instance. 
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The civil engineer being classed as uncovenanted is 
placed under pension rules originally framed for natives of 
the country, and which under the military heads of the 
Public Works Department are now applied with 
severity to educated English gentlemen. 

Sir Andrew Clarke in the 61st paragraph of his minute 
above quoted says, ‘ The utter unsuitability of the exist. 
ing pension rules framed to meet a state of things that has 
long since passed away, have been lately exemplified in 
several cases that have come before me.” 

As to retirement, on the 2nd of March last, the Secretar 
of State for India, in reply to Mr. E. H. Carbutt, M Po 
explained that a military officer need not under Notification 
No. 293, retire for five years after attaining the age of 55 
if he has been appointed a chief engineer just before attain. 
ing that age. Hence the Public Works Department js 
blocked at the top by a number of worn-out military men 
and promotion prevented ; on the other hand the civil engi. 
neer must absolutely leave the service on attaining the ame 
of 55 years. It may be remembered that in 1879 large 
reductions were made in the staff of the Public Works De. 
partment ; these were effected by the summary dismissal 
of a large number of civil engineers ; the services of the 
military members of the department were not dispensed 
with, but they were allowed two years special leave on half- 
pay, during which they received their regular promotion, 
and on their return to India they were placed over the heads 
of the civil engineers who had borne the heat and burden 
of the day during their absence. 

I think, Sir, I have proved that the civil engineers haye 
many just causes of complaint, and this is admitted to be 
the case by the Secretary of State, for surely the Marquis of 
Hartington, the Government of India, and the India 
Council in London would not trouble themselves about 
grievances which had no existence. There is no doubt 
that as you have pointed out on several recent occasions, 
a great opportunity now presents itself of reforming the 
Indian engineering service, by placing all the civil works 
under civil engineers, and granting to the civil officers of 
the department the same rules which now govern the so 
called covenanted civil service. Until this is done, and the 
civil engineer in India is relieved from subordination to 
military men, the Government will never obtain the ser 
vices of the best and highest class of English civil engi- 
neers, by open competition. I have no personal ends of any 
kind to serve in this matter, having long since retired 
from the service at my own request ; but as in a measure 
representing the feelings of a large number of the eivil 
engineers in India, I could not allow such statements as 
those reported in the Times to pass without remark, espe- 
cially as the civil engineers in India are forbidden, by an 
unjust order of Government, the right of petitioning on the 
subject. 


iron 


I am, Sir, your obedient servant, 
ALEX. R. BInntez, 
Bradford, York, May 1, 1882. M. Inst. C.F 


INDIAN PUBLIC WORKS DEPARTMENT 
To THE EpIrorR OF ENGINEERING. 
Str,—The comparative advantages of the military 
and civil branches of the Public Works Department are 
well exemplitied by tw» cases that have recently occurred. 
Major Merriman, R.E., left the department seventeen 
years ago as a fourth grade executive engineer. He 
rejoined the other day, and was gazetted as first grade 
A civil engineer who some fourteen years ago left the 
department as a fourth grade executive, was on reappoint- 
ment gazetted to the same grade he held when he left. It 
is singular that there should also be a chief engineer, like- 
wise an R.E., of the name of Merriman, but this is no doubt 
merely a coincidence. Yours faithfully. 
Dows. 





THE STANLEY ENGINEERS IN INDIA 
To THE Epiror or ENGINEERING. 

Str,—I have just received your issue of the 6th of 
January, in which appears a letter from Colonel Chesney 
on the comparative merits of Stanley engineers and Cooper's 
Hill men. I think it is much to be regretted that such a 
question as this should have found its way into a public 
newspaper, as both classes of men are now working together 
in India in the same branch of the public service, their 
interests are the same, and they can in no way be regarded 
as rivals, for the Stanley system ceased to exist when that 
of Cooper’s Hill came into force. And whatever may be 
their respective merits, Cooper’s Hill is at any rate decided 
upon by Government as the source of supply for the future 
of engineers for India. This decision will not be altered 
by any comparisons which may be made between the men 
who came out under one or the other system, while such 
comparisons may do harm by lessening the feeling of good 
will and friendship which at present exists between them. 

As a Stanley man myself, however, I hope you will 
allow me to say a few words in reply to Colonel Chesney’s 
letter, as I think his estimate of the usual professional 
training of a Stanley engineer is a mistaken one, and it 
certainly in no way accords with my own experience. No 
doubt many men whose antecedents were such as Colonel 
Chesney describes, went up for the examinations, but I 
never knew of one passing, and it appears to me that a 
mistake has been made in taking the average of men who 
went up for the average of those who passed. The 
examination was of such a nature that no amount of 
‘*cramming’’ would secure a man getting through unless 
he bad bond fide served his time as a pupil with some 
engineer of standing. He was required to produce certi- 
ficates to that effect, and these certificates were scrutinised 
by one of the examiners (a well-known civil engineer) 
before whom a vivd voce examination had also to be under- 
gone. This examiner being himself in the profession could, 
of course, detect at once the difference between a certificate 
of an engineer and one of a mere tutor or “‘ crammer,”’ and 
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if in doubt, a few questions at the viva voce examination 
would soon settle the matter. I say, therefore, again, that 
although nny | men of the stamp described by Colonel 
Chesney may have gone up for the examinations, it was a 
rare thing for one of them to get through. 

I think it will be found as a rule that men who came ont 
to India as Stanley engineers were in no way specially 
trained for India, and only turned their thoughts to a 
career in the Public Works Department after some years 
of training as engineers according to the usual practice of 
the profession in England. Judging from what I know of 
my own ucquaintances among Stanley men in India, the 
technical education which most of them received may be 
stated generally as follows: The special professional 
training commenced at sixteen or seventeen years of age by 
going through # scientific course of two or three years at 
King’s College, London, or at some similar institution. 
As an example of these I will take King’s College, as it is 
the one with which I happen to be personally acquainted. 
Here he received a technical and scientific clenadion, 
practically identical with that now given at Cooper’s Hill. 
The subjects of study were the same, the professors were 
the first men in London in their respective branches, and 
the full course occupied three years. Many of the students, 
however, left after two years, which is, I believe, also the 
term now assigned to the theoretical course at Cooper’s 
Hill. On leaving the college his practical training com- 
menced by becoming a pupil or ‘‘ apprentice’’ to an engi- 
neer. Having probably at that time no idea of entering 
Government service, or of coming to India, his parents 
placed him with an engineer whose standing in the pro- 
fession was sufficiently high, and whose practice was suffi- 
ciently extensive to insure him future employment if his 
ability and attention to his work proved satisfactory. The 
engineer once selected, and the term of pupilage entered 
upon, the pupil felt that his future success in life depended 
entirely upon the good opinion of the engineer he served, 
and he usually bad sufficient good sense to do his best to 
merit that good opinion. 

After two or three years spent in this way, uncertainty 
of future prospects, a wish to save his parents further 
expense, @ panic in the engineering world, or perhaps even 
mere restlessness, induced him to send for particulars 
regarding engineer appointments in India about which 
advertisements appeared in the papers from time to time. 
The particulars obtained from the India Office seemed to 
his inexperienced eye to show good prospects, quick promo- 
tion, a rupee equal to two shillings, &c. After his college 
training, two or three months reading enabled him to pass 
the examination, and he came out to India. 

Such a training as this can hardly be called ‘‘ cramming’ 
for an examination, and could not fail in the majority of 
cases to produce good men. That the Stanley engineers as 
a body are looked upon by the Government of India as good 
men, will I think not be questioned. 

The course as sketched above for a Stanley engineer 
gives two or three years for the college course and two or 
three years more on practical work as an articled pupil, 
making a total of five or six years altogether. I do not 
say that a/l Stanley engineers had this training, but I give 
it as a fair average history of the professional education 
received by those with whom I happen to be acquainted. 
In any case, however, the technical training of a Stanley 
engineer though frequently more was never less than three 
years. This was the minimum insisted upon by the con- 
ditions of the examination, and corresponds with the full 
time or maximum in the case of men from Cooper's Hill. 

It may be said that after such an expenditure of time and 
money on bis professional training, it did not show great 
wisdom on the part of the Stanley engineer to come out to 
India for the poor career afforded by the Public Works 
Department ; no one can feel this more keenly than the 
Stanley engineers themselves, and it was the result of this 
disappointment which in later years reduced the number of 
jones 5 sem who came forward for these examinations. 

This at last prevailed to such an extent that Government 
felt that some change was absolutely necessary, but instead 
of making any material improvement in the condition of 
their civil engineers in India, they decided upon founding 
Cooper’s Hall College, at the same time holding out greater 
inducements to join the service, by giving larger pay on 
first appointment, and in a great measure educating the 
young men at the expense of the State, instead of that of 
their parents. Whether this was the best solution of the 
difficulty is, I think, open td doubt, and it is, I believe, the 
opinion of most engineers in India and in England, that if 
the Stanley men had found their prospects in the Public 
Works Departments even moderately good, the service 
would have been a popular one in England, and Govern- 
ment would have always been able to secure any number of 
really well-trained young engineers that they might require. 

I have in the foregoing avoided any comparison between 
the respective merits of the Stanley and Cooper’s Hill 
engineers, and I think the professional reputation of the 
Stanley men in India is sufficiently good to be able to take 
care of itself without undervaluing the abilities or scien- 
tific attainments of their brother engineers. 

That Cooper’s Hill College is a most excellent institution 
there can be do doubt, and thanks to the able management 
of its talented president, Colonel Chesney, the college has 
proved a great success, and Cooper’s Hill men have made 
a good name for themselves in India. But even the most 
carefully devised system is not perfect, andif not perfect it 
must be susceptible of improvement. 

The improvement I would suggest is not in the direction 
of reducing the scientific and theoretical part of the course, 
but in extending the time allotted to acquiring practical 
knowledge. I would insist upon a full three years’ college 
training to begin with, as I consider that there is no pro- 
fession in the world which demands so high a standard of 
varied scientific attainments as that of civil engineer. 
Three years is but a short time to devote to this, but more 
could not well be spared. On leaving the college I would 








allow the student to select the particalar branch of engineer- 
ing for which he had most inclination, or for which he 
might consider himself best qualified. I would then send 
him for three years as a pupil toa civil enginecr in g 
practice in that branch of the profession. Most engineers 
in England would be willing to take a young man so 
educated for a premium of 1001. perannum. This would 
of course be paid by Government, who would also make the 
pupil an allowance of 1001. per annum during the terfn of 
his pupilage. 

The total time occupied in the training of the young 
engineer would thus occupy six years instead of three. 
The expense to Government for the first three years would, 
I suppose, be about the same in either case. For the last 
three years the cost to Government would be 2001. per 
annum, while the pupil was acquiring a knowledge of bis 
profession by assisting in carrying out the best practice in 
the world ; instead of as at present a cost of 4200 rs. per 
annum, while he is picking up such stray pieces of practical 
information as may fall to his lot in an ordinary sub- 
division in the Public Works Department. 

The whole of his future working life is to be devoted to 
India, and it seems to me that this extra three years in 
England would be well spent in ne a knowledge of 
his profession which he could never gain by any amount of 
reading, and which no amount of practice in India would 
ever teach him. 

E. HERBERT STONE, 
Assistant to Consulting Engineer for State 
Railways, Government of India. 
Simla, February 12, 1882, 








DREDGERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—The first effusion of your correspondent ‘‘ C.E.”’ 
I did not deem worthy of a reply, firstly, because it onl 
appealed to outsiders and not to engineers conversant with 
dredging plant, secondly, because it was as absurd as the 
erratic specimen by ‘‘ B.,’’ and as far as my paper was con- 
cerned utterly irrelevent. But as ‘‘C. E.’’ has indulged in 
another composition of his fertile brain in which he com- 
ments on the fallacy of my deductions, without appa- 
rently grasping them, and indicts me as the champion of 
the hopper dredger, and as a generaliser from single 
instances, staggering under the weight of his anonymous 
and crushing accusations I must ask you to give the two 
following extracts from my paper: ‘‘It is the author’s 
intention to describe generally dredging plant, the various 
methods of disposing of the;spoil, and the points to be 
weighed in the selection of the method of discharging in 
particular instances.’’ ‘‘ Summing up these considerations 
it appears the hopper dredger is well adapted for inter- 
mittent dredging and working in exposed positions, but the 
author would not recommend it for continuous harbour 
work except in small harbours, where the saving in outlay 
of plant is aconsideration.’’ I might add extracts ad infi- 
nitum to show, were it necessary, that my paper was not 
as “C. E.”’ imagines an advertisement for any particular 
form of dredger, but a general and impartial paper on 
‘* Excavating and Dredging Plant.’’ I may further add 
for “ C. E.’s’’ special edification that a very large dredger 
may be purchased for 20,0001., but that 10007. or 2000/., 
as he states one-twentieth or one-tenth, would not nearly 
provide adequate plant for disposing of the spoil, even 
allowing a minimum distance for discharging spot. In 
conclusion, I would advise ‘‘ C. E.”’ ere ne rushes into print 
again to make some slight study of the subject on which he 
intends enlightening and advising the engineering world, 
andalso to study the English language and not make use 
of such expressions as ‘‘ fallacy of his deductions ;” the 
word deduction not admitting of any such modification, a 
deduction which is not a fact must be drawn from premises 
which are false, otherwise it is merely a supposition and not 
a deduction. 1 am, Sir, &c., 

Louis SAMUEL. 





To THE EDITOR OF ENGINEERING. 

S1r,—I have perused with much interest ‘‘ C. E.’s’’ letter 
in your last issue, wherein he wishes to be informed of 
the number of horper dredgers at work in this country. 
As I happen to know something about this matter, permit 
me to give him the desired information. Hopper dredgers 
are at constant work, and can be seen daily, at the follow- 
ing ports: Grangemouth, Grimsby, Newhaven (Sussex), 
Cardiff, Swansea, and Greenock. Indeed, some of those 
places have two such vessels, besides many others supplied 
to the Australian colonies and Canada. 

It would be needless for me to take up your valuable 
space by detailing the work they are capable of performing, 
and the great reduction of the cost per ton they have 
effected in every case over the old system of stationary load- 
ing dredgers and attending barges, but in case I may be 
put down by “C. E.” for asserting too much without 
proving anything, let me say in a word or two—that the 
hopper dredger Greenock, belonging to the Harbour Trust, 
Greenock, with a hopper capacity of 1000 tons, has, 
in ordinary circumstances, raised and deposited seven 
miles off, 2000 tons of free soil daily, or 12,000 tons 
per week, at a cost of 301. per week, which includes 
crew’s wages, coals, and stores, while the most powerful 
stationary dredger on the Clyde, No. 9, attended by three 
steam hopper barges, has dredged and removed 3000 tons 
per day, or 18,000 tons weekly, under the same circum- 
stances, at a cost of 851. per week for wages, coals, and 
stores. Again, the hopper dredger Neptune, belonging to 
the London, Brighton, and South Coast Railway Company, 
having a hopper capacity of 500 tons, has dredged and 
removed to sea 8000 tons per week, at a cost of 2/. 18s. 8d. 
per trip, or 1.35d. per ton of staff. I am afraid I cannot 
occupy your space further byj detailing the work at the 
other ports mentioned, but must refer him to the authori- 
ties having charge of the various works referred to, who, 





I have no doubt, will be glad to give ‘‘C. E.” sufficient 
information as will enable him to change his views. Refer- 
ring to “C. E.’s’”” query ‘‘ why hopper dredgers are not 
adopted at the great majority of our large ports,’’ perhaps 
it is not so difficult to find the reason. ‘The only principal 
ports that lam aware of where dredging is done exten- 
sively, and where no hopper dredgers are employed, are 
the Clyde and Tyne, and it is well known that both those 
corporations have a very large fleet of dredgers and barges, 
and they hire them out, particularly from the Tyne, to 
other small ports who have no capital to purchase new 
plant, and they make a good thing of it, and it is not 
likely that they will encourage anything that will lessen 
the value of their existing plant. 
I am, Sir, yours respectfully, = 
. E. 








LEHMANN’S TIDAL WATER PRIME 
MOVER. 
To THE EDITOR OF ENGINEERING. 

S1r,— Will you permit me a word of reply in reference to 
some remarks made in a recent number of ENGINEERING 
on my tidal water prime mover, a model of which [ 
exhibited at the Naval and Submarine Bngineering Exhibi- 
tion recently held at the Agricultural Hall, Islington? In 
a notice of my invention you say, ‘‘ The objection to this 
and similar arrangements for utilising tidal power is the 
enormous capital outlay which they involve, the interest 
on this outlay in most cases amounting to far more than 
the cost of the fuel which would be required to develop the 
same power in a steam engine.”’ Now, Sir, I claim for my 
invention that it is different in principle, and not similar to 
any existing arrangement for the utilising of tidal energy. 
It is, therefore, I beg to say, not open to your objection as 
to the comparative cost of inventions dissimilar in every 
respect to mine. The objection as regards expense is an 
old one. It has been applied to every invention of import- 
ance ; but, so far as mine is concerned, I may say that the 
first outlay—and that need not be enormous—would be the 
only outlay, as no subsequent expenses, such as repairing 
and renewal of boilers, cost of fuel and labour, &c., need 
be incurred. Once erected the machinery can be kept in 
motion as long as tidal energy exists to work it, at a cost 
not beyond that incurred by the employment of a single 
attendant. Yours truly, 


A. J. LEHMANN. 

West Hartlepool, April 29, 1882. 

[We print Mr. Lehmann’s letter, but we must at the 
same time state that he has in no way modified the opinion 
we formerly expressed and which he quotes above. We 
may point out that our correspondent does not give any 
data in support of his views, and in fact we rather gather 
from his remarks that he has not yet fairly faced the ques- 
tion of the first cost of the system he advocates. We may 
add that if Mr. Lehmann will send us dimensioned sketches 
together with an estimate of cost of an apparatus on his 
system to supply, say, 1000 effective horse power, and to 
be fixed at a place.where there is an available rise and fall 
of tide of 20 ft., we will give his data publicity.—Eb. E.) 








A STANDARD SYSTEM OF GEAR WHEELS. 
To THE EDITOR OF ENGINEERING. 

S1r,—In reply to the request of Mr. Grimshaw, the 
secretary of the Society of Mechanical Engineers at 
Philadelphia, perhaps you will allow me to make some 
remarks upon that particular branch of the subject, speci- 
fied in No. 5 of his letter, which you published last week. 
This is a subject which I have had much occasion to 
study, while constructing the bevel gear machine illustrated 
in your number for the 7th April. 

All must admit the importance of a standard form of 
tooth who see its value as to the pitch of screws; but as 
yet no standard form of wheel tooth has been generally 
accepted. In England different firms prefer different 
systems, especially in larger wheels. In spur-wheels the 
difficulty is not great, as the lines of the cut are all parallel 
to the axis of the wheel, and the curvature is the same along 
the whole interval between the teeth. It is therefore here 
far more easy to define a proper form to secure rolling con- 
tact. But when we come to bevel wheels the problem is far 
more complex, especially when, as in my machine, the 
tapered interval has to be shaped at a single passage of the 
tool used. 

Now here it appears to me that in no machines, which 
work by straight action, can we see results other than ap- 
proximations, some of course more near to truth than others, 
but none perfect. The nearest to this, perhaps, is reached by 
the system known as that of Potts. This is, in fact, a copy- 
ing machine ; but even here you could not reach truth unless 
the cutting point were infinitely small, and the guidance of 
the templet infinitely slow. It is slow enough already ; but 
at best, the inner curve cannot respond to the outer one, 
though they ought to be concentric, and therefore different. 
The departure from truth is very small ; but it is existent, 
and will exist, in what I may call mechanical nature, do 
what we will. 

The very same departure from truth exists, thongh in a 
greater degree, in all the usual machines which cut, and 
carve, one side of the interval first, and then the other. 

In no case is the curvature of the inner end of the tooth 
concentric with that of the outer or larger end, as it 
ought to be, if quite true. But, as the curvature of the 
circular cutter is constant, so must be that of all sections 
of the tooth, from back to front. The only correction, 
which seems possible, is by imparting a special motion to 
the cutter. But this, again, is too refined for practical use, 
and is still only a farther approximation of no great value. 

It was in working out this system that a curious fact 
came to my knowledge, which may interest your corre- 
spondent. In every bevel gear wheel there are two cones. 
The wheel itself is a cone, and cach tooth is a cone, fora 
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certain portion. Then the upper edge of each tooth must 
appear to the eye slightly curved from back to front. This 
is because the face of the wheel is, in fact, a plane, or 
rather a circular surface (bere equivalent to a plane) 
cutting two cones. Thus their intersection is, in fact, a 
conic section, and thus a curve of a high order. 
I think the very same result which might by some be 
deemed a defect can be seen in any pair of mitres which 
have long run together, showing what mechanical nature 
exacts. If Iam right, this fact may interest those who 
seek to define the proper standard form of a wheel tooth. 
Will you allow me to say here, as to your description of 
y bevel gear machine, that though the principle is not at 
al affected, the blanks are shaped efore, and not after, the 
teeth are cut. Yours truly, 
WILLIAM TIGHE HAMILTON. 












London May 1, 1882. 


AIR COMPRESSORS. 
To rHe Epiror oF ENGINEERING. 

S1r,—In your issue of the 21st inst. one of your corre- 
spondents refers to the air compressor made by Messrs. 
Piggott and Co., of Birmingham, under the head of ‘‘ Cold 
Air Machines,” and we find that you illustrated a cold air 
machine manufactared by Messrs. Piggott and Co. in your 
issue of the 7th inst. 

In reply to your — pondent we may state that a 
patent was taken out by Messrs. Myles Kennedy and 
Joseph Eastwood for air compressor on July 9, 1880, No. 
2824, which is best known to the trade as the Roanhead 
air compressor, and on comparison it will be seen that the 
compressor of Messrs. Piggott and Co. is for all practical 
purposes a direct copy and an infringement. 

At the midsummer meeting of the Mechanical E ngineers 
in the same year, on their visit to the Roanhead mines, one 
of these air compressors was inspected by the members 
(working the Roanhead rock drills) together with fall sized 
drawings. We send herewith a drawing and photograph 
for publication with our letter, from which your readers 
will more readily understand the construction of the Roan- 
head air compressor, wlich is in reality two single-acting 
air compressors working in the same cylinder. 

The cylinder A is formed with a water jacket or cooling 
box B, which is divided at the centre so as to leave the 
space C for a suitable number of holes a to admit air into 
thecylincer A. The water jackets B Bare joined bya 
tube 6 at the same height as the overflow pipe D; the tube 
4 has a small hole in the underside at C, through which 
the cooling water trickles into the air holes a, and thus 
passes into the compressor, cooling and lubricating both 
cylinder and piston. The centre space C is cov ered by 
perforated plates E, so as to prevent anything falling into 
the compressor through the holes a, which would injure or 
break the cylinder. 

The discharge valves F F are attached to the covers GG 
at each end of the cylinder with a double seating, the outer 
on the cylinder and the inner on the rings H H attached to 
the cylinder cover. The valves F F work in chambers 
between the ends of the cylinders and the covers and slide 
on bosses case on the covers G G. Springs I are provided 
at the back of each of the valves F F to keep them closed 
when there is little or no pressure in the air receiver. 

In the covers G G there are two small relief valves a a 
opening inwards, so that when the piston recedes the air 
rushes in and destroys the vacuum that would be otherwise 
produced in the cylinder, and thus allowing the piston to 
move from the end to the centre of the cylinder without 
resistance ; after the piston has covered the holes a, the air 
previously admitted into the cylinder is compressed and 
delivered through the discharge valve F into the air 
receiver. 

We may also state that the discharge valves F are faced 
with vulcanised fibre about 4 in. thick, and held in place 
by means of an iron ring rivetted through the valve ; these 
valve faces are found to act exceedingly well and to work 




























































































for months without the slightest attention. These air 
compressors have been at work since July, 1880, and have 
given the greatest possible satisfaction. We shall be 


pleased to exhibit them in full working order at our works, 
or at the mines in the district to any of your readers who 
may desire to see them, or we shall be glad to reply to any 
inquiries. 
Your obedient servants, 
SALMON, BARNES, AND Co. 
Canal Head Foundry and Engineering Works, 
Ulverston, April 26, 1882. 








CANAL NAVIGATION. 
To THE EDITOR OF ENGINEERING. 

S1r,—As the question of canal navigation is now receiy- 
ing much attention, I should like to make a few remarks on 
the subject, should your space allow. 

For many years | have been interested in the navigation 
of canals, and have thought it strange that a question of 
such vast importance to the country should not receive 
more public attention. Why are our canals not doing the 
service they formerly did? The reason is obvious. Our 
railways offer us much better facilities for doing business 
promptly in the transit of goods, when compare 1d with the 
old canal system. Rs ailway companies are gradually 
improving their system for delivering goods, which enables 
them to secure the traffic. In an inverse ratio canals have 
suffered, not because the system of water transit is inferior 
to that by rail, but because canal companies have not kept 
up with the times. Many of our canals have almost gone 
into decay simply from the fact that the trade has left them. 
This would never have been allowed had the public known 
what immense advantage could be obtained in the transit 
of goods by water over anv other system. Having been 
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navigation, I am not writing on a subject unfamiliar to me, 


canals could be so developed that no system of railway 
transit could successfully compete with them. Under pre- 
sent circumstances a steamer towing two or three loaded 
barges can only make a speed of, say, three and a half 
miles an hour on many of our canals, simply from want of 
water. When this steamer gets out of the canal with her 
load, where there is plenty of water, the speed is increased 
to seven or eight miles an honr towing the same load, 
having the same steam pressure, and the same number of 
hands to manage the boats. Does not this point con- 
clusively, first to the necessity of increasing the width and 
depth of our canals, ard secondly to the reconstruction of 
locks to enable vessels to be passed more quickly * 
Some years ago I tried a series of experiments on canals 
of different widths and depths, with steamers on each occa- 
sion towing two loaded barges, the tugs and barges on each 
canal being made from the same models, and the machinery 
of the tugs of the same description and power. Two of the 
experiments were made on English canals, and one on a 
canal in Ireland, when it was conclusively proved that 
neither of these canals gave a sufficient area of water to 
enable trade to be carried on with any satisfactory result. 
At the same time, the experiments showed what could be 
done on canals, and what an enormous advantage could 
be gained by widening and increasing their depths, and I 
have no doubt, were the whole work of reconstruction 
carried out properly, many of our canal companies would 
be able to deliver goods in one-half the time which it now 
takes. In other words, the steamers would tow barges 
double the speed they now attain if canals were made deeper 
and wider. I must not trespass on your space further, other- 
wise I should like to have touched on the formation of boats 
best suited for canals; also on the steamers for towing, 
many of which are, even at the present day, far from being 
of suitable construction to work profitably. 
Epwarp Hayes. 
12, Great St. He len’ 8, London. 
COLD-AIR M ACHINE Ss. 

To THE EDITOR oF ENGINEERING. 
Sir,—In reply to your note on my communication in 
your last issue, I would beg you to note that my letter was 
not a comment on Messrs. Piggott’ s cold- air machine, but 
simply an answer to ‘‘ Engineer’s’’ letter, which treated of 
the compressor only. In treating of that compressor, | spoke 
advisedly, and beg to confirm ‘what I said. I quite agree 
with you, that the commpressor is a detail “ well worth 
mentioning in a description of their cold-air machine ; 
in fact, so much do I agree with you, pe I consider the 
compressor the most important detail of all, if ‘‘ detail’’ it 
can be called. I have the pleasure to be, 
Sir, your obedient servant, 

J. W. pe V. GALWEY. 












for many years professionally engaged in canal and river 








Warrington, May 2, 1882. 





but can state with the greatest confidence that many of our 











COMMUNICATION WITH QUEENSLAND. —Arringements 
are stated to be in progress for the formation of a company 
to run a line of steamers from London to Brisbane direct vi@ 
Torres Straits every two months each way, the journey to be 
accomplished in seven days less time than that taken by the 
present Queensland service. It is proposed that the vessels 
of this new line should call at Normanton and the prin- 
cipal northern ports of Queensland. 





_ THe INsTITUTION oF CrviL ENorneers.—At the meet- 
ing on Tuesday, _ 2nd of May, Mr. E. Woods, Vice- 
President, in the chair, it was announced that the Council 


had recently transferred William Harvey, John Hopkinson, 
and Sydney Stent to the class of members; and had 
admitted William Marrow Beckett, Robert Highet, Henry 
Sydney Jones, Horace Hassall Roden, Albert Casson Smith, 
talph Frederick Smith, and John Tramp, as students. At 
the monthly ballot Robert Askwith, Bishop Auckland ; 
Arthur Brander Gatherer, Ex-Eng., P.W.D., India; and 
John Carapiet Vertannes, Supdg. Engr., P.W-D., India ; 
were elected members; Alan Charles Bagot, Strand; 
Charles William Best, Stud. Inst. C.E., Westminster ; 
Frederick Septimus Brunton, Richmond; Francis Craw- 
ford Caffin, Stad. Inst. C_E., Dundee; Edward Case, Dim- 
bula, Ceylon ; John Handsley Dales, Leeds; John Paton 
Davidson, Assist. Engr., P.\W.D., Madras; James David 
Davies, Ex-Engr., P.W.D, India; Alfred Thomas Davis, 
Stud. Inst. C.E., Solihull, Warwickshire ; James Babbett 
Finney, Rio de Janeiro ; Robert Gould, L. C. and D. Rail- 
way, Wandsworth-road ; Frederick Charles Pembroke 
Jones, Metropolitan Board of Works; Thomas Nesham 
Kirkham, Jun., Leeds; Charles Griffin Lawson, South- 
gate Local Board; George Augustus Hamilton Fitz- 
warrine Lloyd, Stud. Inst. C.E., P.W.D., Dunedin, N.Z. ; 
tichard Robert Menneer, Assist. Engr., P.W.D., India ; 
Richard Marion Parkinson, Stud. Inst., C.E., Westmin- 
ster; Edward Stuart Preston, M.A., L. and N. W. Rail- 
way, Bangor; William Fletcher Robinson, Birmingham ; 
David Carnejy Simpson, Harbours and Rivers Department, 
Sydney, N.S.W.; and Ernest Spon, Pembrey, S. Wales. as 
associate members ; ani Walter Joan Cuarles Cutbill, Oid 


Jewry, as an associate. 
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NOTES FROM THE NORTH. 
Guiasecow, Wednesday. | 
Glasgow Pig-Iron Market.—Last Thursday’s pig-iron | 
warrant market was a shade firmer, but it did not main- | 
tain all the early gain, and yet it closed with prices about | 
ld. per ton higher. Business was done in the morning at | 
from 47s. up to 47s. 2}d. cash, and the close was sellers | 
at 47s. 3d. cash and 47s. 5d. one month, and buyers near. | 
The quotations in the afternoon ranged from 47s. 3d. to | 
47s, 2d. cash, and 47s. 5d. to 47s. 44d. one month, and at | 
the close of the market there were buyers offering 47s. 14d. | 
eash and 47s. 4d. one month, and sellers near. The war- | 
rant market was again firmer on Friday, and at the close 
prices were 2}d. per ton better than on the previous day. | 
A fair amount of business was done during the forenoon at 
from 47s. 2d. to 47s. 4d. cash, also at 47s. 4$d. up to 
473. 6d. one month, and there were sellers at the close 
asking 47s. 4d. and 47s. 6d. cash and one month respec- 
tively, and buyers willing to give a shade less. The after- 
noon market was steady, and business was transacted at 
47s. 6d. cash in eight days to 47. 3}d. cash prompt. Sellers 
at the close were wanting 47s. 4d. cash and 47s. 6id. one 
month, and buyers near. Monday was a blank amongst 
the iron merchants and brokers on ’Change, that being a 
Bank Holiday. When the pig-iron market again opened 
on Tuesday there was a decidedly firmer tone manifested, 
and during the day there was an advance in prices 
to the extent of 2d. per ton. Business was reported in 
the forenoon at from 47s. 6d. up to 47s. 8d. and again | 
down to 47s. 6d. cash, and at 47s. 9d. to 47s. 10d. and back 
to 47s. 83d. one month, the close being buyers at 47s. 6d, | 
cash and 47s. 8}d. one month, and sellers near. There 
were transactions in the afternoon at from 47s. 6jd. down 
to 47s. 3d. cash, and at 47s. 9d. down to 47s. 6d. one 
month. Subsequently, however, prices improved to 47s. 6d. 
cash and 47s. 8$d. one month for sellers, buyers offering a 
shade less. Business was done this morning at from 473. 5d. 
to 47s. 4d. and back to 47s. 5d. cash, and at the close of 
the market there were sellers wanting 47s. 5}d. cash and 
473. 8d. one month, and buyers near. In the afternoon 
there were transactions at 47s. 5d. down to 47s. 2d. cash, 
and the close was buyers at 47s. 2}d. and sellers at 47s. 3d. 
eash. A certain amount of the improvement which has lately 
taken place in prices may be said to be due to the increas- 
ing shipments of pig iron, which during last week reached 
a total of 18,056 tons, as against 14,170 tons in the pre- 
ceding week, and 13,147 tons in the corresponding week of 
last year. On some hands, however, it is hardly anti- 
cipated that the shipments of the insuing season will 
often reach such large weekly totals as that of last 
week; it is even said to be reasonable to suppose that 
during the present month they will not average more than 
10,000 tons per week ; still, there are other circumstances at 
present in operation which make it difficult to form an 
opinion as to how prices may be affected in the immediate 
future. It is thought possible that the strike of the iron- 
workers in the Cleveland district may have some effect, but 
the Scotch iron merchants and manufacturers do not antici- 
pate that the strike will be of long duration. Special 
brands are steady in price, and the quotation for No. 3 has, 
in one or two instances, been advanced—indeed, one of the 
leading brands can only be bought from the makers for 
delivery some five or six weeks ahead. The demand from 
the Continent is moderate, and America is only buying 
retail parcels. Canada has not, up to the present, bought 
largely, in anticipation of lower prices. Generally speak- 
ing, the home trade continues to be satisfactory. Hematite 
pig iron is very depressed in price, owing to over-produc- 
tion, and to merchants having over-bonght themselves, in 
hopes of a large American demand. The stock of pig iron 
goes on increasing in Messrs. Connal and Co.'s public 
warrant stores. One day recently the increase amounted 
to 600 tons, and last week’s increase was 2756 tons; buton 
another day it was only 93 tons. It stood yesterday at 
634,661 tons, as compared with 551,330 tons at the same 
date last year. Last week’s foreign shipments of pig iron 
included the following quantities : 2350 tons for the United 
States, 2930 tons for Canada, 1025 tons for Australia, &c. ; 
1795 tons for Germany, 1346 tons for Russia, 1320 tons 
for Italy, 1730 tons for Holland, and 875 tons for France. 





Royal Society of Edinburgh.—The usual meeting of this 
Society was held on Monday night, Mr. D. Milne-Home, 
vice-president, in the chair. Professor Piazzi Smyth, 
Astronomer-Royal for Scotland, opened the proceedings 
of the evening by detailing to the Fellows ‘‘ Some points in 
the meteorology of Madeira, both absolute and compara- 
tive.” 

Institution of Engineers and Shipbuilders in Scotland.— 
The twenty-fifth annual general meeting of this Institution 





was held last week, Mr. John L. K. Jamieson, president, in 
the chair. The treasurer’s financial statement was received | 
and adopted. None of the medals were awarded on account 
of papers read during the session 1880-81. Mr. James 
Reid, of Hydepark Locomotive Works, was elected presi- 
dent of the Institution for the next two years ; and Messrs. 
8. G. G. Copestake, Glasgow Locomotive Works, and C. C. | 
Lindsay, C.E., were elected to fill the two vacant vice- | 
presidentshins. Messrs. Jamieson, William Denny, James | 
Hamilton, Jun., of R. Napier and Sons, David Halley, of 
the same establishment, and Thomas A. Arrol, of P. and 
W. MacLellan’s, were elected members of council. Subse- | 
quently discussions took place on two papers read at the 
preceding meeting, and a paper on “‘ The St. Enoch Rail- 
way Station,’”’ by Mr. C. P. Hogg, C.E., was read, the 
discussion of which was postponed till the opening meeting 
of next session. The proceedings closed by a hearty vote 
of thanks to the retiring president for his valuable services 
to the Institution during his term of office. 

The 


’ 


** Alaska” and the “‘ Stirling Castle’ 


J —Extraordi- 
nary S-eamship Speeds.—The Guion mail steamer Alaska, 
from New York, arrived at Queenstown yesterday evening, 


having made the passage in7 days 53 minutes. Her trips 
out and home are the fastest on record. A telegram from 
Shanghai states that the Stirling Castle, recently built on 
the Clyde, arrived at Shanghai from Hong Kong yester- 
day. She completed the journey of 871 knots in 50 hours. 
The maximum speed attained was 19 knots, and the average, 
including all stoppages on account of the difficulties of the 
river, was 17.40 knots per hour. 

The Clyde Engineers—Advance of Wages.—The members 
of the Clyde Shipbuilders’ and Engineers’ Association have 
agreed to grant the request of their engineers for an advance 
of 4d. per hour. The following resolution was agreed to at 
a special meeting of the association, held for the purpose 
of considering the engineers’ request: ‘‘ Resolved to grant 
the same to those men who bave not received any advance 
during the present year, those who have received a less 
advance than 4d. during that period to be raised to that 
amount, the advance to commence after the first pay day 
in the present month. It is stated that the average pay 
earned by the engineers in the various departments 1s 6}d. 
per hour. 





NOTES FROM THE SOUTH-WEST. 
Swansea New Dock.—A coal drop erected by the Great 
Western Railway Company at the Prince of Wales’ Dock, 
which is now poe te wren y was on Thursday submitted toa 
trial which resulted satisfactorily. {t is stated that the 
shipment of coal at the new dock will commence next week. 


Collieries for Sale.—On Wednesday Messrs. W. Graham, 
Son, and Hitchcox put up for sale by auction, at Newport, 
three collieries known as the Llandavel, Cwm, and New Cwm, 
situate near the Cwm station of the Monmouthshire Rail- 
way. Red ash coal is produced, aud there are 800 acres 
of unworked coal. The plant was described as in capital 
condition. At present the output is 50,000 tons per year, 
but this might be increased to 75,000 tons without any 
strain upon the machinery. The biddings reached 70001., 
and the reserve price was 9000/. It was announced by the 
auctioneers that they were still open to treat by private 
contract for the collieries. 

Bristol Tramways.—In accordance with the new bye- 
laws just issued, the Bristol Tramways Company are adopt- 
ing distinguishing lights for their cars. The bye-laws 
provide that cars on the various sections shall carry a light 
of a different colour, so that intending passengers shall 
know the destination of each car, and the cars on all sec- 
tions are to carry red lights behind. These arrangements 
are being gradually adopted. 

The South Wales Coal Trade.—A meeting of the Sliding 
Seale Committee, in connexion with the Monmouthshire 
and South Wales Collieries Association, was held at Cardiff, 
on Saturday, under the presidency of Mr. W. T. Lewis. 
All the representatives of the employers, as well as the 
representatives of the men were present. The meeting was 
one of an important character, as the Ferndale and the 
Ocean Collieries colliers, who are not connected with the 
association, have each received a 5 per cent. advance, and 
the colliers at the association collieries expect a similar 
advance. The great object of the meeting was, however, 
to fix a new scale by lowering the preseat standard 6d. per 
ton, which would be equivalent to an advance of 5 per cent. 
In February last the house coal colliers passed a resolution 
accepting the one scale for house and steam cual colliers. 
Recently a strong feeling has sprung up among tbem that 
there should be two scales, one for steam coal and one for 
house coal. The house coal representatives on Saturday 
urged that a separate basis should be taken for house and 
steam coal, and a new scale for house coal framed, leaving 
the existing one for steam coal. To this the masters 
strongly objected, and after a long discussion refused to 
consent to such an arrangement, as both classes of coal 
were in some cases raised from the same colliery. It was 
eventually agreed to adjourn the meeting until the second 
Saturday in May, in order that the house coal delegates 
might convene a mass meeting of house coal colliers, for 
the purpose of inducing them to consent to an arrange- 
ment by which only one scale should be put into operation. 


Newport.—There has been no new feature of importance 
in the local coal trade. The exports have gone on at a 
satisfactory rate, and the quantity sent away has been 
quite up to the average. Prices are unchanged. Of iron 
the following shipments have been made: To Cape Town, 
1200 tons; Oporto, 1012 tons; Fiume, 900 tons; and 
Maccio, 260 tons. Business on remunerative terms is still 
difficult, and the outlook is not very satisfactory at present, 
but the works continue to turn ont large quantities. Last 
week’s clearances comprised 25,078 tons of coal and 3372 
tons of iron. From Bilbao there arrived 7785 tons, and 
from other places 240 tons of iron ore. 


The Severn Tunnel.—The work of constructing the 
Severn Tunnel is progressing satisfactorily. Nearly 2000 
men are employed. 

Caerleon.—A “Local Government Board inquiry was 
opened at Caerleon, on Friday, respecting an allegation, 
by the Newport Board of Guardians, against the local 
authorities of Caerleon, that there was an insufficient and 
unwholesome supply of water in theirdistrict. The matter 
was subsequently adjourned to admit of an amicable 
arrangement with the directors of the water works com- 
pany. 

Cardiff.—The stems of the leading coal shippers are 
improving, and we are enabled to record a large clearance 
of coal. Prices are unchanged. Business, however, is 
still slack with many of the smaller houses. Patent fuel 
makers are uniformly well off for orders. Several steamers 
with large cargoes of iron ore have recently arrived. Last 
week’s clearances comprised 133,288 tons of coal, 500 tons 
of iron, 3687 tons of patent fuel, and 124 tons of coke 





The imports comprised 11,050 tons of Bilbao and 1379 tons 
of other ore. 


Neath and Brecon Railway.—A special meeting of this 
company was held in London, on Thursday, Mr. A. Young, 
chairman of the company, presiding, for the purpose of 
submitting to the proprietors a Bill applied for in the 
present session of Parliament, intituled ‘* An Act for making 
a Railway from the Central Wales Extension Line of the 
London and North-Western Railway Company at Llan- 
gammarch to the Neath and Brecon Railway to Devynock, 
in the County of Brecon, and for other purposes.”’ The 
chairman said they were all aware of the object of the meet- 
ing, but he would remind them that the length of the line 
was thirteen miles six furlongs and five cbains, and that it 
ran from a point on the Neath and Brecon line, near Devy- 
nock to Llangammarch, and would connect them with the 
Central Wales Extension, which belonged to the London 
and North-Western Railway. The Bill, as introduced into 
Parliament, sought for ranping powers over the Neath and 
Brecon Railway line. The parties promoting the Bill were 
interviewed, and it was represented to them that it would be 
inconvenient to grant running powers, and accordingly the 
clauses were struck out, and the Bill was arranged in con- 
formity witb the wishes of the directors of the Neath Com- 
pany. As faras the directors saw, there was no longer 
any need for opposing the Bill. A resolution approving 
the Bill was carried unanimously. 


The Forest of Dean.—On Wednesday Mr. W. Crawshay 
received a cablegram from New York, offering a contract 
for 10,000 tons of Forest of Dean Bessemer pig iron, to be 
delivered free within the next four months, and to be 
shipped by steamer from any port in the Bristol Channel. 
Unfortunately, as the price was somewhat low, Mr. Craw- 
shay was obliged to decline the offer. The Americans have 
expressed themselves so highly pleased with sample lots 
received from the Cinderford yards of Messrs. Crawshay, 
that they have offered, on approved quotations, to take 
half the make for steel rail manufacture. A wages dispute 
at Messrs. Russell Brothers’ Colliery has been arranged 
by the men accepting a 5 per cent. drop asked of them to 
enable the firm to meet the circumstances of the coal and 
iron trades. The matter might have been adjusted earlier, 
but from some misunderstanding as to a proposed inter- 
view. 

NOTES FROM SUUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Sheffield Armour Plates.—The Italian Government has 
decided to proceed with the completion of the armour-clad 
Italia without further delay, and the orders for the steel- 
faced plates on the Ellis and Wilson systems have just 
been placed with the two well-known Sheffield firms, 
Messrs. John Brown and Messrs. Charles Cammell and Co. 
The total quantity required will be about 1800 tons. 





Opening of the Seamer and Pickering Railway.—On 
Friday the North-Eastern Railway Company’s new branch 
line from Seamer to Pickering was opened for traffic. The 
new line will prove a great accommodation not only to 
through passengers between Scarborough and Pickering, 
but to the population of the district through which it passes. 
Hitherto, in order to reach Pickering from Scarborough 
it was necessary to travel by the main line to Rillington 
Station, and thence to make a detour by the Pickering and 
Whitby line. The distance saved by the new route is, we 
believe, about seven miles. 

Neepsend Rolling Mills Company, Limited.—The report 
of the directors of this company shows that a profit of 
1497/. 19s. 9d. has resulted from the year’s working, and 
this added to the balance of 8561. 03. 5d. from last year’s 
account, makes the sum of 236il. 0s. 2d. available for 
appropriation. The directors recommend that 7501. of this 
sum be placed to the reserved fund, which will then stand 
at 15001., and that a dividend of 10s. per share be declared. 


New Steel Works at Middlesbrough.—The Criterion 
Steel Company, which was recently formed, have opened 
their new works at Middlesbrough, and are making tooled 
steel by J. B. Jenkins’s process. The steel made by this 
company is specially intended for the heavy cutting of 
steel, wrought and cast iron, and brass, in lathes, planing 
machines, &c., and has obtained great favour amongst 
local users. This is a branch of Sheffield industry which 
has not hitherto been attempted in Middlesbrough. 


The Kelham Rolling Mills Company.—The tenth ordi- 
nary general meeting of the shareholders in the Kelham 
Rolling Mills Company, Limited, was held on Friday. 
The chairman stated that it had been necessary during the 
year to put down new machinery, and also to spend a con- 
siderable sum of money on repairs consequent on break- 
downs. The whole of these charges had been made against 
the revenue, and it had been decided to carry 16261. 10s. 1d. 
to an improvement and alterations account, extending over 
a period of four years. The report was adopted, and it was 
resolved to pay a dividend of 4s. per share. 


Hulland Barnsley Railway and Dock Company.—The 
award of Mr. H. Jones, the umpire in the arbitration pro- 
ceedings between Mr. Spurr and the Hall and Barnsley 
Railway and Dock Company, has been made known. 
About nine acres of land on the foreshore at Hull were 
appropriated by the company for the purpose of making 
the new dock, for which Mr. Spurr claimed about 70,0001. 
Mr. Higgins, Q.C., and Mr. Taylor were counsel for Mr. 
Spurr, and Mr. Pember, Q.C., and Mr. Balfour Brown 
represented the company. ‘The claimant’s witnesses esti- 
mated the value of the land at over 60,000/., and those of 
the company at from 35001. to 85001. The umpire has 
awarded 12,200/, 


WESTERN AUSTRALIA.—There is a prospect of the esta- 
blishment of regular steam communication between Free- 
mantle and the Straits Settlements 
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tribute their catalogues and circulars, which will be indexed and placed 
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NOTICES OF MEETINGS. 
AND SteEL INsTITUTE.—Annual General Meeting, May 


IRON 
10th, 11th, and 12th, 1882-—Wednesday, May 10; 10 a.m., meeting 
of Council in the Council Room, 25, Great George-street ; 10.50 a.m., 


general meeting of members in the Hall of the Institution of Civil 
Engineers. The annual report of the Council and the financial 
statement for 1881 will be presented, Scrutineers will be appointed 
to examine the voting lists. The Bessemer Medal for 1882 will 
be presented to the representatives of the late Mr, A. L. Holley, 
New York. A selection of papers will be read and discussed. 
—Thursday, May 11, 10 a.m,, meeting of Council at the Council 
Room, 25, Great George-street. 10.30 a.m., general meeting 
of members. The reading and discussion of papers will be 
continued.—Friday, May 12, 10.15 am., meeting of Council at 25 
Great George-street. 10,30 a.m., general meeting of members. The 
reading and discussion of papers will be continued and concluded. 
List of Papers: “On Certain Physical Properties of Iron and 
Steel,” by Mr. Edward Richards, Hematite Steel Works, Barrow- 
in-Furness; “On the Use of Brown Coal in the Blast Furnace,” by 
Professor Ritter Peter von Tunner, Leoben, Austria; ‘On the 
Bilbao Iron Ore District,” by Mr. William Gill, M.LC.E., Luchana, 
Bilbao, Spain; “On a New Method of Getting Coal,” by Mr. Paget 
Mosley, London ; “On the Compression of Fluid Stee!,” by Mr. 
William Annable, Govan, Glasgow; “On the Chemical Composi- 
tion and Testing of Steel Rails.” by Mr. G. J. Snelus, F.C.S, 
A.R,S.M., Workington; “On the Consumption and Economy of 
Fuel in Iron and Steel Manufacture,” by Mr. J, S. Jeane, London; 
“ On the Tin Plate Manufacture,” by Mr, Ernest Trubshaw and Mr, 
E. S. Morris; “On the Relations of Carbon and Iron,” by Mr 
George E. Woodcock, Atlas Works, Sheffield. “On a New Centre 
Crane for Bessemer Plant,’ by Mr. Thomas Wrightson, M.LC.E, 
Stockton-on-Tees. 

THE SOctETY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS 
—The next meeting of this Society will be held at 25, Great George- 
street on Thursday, May 11th, 1882, when the following papers 
will be read; 1. “ Measuring Instruments used in Electric Lighting 
and Transmission of Power ;” 2. “The Technical Education of an 
Electrical Engineer,” by Professors W. E. Ayrton and John Perry. 





THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 9th, 
at8p.m. Paper to be read and discussed: ‘‘Coal Washing,” by 
Thos, F. Harvey, Assoc, M. Inst, C.E, 
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THE “ POLYPHEMUS.” 

AFTER many months of difficulty and after various 
alterations both in engines and boilers, the Poly- 
phemus has at length obtained satisfactory results 
at the measured mile. The ship was launched on 
the 15th June last year, with her engines and 
boilers on board and ready to be tested, and 
within a few days commenced her machinery trials 
in the basin. It was hardly to be expected that 
with such large departures from the usual practice 
in the construction of the machinery every detail 
would answer perfectly at once, but the difficulties 
met with have been far greater than were antici- 
pated and have occasioned considerable delay in the 
completion of the vessel. Nearly the whole of 
these difficulties, including the priming of the 
boilers, have now been remedied, and we hope that 
the final speed trial will shortly be made. 

The successful trials were made at the Maplin 
Sands on the 3rd and 31st of March; the former being 
a half-boiler trial and the latter a full-boiler trial. At 
the half-boiler trial a speed of 10} knots was main- 
tained, and at the full-boiler trial, although the con- 
tract horse power was not realised, a speed of 17 
knots was obtained. At each trial the vessel steame 
at the trial speed for five or six consecutive hours. 
The 10} knot trial was made chiefly to obtain the 
rate of the consumption of fuel at this speed, 
and the result showed that the consumption was 
33 lb. per indicated horse power per hour. Only 
the forward five boilers were used at this trial. 
These easily gave a copious supply of steam, with a 
pressure in the stokeholds equal to about one inch 
of water. There was no sign of priming, and both 
engines and boilers worked perfectly. The horse 
power indicated was 910. At the full-boiler trial, 
also, there was an entire absence of priming, but a 
number of the tubes leaked so badly that the supply 
of steam was not sufficient to give the required 
power by 500 horse power, and this with a forced 
draught equal to five inches of water. The engines 
worked smoothly without hot bearings or hitch of 
any kind, and the speed realised shows that had 
they worked up to their full power a measured mile 
speed of eighteen knots would have been attained. 
The necessity for frequently cleaning locomotive 
boilers when in use reduces the number of boilers 
whicb can be relied upon for continuous steaming 
in this ship from ten to nine, but even with this 
reduction she will realise a speed of seventeen knots 
when steaming continuously with full power. This 
speed should be regarded as the full power speed of 
the vessel for fighting purposes, as this only may 
be available on an emergency. 

The results already attained are, on the whole, 
very satisfactory, and we heartily congratulate 
Messrs. Humphrys, Tennant, and Co., and the 
Admiralty, on having achieved them, Had the vessel 
failed to obtain her speed, she would have been an 
entire failure for the purpose for which she was de- 
signed, and it is not too much to say that in these 
recent trials she has shown that she has, in a 
very high degree, the chief element of success which 
a vessel of this class should possess, and which will 
make her, whatever may be her failings in other 
respects, a most formidable adversary should she 
ever be called upon to play a part in a naval war. 

The difficulty of the leaky tubes is not new nor 
is it unimportant. It has had to be faced in the 
torpedo boats and other small vessels fitted with this 
description of boiler again and again, and although 
it cannot be said to have been overcome by any 
device altogether meeting the case, yet a great deal 
of experience has been gained. As soon as this 
defect has been made good, and some small modifi- 
cations in the ventilation and torpedo arrangements 
have been completed at Chatham, the ship will 
steam round to Portsmouth, where her final full- 
speed trial will be made. After this will follow the 
turning trials, and then the torpedo trials, The 
ship already has the character of steering well, 
which was anticipated from her clean run, but only 
the after:rudder has yet been used, as the powerful 
bow rudder, although in place, had not been linked 
up with the steering engine. For the torpedo trials 

















the ship will be handed over to the torpedo school 
at Portsmouth, and a very comprehensive series of 
investigations will be made, which may possibly 
lead to some important changes in her present 
torpedo arrangements, which are not considered 
satisfactory. 

We gave general descriptions of the Polyphemus 
and her machinery just after the vessel was launched 
last year, on the 17th and 24th of June, and the 8th 
of July. The engines are remarkable on account of 
their lightness and the comparatively small space 
they occupy. Most of their novel features have been 
adopted for the purpose of economising weight and 
space. They are almost entirely of wrought iron, 
Whitworth steel, and gun-metal, very little cast iron 
being used in their construction. Locomotive 
boilers were adopted also with the view of econo- 
mising weight and space ; their shells are constructed 
of steel, the fireboxes of iron, and the tubes of 
brass. They are similar to ordinary locomotive 
boilers except that the tubes are shorter, and that the 
fire wells are less deep. They are 5 ft. 3 in. in dia- 
meter and 14 ft.4in. in length. The stokeholds 
are enclosed and forced draught from powerful fans 
provided, as in the tcrpedo boat arrangement. 
The stokeholds of the three-boiler compartments 
are each fitted with two 4 ft. fans, and those 
of the two-boiler compartments are each fitted 
with two 3 ft.6 in. fans. The fan engines have 
Yin. cylinders with a 44 in. stroke, and at full 
speed make from 900 to 1000 revolutions per 
minute. The total weight of engines and boilers, 
including water in boilers, is 490 tons, which is only 
-089 tons per indieated horse power, a very much 
lower rate than that of any machinery hitherto 
constructed for any ship of the same size. If engines 
and boilers of ordinary types had been adopted their 
weight would probably have reached 750 tons, so 
that the arrangements devised by Messrs. Humphrys 
and Co, have reduced the weight of machinery by 
about one-third. The importance of this saving 
cannot be over-estimated, and the success of the 
system in the Polyphemus will doubtless lead to its 
being adopted, at least partially, in many ships of 
the Royal Navy. 

The final full-speed trial is looked forward to with 
much interest, and Messrs, Humphrys and Co. are 
sparing no pains to make it a success. We trust 
that they will surmount their remaining difficulty, as 
they have got over others which appeared even more 
formidable. The engines, notwithstanding that they 
make 120 revolutions per minute, with a 39 in. 
stroke, which gives a speed of 780 ft. per minute, 
work smoothly and without hot bearings, and the 
boilers show no signs of priming. These are sub- 
stantial and satisfactory advances from the state of 
things encountered at the earlier trials; and with 
these points secured there is little to be feared. 








ATTRACTION AND REPULSION RE- 


SULTING FROM VIBRATION. 


At the beginning of the present volume we illus- 
trated and described the very interesting and 
beautiful hydro-dynamic experiments of Dr. C. A. 
Bjerknes, of Christiania,* which constituted the 
experimental demonstration of a mathematical inves- 
tigation commenced by Dr. Bjerknes in 1856, and 
which had more or less occupied his attention till 
the year 1875. Those experiments, which excited 
so much interest last year in the Paris Exposition 
d’Electricité, and to which we shall have occasion 
to refer in the course of the present series of articles, 
exhibited the phenomena of attraction and repulsion 
between pulsating, vibrating, and oscillating bodies, 
as well as their influence upon the mediumin which 
they are immersed, and they bore a most remarkable 
and uniform analogy to many of the more cha- 
racteristics of magnetic and dia-magnetic phenomena. 

The experiments of Dr, Bjerknes were conducted, 
almost without exception, under water, and although 
it is a fact that he repeated some of them in air, 
the results he obtained were so very much less 
marked than those obtained in water, that he 
practically abandoned the air experiments for the 
purpose of the research. By the publication of the 
researches of Dr, Bjerknes, who had so able a col- 
league in his son, Mr. Vilhelm Bjerknes, a new range 
of philosophical investigation was added to the world 
of science, and to judge from the very successful 
and important experiments of Mr, Augustus Stroh, 
whose name is familiar to the readers of this journal, 





* See ENGINEERING, pages 23, 147, and 191 ante. 
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the new field of inquiry promises to produce abun- 
dant harvests. ; 

The experiments of Mr. Stroh, which will form 
the subject of the present series of articles, are the 
outcome of the original researches of Dr. Bjerknes, 
but are an extension of the experimevtal investiga- 
tion of the phenomenain air, and it is a remarkable 
and interesting fact that although in the experi- 
ments of Dr. Bjerknesthe phenomena were so much 
more marked in water than in air, Mr. Stroh has 
succeeded in reproducing the phenomena in air with, 
if possible, still more striking results than Dr. 
Bjerknes did in water, and some of his most remark- 
able experiments are illustrative of the phenomena 
when produced by sonorous vibrations; indeed 
nearly all the very beautiful apparatus devised by 
Mr. Stroh for producing vibration for the purpose 
of this research may be looked upon as acoustical 
apparatus, because the vibrations produced are of 
sufficient rapidity to produce audible sound, and in 
some instances a musical note. We think, however, 
it will best describe the action of the phenomena to 
refer to the vibrations by which they are produced 
rather as simple mechanical movements affecting 
the gaseous or atmospberic medium in which they 
are immersed, than as having any special or exclusive 
relationship to the phenomena of sound as such. It 
is true that the simplest of the vibration producers 
employed by Mr. Stroh are acoustical instruments, 
one being a musical reed actuated by a bellows and 
the other a mouthpiece serving as a collector of 
the sound-waves produced by the human voice, but 
in all cases the object of this part of the apparatus 
is simply to produce pulsating columns of air by 
which the vibrating membranes are set into action, 
and the phenomena produced by those membranes 
are not, therefore, necessarily acoustical in their 
character any more than Dr. Bjerknes’s experiments 
can be regarded as phenomena of pneumatics, for 
the reason that the mechanical action in their case 
was produced by anairpump.* 

A very simple acoustical vibration producer, 
devised by Mr. Stroh, is illustrated in Fig. 1, and 





consists of a harmonium reed « placed in front of a 
small nozzle tube c, which enters a larger tube «/ so 
fixed with respect to cas to have an annular air 
space between the two; the larger tube ¢/ terminates 
in two branches or nozzles to which the experimental 
apparatus shown in Fig. 2 is connected by caout- 
chouc tubes. The reed is set into vibration by a 
small bellows }}), to which it is attached. Fig. 2 is 
an exceedingly simple apparatus for illustrating the 
¢ Fig.2 
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attraction or repulsion of vibrating membranes when 
presented to one another in similar or opposite 
phases, This little instrument consists of a stiff 
tube of paper e, 24 centimetres in diameter, and ter- 
minating at m in a little drumhead or membrane n, 
delicately balanced (after the manner of a compass 
needle) upon a vertical needle / rising from the 
stand c, This is effected by,fitting the tube e to the 
horizontal nozzle f of a vertical brass tube g, the 
lower end of which dips into an annular trough of 
mercury j by which an air-tight joint is insured 
which does not add any sensible friction to the 
rotation of the apparatus on its vertical axis ; at i is 
a counterpoise, by which the tube ¢ m is balanced, so 
that it can rotate in a horizontal plane ; the separate 
figure pq shows a second little membrane of the 
same size as mn stretched over a nozzle, by which it 
is attached to the bellows sounder by a flexible tube. 
Fig. 3 represents the disposition of the apparatus as 
arranged for illustrating attraction produced between 





* See ENGINEERING, page 23 ante. 





membranes vibrating in similar phases, that is to 
say, both expanding and contracting together, for 
as the vibrating reed is in that portion of the nozzle 
which lies between the bellows and point where it 
divides into two, the alternate condensations and 
rarefications of the air produced by the vibration of 
the reed are transmitted equally to the two mem- 
branes. Upon sounding a note by compressing the 
bellows, and presenting the membrane pq towards 
the rotating membrane m, the latter is strongly 
attracted; and a similar result is obtained when the 
bellows apparatus is replaced by the mouthpiece 
apparatus illustrated in Fig. 4, which is identical in 


Fic. 


purpose with the bellows apparatus, but the source 
of sound by which the membranes are thrown into 
vibration, is the haman voice in the place of the 
bellows and reed. 
mitters, however, the vibrations of the two mem- 
branes must always be similar in phase, and as we 
have seen in the experiments of Dr, Bjerknes 
(illustrated in F gs, 8 and 9 of page 25 ante), attrac- 
tion only can be produced. 

In order to obtain vibrations, the phases of which 
can in both instruments be varied at will, Mr, Stroh 
made the very beautiful transmitter illustrated in 
Figs. 5 and 6, the former being a sectional plan, and 
the latter a general view of the disposition of the 
whole apparatus. This very ingenious and beauti- 
fully constructed instrument consists of a pair of 
double.acting air pumps or bellows set into rapid 
motion by the vibration of an iron tongue B (see 
Fig. 5), actuated by two electro.magnets C C, C' C', 
by which it is maintained in rapid vibration by a pro- 
cess very similar to that which takes place when an 
ordinary trembler electric bell is in action, H and 


H' are two little air pumps or bellows, each consisting | 


In both these vibration trans. | 


of a flat hollow box of wood divided into two 


chambers by a diaphragm of flexible leather J, 


which is attached at its centre to a light connecting 
rod G, and by which it is connected to the vibrating 
tongue B. The two nozzles L' and M' communicate 
respectively by the passages L and M with the two 
chambers separated by the diaphragm. H’ is a pump 
similar in construction to H, but instead of being 
provided with two fixed nozzles it has one nozzle NI 
which can in an instant be shifted from the passage 
leading to one side of the diaphragm, or that communi- 
cating with the other. This reversing arrangement 
is of the simplest possible character, and consists of 














a nozzle N' rivetted on a flat plate or leverjwhich, 
by being shifted from right to left, or vice vers, 
places the nozzle in communication with the 
chamber on either side of the leather diaphragm. 
Upon placing the magnets of this apparatus in circuit 
with a battery E, by depressing a contact key F the 
tongue B is set into rapid vibration (about 70 
oscillations per second), and this vibration is com- 
municated by the connecting rods G and G' to the 
diaphragms, producing alternate condensations and 


| rarefications of the air in the chamber on each side of 


them, and when the apparatus jis in action a rapidly 
pulsating current of air can be felt issuing from the 
nozzles L' M' and N'! by placing the hand a short 
distance in front of them. 

The method of applying this apparatus to the 
instrument illustrated in Fig. 2 is very clearly shown 
in Fig. 6. The latter instrument is placed upon a 
little table Q, which covers the pump, and which 

rotects the experimental apparatus from the 
influence of currents of air produced by jets issuing 
from the free orifices of the pumps. 

With the apparatus arranged as shown in Fig. 6, 
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the two membranes m and q are set into vibration 
in similar phase, and attraction is the result; but 
by swinging the lever P over to the position indi- 
cated by the dotted line, the nozzle N being brought 
opposite the orifice O', the membranes are vibrated 
in opposite phase, and m is draw away from q, but 
it is an interesting fact that if a solid non-vibrating 
body, such as the hand or a flat piece of wood or 
card, be held opposite to the vibrating drum m, the 
latter will be attracted towards the non-vibrating 
body. 

Fig. 7 is an explanatory diagram illustrative of 
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b lh [ | ' @ 
the mutual positions of the membranes of the two 
instruments when vibrating in similar phase v, when 
at the position of amplitude in which the mem- 
branes are closest together, and ) when they 
are most remote. When the membranes are vibrat- 
ing in similar phase, as in a@ and 4, Mr, Stroh 
has found that mutual attraction is the result. 
and when in opposite phase, as in « and ¢ (Fig. 8) 
repulsion is produced, thus verifying the results 
obtained by Dr. Bjerknes (as illustrated in the 
diagrams Figs, § and 9, page 25 ante). 





FIG. 9. 


Fic. 10. 





Figs. 9 and 10 represent two forms of an appa- 
ratus employed by Mr. Stroh for obtaining the 
results of the influence upon one another of mem- 
branes vibrating in the same or in opposite phases, 
by presenting to the membrane in Fig. 6 one or 
other end of the presented apparatus, and by this 
means the phenomena of magnetic polarity may 
well be illustrated by the analogy. 

Fig. 9 consists of a tube, each of the two ends 
of which is closed by a membrane, and there is a 
diaphragm dividing the tube into two chambers, 
one of which is placed in communication with the 
pump by a caoutchouc tube connecting the nozzles 
of the two instruments ; the centres of the two 
membranes are connected together by a fine glass 
rod passing freely through a hole in the diaphragm 
after the manner of a ‘‘ string telephone,” and there- 
fore the two membranes are compelled to move 
together, the one travelling outwards while the 
other moves inwards, and when presented to the 
balanced drum produce opposite results, 

Fig. 10 represents an instrument for the same 
purpose, which is almost identical in construction 
with the apparatus employed by Dr. Bjerknes, and 
which we illustrated in Fig. 7, page 24 ante. In 
this case there is a solid diaphragm dividing the 
tube into two equal portions, each of which is 
furnished with a nozzle by which they can be con- 
nected with the two chambers of the same pump, 
and therefore are set into vibration of opposite 
phase. 1f one face of the apparatus be presented 
to the balanced membrane, attraction will be pro- 
duced, but if the opposite end be presented the 
balanced membrane will be repelled, thus very 
exactly representing the attraction and repulsion 
of a polarised magnetic needle by the presentation 
to one of its ends of the north or the south pole of 
a bar magnet. If, however, such an apparatus be 
presented to a disc of cardboard or other light 
material balanced upon a vertical point, as illus- 
trated in Fig. 11, the disc will be attracted which- 
ever end be presented to it, thus illustrating the 
action of either pole of a bar magnet upon a piece 
of soft iron and which has no permanent polarity of 
its Own. 

_ Fig. 12 is an illustration of an apparatus very 
similar to that shown in Fig. 2, differing only in 


m' is perpendicular instead of parallel to the hori- 
zontal axis of the balanced tube e''!. Upon connect- 
ing this apparatus with the pump and presenting 
the little vibrating membrane g to the membrane of 
the balanced tube so that the planes of these 
membranes are parallel, it will be found that if 
the two are vibrating in the same phase, i.¢., 
expanding and contracting together, the membrane 


m' will, under the attracting influence of q, take 








up a position at which the distance between the two 
membranes is the minimum, and the two vibrating 
dises will be parallel and co-axial with one another. 
If, however, they are vibrating in opposite phases 
the movable drum will be driven away either to 
the right or the left according to which side of its 
centre the drum 4 is presented to it, and it is a very 
interesting fact that with this apparatus, the pheno- 
mena are produced whether the planes of the two 
membranes are perpendicular to one another as 
shown in Fig. 13, or lie in or near to the same plane 


as in Fig. 14. 
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The whole of the most ingenious apparatus 
devised and constructed by Mr. Stroh is remarkable 
for extreme simplicity combined with extraordivary 
accuracy and beauty of construction. We shall, 
however, in our next notice refer to some still more 
interesting apparatus and experiments with which 
Mr. Stroh has investigated the phenomena with a 
view to a determination of the physical principles 
by which they are produced. 








THE WEATHER OF APRIL, 1882. 
TuE mean atmospheric pressure and tempera- 
ture, for 8 A.M. Greenwich time, at extreme posi- 
tions of the British Isles to which the Isle of Man 
is central, were in April, 1882, as follows : 


| 





Mean 











. Mean Difference Difference 
Positions. Pressure. (from Normal. Tempera- ‘trom Normal. 
| in. in deg. deg. 
North anil 29,78 below 0.07 46 above 3 
South oun 76 a .22 49 below 2 
West es 71 a 45 ae 
Fast oa 77 » oa 45 - & 
Central... a4 - 17 46 2 





The distribution of rain may be roughly inferred 
from the following statement : 














e i a Difference 
Places, Rainy Days. Amount, lfrom Normal. 
| | in. in. 
Sumburgh ... ws 19 1,84 nil 
Scilly ... on - 20 4.08 | above 2,07 
Valencia... ... 23 598 | 4 284 
Yarmouth .,, isi 16 | 2.91 | o sae 
| 


Pressure was very variable owing to a constant 
succession of barometric depressions which came 





the fact that the plane of its vibrating membrane 





to the eastward. The winds consequently were 
unsteady, the temperature variations quick and 
sharp, and the weather generally changeable. The 
mean pressure was below the normal value, except 
in the north. The mean temperature was above 
the normal in the north, in all other dis- 
tricts below. The rainfall was normal in the 
north, elsewhere it was excessive. Clear weather 
was reported most frequently in the north and 
east, least in west, as 11 to 6; overcast most 
frequently in the west, least in east, as19to 9. It 
thus appears that the north alone enjoyed 
seasonable weather in all respects, while the 
west had a cold, wet, and dull month on: the 
whole. The first eleven days were fine generally 
with easterly winds and steady mean tempera- 
ture. On the 2nd a thunderstorm happened in 
central England. On the 5th lightning occurred in 
the south-east district ; in London at 11.15 p.m. a 
single long flash was seen without any cloud being 
visible, only a slight haziness. The 6th and Tih 
were fine days without rain at any of the reporting 
stations. The 8th wasa brilliant day all over the 
islands. The 9th was fine, though cold, and dry. 
The 10th, 8 a.m. chart was remarkable for a uni- 
form state of pressure—30.15 in.—probably never 
so noticeable before. At 8 A.M., 14th, a low pressure 
of 29 in. extended from west to east, centrally, with 
E.N.E. winds to the northward, and W.S.W. to the 
southward, and stormy weather. This state of 
atmosphere succeeded a rainfall of 0.85 in. at 
Aberdeen, .83 in. at Barrow-in- Furness, and 
.93 in. at York. A thunderstorm occurred in 
the south-east district on the 15th. The chart 
for the 20th, 8 a.M., showed remarkable uniformity 
of temperature, exceeding 50 deg. The distribu- 
tion of pressure on the 29th, & A.M., was very 
irregular and curious. A low centre, 29.2 in., was 
at the north of Scotland, and another, 29.15 in., 
to the south of Ireland. Temperature was low, 
snow fell at Roches Point, weather was unsettled, 
and the winds tempestuous. These depressions 
coalesced and passed E.N.E.-ward, the lowest 
barometer, 28.85, occurring at Pembroke at noon ; 
28.91 at Cambridge, 5 p.m. As the centre passed, 
the W. and N.W. wind blew with extraordinary 
violence in its rear. From 6to 11 P.M. the gale 
was very severe over London. The pressure of 
wind about this time reached 49 lb. at Greenwich 
and then the anemomeier failed. At 8 a.M., 30th, 
the depression was off the south of Norway. At 
Holyhead 1.05 in. of rain fell. On the 25th at London, 
rain to the amount of 0.91 in. fell. The maximum 
temperature reported was 67 deg. at Cambridge on 
the 2Ist; the minimum 27 deg. at Wick on the 
17th, with much snow in the north. On the 7th 
the barometer was as high as 30.6 in. to the north 
of Scotland. There was more than usual easting 
in the winds, causing the general resultant to be 
S.E. by S., though its normal direction is W.N.W. 
for April. 

During the five weeks ending May Ist, the general 
average of bright sunshine, for the whole islands, 
was about one-third of its possible duration. 
Referred to districts it was 41 per cent. of its 
possible amount in east, south, and south-west 
England, 38 in south Ireland, 36 in north Ireland 
and central England, 33 in west Scotland, 31 in 
north-east England, 30 in north-west England, 2) 
in east Scotland. The south and east of England 
had the most sunshine, and Ireland had more than 
the rest of England, and than Scotland. 

The mean temperature of the air at Greenwich 
for April, in relation to wind and weather, as 
deduced from thermograms taken at the Royal 
Observatory during the years 1849-68, are as 
follows : 





Mean Mean | Mean 





Conditions. of Warmest, Coldes F meen 
Days. Hour, | Hour. omar 
deg. deg. | deg. deg, 
All weathers .. aes 47.2 54.3 | 41.8 15.0 
Wind N. ave | 429 49.2 | 37.8 11.4 
oo wee see o 44.6 51.9 39.2 12.7 
_ = oon oe 46.1 64.2 39.5 14.7 
a Oe «wa «lt OS 57.0 | 418 15,2 
— eee da 50.6 56.5 | 45.0 115 
o Gite wa . «= 0.6 56.8 45.6 11.2 
o we can oo. 49.5 56.4 44.1 12.3 
— * ae ooo 48.4 50.3 37.2 13.1 
Overcast sky ... eee 46.4 50.1 43.5 6.6 
Cloudless sky... «- 50,9 63.3 | 40.1 23.2 
| 





A clear day in April is, on the average, 4.5 deg. 
warmer than an overcast day, though clear weather 
is the exception, not the rule. The coldest wind is 
from N., the warmest from 8.8.W., and their tem- 





from the Atlantic and passed over these islands 
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peratures differ on the mean, about 8 deg. The 
S.E. wind gives the greatest daily range of tem- 
perature. The mean temperature of the warmest 
hour is 50.1 deg. with an overcast sky, and it rises to 
63.3 deg. with a cloudless sky, an increase of 
13.2 deg. due to solar radiation being more effective 
through a clear atmosphere. The mean tempera- 
ture of the coldest hour is 43.5 deg. with an over. 
cast sky, and it only falls to 40.1 deg. with a cloud- 
less sky, showing that terrestrial radiation is not 
so effective as in March, when the nights are longer. 
The greatest range of temperature occurs with a 
clear sky, the days being hotter and the night 
colder, especially with easterly winds, than with | 
other conditions of weather. 








PRIVATE BILL LEGISLATION. 

On the 19th ult, the Committees of the House of ! 
Commons resumed their sittings after the Easter| 
holidays. 

Group 5.—The Committee of which Mr. Evans is | 
chairman have thrown out the Bill of the Sutton | 
and London and South-Western Railway, by which | 
it was sought to construct a line but little more 
than two miles long, from the Epsom line of the 
London and South-Western Railway, near Wor- | 
cester Park Station, to Sutton, near the station of | 
that name on the Mitcham and Epsom line of the | 
Brighton Railway ; no junction was proposed with | 
the latter railway. The object of the proposed 
line was, as is the case with many others in the 
suburbs of London, to develop fields into eligible 
building sites, and much evidence was given to show 
how suitable the district traversed by the line was 
for the purpose. 

The London and South-Western Railway Com- 
pany, as is usual, opposed, their contention being 
that any more traflic brought upon their Epsom line, | 
already so crowded on race days, would seriously 
disorganise its working, an effect which the Epsom 
traflic itself usually produces upon the traffic of the 
remainder of their line, as must be the experience 
of all season-ticket holders on that railway. | 

The weak point of the case, however, was the fact 
that there were no running powers asked for, and | 
no helping hand was held out by established com- 
panies, consequently the working of and finding 
stock for an independent line of but two miles in 
length was the only solution of the question of 
working, and that failed to satisfy the Committee. 

The next Bill considered by this Committee was 
that of the Wimbledon, Merton, and West Metro- 
politan Railway, which is very similar in character 
to that just described, that is to say, it seeks power 
for the construction of a railway 24 miles long, in 
order to supply accommodation to a district consist- 
ing at present of fields, but rapidly approaching the 
state when building could profitably be started. 

‘The proposed line commences by a junction with 
the authorised Kingston and London Joint Railway 
at a point about } mile south of the Thames, 
traverses the districts of South Fields, Wandsworth, 
and Wimbledon Park, and terminates by a junction 
with the Wimbledon and Merton line of the Brighton 
Railway, at a point about $ mile north-east of 
Wimbledon Station; there is also another junction 
with the latter line pointing towards Tooting. 
Running powers are sought to Streatham Station on 
the London and Sutton Junction line of the Brighton 
Railway Company, It is a line much wanted, and if 
worked in connexion with the trains of the South- 
Western and District Companies would afford a 
valuable means of communication at present wholly 
wanting between Norwood, Streatham, and Wimble- 
don on one side, and Putney, Hammersmith, and 
Kensington on the other. 

The London and South-Western oppose because | 
power is sought to form a junction with their joint 
line, and also the Brighton Company on account 
of the running powers: a great deal of evidence has | 
been given on one side to show that the grievances | 
are entirely visionary, and by the opposition to 
give them a substantial weight and appearance. | 

Group 6.—The Committee of which Mr. Leveson | 
Gower is chairman, have had before them the Lam- 
bourn Valley Light Railway Bill, by which it is pro- 
posed to construct a railway of the cheapest kind 
along the populous valley of the Lambourn, a stream 
rising in the Berkshire downs, and after a course 
of about fourteen m les nearly parallel to the Kennet, 
joining that river near Newbury. 

The proposed railway is about 12} miles in length, 
and joins no otler line, though, as its termination 
is close to the goods yard entrance of the Great 





| 





Western Railway at Newbury, is it probable that 
at some future date a junction with this railway 
may be applied for. 

In order to make the cost of the line as low as 
possible, nearly all the roads affected are proposed 
to be crossed on the level. This proceeding, in one 
instance, has raised up the only opposition to the 
Bill, the road in question being a main road, and 
the point of crossing just outside the entrance to a 
mansion of historical interest, the property of Mrs. 
Eyre; this alleged to be an unnecessary and 
wanton interference with the rights of property, as 
it was suggested that other and inoffensive means 
of crossing the road should have been made use of. 
The Committee, however, did not consider the 


| objection serious, and passed the Bill. 


The next Bill taken by this Committee was that 
of the Radstock, Wrington, and Congresbury Rail- 
way, which, also, was favourably considered by the 
Committee, who passed the preamble. ‘This line, 
promoted by an independent company, is about 
143 miles long, and commences by a junction 
with the Bristol and North Somerset Railway, 
34 miles from Radstock, and traversing the Somer- 
setshire coalfield terminates by a junction with the 
Cheddar Valley line of the Great Western Railway 
near the Congresbury Station. The railway will 
be of much service in opening up a large area of 
this important coalfield, where now, on account of the 
distance from railway accommodation, the establish- 
ment of collieries would not be remunerative. It will 
also shorten the distance between existing workingsin 
this coalfield and the south-west, the present trattic 
by rail having to make a considerable detour. 

The Bristol and North Somerset Railway, who at 
present carry the bulk of the coal from this district 
to the North, and who, of course, may, to some 
extent, be deprived of traffic by its diversion over 
the proposed line, opposed. But, on the other 
hand, the Great Western Railway, who, perhaps, 
are not altogether on the friendliest terms with the 
opposing company, supported the Bill, and no doubt 
aided materially in bripging its course so far to a 
satisfactory conclusion. 

Following this Bill came those of the London and 
South Western and Didcot, Newbury, and South- 
ampton Railways, which are taken together. A 
portion of each are, to a great extent, competitive 
in their objects, but the object of the latter 
company is one of great importance now-a-days, 
and also brings forth the greatest powers of both 
sides, It is the breaking up of the monopoly of 
railway accommodation to an important and dis- 
satisfied port. As the case has only just been 


| opened, we shall defer until next week a more 


extended report upon it. 

Group 12.—'The Committee presided over by Sir 
John Kennaway have been for several days occu- 
pied upon the Birmingham, Walsall, and Cannock 
Chase Railway Bill, which is independently pro- 
moted by Lord Shrewsbury and other influential 
landowners in the district, and supported by almost 
all the noblemen and gentlemen whose property is 
affected by its construction. ‘The chief objects of 
the railway are to supply additional and much 
required accommodation between Rugeley, Walsall, 
and Birmingham, and more particularly to the 
Cannock Chase Colliery district, which for years 
past has suffered from the insufficient service of 
the London and North-Western Railway at present 
in possession. 

The proposed railways consist of a main line about 
244 miles in length, and branches of about four 
milesmore. Running powers are also sought over 
the Great Western Railway to Snow Hill Station, 
and over the London and North-Western Railway 
into Hednesford Station, and also for a short dis- 
tance over the Midland Railway. The two last- 
mentioned companies have petitioned against, and 
have appeared by counsel. The Great Western 
Railway Company have not put in an appearance, 
neither did the Birminghani Canal Company, whose 
interests are to some extent interfered with, until 
the second day. The case of the promoters, sup- 
ported by the evidence of many witnesses, among 


| others Mr. John Nurthall Brown, who appearing as 


he does under order from the House, may be con- 
sidered unbiassed, is shortly this, the London and 
North. Western Company either have not been able or 
willing to accommodate the traftic which the collieries 
in the district could have sent over their system, con- 
sequently they have suffered very much from the 
restrictions put upon their output and development, 
especially at the season when the demand for coal 
was the greatest, and when the canals (also 








under London and North-Western influence) were 
sbstructed by frost. On several occasions efforts 
have been made to promote a line in this district 
to accomplish the desired object, but they have 
been unsuccessful; in two instances Standing 
Orders were the fatal obstruction. Another, 
and by no means unimportant object of the 
proposed line, is to establish a more direct and 
uninterrupted passenger communication between 
Walsall and Birmingham, between which place a 
great deal of business passes; the present route by 
the London and North-Western Railway makes a 
detour round Birmingham before entering that 
town, involving an extra journey of something like 
four miles out of eleven, and a comparative expen 
diture of time, the line being at the same time 
excessively crowded by all kind of traflic, the trains 
upon it averaging 200 per day. 

The Cannock Chase Colliery district is evidently 
rising in importance, as the South Staffordshire 
coaltield, from which Birmingham and neighbonr- 
hood draw their supplies, is gradually becoming 
worked out, in addition to which its output is 
rendered less remunerative owing to the increased 
cost of drainage, which is at present 6d. per ton, 
and is probably to be increased to 9d., powers being 
at epee sought for that purpose. 

The case in opposition of the London and North- 
Western is that the accommodation provided by them 
in Birmingham is ample, but that collieries often send 
their coals without their being invoiced to any par- 
ticular dealer, and are therefore liable to be detained 
in trucks waiting for sale ; also that the promoters 
do not show satisfactorily how the capital, about 
1,000,000/., is to be raised. To these allegations the 
promoters reply that, if coal has been delayed in 
trucks at Birmingham, it has not been from the 
cause assigned, but because the dealer to whom they 
were originally invoiced had, through the delay 
in delivery, to supply himself elsewhere, and 
consequently refused to receive those originally 
ordered when they at last did arrive. As to the 
capital, they had no doubt that for a line with 
such good prospects as that which they promoted, 
they would have a satisfactory answer from the 
public when they appealed to them. Lord 
Lichfield opposes the line because, as he alleges, 
it, interferes with ,his mansion, but the pro- 
moters point out that he himself about four 
years ago promoted a line which affected his 
property in a far more prejudicial manner. 
Another landowner, Mr. Antis, also opposes for 
similar reasons; but as the mansion is some 7( ft. 
above the line, and a quarter of a mile distant, the 
objections do not appear to have much weight. 

Ihe following is a short summary of the principal 
decisions as to Private Bills for railways up to last 
week, 

Bills read a third time in Lords—Abbotsbury, 
Callander, and Oban, Moffat, Lanavady and Dun- 
given. 

Bills reported by the Lords—Rhondda and Swan- 
sea Bay, Oswestry, and Llangynog; Pontypridd, 
Caerphilly, and Newport ; G:lamorganshire Canal. 

Bills read a third time in the Commons—Glasgow 
and South-Western, Golden Valley, Great North of 
Scotland (various powers), North-Kastern Railway, 
Alnwick and Cornhill. 

Bills reported in the Commons—Caledonian, 
Central Northumberland, Cleaton and Workington 
Emerdale Railway, Glasgow and City District, 
Great North of Scotland, Buckie Extension, Great 
Western No. 2, Highland, Kilsyth and Falkirk, 
Kingsbridge and Salcombe, London and Brighton 
(various powers), Lambourn Valley, Rhymney Rail- 
way, Llangammarch Neath and Brecon, Radstock 
Wrington and Congresbury, Taffe Vale, Windsor 
and Ascot, Charing Cross and Waterloo Electric. 

The following Bills have come to an end from 
various causes : 

Ascot Windsor and Aldershot, Combe Sutton 
and Croydon, Glyncorrwg, Rhondda and Swansea 
Junction, Harrow and Uxbridge, Kilkenny Junc- 
tion, Longton Adderley Green and Bucknall, Man- 
chester and Milford, Oxted and Groombridge, South 
Wales and Severn Bridge, Swansea Oystermouth 
and Mumbles, Waterloo and City. 








THE SHIPWRIGHTS COMPANY’S EXHI- 
BITION OF NAVAL MODELS. 

Tue International Exhibition of Naval Models 

held at Fishmongers’ Hall by the Shipwrights 





Company, to which we drew attention last week, 
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ge 430 ante, was opened with great éclat on 
Tuesday last, the 2nd inst., by H.R.H. the Duke 
of Edinburgh. ‘This Exhibition quite comes up to 
our anticipations, and justifies the opinion we 
expressed that it would be the finestand most interest- 
ing that has ever been held in this country. It was 
greatly admired on ‘Tuesday by the numerous com- 
pany, which included many distinguished foreign 
representatives, that attended at the opening cere- 
mony. ‘The success of the Exhibition is mainly due 
to the exertions of Mr. A. D. Lewis, warden of the 
Shipwrights’ Company, who has acted throughout as 
honorary secretary. 

There are altogether nearly 400 models of diffe- 
rent classes in the Exhibition, and out of these 
about 120 have been entered for competition for the 
medals offered by the Shipwrights’ Company. Gold, 
silver, and bronze medals will be awarded to the 
best models and designs for vessels of war, mer- 
cantile steamers and sailing ships, river steamers, 
yachts, fishing smacks, tugs, barges, boats, and 
steam Jaunches ; and a sum of 50/. offered by Mr. 
ex-sheriff Burt will be awarded for the best system 
proposed for the improved ventilation of passenger 
ships. ‘Tbe judges in the various sections are well 
shosen, and their awards cannot fail to command 
the confidence of all who are interested in shipping. 

In the warship section, although there are many 
exhibits, only three are entered as competitive. One 
is put in on behalf of Mr. A. Krupp, of Essen, and 
is a twin-screw steel gun vessel or cruiser armed 
with two of Mr. Krupp’s patent central pivot 
15-centimetre guns. She is ]6u ft. in length, 23 ft. in 
extreme breadth, and 12 ft. 6in. in depth from 
underside of upper deck to top of keel. Her load 
draught of water is 10 ft. and displacement 380 tons, 
and she is expected to be capable of steaming at 
from ]7 to 18 knots per hour with an indicated 
horse power of 1100 to 1200, The other two are 
beautiful models of Messrs. Yarrow and Co.’s 
torpedo boats, one of which represents a boat built 
for the Italian Government which obtained a speed 
on trial of 25} statute miles per hour. 

The other models of vessels of this class which 
are exhibited are not entered for competition. 
These include H.M.S. Monarch, Devastation, and 
Leander ; the French ironclads Admiral Duperré, 
Dévastation, Rédoubtable, and Tempéte; the 
Russian circular ironclad Novgorod ; the Argentine 
ironclad Almirante Brown; the Dutch ironclad 
monitors Hlaai and Matador ; and several Dutch un- 
armoured cruisers and gunboats. ‘The most striking 
of these models are the French exhibits. The 
Admiral Duperré, now preparing for her trials at 
Toulon, is one of the most formidable ironclads 
afloat. She is a fully-rigged vessel, and is 319 ft. in 
length between perpendiculars, 67 ft. in extreme 
breadth, and has a load draught of water of 
26 ft. 9 in., with a displacement of 10,486 tons, The 
side armour is confined toa belt at the water line 
214 in. thick and 8 ft. in depth. At the top of this 
belt an armoured deck is fitted. ‘The whole of the 
ship above the armoured deck, which is 2 ft. 6 in. 
above the water line, is unarmoured, with the 
exception of four barbette towers on the upper 
deck, which are plated with 12 in. of armour. The 
armament consists of fourteen 5}-in. guns, which 
are carried on the unarmoured broadside, and four 
134-in, 48-ton guns, one of which is org in each 
of the armoured towers on the upper deck and fired 
en barbette. These four guns have a most com- 
manding position, as they are 27}{ft. above the 
water line, and can sweep the horizon in all direc- 
tions. 

The Admiral Duperré is a twin-screw vessel, and 
is titted with high-pressure compound vertical 
engines of the three-cylinder type. The high- 
pressure cylinders are 6] in, in diameter, and the 
low-pressure 78 in., the stroke being 39.4in, They 
are expected to work up to 7400 indicated horse 
power, and give a speed of ]4} knots per hour. 

The Devastation and Redoubtable are ships of 
the same type, but the former is the more powerful. 
They are each fully rigged, and have a belt of 
armour plating at the water line, with an armoured 
central battery. The armament consists of eight 
10}-in. guns, four of which are placed in the central 
battery, and have a great range of fore-and-aft fire ; 
two are mounted en déarbette in half turrets on the 
upper deck ; and two on revolving platforms at the 
bow and stern. There are also six 5}-in. guns 
carried on the upper deck. The Devastation is 
312 ft. in length, 67 ft. in breadth, and has a load 
draught of 25ft., and displacement of 9600 tons. 
The armour belt is 15 in, thick, and the armour on 





the battery 9}in. She is a twin-screw vessel with 
high-pressure compound three -cylinder engines, 


the wage that experience has made him worth. The 
contention of the miners is that the system 


The indicated horse power intended was 6000, to | continues to enlarge the amount of the labour at 


give a speed of 14 knots, but the horse power may 
be increased, by the use of the blast, to 8000. The 
Redoubtable is the same as the above, except that 
her breadth is 61}ft., and displacement 8850 tons. 
The armour plating is lin. less in thickness on the 
water-line belt, and 4 in. less on the central battery. 

The Tempéte is an armoured low-freeboard turret 
vessel of the second class for coast defence. She is 
without rig. Her length is 241 ft., breadth 57 ft. 9 in., 
load draught 16 ft. 9 in., and displacement 4500 tons. 
The freeboard is 3 ft., and the water line is protected 
by an armour belt 1]?in. thick. At the top of the 
freeboard an armoured deck 2in. thick is fitted, 
above which rises a long central breastwork, with 
one revolving turret at the fore end. The breast- 
work and turret are each protected by 1]}in. of 
armour plating: ‘The armament consists of two 
10$ in, guns, which are carried in the revolving 
turret. She is a single screw ship, with engines 
indicating 1500 horse power, and capable of driving 
her at the rate of ten knots per hour. 

The French ironclads all have very sharp and 
powerful ram bows, which project much farther in 
advance of the stem than in our ships, They also 
have great command of fore-and-aft and all-round 
fire. In the broadside ships the sides are recessed 
so as to enable the utmost extent of fore-and-aft fire 
to be obtained. They are also not -limited in 
armament to a few armour-piercing guns, but carry 
in addition a number of light guns of 5} in. calibre. 
These light guns are not mounted behind armour 
plating, and are doubtless intended for use against 
unarmoured ships, This is an important feature of 
these vessels, and one which we have often thought 
should be introduced into our own Navy. Our large 
ironclads, the Inflexible for instance, have their 
four, or some such number, of heavy armour- 
piercing guns, and these are the only long range 
guos they can employ against attacks from 
armoured or unarmoured ships. It would greatly 
increase their fighting power if in addition they 
carried a supplementary armament of light long- 
range shell guns for use against unarmoured ships. 

There are various models of ancient craft, but 
they are chiefly interesting from an historical'point of 
view. A beautiful model of the Viking’s ship of 
1000 years ago, from Norway, is, of course, of the 
greatest antiquarian interest. There are also models 
of the Royal Sovereign, which was built for 
Charles I. by Mr. Peter Pett; Nelson's flagship, 
the Victory, launched in 1765; the sailing three- 
decker, Qlueen, laid down in 1833 from the designs 
of Sir W. Symonds ; the screw three-decker, Howe, 
laid down in 1856; the Erebus, built in 1856, the 
first iron-cased ship constructed for the British 
Navy ; and a Dutch three-masted sailing ship built 
in 1779. ‘Tkere is also a very curious model of a 
fifty-nine gun frigate, built of ivory and fully- 
rigged, exhibited by Mr. Octavian Blewitt, which 
was made by the French prisoners confined in 
Milbay Prison, Plymouth, about the year 1810, and 
a full-rigged model of a two-decker found in a garret 
at St. Malo, then the property of an old sailor, 
which is supposed to have been made by one of the 
English prisoners during the war 1793-1815. There 
are gold, silver, and bronze models to be awarded 
for the best competitive models in the different 
classes of warships, and the judges in this section 
are Admiral Sir G. T. Phipps Hornby, K.C.B., 
President of the Royal Naval College, Greenwich, 
and Sir E. J. Reed, K.C.B., F.R.S., M.P. 

(To be continued.) 


NOTES. 
MAcnINE MINING IN CLEVELAND. 

Some time ago we noticed the fact that an 
attempt was being made in the Cleveland district to 
win ironstone by drilling machines. A considerable 
measure of success has attended the system, and 
already a not inconsiderable proportion of the total 
production of ironstone in that district is won by 
the drilling machines. As yet the introduction of 
the system is not general, nor is it attempted to 
introduce it into all mines, but where used the 
mchines do good work. Opposition on the part 
of the workmen to this innovation may not be 
plainly shown, but it is none the less felt. The 
miners say that the use of the machines en- 
courages a system called the “ breaking up ” 
system, under which a skilled miner engages an 
unskilled man, the former paying the latter a mere 
labourer’s wages until he becomes able to demand 











the disposal of the owners, and tends to keep down 
the rate of wages. It is useless to argue against 
contentions of this kind, but the fact that in spite 
of opposition the use of drilling machines is being 
increased is a proof that the system is successful 
in a very large degree. Its ultimate success would 
contribute very materially to the reduction of the 
cost of producing ironstone in the Cleveland 
district. 
ANTI-FOULING Compositions. 

The question of a successful composition for 
ships to prevent fouling is once more occupying 
the attention of the Admiralty authorities. The 
preservation of the most costly additions to our 
Royal Navy, the Edinburgh and Colossus, in 
respect to exfoliation of their under water plates, 
has recently come under the serious consideration 
of the Board of Construction at Whitehall. 
Several compositions have been partially tested. 
Two special descriptions have been selected for 
further trial up to the present time. These are to 
be placed upon the bottom of the Mercury, one of 
the first steel ships built by the Admiralty. One 
other special composition is now before the Board, 
which has been brought to their notice within 
the last few days. It has been patented by a 
Captain Renney, of the merchant service, and is 
manufactured by Messrs. Kirkaldy and Son, 
marine engineers and ships’ chandlers, West 
India-road. Most satisfactory results have already 
been obtained with this composition by many of the 
most important shipping companies, a considerable 
number of vessels having returned from long voyages 
to China, Japan, and India, without the slightest 
sign of fouling from sea growth. This composition 
dries in one hour after application, and presents a 
smooth bright surface. Analyses are being made 
at the Admiralty to ascertain if it contains any 
matter injurious to the plating or any matter liable 
to explosion from spontaneous heat. 


Ber_y’s ELectricaL Directory. 

The rapid development in the industrial applica- 
tions of electricity has created so many new manu- 
factures, and such a variety of new interests, that 
an electrical directory has become more than a 
convenience, and will soon grow into a necessity. 
Mr. Berly has, therefore, supplied a real want, 
which will continue to increase from year to year. 
In this first issue a large amount of very valuable 
information has been got together, and it is really 
quite surprising how great a variety of trades and 
occupations find a proper place in the classified 
pages. Lists of trades and names for London and 
the provinces are given, and probably these lists are 
very complete. It must be remembered, however, 
that the first issue of any directory cannot be per- 
fect, but must be gradually developed with each 
succeeding edition. Thus it will be almost a necessity 
for Mr. Berly to add Continental lists to his book, 
for in electrical industries it isas important to have 
information of foreign manufactures as of English 
ones. Besides the statistical data there is a good 
deal of useful information, a brief review of the 
development of electrical industry, some tables 
and formule, list of telegraph companies, &c. We 
trust in future issues that the subject-matter of 
the book will be more clearly separated from the 
advertisements, instead of being to so large an 
extent interleaved. Such a change will scarcely 
detract from the value of the directory as an adver- 
tising medium, while it will render it more con- 
venient as a book of reference. We have no doubt 
that each succeeding issue of Mr. Berly’s book will 
meet with the increasing success it will, we are sure, 
merit. 


NeW METHOD OF EXTRACTING SULPHUR. 

Mr. La Tour du Breuil, in a recent number of 
the Comptes Rendus, proposes an improvement in 
the extraction of sulphur which, if generally 
adopted, is likely to do away with a great nuisance 
that one has to put up with in certain parts of 
Sicily and Italy. For the last six years, Mr. du 
Breuil has been active in the sulphur mines of 
Sicily, and he now thinks to have discovered a 
system that will answer better than two sug- 
gestions often recommended, the use of heated 
air or superheated steam for the fusion of sulphur. 
At present, the old “calcaroni,” large heaps of 
sulphur ores, covered with clay, in which the 
greater bulk of the sulphur is melted by parts of 
the same material burning in their primitive style, 
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are still greatly in favour. Mr. de Breuil had the 
idea of using water, the boiling point of which he 
raised considerably by dissolving salts in it. Cal- 
cium chloride was selected for this purpose, as 
cheap and being entirely indifferent to the sulphur 
as well as the gangue. The boiling point of the 
solution employed, with 66 per cent. of calcium 
chloride, was 120 deg. Cent. (248 deg. Fahr.); sulphur 
melts already at 111 deg. Cent. (232 deg. Fahr.). The 
sulphur ore is heated in a vat filled with this solu- 
tion and the melted sulphur collects at the bottom 
of the vat. A continuous process is obtained by 
employing two vats, the calcium solution being 
drawn off into the one whilst the other is being 
emptied. A very pure sulphur at the price of 
5 francs per French ton, is said to be gained by 
this process, absolutely free from sulphuric and 
sulphurous acids, and the loss of sulphur not ex- 
ceeding 3 per cent. These would be very manifest 
advantages if we consider that the waste in the 
calcaroni amounted to about one-third, and that 
the calcaroni fusing has to be discontinued during 
the five months, February to June, which are 
specially given to agriculture. 
METERS FoR EFFICIENCY. 

A short time ago, Mr. C. Vernon Boys, of South 
Kensington, brought before the Physical Society 
some interesting models of integrating machines, 
and his invention culminated in a_ new electric 
power meter, which has elicited much admiration 
for its ingenuity and promise. We gave a general 
description of this apparatus at the time, and hope 
to refer to it at greater length ona future occasion; 
but meanwhile we may state that a company has 
been formed to introduce it as a practical measurer 
of electric energy in connexion with electric light- 
ing and the transmission of power by electricity. 
Mr. Boys has opened up a new field of invention 
in applying kinematical principles to mechanical and 
electric measuring, and that the field is fertile is 
proved by the fact that he has so soon again come 
before the Physical Society with other apparatus 
of a similarkind. Ata recent meeting he exhibited 
to the Society models of machines for calculating 
efficiency by automatically dividing and con- 
tinuously recording the quotient of the speeds 
with which two results turn. If, for example, 
these are the records of two of his integrating 
power meters, one giving the work put into and the 
other the work sent out of any combination of 
mechanism, then the quotient gives the efficiency 
of the combination. If one measures work or 
current, and the other the speed of a machine, 
the quotient measures the value of horse power 
per hour or current per revolution. Mr. Boys 
described four machines of the kind acting on two 
principles from which he names them logarithmic 
and harmonic dividers. They both derive their 
action from rolling motion. The simplest 
made by hanging a magnetised steel reel from a 
pair of iron cones which are turned by the inte- 
grators. The reel travels about and continuously 
shows the value of the quotient. Another of Mr. 
Boys’ harmonic dividers is an ingenious adaptation 
of the turning principle of the Otto bicycle, and 
consists essentially of two wheels travelling on two 
dises capable of rotating, or in another pattern, two 
wheels travelling ona sphere, which is free to move 
round its equatorial diameter. 
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Tue Invian Pesiie Works DepartMent. 

The unfortunate error into which his Grace the 
Duke of Argyll fell when he charged the Civil 
Engineers of India in no measured terms of care- 
lessness and incompetence, and threw upon them 
the blame of certain gigantic failures for which 
the Royal Engineers were wholly responsible, 
very naturally brought again into prominence the 
grievances of the Indian Civil Engineers. The 
Duke of Argyll, when he learnt how gross an 
injustice he had been guilty of towards an honour- 
able and competent body, made the only reparation 
possible—an ample apology—and perhaps the Civil 
Engineers of India, whose professional character he 
had thus maligned, are really indebted to his Grace 
for the discussion that resulted from his blunder. 
We devoted considerable space to the subject a 
few months ago, and our articles have since been 
reprinted and published by Messrs. E. and F. N. 
Spon, of Charing Cross. These articles have given 
rise to a great deal of correspondence in our 
columns, and we are bound to say that the champions 
of the existing system failed to establish their case 
both as regards India and Cooper’s Hill College. 
In connexion with this subject and the recent 





Parliamentary debate on Cooper's Hill College, we 
would call the attention of our readers to a forcible 
and very excellent letter from Mr. A. R. Binnie that 
we publish on another page. Mr. Binnie, who was 
for many years a civil engineer in India, but who 
retired from the service, speaks with much autho- 
rity on a subject upon which the engineers of the 
department are debarred to a great extent from 
discussing. We would especially call attention to 
two points in Mr. Binnie’s letter. The first is one 





to which attention has been already called, and 
refers to a Royal Engineer officer, who thirteen 


years ago retired from the position of fourth grade | 
executive engineer, and who a few months ago was 
appointed toa first grade post over the heads of many | 
civil engineers, who, during the thirteen years he 
had been occupied only in a military capacity, had 
been devoting themselves to the executive service. 
The second point is that a Royal Engineer officer is | 
not obliged to retire for five years after attaining the | 
age of fifty-five if appointed chief just before reach- | 
ingthatage. But the civil engineer is compulsorily | 
retired at fifty-five years of age. How unfairly and 
disastrously this affects the position and chances of 
civil engineers in India, Mr. Binnie points out in | 
his letter. As regards Cooper’s Hill College, we 
dealt with that part of the subject last week. The | 
experiment has been and is a very costly one, and 
has quite fallen short of the object with which it | 
was founded. It has in fact ceased to be exclusively | 
an Indian training school, and has entered into 
direct competition with other technical colleges | 
under the protection of a large Government | 
subsidy. 
Tue Sree, TRADE 

The recent announcement of the intended 
removal of the steel works from Dronfield 
Workington has provoked much comment. It 
assumed that it is a further proof of the deca- | 
dence of the Bessemer rail manufacture in the | 
Sheffield district, but when it is stated that in that 
district there were, according to the returns to the 
British Iron Trade Association, in 1879 about 
82,000 tons of steel rails made, and that in the past 
year the production in the same district was} 
245,469 tons, it will be seen that the declension | 
cannot be said to have commenced at the latest 
date for which we have reliable figures. It is true 
that there has been an equal growth of the trade 
in other parts of the country, but it must be 
remembered that this is due to the fact that the 
iron rail trade in other centres has collapsed, and 
that the districts concerned have simply substituted 
steel rails for iron. Again, there is to be borne in 
mind the fact that the customers who use our rails | 
are also changing, and it is perhaps most to the| 
latter fact that we have to attribute the fact that 
Sheffield is not still the great producer of Bessemer | 
steel. For the home trade, and for the British | 
railways, its position is most favourable ; but it is| 
not so favourable for the export trade, on which, 
with the large production of steel rails now 
attained, we must, to a considerable extent, depend. | 
It is said that the Sheffield district is handicapped by | 
the cost of conveying to it the raw materials, and of | 
conveying to the ports the resultant rails. This | 
sum has been estimated at about 15s. per ton—a 
heavy charge on rails at possibly 6/. per ton. But 
although the reduction of that charge to 10s. would 
lessen it would not remove the difficulty, which 
arises not from railway charges, but from the posi- 
tion of the inland centres. If the charge can be 
reduced so much the better, but unless the railways 
carry the ore and the rails freely, Sheffield cannot 
compete for the export trade with those centres 
which are on the seaboard in coal-yielding districts, 
as must be admitted. In other classes of goods, 
in the production of the lighter steel articles, the 
great town of South Yorkshire has less to suffer, 
and it is to be remembered that in the delivery of 
rails to some of the great railways at home it has 
an advantage over its competitors—an advantage 
due to that position inland which tells against it 
for the export trade. In the latter, there are 
advantages possessed by the seaports other than 
those we have hinted at; and though in the past, 
when our chief customers for steel rails were those 
at home, the South of Yorkshire was central 
enough to cause the town to become the chief seat 
of the manufacture, it is a moot point whether it 
would not be to its advantage to turn its attention 
from the production of those heavy goods on which 
the cost of carriage presses heavily to the lighter 
goods that are less affected, and for which it has 
the accumulated skill of generations. 


| 


' 
AND SHEFFIELD. | 


to | 
is | 
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FOREIGN TECHNICAL LITERATURE. 
La Revue Scientifique (April 22) states that on April 4 
a Bill was passed by the French Chambers, appropriating 
7,458,785 francs to the cost of the proposed railway in 
Senegal. . 


The American Manufacturer (Pittsburg, April 7) 
announces that the inventor of the Keeley motor has 


| been ordered by the courts to disclose to the shareholders 


in the company the secret of the principle of his invention, 
Nearly 100,000 dols. have been sunk in the construction 
of experimental machinery. Mr. Keeley has refused to 
obey the order, and will probably be punished for 


| contempt of court, 


The Zeitschrift des Verbandes der Dampfhessel-Ucher- 
wachungs- Vereine (Breslau) for April publishes particulars 
of some tests made in Magdeburg as to the comparative 
strength of cotton and Russian and Italian hem» 
driving belts, which appear to have to a great extent 
replaced leather, gutta-percha, chain, and wire rope, in 
the Magdeburg district. The results proved that Italian 
hemp is 10 per cent, stronger than Russian, while cotton 
belting gives way at little more than half the strain 
required to destroy the hemp. 


We quote the following from the Overland Swamary 
(Calcutta, April 4): “The borings for coal in South 
Rewah have been very successful. Seven borings were 
made near Umaria, 34 miles from the station of Kutin, 
on the East Indian Railway, and a seam of coal was 
found 17 ft. thick, and of good quality. Thirty tons of 
this coal were raised, and sent for trial to Jubbulpore. 
This discovery is important for the Great Indian Penin- 
sula Railway, for which it is conveniently situated ; and 
the new coaltield will also be of great use for the upper 
lengths of the East Indian Railway, and the lines 
connected with them.” 

The Zeitung de $ Ve re ins The utscher Kise nhahn-V erwal- 
tungen (Berlin, April 24) has an extract from the report 
of the Swedish Royal Railway Department, on the work- 
ing of the railways in 1800. The total length of the 
system is 1215 miles, and the entire cost of construction 
a little over 11 millions. The small cost (only a little 
more than 900/. per mile) is accounted for by the greater 
part being small gauge. 285 locomotives and 8083 car- 
riages and wagons were in use, and carried 3,204,830 
passengers and 2,100,360 tons of goods. The receipts 
were 948,175, and the working expenses 574,000/. The 
latter represented 60} per cent. of the receipts, against 
69} per cent. in 1879, and nearly 73 per cent. in 1878. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLkKsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough. Previous 
to the market the Cleveland ironmasters held their usual 
meeting, and decided to maintain the price of No. 3 at 
433. 6d. per ton. It was found that Messrs. Connal and 
Co., the warrant storekeepers here, had a stock of 147,249 
tons, which is a decrease of 1693 tons compared with last 
week. In Glasgow they hold 634,323 tons. Merchants 
to-day quoted No. 3, 42s. 9d. to 43s. per ton prompt 
delivery, and small quantities changed hands at this figure. 
Some warrants were disposed of also at this price, but only 
for prompt delivery. Telegrams from Glasgow reported a 
firmer market in consequence of the heavy shipments from 
the Clyde. During the last few days the iron exports from 
the Tees have not been so brisk, but they are expected to 
improve very much as the month advances. ‘The total 
shipments from Middlesbrough during April were 68,909 
tons against 78,894 tons dnring the same month last year, 
and 88,018 tons in April, 1880. 

The Make and Disposal of Piy Iron in Cleveland.—This 
evening Mr. John Dennington, the secretary of the Cleve- 
land Ironmasters’ Association at Middlesbrough, issued the 
monthly returns, showing the make and disposal of pig iron 
produced in Cleveland. 


The Hematite Trade.—There is no change in the 
hematite trade. Nos. 1, 2, and 3 are selling at 53s. per 
ton f. o. b. west coast ports, and even less money than this 
is quoted. 

The Manufactured Iron Trade.—Prices remain the 
same as last week, makers asking 7/. 5s. per ton for plates. 
No sales can be effected at anything like that figure. 


The Strike in the North of England Manufactured Tron 
Trade.—On Monday morning the award of Mr. J. W. 
Pease, M.P., on the wages of the ironworkers of the North 
of England was published. The men claimed an advance of 
7 per cent, and he declines to consider that amount, but 
gives them an advance in the second quarter of the next six 
months. Instead of accepting the award loyally, as the 
men stated through their representatives of the Board of 
Arbitration they would do, they have struck throughout the 
North of England. Noisy meetings of the men have been 
held in different parts of the North, and they have passed 
resolutions to the effect that they should not resume work 
unless they obtain an advance of 7} per cent. At Consett, 
Darlington, and other places, however, the men are 
resuming work under Mr. Pease’s award, and it is hoped 
that in the course of a few days all the works will be in 
operation, and the men quietly resigned to the decision of a 
fair and impartial arbitrator. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING Nos. 
MAY 1, 1882, = 

In the Cases of Inventions communicated from Abroad 5 
the Names, &c., of the Communicators are given in|) April 

Italics after the ” Applicants’ Names. 27 

——— 

Kos, | NAMES, &o = 
and| op APP PLIOAN tS. ABBREVIATED TITLES, &0. 9008 
Dates. pet ak ae April | 

1882 28 

April | 2006 

1365 | | Morgan Brown. et- Telephone or individual calls. prod 

1946 | C, . ‘Boys, Wing. Secondary batteries. 2009 | 

1937 | J. — Newcastle- Manufacture of coke. 2010 | 

1948 | L. i Armour, Gates- Production of spray. 2011 | 

1949 | 8. G. Thomas, West- Bessemer converters. 2012 | 

mins 

1950 | BR. de * soldenhoff, Coke ovens. | 

Merthyr Tydfil 2013 | 

1951 | Boult. Beasley. Hooping casks, &c. 

1052 | Haddan. Courtenay. A new nut-lock. 2014 | 

1983 Hadéer. Olive Memorial plates for tombs, & | 

1954 _ F. Taylor, Neath. Heating. pickling, and | 

| metal plates, &c. | 2015 

1955 | Wolff. Afalmros. | Umbrellas, &. | 

1956 | Handford, Jarriant. ' Electric batteries and apparatus 

sesr | Dette. 2 . cunnected therewith. || 2016 

57 die. Ericsion. teering 8 8. | 

1958 | G  W. Hawksley and | steam fuller. | 2017 

} Wild, Sheffield. || 2018 

1959 | J. Noad and H. Salo- ——oF surfaces for decorative || 2019 

mon, London, ur poses. 

1960 | Lake. Lane. cibok Thovement. 2020 

1961 | Lake. La Grange, Preventing the running away of 

horses. 2021 

1962 | E. Behrens, Green- | Copying presses. 

Wich. 

196 _ Hides. Porteus. Supports to serve as a litter || 2022 

Apr 

1964 | A. Archer, Liverpool. | Brakes for carriages. 

1965 | Naish. Gotaas. * Sou’ wes } 2023 

1966 | W. Begg, Sale Py for the prevention of | 

. smoke. || 2024 

1967 | Haddan. Aappeller mane and minimum thermo- 

1958 | Edwards, Hoffmeister Gombined engine and boiler | 2025 | 

1989 | Siemens. Hunly and 4 new explosive compound, and 

ten i rijtrchler-Eal- method of preparing same. 2026 
enstein, 
a Nut locks. (Complete specification) 2027 

it |. —— and Racks for umbrellas, pipes, &c. 

- Saaen, Man- 2028 
7 shes 2029 

1972 | H. Detries, London Railway carriage roof lamps. 

1973 | Gedge. Pothier. Press for moulding seggars, &c 

ly7a | 1. Henson, Derby Barns and shelters with with raising and 

= falling roofs. | 2030 

1975 | lt &5 Bladon, Birming-| Ventilators and chimney cowls. April 

9 

1976 | T At. George, Attle- Apparatus for opening meat tins, | 2031 

Cc. 

ort | 3.°Baldwin, Keigh- | Valvee. | 2082 

ey. 

1978 | Lake. Favier. Decortication of stalks. China grass | 2033 

4 rhea, = separation of othe 
fibrous ons. 

1979 | J. Beresford, Bir- Urinals. “a -_ 

mingham. 2035 

1980 | C. Townsend, Bristol Thermometers. 

1981 | Clark. Hutchison. Charging hand printing blocks with 

— colour, 2036 

1982 | Vaughan. Werndi. Removable ——— owe | 

aeneen 2038 | 

1983 | A. W. Cooper, Dundee, | Gearing for slide valve, pumps, and) 2039 

NB. other parts of motive power en- 
gines 2040 
1984 | J. Chambers, Te Mata, Refrigerating and freezing appa-|| 9041 
Res io land. ratus. 
1985 | +i > Man- | Low-water alarm apparatus. 2042 
1986 | ry 4 “Field, Park- Safety matches. 
| . Stone 2043 | 

1987 | B. Sawdon, Hull. Burners for lamps 

1988 | Greeven. Greeven. Valve aparatas for pulsometer|| 2044 | 

engines. 

1989 | Haddan. Stewart Machinery for making barrels. 2045 

1990 | Haddan. Masson. Water wheels. 

1991 | Abel. Geerkens, Apparatus for cutting pipes. May 1| 

1992 | I, Knotting- Internal stoppers for bottles. 2046 

ey. 

1993 a = F. 8. Liley, | Umbrellas and suushades. 2047 

ndon. 

1994 | W. Chadburn, Liver- Mechanical telegraphs for ships, &c.|| 2048 

poo. 2049 | 

1995 | H DT aaatat Shef- Heating and rolling metals. 

eld. 2050 | 
1996 H. W. and H. King, | Manufacture and finishing of mole-)) 2051 | 
Hebden Bridge DC. . 

1997 | R. R. Gubbins, New | Horological candlestick. 

* om and A. Thum- 2052 
, London. | 

1998 | J. Robinson, Bradford | Vessels for containing oil, &o. 

1999 | J.B. Rogers, London. | Accumulating and sto: electric|| 2053 
| = and econ! tilis- o0se 
| ing their energy 

2000 |Don pS. De la Sala, | Life saving and floating appliances. 

ney. | 

2001 mi oat, Camden | Manhole covers for drains, &c. 

na. 

2002 | T. R. Crampton, West-| Excavating machines. 2055 

minster. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 









































Comprep sy W. LLOYD WISE. 








ABBREVIATED TITLES, &c. 











, 


| 


E. Gnsaiek, Burton- 
a 
J. Hallaso, Bir- 


ming 
C. J. Gibbs, 8meth- 


rr | 
sf" 
4 
a6 
od 


ch. 
M. Willshaw, Lenton. 


Abel. Gramke. 
Glaser. Teichmann. 
E. J. Chabrel. London. 


‘Arbroath. 

D. Johnson, Govan. 

J. Forbes. Coventry, 
and fa es | 
Smeth 

J. Mitchel, ‘Towcastle- 
on-Tyne 

J.T. Armstrong, New-| 
castle-under-Lyme. 


G. Hurdle and W. 
Davie, Southamp- 


ton. 
W. J. Walden, Lon- 
on. 
=e. Stanley. 
dan. Brainard. | 
t *Ftcher Warring- | 


J. oe Asten, Lower 


Norwood. } 
E. Mansfield, London. 


| J. H. oe a Bieing: 
ham, 


Wednes- 
J. C ‘Bievenson, Liver- 


pool. 
T. Thorp, Whitefield, 
and T. G. Marsh, 


spite, 


Voigt. 
T. Whittingham, Ru- | Fog-signal apparates. 


Manufacture of sugar. 
| Treating woven fabrics, skins, &., 


Oldham 
C. J. Bishop, 8t 
Helen's 
Lake. Davis and 
geley. 

6. May. 
Gardner, Hardinn. 


ting 
R, Brougham, London.| Electrical switches or 
changers. 


G. aent, Notting- 


am. 

Clark. Parise and | 
Flandin. 

M. Merichenski, Pop- | 


lar. 

J. J. Harrop, Man- 
chester 

Imray. Clamond. 


T. Body, St. Austell. 


A. L. Jousselin, Paris 
J. Hamilton, Strat- 


| haven. 
M. Fischer, Halle-on- | 


the-Saale, \. 
Harding. Pegier. 
Handford. ros. 
Lake, La Société de 
Tassigny Freres et 
Cie. 
Sig tas E. 
I. all, De 
RB. Broughain, Lon- 


10. B. "Wellin, {London. 


A. 1 Yc waaaes Edin- 
¥. w Wynne, Lon- | 


| estate. Lawrence, 
J. } A em Provi- 


back Sieckenius. 
4 teley, 


or oratield. 
Handford, Zdison, 


| 


Justice. Arepps. 


| J. A. A. Buchholz, 
London. 


J, Keats, Bagnal. 





Preventing the fouling of empty ale 
casks, &c. 

Brooches, &e. 

Handles of sad-irons, &0. 


bye mn g 8 ain. for horti- 
Sorting pota' 

| Caloric and — power engines. 
Railway signalling 
| D., P., and N, Fraser, | Manufacture of shoes. 

Diminishing the corrosion of screw 


Aerating, cooling, and rousing beer, 


parging. 
Washing machines. 
Treating amylaceous materials for 


Opening and closing of window-| 


Fasteners for gioves, &. 
Manufacture of ae. 
Gear-cutting machiner: 

| Gas burners for heating | purposes. 
| Obtaining electric light. 


Removing oily matters, &c., from 


th, &c. 
Attaching knobs to their spindles. 


Self-compensating pressure regulat- | 
Drawing gas from a main, and de- 


Process for ornamenting sheets, 
panes, , &e. 
An improved refrigerator. 


Beam end spindles and pulleys. 

| Locks, 

| Securing the blades of knives, &c. | 
} handles. 


| seein for w. clothes. | 
hts in the/|| 





London. 








tural 
apparatus. 


propeller blades. 


&c., partly applicable to hop or 
others 











the manufacture of starch, | 


Nos. | 
and | 
Dates. 


NAMES, & 


OF APPLICANTS. 


ABBREVIATED TITLES, 





| 


ie | J. ed Shipway, Bir 

2057 | 6. M. Sombart, Magde-| Gas engines. 

2058 | A. W. Porteous, Edin- 

2059 nese Broussier. 
A. L. 


Grims 


Controlling 


the distribution of 


sewage, &. 


Gas engines. 


| Machines for cutting paper. 
— Great | Operating fog horns. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


L.—Announced May 2. 








sugar, syrup, &c. | 
sashes, &c. 


cotton waste, tarred rope, Ameri- 
can cloth 


ing apparatus 
livering it at any required pres- 
sure. 


glo 
(Com- 
plete specification 





also waterproofing such articles 
without destroying the ventila- | 

properties thereof. | 
circuit 





in their 


Raising beer and t other liquids. 
| Appliances for producing intense 


png light. (Complete specifica- 


tric incandescent 


| Weaving fancy fabrics and looms 
| Pen holders and drawing pens. 


Apparatus for combing wool, &c. } 
Apparatus for the manufacture of 


ts, shoes, &c. 


| tem ~ ~% for looms. 


| Bits for horses. 
Dynamo-electrical machines, 


inghenet for distributing pow- 
= a, or liquid sub- 


windlass and other hoisting ma- 
a — 


Vaginal syringes. 

Automatic fire-extinguishers. (Com- 
plete specification). 

Rotary motors. 

Machinery for washing wool, &c. 


Electrical generators and engines, 
for ting gene- 


vehicles. 

Roller mills for the production of 
flour and apparatus to be used 
for ww the relative 
speeds and dimensions of the 
grinding surfaces. 

Manufacture of certain parts of 
boots and 


shoes, 





1496 


1498 


1500 
1502 


1504 


























1582 


Name. Name. No.| Name. 
! 
1882 
Reissig. Coleman. 1538 | Hodgson and 
Stormer. Wilder, Broadley. 
Bussler. Wilder, & | 1540 Cordua 
Lersner. Wilder. (Kortum). 
Brandon Wirth 1542 Ross 
(Cottrax). (Westmeyer)4 1544 Grimmett 
Allen ones. and Cook. 
(Cochran). Tidcombe. 1548 | Brain. 
Watts and Imray (La 1550 | Reddie (/7é/ie 
Swindells, Société and De la 
> | Theiler and Anonyme | Vieuville). 
| Theiler. des Cables | 1654 | Beanes. 
| Allen, Electriques)| 1556 | Williams. 
Andrews and) Naylor, 1558 | Truman. 
Parker. Rouse. 1560 | Horsepool. 
Macaulay- Denton and | 1562 | Lyon. 
Cruikshank Butler. 1564 | Tams. 
(Du Marais Jaques. 1566 | Wade. 
and La Lake (Fohn- | 1568 | Render, 
Grée). son and 1570 Jeffery. 
Handford ho hnson). 1572 Taylor and 
(Edison). Taylor. 
ake Darien and 1574 | Lake : Moser). 
(Comstock). Byrnes. 1576 | Barlow 
Lorge. Boult (Gros- (Bourau). 
Jobuson Desor- 578 Lake 
(Borton and) meaux). (Cooper F 
Willcox). Cunliffe. Dennis) 
Brookes. Reynolds. 1580 | Salomons. 
Farmer. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 

COMPLETE SPECIFICATIONS. 

For Particulars, see Corresponding Numbers in Lists of 
A 


pplications for Patents. 











































































































No. | Name. Name. No. | Name. 
1882 | 1882 
1932 | Young. | King 2026 | Lake (Davis 
1933 | Young. | (Gissinger ix Voigt). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Fridoy, 
May 19, 1882. 
No. Name. Name. No. | Name. 
1881 188 1882 | 
5611 | Edwards 5688 | V! arley and | 1009 | Lake (Bliven). 
(Erkensweig)) Varley. 1088 | Inskipp and 
5623 | Carus-Wil- Brown. Mackenzie. 
son. 1393 Rawes. 
5628 | Groth Little and | 1486 | ts 
(Grosser), Nickels. 1591 | 
5636 | Errington. Peters. 7 Vilhelm). 
5640 | Godfrey, Clark 1615 | Davies. 
56.6 | Morgan- (£lbing). 1635 | Lake 
Brown Lake (La ( Webber, 
(Batchelder). Grange), Kelly, 
5677 | Barrett. Lake (Rydolff Rand, and 
5678 | Wright. & von Pichler). Given). 
5680 | Abel (Ober- Haythorn- 1637 | Johnson 
dorfer and thwaite. (Fesca). 
Honig). Duncan. 1657 | Lake (Afoore) 
5687 | Carus-Wil- Macfarlan. 1932 | Young. 
son. Clark 1933 | Young. 
(McCarrol), 
11.—Time for entering Opposition expires Tuesday, 
May 23, 1882. 
No. Name. Name. No. Name. 
1681 1882 
5681 | Richardson. Kenworthy, 382 | Johnson 
5686 | Lake (Good- Beard, and (Allen). 
win). Whitehead} 411 Pieper. 
5692 | Jones. Moxon. 556 | Verity, 
5696 | Wallis (Fohr 6 | Haughton. Verity, and 
5714 | Johnson Vernon. Banks. 
(Geneste, Jaeobs and 643 | Plunkett, 
Herscher, Jacobs. 955 | Wirth 
and Co,) Leclere, (Réssler). 
5720 | Holmes. Payne. 1101 | Holcroft and 
5726 | Speight and Haddan Grundy. 
Speight. (Lefebvre &| 1127 | Imray 
5735 | Drake. Nagel). (Artimini 
5739 | Kinder idan 1158 | Hughes 
1882 (Neumeister) (Carwar- 
9 | Allix. Clark dine). 
25 | Payne. (Hours- 1249 | Levey and 
37 | Blair. Humbert). Lumley. 





462 


ENGINEERING. 


[May 5, 1882. 











Name. 


No, | 


1346 | Taylor. 

1374 | Stansfield. 

1390 | Rogers. 

1418 | Rollason. 

1526 | Lake 
(Fohnson & 





Fohnson). 


Name. 





Name. 





1882 
1536 
1558 
1561 
1582 
1593 


Reynolds 
rumac. 
Walker, 
Farmer. 
Urwick. 





Cowper and 
Sopwith. 
Halpin 
Richardson. 
King 
(Gisstnger) 





PATENTS SEALED. 


I.—Sealed April 28, 1882. 





Name. 


Edwards 
(Pyrkosch), 
Lockey. 
Smith. 
Edwards 


(Motard & 
Motard). 
Carus- Wil- 
son. 
Carus-Wil- 
son. 


I1.—Sealed May 





No. Name. 
1881 
4830 
4836 
4850 


Lake (Lay). 
Fiizmaurice. 
Allport and 
Punsbon. 
Lake 
(Porter) 
James 
Teague. 
Alexander 
(Buliott). 
Torr. 
Lake 
(Decauville) 
Wirth 
(Kalle and 
Co.) 


4856 | 
4873 
4876 
4904 


4971 
5049 


5296 





No. Name. 

1881 
5317 
543° 
5494 


5586 


English, 
Burder. 
Swan. 
Wirth 
(Och/er). 
5621 
1882 
121 
592 
795 


873 


Bucbholz. 
Knight. 
Dickson and 
Murray. 
Haddan 
( Wheeler). 
Reed 


917 


945 


2, 1862. 





No. Name. 


1881 
4584 | 
4821 
4826 
4834 
4335 
4839 


Bernett. 
Jones. 
Lowry. 
Dickinsc 2. 
Carter, 
Danischew- 
sky. 
Brockbank. 
Cobley and 
Tidcombe. 
Little. 
Gibbons and 
Anthony. 
Brewer, 
Piot. 
Rogers, 
Allsop 
Gardner 
| (Otds. Clark, 
and Hine) 
Cobley and 
Monckton, 
Young 
(Brosser). 
4896 >lener. 
4919 | Ketley. 
4931 | Lyall 


4841 | 
4844 | 


4847 
4848 


4849 
4351 
4855 
4863 | 
4870 


4877 


4884 





No. 


1881 
5000 
5003 


Name, 


Stearn. 
Barron and 
Raimes. 
Guillaume. 

Welton. 
Larrild. 
Abel (Klee- 
mann). 
Imray 
(Botsard) 
Kerr and 
Haworth. 
Brooker, 
Redfern 
(Bucz- 
kowskt). 
Carus- Wil- 
| gon. 
Millar, 
1882 
48 | 
172 
284 
436 | 


5038 
5067 
5081 | 
5112 


5131 | 


Steinbock, 
Jackson. 
Teodoresco. 
Imray 

| (Baudot). 
439 | Burdess. 
440 | Neilson. 





No. Name. 


1881 
657 | Wrightand 
Wright. 

Scheibler 
Burdess. 
Faure. 
Siemens 
(Szemens). 
Thompson 
(Cochrane 
& Mothers- 
head) 
Justice 
(Hovenden). 
Wilkinson @ 
McGounell. 
Payne. 
Perkins, 
Wimpenny, 
& Evans 
Lake (Xit- 
son). 
Scriven. 
| Bray 
Lake 
(Fogarty). 
Sooke, 
Lake (Evans), 


676 
683 
730 


760 


818 


899 


968 
97u 
978 
992 
1063 





FINAL SPECIFICATIONS FILED. 


April 22, 1882, 


4656, 4658, 466: 


4678, 4684, 4685, 4688, 4690, 
4760. 4864. all of the year 1851, 


4637, 4638, 4640, 


Nos. 4102, 4425, 4625, 4627, 4628, 4629, 4631, 4635, 
4641, 


4652, 4669, 4673. 


4681, 4696, 4708, 4889, all of the year 1551, 
4516, 4654, 4659, 4666, 4695, 4724, 5084, all of 


the year 18% 


"4663, 4668, 4672, 


4676, 4677, 


4687, 4700, 4702, 4739, all of the year 1831, 


4731, 4747, 


4691, 4724 


4725, 


and 268 of the year 1882. 
4699, 4704, 4706, 4707, 4711, 4712, 4713, 4714 
4715, 4717, 4719, 4722, 4790, 4853, all of the 


year 1881. 


4723, 4734, 4736, 4745, 4762, 4829, all of the 


year 1881. 





PATENTS WHICH HAVE BECOME VOID. 
1.— Through Non-Payment of the Third Year's Stamp Duty of 501. 





Imray 
(Engstrém) 
Davenieére. 
Haddan 
(Clayton). 
Haddan 
(Rosebrugh) 
Haddan 
(Black and 
| Rosebrugh). 
1481 | Maller and 
|  Geisenber- 


1477 


| ger. 
1484 | Gill (Sutton), 
1486 | Lake (Ryder 
| _ and Thomas) 
1495 | Haddan 
|  (Menciére), 
| Everard. 
Linford. 
Glaser 
( Toepffer & 
Schaede!). 
Smith. 
Bonneville 
(Hornbostel) 
Cotton and 
Cotton. 
Johnson 
(Harrison). 


1496 
1500 
1501 


1503 
1504 
1507 
1508 








No. Name. 
1879 
1509 | Johnson 
(Howard, 
Bates, and 
Pendieton). 
Watson. 
| Benson 
(Ocex/e) 
Berthon. 
Gardiner. 
Jones. 
Otto 
Glaser 
(Roessler). 
Pitt (De 
Nottbeck) 
Dawes. 
Mackenzie. 
Allmann 
(Pauli) 
Gray (Hark 
tnson and 
Pool). 
Reynolds 
| (Reynolds). 
Webster, 
| Fawkes. 
| Olpherts. 
| Mason and 
| Conlong. 
1555 | Holliday. 


1528 
1530 | 


1533 





Name. 


Lake (Gagnol 
and Clerc). 
3urgh. 
Bland. 
Wilkins, 
Illingworth. 
sake 
(Chamberlin) 
Whitehead, 
Haddan 
(Arnka). 
| Buckham 
(Smyth). 
Lake 
(Judson). 
Lake 


(Schultze). 
Borchardt 

( Wicker- 

sheimer). 
Barlow (Seck) 
Fowle. 
Grant, 
Greenhough 
Simey. 
Bamford, 
Brookes. 
Miiller and 

Geisenber- 

ger. 








11.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100%. 
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Name. 
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Newton 
(Allen) 

Gray. 

Newton 


| Newton 
( Palmer). 
Lloyd Wise 
(Kay). 
| Tongue 
(Cummings). 
Haseltine 
(Sutro). 


Greaves. 
Brakell, 
Mason. 
Buchan. 
Green. 
Southall. 
Koning. 


1436 
1440 


1441 | Stockwell. 
1452 | Longden 


1413 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
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No. No. Name. 
1879 
1662 
17u9 
1715 
1770 


No. Name. Name, 





1879 | 
1670 
1769 


1704 
1711 


Sinclair. 
Thomas. 
Ripley 

(St. Fokn). 
Burns, 
Coltman. 
Sellon and 

Edmunds. 
Cartledge. 


Davis 
Holden. 
Fryer. 


Spartali. 
Newton 
(Dehne) 
MacKenzie, 
| Dering. 
Walton. 
Wicks. 
Riley. 
Pieper 
(Garvens). 
| Jackson. 


205 


Pattinson. 

Johnson 
(Schla tter) 

Townsend 


1664 
1666 


1703 
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No. 


1875 
1618 


No. Name. | Name. 
1875 
1766 





Kerr, Anson and Ashworth & 





——<— 3 
the former having 
ocking spring bolt. 


plates, one on the frame, the other on the body, 
circumferential locking recesses, the other a | 
(September 14, 1881). 


3976. Electric Arc Lamps: P. Jensen 
(A. J. B. Cance, Paris). (6d. 5 #igs.)—Illustrations 
description of this lamp will be found on page 30 of 
volume of ENGINEERING. There are eight claims, 
14, 1881). 


3978. Churn, &c.: W. Rainbow ; 
2 Figs.)—Consists mainly in the combination Of a rane bn - 
revuiving on @ vertical axis and a rectangular vessel, fitted in on 
outer vessel so as to be readily removable therefrom, the form of 
the vessel being such as, without fixed blades, to ‘check Trot. he 
motion of the liquid. (September 15, i881). — 


3998. Handles for Knives, Forks. &c.: G. 
Sheffield. (4d. 7 Figs.J—The hollow metal case : maton, 
wood, bone, or horn, the former being stamped in halves and bein 
soldered together after being filled. The blades are fastened 
either with a through tang or a pin through the tang. (September 
16, 1881). 


4001. Baths, Sinks, &c.: J. Shanks, 
Rentrew, N.B. [td 16 Figs.)—is fur details 
provements on Patent 2056 of 1877. 


London. 
and a full 
the present 
(September 


Barrhead, 
, forming im- 
(September 16, 1881). 
4008. Rock-Boring Apparatus: M. Macderm 
and W. Glover,London. [(td. 8 /igs.)— The brake a 


uism described in Patent 2542 of 1877 is modified, it now consist 
| ing of a plate formed with a tube through which the main screw. 


| 
| 


of the machine passes, and with a hollow boss around which is 
hung a wheel in gear with the screw. The wheel is hollow at the 
back to receive an expanding ring, which forms the brake. The 
cams described in Patent 2598 of 1878 are modified so that the 
weight is lifted along a concave surface towards the centre of 
its axis, (September 17, 1881). 


4014. Mounting Crotchet Cotton and other 
Balls: H. Greg, Bolton. (2d. 4 /tys.)—For suspending 
such balls to ladies’ dresses they are provided with bands around 
them to which hooks are attached. ( eptember 17, 1881). 

4029. Telephone Transmitter: 8S. Pitt, Sutton 
Surrey. (4. Machalsti, Lemberg, Austria). (64. 8 Figs io 
Claims a microphone transmitter consisting of a vibrating plate 
carrying at its centre a soft caoutchouc flanged tube fixed against 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING APRIL 29, 1882. 
Abstracts marked with a * relate to applications not 


proc 
with. The number of Views given in the Specification Drawings | 


is stated in each case after the price; where none are mentioned 
the Specification is not [liustrated. 

Where inventions are communicated from abroad, the Names #c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mz. H. READER LACK. 


. Preparation for Healing Wounds and 
Sores: G Lowe, Barnet. ([2.);—The blooms of the plant 
called “ trigonella cerulea” are dried and subjected to distillation, 
and the distillate is combined with oily or fatty matter to form an 
ointment. Instead of being distilled the blooms may be crushed 
and the liquor mixed with the fatty matter. (July 21, 1881). 


3691. Vessels and Machinery for Aerial Navi- 
gation: A. L. Blackman, Nashville, Tennessee, 
USA. [l0d. 34 Figs.)—On a light metal frame is constructed a 
vessel enclosed within a cover of thin metal or fabric sufficiently 
strong to sustain the strain and impervious to gas, &c. ‘ 
vessel is divided into a space for gas, and a hull; the former is by 
buikheads divided into sections. the hull being also divided 
into portions to form cabins, engine and freightrooms, &e. Each 
gas space is connected with gas generators, copdensers, and reser- 
voirs, within the vessel. The vessel has also screws for propelling 
and steering, and machinery for changing their direction at will, 
and a governor for adjusting the propellers to keep the vessel on 
a level keel, &c. There are twenty-three claims. (August 24, 1881). 


3870. Washing and Toilet Cabinet: E. R. John- 
son, London. [‘d. 6 figs.|—Is for a portable cabinet for use 
on board ship, &c., containing water tanks, adjustable basins, 
shelves for medicive bottles, &c. (September 6, 1551), 


3887. Fountain Pen-Holders: D. H. Sparling, 
Oldham. [8d. 6 /igs.}—Is for a pen-bholder carrying an ordinary 
pen, and consists of a tubular ink reservoir, in which a piston 
slides, so that the reservoir can be charged by drawing the piston 
outwards, and ink is supplied to the pen by pressing on the 
piston or by admitting air througha valve. (September &, 1881). 


3925. Locking Devices for Roofs of Carriages 
and Perambulators, &c.: G. W. von Nawrocki, 
Berlin. (L. Schmetzer, Rothenburg-upon-the- Tauber, Bavaria). 
(6d. 9 Figs.}—The ribs of the bood are pivotted to plates on the 
side of the vehicle, and a spring extension on one of the ribs takes 
into one of a series of holes in the pilates. Modifications are 
referred to. (September 10, 1881). 


3939. Worm Gearing tor Driving Washing, and 
Wringing Machines, Cranes, Windlasses, &c.: 
A. Shaw, Lockwood, Yorks. (4d. 5 figs.)—As applied 
to a wringing machine, the invention consists of & wormwhee!l on 
the shaft of the bottom roller, gearing with another wormwheel on 
a stud or on another shaft, both wheels being driven in opposite 
directions by two worms on a revolving shaft. (September 12, 
188]). 

3952. Lifeboats: J.Wetter, New Wandsworth. 
(@. B. Berrel, Pennsylvania, U.S.A.) (6d. 3 Figs j—Ciaims a 
spherical lifeboat composed of two hemispherical parts connected 
by exterior flanges, secured together by bolts, and having a ballast 
plate and keel forming integral parts thereof, the boat being pro- 
vided with suitable propelling, steering, and ventilating mechanism, 
Also a hinged frame for containing the mechanism, double-acting 
water and air pumps for ventilating, Ac. (September 13, 1881). 


3961 Construction of Drainage for the Pur- 
pose of Destroying Noxious Gases, &c.: R. H 
Reeves, Parkhurst, I,w. [6¢. 5 Higs.j)—The gas in the 
drain is trapped into districts or sections, ard is drawn off by a 
fan or pump, passed through a water tank, and thence into a 
chamber containing purifying material such as elaked lime; it then 
passes into the atmosphere. ‘The pressure of the gas caused by 
rising of the sewage may be utilised for forcing the gas through 
the chambers, thus dispensing with the fan or pump. (September 
14, 1881), 
3970. Perambulators, &c.: G. Asher, Birming- 
. (64. 3 Figs.)—Is to provide self-acting means of securing 
the body of the vehicle in any angular position in relation to the 
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frame. The arrangeraent consists of two annular flanged guiding 


said plate, and another soft caoutchouc tube charged with graphite 
powder, or other imperfectly conducting substance, compressed by 
a hollow cork with thin walls, the vibrating plate being supported 
on its other face by coiled springs which balance the pressure of 
| the microphonic mechanism. (September 19, 1881) 


4031. Skein or Hank Holder for Balling or Reel, 

ing Skeins or Hanks of Cotton, &c.: F. Mautsch, 
nee Lecocq, Termonde, Belgium. ([(d. 4 /1gs.)—Aa 
series of adjustable arms to hold skeins of various lengths, are 
mounted on a swivelling device which supports and contains the 
adjusting mechanism and provides for clamping the apparatus toa 
|} table, (September 19, 1881). 


| 4036. Cigar Lighters; W. Clark, London. (¢. #. 
Vibtard, Aurora Cayuza, and J, D. Brooks, Albany, U.S.A.) (6d, 
3 Figs.)—Consists of a case with a hinged cover, and spring catch 
| for fastening same, a tabe with spiral spring and cap to contain a 

candle, a partition having & spring for holding a fuse, a tour- 

armed wheel for raising the fuse, a curved arm for operating 
| the wheel, and a curved spring for raising the cover, the fuse and 
| candle being ignited by the act of opening the cover, and the fuse 
raised ready for again being ignited by closing same. (September 19 
| 1881). 


| 4038. Apparatus for Expression of Juice from 
|Sugar-Cane: W. Thomson and J. Myline, London, 
and J. B. Alliott, Nottingham. [l0d. 21 /itys.)—Kelates 
to vertical crusbing rolls for producers on a small scale. The 
| invention comprises apparatus having two or more roils with 
| flanges to prevent escape of cane upwards and bars to prevent 
escape of juice downwards. In the four-roll mill the roils, &c., 
are arranged so that when all four rolls are in operation, each at 
one part of its circumference acta as an euxiliary or feed roll, 
giving the canes a comparatively light squeeze between itself and 
one of the other rolls, and at another part of its circumference acts 
|a8 @ main roll, giving the canes a more severe squeeze between 
itself and another of the other rolls. (September 1¥, 1831). 


4042. Gas and Oll Stoves: 8S. Clark, London. 
(64. 9 Figs.)—Relates to means for obtaining more perfect com- 
bustion, and to render innocuous the products of combustion by 
condensation, and by recontact with the flame of the burner. The 
products of combustion pass up a central tube and down again by 
other tubes iutoa lower chamber, where they are partly condensed, 
those remaining uncondensed being conducted into the tube above 
the flame and again circulated, or into a chamber where they are 
exposed to intense heatand discharged into the air tube. (Sep- 
tember 19, 1881). 


4045. Light Rowing Boats for Racing and Plea- 
sure Purposes: J.H.Clasper, Oxtord, [td 4 fijs.) 
-—To aid in keeping the boat on a true course, it has a thin metal 
well, up which lies the centre board, also of thin metal, the board 
being so fitted as to form a long triangle on the line of the keel, 
and its depth being capable of adjustment. (September 20, 
1881). 

4049. Securing Picks totheir Shafts: T. Trussel, 
Nottingham. [td 26 /igs )— Reters to several arrangements. 
in one the blade is secured to a band on the shaft by wedges 
secured in the band by cotters. (September 20, 1831). 


4055. Combination Furniture, &c.: F. and W. 
Parker, London. [(¢. 12 Figs.}—Consists of an ottoman, 
box, couch, and lounge, the back being loose and fitting on either 
side, making the couch either a right or left hand one, the lid open- 
ing no matter at which side the back is placed, Describes special 
forms of binges and slides. (september 20, 1881). 


4058. Electrical Cables: H. H. Lake, London. 


| (J. B. Henck, Boston, Mass., U.S.A.) (6d, 21 f#igs.j—Is designed 


chiefly to diminish the retardation of signals experienced in 
cables constructed with continuous conductors from end to end. 
The conductor is divided into several sections which overlap each 
other, so that a charge of electricity entering one section imme- 
diately begins to produce its inductive effect on the next. Several 
forms of overlapping conductors are shown. Relates also to insu- 
jating the conductors of cables, &c. (September 20, 1881). 


4067. Receptacles for Coins of the Various De- 
nominations: C. Horner, Halifax. [td 10 /igs.)— 
Consists of a series of vertical cylinders of different sizes, mounted 
on a case on which is @ scale showing the value of the particular 
coin in each cylinder; a slit at the bottom of eaeh cylinder is 
provided for withdrawing the coins. Descrives also a modification 
or the pocket. (September 21, 1831), 


4075. Wooden Boxes, &c.: J. Womersley, Nor- 
Wich. (6d. 10 /igsj—is for improvements on Fatent 3141 of 
1872. Claims (1) cutting the grooves of such a form that the fibres 
of the wood at the bottom of the groove can assume, when bent, & 
rounded form, (2) cutters for forming the grooves, (3) softening the 
wood by fluid or steam at the bottom of the groove, and (4) 
machinery therefor. (September 21, 1881). 
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Safety Valves for Water-Heating Appa- 
Be. -- J. Challend , Manchester. [6d. 3 Figs.j— 
Relates to valves for range boilers, &c. The valve has a channel 
around its central pillar and a weighted cap without upper open- 
ings, 80 that steam or water is directed into the channel, whence 
it escapes by @ spout on to the fire, To prevent formation of 
vacuum Within the boiler inlet valves are provided. (September 
22, 1881). 

4083. Apparatus for Measuring Water: W. 
Richards, Norwood-road, Surrey. [8¢. 20 Figs.)— 
Relates to piston meters, and consists of a metal cylinder closed at 
top and bottom, but made in several parts for facility of manufac- 
ture. The cylinder has two partitions, with orifices through their 
centres, thus forming three compartments, the lower one of which 
has a piston sliding on a fixed vertical tube, within which is a rod 
flanged at its lower part, and at top a knob which acts on the valves, 
The rod has also, near the middle, a pin whose ends pass through 
slots in the tube. The middle chamber has a piston fixed to a 
vertical tube and sliding on above-mentioned rod, To the upper 
chamber is attached the inlet, and it contains the valve box and 
valves. The action is such that the outlet of water is continuous. 
(S ptember 22, 1881). 

4084. Racquets: A. Hodgkinson, Manchester 
(64. 3 Figs.}—The nettings are flush, or nearly so, with the edges 
of the frame. (September 22, 1881) 


4085. Apparatus for Shaping and Moulding. 
Clay for Making Bricks, &c.: v. H. Murray, South- 
wark. (6/. 8 Figs.}—MRelates to dies, through which plastic sub- 
stance is delivered, and particularly to those dies through whose 
sides lubricant exudes, The sides have grooves in them in con- 
nexion .with the pipe supplying the lubricant. Such sides are 
connected to the other parts of the die by clamps furnished with 
hand screws. The top and bottom of the die are cast separately, 
and are fastened together by bolts. To form different sizes of 
bricks, &c,, sides of various depths are employed. (September 22 
1881) 


4087. Cutting Holes in Metal Plates: J. H. 
Smiles, Stockton-on-Tees. [6¢. 6 /igs.)—A is a centra 
spindle attached by the bolt C! to the plate to be cut. To the upper 
end of A is secured the arm D, into which is fixed a spindle to carry 
the pinion ¥ and flywheel] G. The pinion F drives the spur- 
wheel I, spindle J, and pinion K, which gears into the large 
spur-wheel L, and causes it to revolve round the central 
spindle A, and carry the tool _m. In the centre of I is a 
pinion P secured to the arm D by T bolts and slots. This pinior 
gears into the pinion O, which is thus caused to revolve twice or 
its axis as it travels once round the spur-wheel L. From the revo 
lution of this pinion the eccentricity of the knife m is obt ained in 
the following manner: A cylindrical boss in the underside of the 
pinion O re volves in a socket forming part of the large spur-wheel 
L, and is provided with a large internal tapered spindle Q, placed 
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eccentrically in the said boss, but having at its bottom a pin R. 
also p!aced eccentrically with respect to the spindle in such mannr 
that the eccentricity of the one can be made to neutralise that oi 
the other when the knife is required to cut a circle, whilst the 
exactly opposite position of the spindle gives the path of greatest 
eccentricity. On the pin R is a connecting rod S, which is secured 
to the gudgeon passing through the crosshead N, and formins 
with the levern a bell-crank ; consequently the crosshead performs 
& reciprocating motion to an extent due to the amount of eccen- 
tricity to which the spindle Q is set in the pinion O, This motior 
is communicated by slide bars to the tool box, A modified machine 
for cutting taper round holes is also described, (September 22 
1381). 


4094. Pumps: F. P. Preston, J T. Prestige. andE 
J. Preston, Deptford, E.W.de kusett, Anerley. and 
J.A Fowler, Deptford. [Is. 8d. 55 s#igsj—Relates to 
arrangements of muitiacting pumps. The specification is too 
lengthy for satisfactory abbreviation within our limits, (Sep 
tember 22, 1881). 


4098. Steam Boiler Furnaces: W. Ireland, Mac- 
Clesfield. [6d 3 Figs.) —A series of air passages communicating 
a: their lower ends with the ash-pit pass up in front of the bridge so 
that currents of air pass through them and escape throvgh grids 
into the flue becoming commingled with the products of combustion 
and assisting in burning them. (September 23, 1881). 


4099. Machinery for Unhairing, Fleshing, &c., 
Hides, Skins, or Pelts: J. w. Janson. London. [(d 
5 Figs)—Kelates to the “ Molinier” machine, and consists 
essentially in the use of two knife cylinders with their respective 
elastic rollers instead of a single knife cylinder as heretofore 
(September 23, 1881) 


4100.* Process for Manufacturing all Kinds of 
Beer: H. A. Bonneville, London. (J. Cornilliac, /aris) 
(2d.]—Relates to addition of the febrifuge, antiseptic, &c., prin- 
ciples of orange peel, lemon peel, &c., to * that peculiarly refresh- 
ing,” &c,, beverage, beer, The process can be applied by fermenta 
tion and decantation, or by introduction of essences. (September 
22, 1881). 


4101. Cleaning, Polishing, Colouring. and Dye- 
ing, Buildings, Tombs, and Articles of Marbie, 
Stone, and other Materials, &c.: G. J.C. M. Baron 


de Liebhaber, Avallon, France. [6d. 11 Figs.]—Consists 
in the use of chemical agents and appliances for bringing them 
intojaction on the surfaces of buildings, &c, The agents are sul- 
phuric acid alone, or diluted, or mixed with other acids or nitrates, 
or salts, &c, The appliances consist of brushes, vessels contain- 
ing the agents, and furnace for heating same, &c. (September 23, 
1881). 


4105. Winding Thread on Cop Tubes or Spools. 
&c.: R. Spondlin, Zurich. (aumvollspinnerei and Zwirnerei, 
Zurich). (84 15 Figs.j—Consists of apparatus for winding tbe 
thread so that every succeeding layer of thread islonger than the 
preceding oneand completely covers it, (September 23, 1881), 


4106. Lamps for Bicycles, &c.: J. E. Leeson, Old- 
ham. [8¢. 12 Figs.j—To connect the Jamps to the parts from 
which they are suspended springs are combined with jointed arms 
or plates. Hooked plates are used to enable lamps to be readily 
attached and removed. such’plates forming clips to embrace the 
axle or other part. The oil vessel is connected to the lamp body 
by a hinge in such way that itcan be turned down when desired ; 
when turned upward itis retained in position by a catch. (Sep- 
tember 23, 1881), 


4107. Dynamo-Electric Machine: F. E. Fahrig, 
Southampton. [tid. 11 Figs.j—Is for an improved continuous 
current dynamo-electric machine, and the improvements consist 
mainly in the construction of the armature, which is such that the 
coils may be readily rémoved and replaced by others according 
to the current required. The magnetic field is produced by four 
or more pairs of electro-magnets, the ends of each upper and each 
lower pair being connected by pole-pieces NS,N 5S. The arma- 
ture consists of a number of transverse coils C (Fig. 2) arranged 
in a circle. and inserted in holes in pairs of segment-shaped plates, 
of which the annular frame of the armature is built. The coils 
may either be connected in a series, or alternate coils may be con- 

















ted formi wo distinct series for different purposes. The 
‘oils are connected by wires, each with a metal strip ona collector, 
in a modification of this armature the coils are duplicated, there 
two series, side by side, connected to two collectors. 
: The fleld magnets are connected as shown in perspective in the 
liagram (Fig. 3),80 as to have the opposite polarities indicated 
y the letters NS. This is only one illustrationfof the way the 
magnetic field may be coupled, which may be varied in different 
’ The strips of the collector are of |, shaped section and 
ire embedded around a boss of hard wood. (September 23, 1881). 
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4lll. Dressing Cases, &c.: T.H. Mann, London. 
6d. igs.) —The raising of the lid actuates mechanism for 


rd the bottom tray simultaneously with the throw- 
of the upper and lower side wings of trays. (Sep- 
tember 23, 1881) 


4112. Apparatus for Printing Colours on Fibres 
and Fibrous Substances: J. W. Stringer, Bradtord. 
(6d. 3% Figs.}—There is employed an ordinary stabbing printing 
machine which delivers the fibres in a thin flat sliver through the 
gill box to the first printing roller, The printing roller is fluted, 
the flutes being cut at any angle to the roller the width required 
to be printed on the sliver. On the top of the printing roller is 
laced an iron cylinder covered with india-rubber. The sliver 
asses between the printing roller and the top roller, and from 
thence to an apron and a tray placed on a carriage. Between the 
first printing roller and the apron they also pass under other 
rollers arranged to print in the spaces left by the first roller. 
September 23, 1881). 

4113. Machinery for Tunnelling, &c.: J. D. 
Brunton, Westminster. (84. 14 Figs.|—Has reference to 
trunton’s tunnelling machine, and consists, first, of an improved 
method of supporting the machine in the tunnel to render it more 
steady; secondly, in an improved method of lubricating the 
‘hucks and adjacent parts; thirdly, of an improved method of 
-upplying water to the face of the tunnel; fourthly, of certain 
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improvements in detail. At each side of the machine are double 
castings A, at either end of each of which isa sliding piece B 
capable of being raised and lowered by means of screws provided 
with wormwheels driven by worms on the shaft F. Thereis a 
worm for each wheel and screw, but to enable one shaft to operate 
me worm at a time it is provided with one feather only, which can 
be made to gear with either worm. The weight of the machine is 
‘arried on one foot of @ pair at a time, while the other foot is 
being put in position for the next advance, In place of the screws 
hydraulic or other fluid pressure may be applied. In Fig, 1 is 


the tunnel. Each pipe ¢, as it comes into the upper position, com- 
municates with a recess in a collar r, which is connected to the 
water supply. This recess is the arc of a circle, consequently the 
communication is only maintained so long as the pipe is opposite 
the upper portion of the tunnel face. (September 23, 1881). 


4114. Raising and Forcing Water, &c.: W. Rain- 
bow. London. (6d. 4 Figsj- The apparatus is a simple 
orm of injector, 


(September 23, 1881). 


4115. Flood Valves for Drains, &c.: F. Dyer, 
London. [td. 3 Figs.j—Is to prevent floods backing up the 
drains into houses and consists of a valve box containing a floating 
spherical valve pivotted to a lever which guides it to its seat when 
the flow of liquid is reversed. (September 23, 1881). 


4116.* Apparatus for Drawing Corks from 
Bottles: J. W. Nottingham, London. [(2d.}—The screw 
is withdrawn by an arrangement of levers, (September 24, 1881) 


4118. Apparatus for Giving Change for Money::- 
G. E. Absell, London. [6d 3 /iys.--The object of the inven- 
tion is to return the value of a coin that is dropped into the appa- 
ratus, in coins of smaller denomination. (September 24, 1881), 


4120. Mechanical Cutting or Dividing of Strips 
of Chenille: W. P. Thompson, Liverpool. (£. Le- 
painteur, Paris). (6d. 11 Figs.)—In the spaces between the sepa- 
rate groups of warp threads wire warp ends aie put, and are held 
stationary, so that the weft threads have to slide over them as the 
web moves forwards. These wires form guides for revolving 
knives that separate the cloth into loagitudinal strips as it is 
wound up. (September 24, 1881). 


4121. Driving Bicycles and other Velocipedes, 
T. E. Heath, Penarth. (6d. 9 figs.j}—the driving is effectea 
by pawls and ratchets, and the effective leverage of the pecals can 
be varied, (September 24, 1881). 


4128. Distributing and Regulating the Trans- 
mission of Electrical Power: J. Imray, London. 
(M. Deprez and J, Carpentier). [6d. 12 Figs.}—Claims (1) the use 
in combination with a single electrical circuit of two secondary 
batteries, so connected by means of a commutator that while one 
battery is being charged the other is giving out its charge, (2) Sup- 
plying to a dynamo-electric machine a current proceeding from a 
separate source of electricity, and made to operate in combination 
with the current produced in the dynamo-electric machine itself. 
(3) Supplying the current to electro-dynamic machines through a 
centrifugal interruptor in such manner that when the speed 
exceeds a certain limit the supply of current is cut off and is not 
re-established until the speed is again reduced within such limit. 
(4) The combination within one and the same circuit of an alter- 
nate current dynamo-electric machine and one or more alternate 
current electro-dynamic machines without commutators, so as to 
insure synchronous and constant motion in a!] the machines irre- 
spective of any resistances.. (5) The combination of two alternate 
current dynamo-electric machines driven simultaneously at the 
same speed, the parts of one machine being capable of having 
their relative position shifted so as to differ from the position of 
the other parts in order to vary the force of the combined current 
produced by thetwo machines. (6) The method of regulating the 
power of electro-dynamic machines on one and the same circuit by 
placing in the circuit near the dynamo-electric machine an indi- 
cator apparatus, operating in combination with a centrifugal 
governor, a clutch apparatus, and a rheostat in a secondary 
circuit, whereby the current of the latter is caused to modify the 
action of the generating machine, according as the speed of the 
electro-dynamic machine increases or decreases. (7) Regulating 
the power of a dynamo-electric machine by the action of an 
electro-dynamic machine, placed in a derivation circuit. and opera- 
ting in combination with an indicator electro-magnet, and an 
armature having a brake, in such manner that the motion of the 
machine is stopped when the current from the dynamo-electric 
machine is weakened, (8) The method of conveying a quantity 
current toa distance with a minimum loss by first converting it 
into a high tension current by means of an induction coil, which 
current, after being conveyed to a distant station, is there recon- 
verted into a quantity current by a second induction coil, (Sep- 
tember 24, 1881). 


4129. Apparatus for Spinning, Doubling, and 
Preparing cotton, &c.: J. Bastow, Sradford. [éa. 
2 #tgs.] —1n capspinning frames the delivery of yarn is made, accord- 
ing to this invention, to vary in accordance with the diameter of 
the bobbin or spool on the spindle by means of coned pulleys 
(September 24, 1831). 


4132. Opening Asbestos. &c.: C. J. Allport, Lon- 
don, and a. Hollings, Salford. [td¢. 2 /%igs.)—The ma- 
terial in its crude fori is opened by being passed between coarsely 
corrugated rollers, which, in addition to their motion of rotation, 
have endwise motion to produce a tearing action, (September 26 
1881). 


4133.* Purification of Illuminating Gas, &c.: L. T. 
Wright, Beckton. (2¢.)—The gas is mixed with a litte air, 
cleared of tar by a condenser, beated to 400 deg. Fahr.. then cooled 
and passed thrcugh moist animal charcoal. (September 26, 1881) 


4134. Altering and Adjusting the Angle of Toilet 
Loousing-Glasses. &c.: LE. W. Elmslie, St. Leonards. 
(64, 6 #igs j|—The bottom of the glass is pivotted to a slide that 
can be drawn along the table, while the back is guided by a fixed 
standard. (September 26, 1881). 


4136. Appliances for Heating by Steam: W. 
Trusweli, Sheffield. {¢d. 2 Figs.j—Relates w details of 
apparatus for warming by low-pressure steam. (September 26, 
1881). 


4139. Coating and Preservation of Metals and 
Metalic Surtaces, «c.: T.S. webb, London. [4¢,)— 
Claiu:s the coating of all substances not destruyed by exposure to red 
heat with glasses, coutaining as essential constituents protoxide of 
Jead, boracic acid and silicic acid, either alone vr coloured by fusion 
with metaliic oxides or other bodies, and applying them to the 
articles under treatment in any suitable manner, preferably when 
held in suspension in water or paraffin oil under pressure, and 
subsequently heating the object in a muffle, (September 26, 1881). 


4140. Mules for Spinning Wool, Cotton, &c.: 
T. H. Blamires, Huddersfield. (8d. 10 Figs.}—Has for 
ubject to lessen the size of the drawing scroll and to dispense with 
the back scro!l band. For this purpose there is employed an 
adjustable brake Dand, piaced around u grooved pulley attached to 
the scrol] wheel, which brake puts upon the scroll the necessary 
amount of drag to keep the drawing rupe tight when the mule is 
winding up, and to prevent the drawing rope running back when 
the driving wheels are disengaged. ‘(September 26, 1881), 


4143. Production of Embroidery: J. Renals, 
London. (J. Steiger, Herisau, Switzerland). (6d. 3 Figs.J—ihe 
invention consists in making guipure embroidery in vegetable 
threads on a base of animal threads and dissolving the base by 
chemical means, Or the base may be of paper and the pattern of 
animal threads. Or both may be of the same material, but one 
gecially prepared to withstand the solvent. (September 26, 1831). 


4144. Apparatus for Checking the Receipt cf 
Money taken for the Use of Public Water-Closets, 








shown an arrangement for supplying water to the upper part of 





&c.: J.N.Maskelyne, London. (6d. 6 Figs.)—A counting 
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mechanism is attached to the bolt of the door lock. (September 
26, 1881). 

4147. Roasting Coffee, Chicory, &c.: W. R. Lake, 
London. (D. Strang, Invercargil, New Zealand). (8d. 6 Figs.) 
—The feature of novelty is the use of hot air as the roasting agent 
in place of the products of combustion of fuel. (September 26, 
1881) 

4150.* Apparatus for Displaying Clothing, &c., 
in Shop Windows and other Places: F. McIivenna, 
Manchester. (2¢.)—The sockets of the various brackets and 
bars are square instead of round, so as to avoid the necessity of 
steadying screws, &c. (September 27, 1881). 


4151. Fireplaces and Grates for Warming Rooms, 

c.: W.P. Thompson, Liverpool. (J. M. Cook, Cincinnati, 
USA) [6d. 
hearth in front of and covering the opening of an ordinary fire- 
place, and constructed with a back plate, a gra‘ed firebox adjacent 
thereto, and having a smoke-flue projecting through an opening in 
the back plate, and a firebox enclosing and retaining frame, which 
forms an ornamental front, and is perforated to allow the heat 
radiated from the rear of the firebox to enter the room 
ber 27, 1881). 

4152.* Apparatus for Heating Dwelling-Houses, 
&e.: W. R. Lake, London. (4. &. Hawley, Chicago, Jil. 
U.S.A.) [2d.)—Is for an arrangement of stove with pipes for con- 
ducting the warm air where required, radiators for spreading e, 
and pipes for returning cooled air to the heater. (September 
1881). 

4153. Stop-Cocks for Liquids and Gases: H. 
Hughes, Loughborough. (4¢. 7 /igs,)—A lining of india 
rubber is inserted in the passage of the stop-cock, 
by a screw plug acting on the exterior of such lining, 
27, 1881) 

4155* Navigable Vessels, &c.: J.Simpson, Liver 
pool. (2d.)—Relates to constructing hulls to render them suit 
able for being propelled by the action of steam, and the alternate 
ejection and indrawal of water, and reters to the arrangement of 
engine, valves, boi.er, &c. 7, 1881). 


(September 27, 

4160. Tunnelling and Rock-Boring Machinery, 
&c.: F. B. Dering. Trefriw, North Wales. (td 
6 Figs.)—Such machinery is constructed with a series of rock- 
drills attached to a crosshead on a shaft or cylinder which can 
turn on its axis; to bore oval tunnels the crosshead has one axis 
longer than the other. With the twist bar is combined a second 
bar and other parts to effect turning of the tool with certainty 
There is at each end of the cylinder a piston valve, and a port at 





which is closed 
(September 





3 Figs.}—Consists of a firegrate to be set on the | 





(Septem- 
| 


right angles thereto, the supply of motive fluid to the ends and the | 


alternately fhe piston rod gland of 





exhaust taking 
the advance Cc} 
being secured 
is combined 
over the inlet 
receives the air 
atmosphere 


4161. Manufacture of Wrought-Iron Riggers or 


place 





With the 

connexion with 
» that the cylinder 
er pressure than the 


by the cylinder liner air compressor 
2 blower and receiver in 
valves of the compressor 
to be compressed at a hig 
September 27, 1831) 



















der is packed from the back end, the packing | 


casings | 


| the 


Band Wheels: A. Goodwin, Southwark. [td 
3 Figs.}—Consists in forming the rims of one or more bars of 
tal, fat on one side and convex on the other » bar or bars 
rare, bent to the requ red radius and fast within the 
rim thus formed any suitable wheel body is ured, (Septem 
ber 27, 1831). 

4162.* Apparatus for Manufacturing Paper Pulp: 
Hi. Olrick, London. (J/. L. Keen, Experiment Mills, Monroe 
County, Penn, U.S.A. (2d Is f an a ement of | r 
revolving on trunnions, to receive stock and eit to the action 
f cuemicals, with heat. (September 27,1831) 

4164. Chronographs: W. H. Dougla 






i 





bridge. (td. 6 Fiys.J—An extra minute hand ar 
and an extra second hand are sh 
the usual dial face, or the extra 





dial. (September 27, 1851 
4165.* Telephone Exchange Apparatus: E de 
(Ff. Shaw, New York, and W. A. Childs, Fragile 


Pass, London. 
wood, NJ., USA {4d 
is in the form of a ta 
tains the switch , 1331). 

4166. Barrelsfor Beer. &c.: W. Smedley, Burton 


on-Trent. [id Figs For the purpose of corking tt 
barrel when all the li awn and the tap taken 


cork of the proper size i in the barrel’s 
(September 27, 1531) 


4167." Bicycle Springs and Saddle Combined: 






board is re iu ed in size a 


The switch 
t e operator 





ng apy 





ead 


8 Carried by a cup 


J. F. Walters, London. ([2¢.)—Rubber blocks are carried 
on bars, which can be raised The lower set of 
blocks have attachments by whi he saddie to the back 





the saddle (September 27, 


bone and the upper 

4169.* Apparatus for Producing more Perfect 
Combustion of Gas, &c.,in ps: F. W.S. Stokes, 
London. The top of the chimney carriesa dise with an 
orifice in it smaller than the chimney, so as to check the passage of 
air. The passage area below the flame may also be contracted. 
Chimney glasses are made with grooves, so that a crack caused by 
heat will follow the groove. (September 27, 1531 

4171. Portable Hydraulic Cranes: C.R. Parkes. 
Miliwall. (td. 3 figs.j}—The cylinders and other working 
parts serve as a counterpvise tot luad to be raised, without the 
aid of the usual tail jib and balance. Tue construction is like that of 


t carry 


[2d.}— 





steam portable cranes, the hydraulic machinery taking the place 
of the boiler and engine Specially claims the arrangement of 
tanks, &c., for supplying the water and disposing of exhaust water, 


September 27, 1581) 

4172.* Apparatus for Rousing Beer: F. Miller. 
Brightlingsea, Essex {2d.]—The rouser consists of en 
inverted basin with perforations in itsdome. To the topa ring is 
attached for manipulating the apparatus, (September 27, 1881). 


4173.* Applying Organ Pedals to Pianofortes 
H. J. Kummens, Brixton. (2) 
t t‘ike with even force whether the pedal be pressed down 
lightly or heavily, and the notes are always struck with certainty, 
‘his is effected by using springs or weights to actuate the hammers, 
the pedals serving only to release such springs, &c. (September 27, 
1381) 

4174. Electric Lamps, &c : E.G. Brewer, London 

7. A. Edison, Menio Park, U.S.A.) (8d. 14 Figs,j— Firstly, the inven- 
tion is to furnish a simple method of providing the neck of an 
ineandescing lamp with the collar for autaching the lamp to the 
ipporting socket and making connexions to the wire conductors 
this is accomplished by dropping the metal rings fg into a suitable 
mould D, wires being nrst soldered to the inner surfaces of the 
rings in such way as to project upwardly on opposite sides of the 
mould. The wires of the lamp are bent up on opposite sides of the 
same and it is dropped iuto the centre of the mould and held 
upright by a spring holder B. The wire ends of the lamp and 
collar rings are twisted together and turned down into the mould, 











| 


after which the mould is filled with plaster-of-paris and allowed to 
harden, Fig. 2 shows the finished lamp. Secondly, the invention 
relates to lamps in which the glass wire support is held in a taper- 
ing soft rubber stopper forced into the neck of the globe, and held 
there by atmospheric pressure. A lamp of this form is adapted to 
be taken apart when the carbon is destroyed and the pieces used 
again, except the bridge, Another method of constructing a lamp 
that can be taken apart when the carbon is destroyed is to seal a 
platinum ring to the mouth, and another ring to the glass of the 
wire support and solder the two rings together when the lamp is 


being completed. Thirdly, Figs. 3 and 4 show a method of 
= w 4 . ~g ” 
Fig in B Fig.4 
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uniting the carbon filament of an incandescing electric lamp with 
the leading-in wires. A is the carbon filament which has short 
copper wires ab secured toits ends mechanically, and is hung in an 
electro-plating cell, so that the junctions become cvated, D (Fig. 4) 
is the glass wire support of the lamp, and /g are the leading-in 
wires. Gis a blow-pipe for uniting the copper wires a 6 to the 
platinam wires fg. Fourthly, the specitication describes the 
manufacture of a short-necked lamp without an internal support 
Sixthly, for mines and other explosive places the lamp is hung 
upon hooks so that it can be readily removed, the hooks forming 
connexions. To prevent danger from spar th lamps and 
connexious are submerged in water, (September 27,1881). 
4175.* Crushing or Grinding Mill: W. P. Savage 
West Winch, Norfolk. (2¢.)—Consists in the use of grooved 
rollers speeded differentially. A surface may be 
employed under the rollers September 27 











4176. Machinery for Treating and Preparing 
Clay, &c.; J. Gillespie, Garnuirn, N.B. (54. 15 Figs 

Claims (1) in griuding pans for grinding clay, Uuing angled guide 
plates in front of the 1ding rolls to shit the ¢ ACcTuss the 





tace of the rolls or ty discharge it, and forming a pug mill round 





the central driving shaft; (2) treating clay by steam caused to pass 
through a close box fitted with a perforated plate carrying the 
(3) supporting retorts, &c., daring furmation by casings titted 





vithin and without, and built in sections with sand between them 















10 e retorts, &c. ; (4) the formation of pipes, &c., to which faucets 
al ted round removable ext ns of the pipes to support them 
: g manufacture ; and ( onstruction of * floats’ with rails 
ou their underside, and port sruns having rollers on which the 
floats are fitted for conveying ay m plac 0 place, and 
fliling wagons or turutables wr iv flua (September 28 


1881). 


| 4177.° Smoke-Consuming Firegrates: G. E. 
Wolff, Hamburg. (24) 1¢@ smoke is causel tu pass 
through the burning fuel, and the fresh air is introduced at e the 


layer of fuel in the combustion chamber instead of underneath the 
grate as usual, (September 28, 1851 

4179." Carding Engines: J. Beard, Ashton under- 
Lyne, Lanc. ([2¢.)—lKelates to self-stripping apparatus, and 
has for objects to lift the flat nearest the taker-in, clean and grind 
the flat, put the clean flat to work near the doffer, to repeat these 
operations mechanically, and to set each flat separately. (Septem 
ber 23, 1831). 

4181" Walking Stick or Cane with Opera Glass 
Combined: L. M, Promis, Philadelphia, US.A. (2) 
—The head of the cane contains the opera giass and a crutch 
@ support for the latter when in use, (September 25 





serves as 
1881). 
4182. Making Paper and “Board” from Vege- 
table, Animal, or Mineral Substances, &c.: G. 
Tidcombe, Jun, Wattord. [fd. 11 figs)—The pulp 
passes between traveliing wires through large rollers, and after it 
is Set the liquid is led off, It is then led througha drying machine 
in a hot chamber between heated surfaces, or the moisture i 
absorbed by streams of air. The drying cylinders are of larg: 
liameter and are made of iron segments, or small cylinders may 
be used placed around a large circular frame 60 as not to crack 
the board. The board is slit by circular knives on @ rolier mad 


| up of ferrules, &c,, running at high speed and cross cut at sam 


at srs are Cuus } 
Ihe hammers are caused | time by heavy knives, 


The roller carrying the knives presses ou 


the reels and keeps the web even. (September 28, 1531). 


4183. Machinery, Material, and Apparatus used 
in the Manufacture of Bricks and Pottery Ware, 
&c.: R. Stone, London. (4¢.)—LKelates to a process of treat 
ing and utilising river mud direct from the river bed, and the 
application of the resulting products for manufacturing bric< and 
puttery ware and for lining tiues of steam boilers. Kefers to forme: 
patents, (September 28, 1881). 


4185. Treating Calcareous Bricks: F. H. F. 
Engel, Hamburg. (/. 4. 4. Kenck, Wickendorf, Micklenvurg, 
Germany). (4d.]—Is to prevent chalk or lime combining with the 
clay, so that the bricks after burning may not crack by reason of 
the slacking of the lime. While warm the bricks are taken from 
the oven and placed for a short time in pits which are then filled 
with water, the effect being that the lime is killed. (September 28, 
1881). 





4186. Manufacture of German Yeast: G. 
Nawrocki, Berlin. (C. Paulmann, Hanover). a} taon 
process of manufacturing yeast which could not be clearly 
described within the space at our disposal. The claim is for the 
manufacture of German yeast from grains by the application of 
sulphuric or muriatic acid, or sour clarified wash residue as 
described. (September 28, 1881). , 


4187. Heating Water by Gas for Baths, &c:. G 
W. Wigner and R. H. Harland, London. [67.2 Figs | 
—Consists of an atmospheric gas burner through which the circu- 
lating pipe passes, the flame being applied to the outside of such 
pipe. (September 28, 1831), 

4190.* Steam Engines: H.S8. Swift, Lower b 
wood, (2d.)—The cylinder is titted in the ordinary way for a. 
sion of steam, but exhaust steam escapes through valves, one at each 
end of the cylinder, the valves being operated by a rod worked by 
an eccentric motion on the engine shaft. (September 29, 1881), ~ 

4192* Ventilating Ships or Vessels: J. H. John- 


son, London. (C. Archer, Laurvig, Norway). (2d.)—The rolling 
motion of the ship is utilised for establishing a forced circulation 


of air, (September 29, 1881). 
4194. Apparatus for Intermitting Audi 
Signals: F. W. Durham, New Barnet. [td 1 or 


—The cock or valve is worked by the movement of a piston in u 
cylinder subject to the pressure of the working fluid, the admis-ion 
and emission of which are timed by clockwork wound up by each 
stroke of the piston. (September 29, 1881), 


4195. Compound or Mixture for Coating the 
Surface of Iron to Prevent the Formation of Rust 
Cc. J. Davidson, Wolverhampton. (4¢)—A solution of 
2 oz. of gutta-percha dissolved in 12 02, of resin spirit is boiled 
with 5 oz. of camphor in 2 quarts of linseed oil; to the mixture thus 
obtained is added a solution of 3 oz. of caoutchouc dissolved in 
1 lb. of turpentine, and there is added 2 Ib. of plummbago, 3 piuts of 
linseed oil, 1 lb. of copal varnish, and 8 oz. of liquid terebine, 
Variations of the ingredients are referred to. (September 29, 
15381) 


4197. Umbrellas: J. Miniere, Paris. [(/. 9 Figs.) 
—lIs fora modification of former pateuts and consists of a cl sing 
apparatus compressing @ spring for keeping the umbrella open, a 
rating on the spring, and metallic devices for preventing 
of the stick by friction of the spring. (September 2y. 





wire oO} 


4198* Manufacture of Armour Plates for ‘hips, 
&c. R. Lake, London. (//. Keusch, Dillingen-on-the 
Saar, Germany.) [(2d.)—The connexion of the base of the plate, 
which is of iron or soft steel, is increased by treating the surface 
of the base with alkaline silicates to dissolve the oxides and other 
impurities. The plate is subjected to red heat for some days, the 
steel face being covered with material containing oxygen and hav 
ing a decarbonising action; it will thus be de-oxidised, and by 
reason of its great tensile power, will render impossible formu. 
tion of cracks when struck by a projectile. (September 29,1831) 


4200.* Brushes for Domestic and Medical Pur 
poses: A. Bottin, Brussels. [44 5 Figs.jJ—The back of 
the brush is hollow to contain liquid, and for the ordinary bristie 
are substituted teeth with channels through which the liquid 
passes. (September 29, 1851). 


4201* Manufacture of Oxide of Iron, &c.: E.A 
Parneal, Swansea. (24.)—In producing oxide of iron from 
sulphates of iron there is added to them a small quantity of reducing 
agent to reduce the sulphuric acid to sulphurous acid, and leave 
the iron as aferric or lower oxide. The decomposing agent may 
be iron pyrites, coal, charcoal, or alkali waste. Oxide of iron may 
also be produced from the chloride of iron resulting from the 
pickling of iron plates, by evaporating the liquor to dryness 
and beating the residue in a muffle in an atmosphere of steam 
(September 29, 1531). 


4202. Incandescent Electric Lamps: J. W. 
Swan, Newcastie-upon-Tyne. (4/.)—The invention is 
for producing by means of local electrical heating a coating or 
leposit of carbon over the junction of the metallic socket and the 

arbon filament inserted init. For this purpose after the ends of 
the filaments are clamped in their places the bridge is inserted iu 
an electrotype bath, and a coating of copper is deposited all over 
it, except immediately against the clampe. After removal from 
the bath the filament is immersed in hydro-carbon liquid or vapour 
and a current is sent through it which raises the uncoated potions 
tu redness, and causes the deposit thereon of solid carbun, which 
welds together the filament and the socket. A similar result may 


be obtained by immersipg the greater part of the filament in 
mercury In order to produce uniformity in the light-giving 
power of incandescent lamps there is arranged near tu them, 


during manufacture, a thermo-electric contact breaker which 
interrupts the current when a standard temperature is attained, 
he invention also includes a device for switching the current 
through a second filament when the first fails, but this is not claimed 
as novel. (September 29, 1881) 


4203. Vessel or Appliance for Heating or Re 
taining Heatin Liquids or Beverages. such as 
Milk, Tea, and Coffee: J. T. Goudie, Glasgow. [‘/ 
} Figs. )}—The vessel is placed ina pocketin a flexible bottie of bot 
water. (September 29, 1581), 


4204.* Appliances for Securing Casements, &c : 
H. Parsons, Dulwich. (2d.)—In the absence of drawings 
the arrangement cannot be understuod. (September 29, 1851). 


4205.* Machinery for Counting and Arranging 
Needles for Papering: V. Millward, Redditch 
{2d.}—A longitudinally grooved roller is passed over the needies in 
« hopper, and picks up one in each groove, (September 29, 1881). 


4206. Apparatus for Washing Clothes, &c.: T. 
W. walker, Hanley. (2¢)—This isa circulating apparatus 
to be placed in a “ copper,” and the novelty lies in making it partly 
or wholly of earthenware. (September 29, 1581) 


4210. Construction of Boats and Vessels: 5S. 
Pitt, Sutton, Surrey. (i. P. Pictet, Geneva). (6d. 3 Figs.) - 
fhe bottom of the boat is composed of two parts’; (1) a part which 
is flat in the direction transverse to the boat, and parabolic in the 
direction of the length; and (2) a second part with rounded curves 
serving to connect the bottom of the boat with the gunwale 
(September 29, 1881). 

4212. Purifying Sewage: P. Spence, Manchester 
id.|—Is for improvements ou Patent 2227 of 1880. The process 
consists in allowing the gritty matter to settle and applying to the 
s lutions salts of alumina, or of alumina and iron, in sufficient 
quantity to make a clear effluent. The alumina and iron are 
recovered from subsequent use, and the residual magma is used 
for manure, (September 29, 1881). 

4214. Treating Seaweedto Cbtain Useful Pro 
ducts: H. E. newton, London. (Z. de Koussen, Paris). 
[4d.]—The broken seaweed is sprinkled with weak soda lye and is 
then placed in a reverberatory furnace and volatilised. The cal- 
cined residue is broken up and washed to remove the various salts 
while the gaseous products are condensed and the ammouia 
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obtained by means of @ coke tower wetted with sulphuric acid, 
(September 29, 1881). 

4216. Apparatus for the Protection of Factories, 
ac., against Fire: E. Leonard, Philadelphia, U.S.A. 
(6d. 5 Figs.}—A system of perforated pipes extends over the 
factory. Each pipe is provided at intervals with cross-pieces, to 
which are connected valve boxes, the valves of which are held up 
to their seats by means of solder, which is melted in case of fire. 
(September 29, 1881). 

4217* Weighing Machines: T. Moore, Stockton- 
on-Tees. [2d.)—This isa weigh-bridge adapted to weigh cattle. 
September 29, 1881). 

4220 Metal Wheels for Vehicles: W. R. Lake. 
London. (L. May, Austro-Hungary). (6d. 2 Figs.)|—The inven- 
tien consists in making the nave entirely of malleable meta! in the 
form of a tube and rings of angle iron, (September 30, 1881), 


4221* Porte-Monnaies or Purses: W.Morgan- 
Brown, London. (/. W. Schwarz, Ojfenbach.) [(2d.)—This 
purse has a metal rim, and is so constructed that when open it 
lies flat like a plate. (September 30, 1881). 


4222.* Safety Valves of Steam Generators, &c.: 
A.C. Henderson, London (\V. Sablon, Paris). (2d.)—The 
features of novelty are (1) “ making safety valves cylindrical and 
hollow, and mounting them at their lower extremities on the seat 
which is fixed to the boiler; (2) furnishing the said valves inside, 
and a little below the dome with a piston or diaphragm which 
divides the chamber into two parts, one the lower portion con- 
stituting the seat chamber, and the other or uppertpart which is 
limited below by the piston, and above by the dome.” (September 

(), 1881) 

4223. Gas Motor Engines: C. W. King, Man- 
chester. [6¢d. 7 Figs.)}—The mixed gas and air is drawn into 
the pump A through the valve W,and is forced into the receiver 





from which it passes by the tube E to the combustion chamber H, 
which is lined with refractory material. The pipe is filled with a 
brush of iron wires to prevent the flame striking back. The 
mixed gas and air is burnt continuously in the chamber H, and 
the expanded products of combustion are admitted to the 
cylinder at the commencement of each stroke through the valve J. 
The cylinder is water jacketted , as is also the seat of the admission 
valve. In a modification the forward end of the cylinder acts as 
the pump. (September 20, 1881). 


4224. Presses for the Manufacture of Prismatic 
Gunpowder: H. Springmann. Berlin. § (JZerliner 
Maschinenbau- Actien-Gesellschaft, Berlin). |2d.]—The object of the 
invention is to reduce the length of the pins which make the per- 
forations in the powder prisms. (September 30, 1881). 


4226.* Window Frames and Sashes: C. Hook, 
Bridgwater. (2¢.)—The two sash frames are hung by cords 
from pulleys in such way as to counterbalance each other. (Sep- 
tember 30, 1881) 


4228.* Manufacture of Receptacles for Watches. 
&c.: T. Hughes, Birmingham. ([2¢.)—Is fora case which 
will hold watches of different sizes. It is made by stamping out 
a blank from a ribbon of thin steel,the two ends being afterwards 
drawn together in the form of a ring anda flange being turned at 
the top. (September 30, 1881), 

4231. Feeding Bottles: H. J. Haddan, London 
(PF. Klingspor, Siegen, Germany). [4d. 4 Figs.}—In connexion with 
the cap and projection to carry the suction pipe is an india-rubber 
dise having an incision which admits air to the bottle when the 
pressure in it is less than that of the external atmosphere. (Sep 
tember 30, 1881). 


4232. Watch Winders and Regulators: H. J. 
Haddan,. London. (J. B. Etchererry, La Teste, France). [6d. 
3 Figs }—Is for forming remontoirs with fewer parts than usual. 
The present invention comprises only six, t#e., a pusher, lever, 
pawl, ratchet wheel, spring, and click spring secured by five screws 
instead of sixteen as usually needed. (September 30, 1581) 


4234. Treatment of India-Rubber, &c.: . Sy 
Haddan, London. (U. Areus/er, Bonn, Germany). (4d.]—Con- 
sists in saturating the india-rubber with paraffin. This is effected 
by direct contact of the rubber with molten paraflin, the details 
of the process being varied according to the kind of india-rubber 
treated. For the paraffin various other substances can be substi- 





tuted, such as ozokerit, stearine, wax, &c. (September 30, 1881), 
4235." Pumps: H.J.Haddan, London. (¢. Arent- 
sen, Arendal, Norway). [2d.]—Pumps are rendered more efficient 


by applying two pistons to each pump instead of one. (September 
30, 1881) 


4236.* Steam Generator Incrustation Preven- 
tive: H. J. Haddan,London. (/. F. Baudet, Anzin, France) 
2d.J—A mixture of 1500 grammes of hypo-sulphite of soda, and 
1000 grammes each of rain water and crude glycerine. The 
mixture is added to the water in the generator, (September 30, 
1881), 


4238. Protecting Locomotive Engines and 
Trains from Damage by Collision, &c.: C. Col- 
well, Southtown, Suffolk. [6¢. 6 /igs.)—Consists of an 
apparatus to be arranged in front of the locomotive to recive the 
first shock of a collision, and embodying hydrostatic and pneu- 
matic appliances se as to form an elastic cushion, (September 50, 
1881) 


4239." Self Compensating Pressure Regulating 
Apparatus for Gas, Water, a&c.: J.C. Stevenson, 
Liverpool, (2d.)—The flow of tluid takes place past or through 
a valvecontrojled by mechanism subject to the pressure of the 
fluid in the main whose pressure is to be regulated. ‘This pressure 
acts on a flexible diaphragm, which can be weighted as required. 
(Septemb:r 30, 1881). 


4240, Manufacture of Corrugated Plates and 
Tubes for Steam Boilers, &c.: R. Armitage and 
T. Gillott, Farnley Iron Works, Yorus. (6d. 10 Figs.) 
—The principal object is to corrugate plates wherein plain por- 
toins are required to be left either at the ends or in intermediate 
parts; also to avoid straining the fibres of the metal, The plate is 





passed between two revolving rollers, fluted longitudinally, one of 
them being in fixed bearings, the other in beariags which can be 
withdrawn when it is required to allow the plate to pass through 
the rolls without being corrugated. The adjustable bearings are 
carried on hydraulic rams. To form the plates into tubes they are 
passed through bending rolls of the ordinary kind, but grooved, or 
are pressed between a fixed and a movable die curved to the proper 
radius, (September 30, 1881). 


4242.* Apparatus for Automatically Shutting 
off the Supply of Gas to Gas-Burners and Meters : 
A. Aron,London, (A. 8. Fribourg, Versailles, France.) (2d.]} 
Advantage is taken of the unequal) expansion of different metals 
under the influence of heat to actuate taps to automatically cut 
off the supply of gas. (September 30, 1881), 


4243. Generating Steam by the Combustion of 
Gas or Inflammable Vapours inside Steam Boilers, 
&e.: G. W.W er, and J. Dixon, London. [éd. 
1 Fig.j}—The boiler has a combustion chamber in the form ofa 
tube or bulb which may be perforated or open at its inner end. 
Within the chamber gas and air are forced and ignited, the pro- 
ducts of combustion passing into the water and escaping with the 
steam. (September 30, 1881). 


4245.* Attachments to Military Saddles, &c.: 
J.E. Purdon, London, (2d.]—Consists of an attachment so 
that the rider’s feet can be held under a curved and arched bar 
forming part of the apparatus to give confidence and facilitate 
attaining efficiency. (September 30, 1881). 


4246. Purification of Hops for Brewing Pur- 
poses. &c.: A. Walker, Edinburgh. (/. Walker, Cincin- 
nati, U.S.A.). (64. 2 Figs,)—Is for a process consisting in steep- 
ing the hops in water at a temperature of about 100 deg. F., until 
the supernatant liquor ceases to be turbid, then drawirg off the 
water, and finally removing the hops so purified direct to the brew 
kettle. A suitable vessel for carrying out the process is shown. 
(October 1, 1881) 


4247.* Appliances for Coupling and Uncoupling 
Railway Wagons: J. Jackson. Kirkintilloch, and 
T. Ballantyne, Uddingston, N.B. ([2d.)—Consists of 
crank-bars fitted across the ends of the wagons, actuated by 
handles at the ends, and bent at the centres to form cranks which 
raise and lower the link of the coupling chains, (October 1, 1881). 


4251. Manufacture of Floorcloth : F. Versmann. 
New Charlton, Kent. (2¢.)—For the cork dust used in the 
manufacture of floorcloth is substituted moss peat of the genus 
sphagnum, which is dried and powdered, (October 1, 1881). 


4252. Ornamenting Surfaces of Tin Plates, &c.: 
A.N. Hopkins, Birmingham, and G. Hatton, Kidder- 
minster. (4¢.)—The pattern is first marked on the plate in a 
material capable of being dissolved in water, the whole surface is 
then covered with the material to form the groundwork of the 
design, afterwards the groundwork material lying on the pattern 
is removed by dissolving in water the material in which the 
pattern was marked, and finally the plate is stoved in the usual 
manner. The process may be modified in several ways. (October 1, 
1881). 


4254.* Lifts or Hoists: M. T. Medway, New 
Cross. (2¢.)—Relates to means for working lifts, &c., where a 
moderate power is available, and consists of screw gear attached 
to pulleys and worked from the prime moving shaft. (October 1, 
1881). 

4255. Secondary Galvanic Batteries: A. jWatt. 
Liverpool. (4¢.)—The first form of battery consists of lead 
rolled into sheets and coated with a mixture of calcium hydrate 
manganese dioxide and sodium or calcium chloride, or preferably 
with ** Weldon mud” mixed with an equal volume of powdered 
coke, Plates of carbon may take the place of the lead plates 
Also carbon plates in a solution of sulphate of manganese can be 
employed in one cell, as the sulphate decomposes and covers the 
carbon with peroxide of manganese. The second form of battery 
consists of alternate layers of carbon and granulated manganese 
dioxide mixed with granulated carbon, preferably in equal 
volumes, or of lead and manganese dioxide or layers arranged as 
follows: MnO, Pb+C, MnO, C+C, Mn 0,+C, Pb Mn 0, C+C and 
so on, or Pb, MnO, C+C, Pb, Mn O, C+C, the vertical bars being 
porous diaphragms. The exciting liquid is sal-ammoniac or 
common salt, or diluted sulphuric acid. A convenient form of cell 
consists of an ordinary battery tank divided down the centre by a 
porous diaphragm, The charged porous pots, fresh or exhausted, 
of Leclanché cells, may even be used without further preparation 
than immersing them in one of the aforesaid solutions. If one pot 
be fresh and the other exhausted the couple is charged and ready 
to work. Another modification consists of a porous pot containing 
a plate of carbon and charged with a mixture of manganese dioxide 
and carbon or coke, in a state of coarse powder, and placed in a 
leaden vessel containing dilute sulphuric acid, the space between 
the pot and the leaden vessel being filled with a mixture of man- 
ganese dioxide and carbon or coke, or simply with granulated 
lead. (October 1, 1881). 


4256* Apparatus for Raising and Forcing 
Liquids or Fluids for Lubricating, &c.: J J 
Lowther, Manchester. (W. Charmock and T. Ormston, 
Terpukoff, Russia), (2d.)—Consists of a rotary pump constructed 
of a cylinder, in which a boss is caused to reyolve eccentrically, 
and in which is an opening having a sliding shutter of the dia- 
meter and width of the cylinder, thus dividing the cylinder into 
two chambers, constantly increasing and decreasing in capacity ; 
inlet and outlet pipes are attached to the cylinder. (October 1, 
1881). 

4257.* Gas-Heating Stoves, &c.: J. Wadsworth, 
Manchester. [2¢.)—The burners are at the bottom of the 
stove and the products of combustion are received into a conical 
hood in the stove sarrounded by a head having passages whereby 
the current rising from the burners causes air to enter and mingle 
with it, it being finally discharged through conical outlets, A 
modification is referred to, (October 1, 1881). 


4258.* Looms: W. Ashworth, Burnley. ([2d.)—Is 
for taking-up apparatus allowing of quicker change of the charge 
or other wheels than usual, The stud is stationary and the 
ratchet wheel and pinion revolve on it, and are connected by a 
boss, that partof the boss on which the ratchet wheel is placed 
being square, (October 1, 1881). 


4259.* Passenger and Fare Register: H. H.M 
Smith, London. (2¢.)—Refers to apparatus which will visibly 
indicate the fare paid and the number of passengers of each of 
several distinct classes of fares. (October 1, 1881). 


4260* Folding Ladder and Measure Combined: 
W. Clark, London. (A. Schlacfli, Soleure, Switzerland), [2d }— 
Consists of a pair of side pieces attached to each other by parallel) 
steps, loosely jointed to the side pieces, so that the latter can lie 
close together. The side pieces are marked to serve as @ measure. 
(October 1, 1881). 

4262. Apparatus, &c. for Use on Flats or other 
Vessels for Transhipping Salt or Coal: R. Verdin. 
Northwich. Chester. [6¢. 2 Figs.)—(1) Around the mast 
is a broad collar having a broad base as a bearing, and rotating 
freely on the mast. To the collar the swinging boom is jointed, 





(2) Instead of the ordinary goose neck a similar ring is used to 
which the rope regulating the vertical angle of the boom is 
attached, (3) By preference a bucket is used, which when full will 
fall over and empty itself. (October 1, 1881). 


4263* Self-Acting Ap atus for Actuatin: 
Steam Boller Dampers: G. Wainwright, Sheffield. 
[2d.]—Consists in a method of actuating a piston by mean: of the 
pressure of steum acting on water in contact with an elastic dia- 
phragm placed between the underside of the piston and the top of 
a vessel connected with the water in the boiler, the object being 
= and close the dampers to govern the draught. (October 1 

). 


4264. Tricycles, &c.: G. Schulzand W. Harrison, 
Manchester. [2d.)—The vehicle gives greater safety than a 
bicycle, and yet is propelled almost as easily ; it is adapted to carry 
one or more persons, and will fold up intoa smali compass. The 
arrangement cannot well be understood, there being no drawings 
(October 1, 1881). 


4265. Rotary Valves: P.G.B. Westmacott, New- 
castle. (6d. 5 Figs.j}—Is especially applicable to three-cylinder 
engines, and when so used its moving parts are carried on the 
end of the engine shaft, The valve consists of a cylindrical 
plug within a shell in whose sides are three ports communicating 
with the cylinders. A passage in the plug terminates in a mouth 
which, as the plug revolves, successively comes opposite each port 
and a cavity in the plug successively closes each port. Radial 
sliding pieces operated by the fluid pressure are employed to main- 
tain a tight joint round the mouth of the passage in the plug and 
— the walls of the cavity containing the plug, (October 1, 

881). 


4266. Furniture Cord or Trimming, &c.: L. A. 
Walters and A.George, London. [6¢. 9 Figs.J—Tke 
cord consists of a gimp, braid, or tape wrapped spirally round 
a suitable core or foundation. The specification describes machinery 
to produce such cord or trimming. (October 1, 1881). 


4267. Apparatus for Presenting or Exhibiting 
to an Audience the Words or Score of an Opera 
or other Performance, &c.: W.R. Lake, London. 
(T. L. Jones, St. Louis, Mo., U.S.A.) (6d. 6 Figs.]—Consists of a 
transparency, illuminated by a light at the rear, and caused by 
clockwork or otherwise to move past an opening between the 
audience and the light, its movement neing so timed as to carry 
the words being uttered past the opening, (October 1, 1881), 


4270* Constructing Foundations for the Piers 
of Bridges, &c.: E. A. Brydges, Berlin. (G4. Greger- 
sen, Budapest). (4d.]— Relates to a pneumatic method of construc- 
tion, wherein double buckets are used and the raising of work- 
men's compartments are attached to the caisson; the compartments 
are entirely separate from each other, this necessitating a novel 
construction of the same, anda peculiar mode of manipulation , 
which are set forth in the specification, but which could not be 
clearly described within the space at our disposal. (October 1, 
1881). 


4271. Electro-Magnetic Apparatus: W. R. Lake, 
London. (A. D. Maikoff and M. de Kabath, Paris). (6d. 5 Figs.) 
—According to this invention the core surrounded by the wire 
coil acts, not as heretofore upon an exterior armature, but upon an 
armature placed within the coil. The action is characterised by the 
fact that it is not produced by the attraction exerted by the current 


Nhat 





upon the armature, but by the repulsion caused by similar 
polarity being imparted both to the coil and to the armature. 
The illustration shows one method of putting the invention into 
practice. When a current passes through the coil the two 
pieces d and e are similarly magnetised and repel each other. 
(October 1, 1881). 


4274. Stowing and Lowering Ships’ Boats: I.A. 
Timmis, London. [6¢. 8 Figs.}—Claims stowing ships’ boats 
along the centre line or nearly so of the ships, together with the 
means described to run them or get them to either side of the 
ships carrying them. (October 3, 1881). 


4310. Secondary Batteries: A. P. Laurie, Edin- 
burgh. (4d.]—The essential feature of the invention is the 
storing of chlorine for use as a source of electricity by combining 
it with copper to form cuprous chloride. The cell is constructed 
as follows: A copper plate is coated with a paste of cuprous 
chloride, and is wrapped in parchment paper. Itis then dipped into 
a solution of chloride of zinc along with a zinc plate. The zinc 
and copper plates are then put in metallic connexion, and an 
electric current flows until al] the cuprous chloride is reduced to a 
mass of spongy copper. The zinc plate is then replaced by a 
copper plate and the cell is ready for charging. The action of the 
chlorine on the spongy copper can be regulated by means of copper 
gauze placed over the spongy copper and in metallic communica- 
tion with the copper plate. (October 4, 1881). 


4319. Bicycles: J. A. Lamplugh, Birmingham. 
(6d. 9 Figs.}—To prevent tremulous motion in the saddle it is 
supported on and fixed to a strong band of leather or webbing, or 
a strong flexible band of other material stretched between two 
brackets fixed on the;backbone, the band being capable of adjust- 
ment as it slackens by use, (October 4, 1881). 


4329. Projectiles for Small Arms and Ordnance : 
H.Simon, Manchester (/. Vetterli, Paris), (6d.)—Such 
projectiles are coated with nickel, this presenting several advan- 
tages. Projectiles for repeating rifles are provided with a project- 
ing ring, at that part where the cartridge-case ends, slightly in 
excess of the bore of the rifle, so as to prevent the cartridge being 
forced back in the casing by the recoil. (October 5, 1881). 


4351. Sewing Machines: H. Simon, Manchester. 
F B Képler, Chemnitz, Saxony). (6d. 17 Figs.J—Kelers to sew- 
ing machines for producing ornamental stitching by two or more 
needles, the mode of producing the stitches being such that the 
meshes formed by the two or more needies are, on the following 
stitch, all transferred to the front needle. (October 6, 1881). 


4366. Pneumatic Brake Apparatus for Railway 
Trains: G. Westinghouse, Jun., London. [6¢. 1 Fi.) 
—Kelates to brake apparatus which can be used on @ train other- 
wise fitted with automatic or non-automatic brakes. It consists of 
a casing screwed into a lateral nozzle of the horizonta) non-auto- 
matic vacuum pipe, and containing a flexible diaphragm pressed 
upwards by a spring. The stem of the diaphragm is connected to the 
valve governing communication between the automatic brake cy- 
linder and the outer air, the valve being closed when the diaphragm 
isin the position shown, When the air in the train pipe is rarefied 




















































































































466 


ENGINEERING. 





{May 5, 1882. 





for working the brakes in the non-automatic way the atmosphere 
Presses down the diaphragm and opens the valve of the automatic 
brake cylinder, rendering its brake ineffective. When the pres- 
sure is raised to that of the atmosphere, taxing off the non-auto- 








valve 
rked 
‘2 pienum 


matic brake, the spring pushes up the diaphragm, closing the 
of the automatic brake cylinder, so that the brakes can | 
in the automatic way. The apparatus is modified wh 
is employed instead of vacuum. (October 7, 1831). 


4424. Fastener for Securing the Coverings of 
Railway Wagons, &c.: E. Gilbert and D. Sinclair, 
Dundee. [6d. 6 Figs.}—lIs to obviate the necessity for knots, 
and consists of metal hooks driven into the wagons. Round 
these the cords are wound, the ends of the cords being passed 
into a wedge-shaped space formed by a feather projecting from the 
spike or hook. (October 11, 1881) 

4514. Forging Metals. &c.; E. Dearden, Darnall, 
Yorks. (6¢. 3 Figs.j—Is for a combination of tools consisting 
of @ matrix having an opening through it corresponding to th 
section of the article to be produced, in connexion with drifts or 
pushers, for compressing or forging metals to any desired shape 
A hydraulic press is, by preference, employed for c 
the metal between the drifts. (October 17, 1831). 
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448. Screw Nails: H.H.Lake. London. (American 
Screw Company, Providence, RI, U.S.A.) (4d. 5 Figs.)|—The nail 
has a slotted head, or a head to which a screw-driver can be 

sed 


applied for turning the nail axially, and also a shank cor 








partly of threaded or serrated longitudinal sections, and partly of 
longitudinal sections without threads or serrations, the plain 
sections being at a less radial distance from the axis of the nail 

, 





than the threaded sections; the nail also 
end, (January 28, 1852) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in th 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the ted States, may 
be consulted. gratis, at the olfises of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 
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RANSOME -v. 

On Saturday last, judgment was 
Chancellor Bacon in this case, the trial of which extended 
over a period of ten days. The plaintiffs are the well- 
known firm of Messrs. Ransomes, of Ipswich, and the 
defendants are ironmongers and founders, at Hadleigh, 
in Suffolk. Messrs. Ransomes, in common with all other 
plough makers, use certain ¢ yinations of letters to 
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ym 


denote certain makes of ploughs, and in particular one 
series of their ploughs is denoted by the letters R.N., 
the letter R. standing for Ransomes and N.for Newcastle, 


at which place, at the Royal Agricaltural Society’s trials 
in 1864, ploughs of this pattern took four first prizes. 
To the letters R. N. is added a further letter or letters to 
denote particular members of that series, and among 
others the combinations R. N. F., R. N. D. H, R.N. E., 
R. N. D. were used for different ploughs of the R. N. 
pattern. All the different fittings and wearing parts of 
a plough of a parti cular pattern are marked with the 
same letters, so that in ordering it is sufficient to or: 
an R.N. F. breast or an R. N. D, slade, and sometimes 
numeral is added for further distinction, an R. N. F. 
share being 7 in. wide and an R. N. F. 4 being 9 in. wide. 
The K. N. series of ploughs received its distinctive letter- 
ing in 1864. In 1875 the Trade Marks Registration 
Act was passed, making the registration of a trade mark 
a necessary preliminary to any action for infringement, 
and limiting devices which might be registered as trade 
marks to certain names and designs. Any special com- 
bination of figures or letters used as a trade mark before 
1875 might, however, be registered as : uch, but for the 
future no mere combination of letters could be registere« 
as a trade mark. Two years after the passing of the 
Act, Messrs. Ranecomes registered the above cx ns 
as trade marks. 

The defendants are agents for Messrs. Ransomes and 
other implement makers, as well as manufacturers of 
plough fittings. They sell not only Messrs. Ransomes’ 
shares and fittings, bearing Messrs. Ransomes’ name 
and a combination of letters, but they also themselves 
make and sell share and other fittings suitable for 
Messrs. Ransomes’ ploughs, and upon these shares they 
put the combination of letters, indicating w hich of Messrs. 
Ransomes’ ploughs the shares will fit. 

The plaintiffs claim the exclusive right to the use of 
the above combinations of letters, and the action was 
brought to restrain the defendants from marking their 
ploughs or parts ‘of ploughs with R. N. F. or any other 
letters or signs which purport to represent that they are 
made by the plaintiffs. 

For the plaintiffs the « ounsel employed were Messrs. 
Aston, Q.C.; Davey, Q.C.; and William Barber, Q.C.; 
and for the defendants Messrs. Day, Q.C.; Cozens-Hardy, 
Q.C.; and Carpmael. <A very large number of agri 
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tural engineers and manufacturers of implements and 
wearing parts were examined as witnesses, both by the 
plaintiffs and the defendants. The effect of the plain- 
tiffs’ evidence, as stated by the judge, was to show “ that 
the marks in question, as well upon what may be called 
the frames or bodies of the ploughs, as upon the several 
parts which, when combined together, form the entire 
practical working plough, were originally impressed by 
the plaintiffs for the purpose of characterising the entire 
ploughs as articles manufactured by them, and in order 
that such articles might be known in the trade and by 
persons who might buy them as being made by the plain- 
tiffs.” The defendants’ evidence was to the effect that the 
combinations of letters were impressed on the ploughs 
simply to designate the particular pattern of plough, and 
that they were not understood to designate any particular 
maker. The real issue was thus a simple one, viz., whether 
the combinations of letters were trade marks and indicated 
goods of « particular maker, or whether they were simply 
put on for convenience of reference to the ploughs and 
their different parts. The Vice-Chancellor decided “ that 
the plaintiffs’ marks were from the beginning applied 
and have ever since been used by them for the purpose 
only of characterising and announcing to intending 
purchasers that the goods on which the marks were 
impressed were of the plaintiffs’ manufacture—that such 
marks have always been, and are their trade marks, and 
in every sense their property, and that such property 
has been injuriously affected by the defendant How 
the Vice-Chancellor reconciles this conclusion with a 
piece of evidence given and cited on behalf of the plain- 
tiffs themselves we do not know. Quoting from the 





| Vice-Chancellor’s judgment, some extracts from the 


plaintitfs’ catalogue of the date 1870: “ The following 
are prominent characteristics of all the machinery made 
by Ransomes, Sims,and Head. Every machine is designed 
so that the parts liable to wear out can be replaced with 
the least difficulty and without skilled mechanical labour. 
rhese parts are all marked with letters and numbers by 
reference to which duplicate parts exactly similar to the 
orignals in and form may be procured fr the 
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factory as required, and with a certainity that they will 
fit properly, even though they may not be ordered 
for Many year after the machine has been pur- 
shased. . mers cannot be too particular in buy- 





ing genuine shares of R., 5, and H.’s well-known make. 
They may be known by bearing the name of Ransome 
as well as the initial letter denoting the share itself.” Two 
things seem to appear very clearly from this piece of 
documentary evidence furnished by the plaintiffs them- 
selves: 
the purpose in ordering new parts; 
second, that ! did not rely on the letters 
as designating their make, buton their name combined 
with the letters. 

Clearly enough their name combined with the letters 
constitutes a good trade mark, but we very much doubt 
whether the Vice-Chancellor’s decision that the letters 
alone without the name were used as, and constitute, a 
teade mark is sound, In fact, itis hardly open to question 
that Messrs. Ransomes rely, and have relied, on their name 
as the guarantee to their customers for their articles, 
and then in this, with or without additional letters, 
consists their real and unimpeachable trade mark. 

That the shares manufactured by local makers, who 
put their own names on them, together with the letters 
R.N. F. or others, can ever deceive the simplest farmer 
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into believing that a share with, say, ** Woods and Co., 
R. N. F.” was made by Messrs. Ransomes i3 incom- 





ture of shares to fit 
s a certain amount of 





prehensible. No doubt the manu 
their ploughs by local makers tak: 


| trade from Messrs. Ransomes, but their patent expired 








years ago, and so long as other makers do nothing to 
deceive the public into the belief that their wares are 
made by Messrs. Ransomes, they seem to be acting in a 
perfectly legitimate manner. 





FOREIGN AND COLONIAL NOTES. 

Queensland Railways.—At the close of October, 1881, 
the following railways were in operation in Queensland : 
416 miles on the Southern and Western line, 2/3 miles on 
the Central line, 35 miles on the Northern Railway, 41 
miles on the Bundaberg Railway, and 61 miles on the 
Maryborough and Gympie Railway, making a total of 756 
miles. 

Belgian Steel Making.—In 1830-81 the Angleur Steel 
Works, Belgium, tarned out 47,440 ingots of steel, or 
11,829 tons more than the corresponding production of 
1879-80. The quantity of finished iron and steel in 1880-81 
amounted to 37,985 tons. 

American Mechanical Industry. —The Westinghouse 
Machine Company has just completed three of its high- 
speed engines, and has twenty-five others in process of 
construction. Of those completed one is for the Cleveland 
Electric Light Company, another for the Edgar Thomson 
Steel Works, and the third for the steel works of Messrs. 
Hussey, Howe, and Co. The first one is of 10 horse 
power, and will run at 900 revolutions per minute. It is 
coupled directly to an electric generator, and the whole is 
mounted on a wagon made for the purpose, it being the 
design of the company for whom it was made to furnish 
light for shows, picnic parties, &c. The engine for the 
Edgar Thomson Steel Works is of 50 horse power, will 
make 300 revolutions per minute, and is intended to drive 
an electric light apparatus. That for Messrs. Hussey, 





Howe, and Co., is of 100 horse power, will make 300 
revolutions per minute, and is intended for a roll train 
with which it will be directly connected. The engine 
which drives the machinery of the Westinghouse Machine 
Company’s Works is running regularly 500 revolutions 
per minute, is of 15 horse power, and occupies a floor 
space of 2tin. by 30in. Another small engine may be 
seen in the works, which is capable of making 1100 revoln. 
tions per minute, and is of about 2 horse power. Engines 
of this class and size are designed to run head light electric 
machines for locomotives. The company has orders three 
months ahead for specialities, and it has erected opposite 
its present works a 75 ft. by 100ft. ironclad building, with 
floor and gallery which will be supplied with appliances for 
doing heavy engine works. 


South African Coal.—Two large companies have been 
formed in the Cape Colony for the purpose of developing 
the rich carboniferous deposits recently discovered there. 
Examinations by competent geologists have shown that 
the Stormberg range of mountains, on the eastern frontier 
of the colony, contains an almost unlimited quantity of 
coal of excellent quality, the careful development of which 
would make the colony independent of the supplies of coal 
now imported from England. For some years past the 
coal mines at Molteno and Paarde-kraal have been worked 
with successful results. The Molteno mine consists of a 
circular hill, at the summit of which a shaft has been 
sunk, while a heading has been driven on one side of the 
hill, opening rich coal seams, which appeared to pass 
through the hill, and are estimated to contain at least 
500,000 tons of coal. The Paardekraal mine adjoining, 
covers an area of over 6000 acres, with a main seam of 
coal measuring 2 ft. Gin. in thickness. A second hill, offer- 
ing the same facilities for working as that already described, 
exists on this estate. ‘The Molteno coal is already largely 
used in the town of Molteno, both for household purposes 
and in some steam flour mills recently erected there. A 
third deposit is being opened at Cyfergat, on a closely 
adjoining farm, where another company has been formed 
to work the mine. The Cyfergat coal was lately used 
in the manufacture of a large casting made from locally 
produced iron, and was pronounced equal to the best 
South Wales imported coal. All these mines will be 
in close connexion with a new railway now being built 
at Molteno from East London. As besides coal, ironstone 
yielding a large percentage of metal is found in the neigh- 
bourhood of that town, a prosperous future seems to be 
in store for the district. 

American Blast Furnaces.—The number of blast fur- 
naces in operation in the United States at the commence- 
ment of 1882 was 446. The corresponding number in 
operation at the commencement of 18831 was 473; at the 
commencement of 1880, 384; at the commencement of 
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German Coal Mining.—The aggregate production of 
coal last year in the Sarrebrack district amounted to 
5,130,468 tons. The deliveries of coal from the Sarrebruck 
district in 1881 were 5,119,468 tons. 


American Agricultural Implements.— Statistics relating 


| to the manufacture of agricultural implements show an 


enormous growth of that industry in the United States, 
which now employs 1942 establishments. Of these 221 are 
in Illinois, 265 in New York, 220 in Pennsylvania, 155 in 
Ohio, and 143 in Michigan. The total capital employed 
62,315.968 dols. The largest number of persons 
employed during the year reported on was 49,180. The 
total value of all products was 68,573,086 dols. In 1850 the 
In 1860 it was 17,487,960 
dols. In 1870, 52,066,875 dols. Daring the year there 
were made 325,057 caltivators; 131,003 harrows ; 280,654 
dozens of hoes ; 212,147 dozens of shovels ; 308,732 dozens 
of hand rakes ; 1,301,443 ploughs ; 211,738 dozens of hay 
forks; 1,244,264 seythes; 43,717 scythe snaths; mowers, 
72,000 ; seed sowers, 20,289. In 1850, 7220 persons were 
employed ; in 1860, 14,814; in 1870, 25,249; and in 1880, 
49,180 as already indicated. 








Largs Bay Jetty.—The question of providing jetty 
accommodation for ocean steamers somewhere outside the 
Port Adelaide river has engaged the attention of those 
interested in the commercial progress of South Australia 
for a long time past, and the suggestions for meeting an 
almost universally admitted want have ranged from a 
breakwater at Marino to an artificial harbour at Largs 
Bay. ‘The directors of the Largs Bay Company propose, in 
the first place, to erect a jetty 24 ft. wide and about 2300 ft. 
long. Of this length, 2000 ft. are to be carried out in a 
straight line, and the remaining 300 ft. are to be bent so 
as, to a certain extent, shelter the partly-enclosed water. 
At the jetty end the depth of water will be about 18 ft. at 
low water. The project includes also in addition to a 
further extension of the jetty proper, the reclamation of a 
part of the foreshore, and the construction of a road and a 
railway to the spot. The company having invited tenders 
for the jetty, received five offers, of which that of Messrs. 
Baillie, Davies, and Wishart being the lowest was accepted. 
The firm set to work with energy, and they were 
prepared to drive the first pile January 12. 

The Telelogne.—Adjutant-Major Goumet, of the 27th 
French Regiment, has invented an instrument called the 
telelogne for signalling from a distance. As experience 
shows that familiar objects are the most easily distinguished, 
the signals consist of the letters of the alphabet 
and figures, which are silvered on a dead-black ground, 
and illuminated at night by lamps and strong reflectors. 
A powerful telescope alone constitutes the receiving instru- 
ment. For signalling to a distance of 2} miles, the whole 
apparatus weighs under 5 lb., and with a more powerful 
telescope signals can be distinguished eight miles, and even 
further in a clear atmosphere. 
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THE EDISON SYSTEM OF ELECTRIC | referring to the diagram Fig. 3, which also illustrates 
| the position of a lamp circuit with respect to the 


ILLUMINATION. pend 


W F bagl athe re oni od hag. ee tan} [he object of having two cells instead of one is 
apparatus employ} ysvem °F | to enable the supplying company to keep a check 
measuring and recording the quantity of electricity | upon its inspectors and also to guard against fraud 
that has been transmitted from the central station | om the HM of dist m . g fe hile the 
into the electric mains for utilisation in the various 7 ee ee eee 


circuits, as well as that for indicating the quantity 


| left-hand division of the meter is accessible to the 

| ordinary inspectors, and in some case: - 
of current that has been used by any one consumer, Page. ‘ Sennes to Se con 
and upon the indication of which the company’s 


account against him is made out, The principle of 
action of both the instruments employed, depends 
upon the fact that the weight of metal deposited per 
unit of time in an electro-plating bath by electrolysis 
is proportioned to the quantity of electricity passing 
through it in the same period, or, in other words, 
to the strength of the current, and as the amount of 
this electro-deposition is equal at all points of a 
circuit, it follows that by placing an electrolytic cell 
in any part of a circuit, the amount of electricity 
transmitted by the cell in a given time can be 
determined by observing the quantity of metal 
deposited within the same period. 

Che apparatus employed in the Edison system in 
connexion with the service of a bouse is illustrated 
in Figs. 1 and 2 (see next page). 

The house meter consists generally of two electro- 
lytic cells so conn cted as to form together a shunt 
to the lighting current, and also so arranged that 
one cell is capable of transmitting a greater quantity 
of electricity than the other, the proportion between 
them, however, remaining the same. ‘The two cells 
are fitted into a small cast-iron cabinet, as shown in 
Fig. 1, and below them is a simple automatic arrange- 
ment, to be after described, for preventing the temper- 
ature of the cells from falling below a certain degree. 

In the earlier form of meters devised by Mr. | 
Edison the electrolyte employed was a solution of | 
copper sulphate, the electrodes being of pure copper, | 
but in the more recent instruments the copper solu- 
tion has been replaced by a solution of zinc sulphate 
and the electrodes are of zine, by which arrange- 
ment polarisation currents are reduced to a minimum 





and more accurate results are insured. 
Referring now to Fig. 2, V and V' are the two 


glasscells, each of which is filled with a solution of zine 
sulphate, in which is immersed a pair of amalga- 
mated zinc plates. The two cells are precisely alike, 
but, from the fact that the one cell is short-circuited 
by a shunt having one-fourth the resistance of the 
shunt by which the other is short-circuited, the 
quantity of electricity passing through the former 
per unit of time is four times that which is trans- 
mitted by the other, and therefore, within a given 
period, the quantity of metallic zinc deposited on the 
receiving plate of the one cell is four times that 
which is deposited on that of the other. The short- 
circuiting shunts are shown at R, and consist of a 
corrugated band of German silver, of which the 
twelve corrugations towards the left of the figure 
constitute the shunt of the cell V, while the remain- 
ing four corrugations belong to the right-hand cell 
V'. Lis an ordinary Edison incandescence lamp, 
which is thrown into circuit whenever contact is made 
at the point A, and this is effected by the bending 
downwards of the compound expansion bar A B, 
which is so constructed and adjusted as automatically 
to throw the lamp into circnit whenever the tempera- 
ture within the instrument falls below a certain 
point. ‘The radiant heat from the lamp then raises 
the temperature of the air within the apparatus 
until by the upward curling of the compound bar, 
the lamp is again cut out of circuit; r and r' are 
two compensating resistance coils of insulated copper 
wire, which are included in the branch circuit of 
the electrolytic cells, their object being to keep the 
resistance of the apparatus uniform under variations 
of temperature, for, as the resistance of the zinc 
solution within the cells is diminished by a rise of 
temperature, the quantity of electricity transmitted 
by it would be yreater as the temperature was 
increased unless this increase were compensated or 
neutralised. ‘lo effect this a coil of copper wire is 
inserted in the circuit of each cell, and as the 
electrical resistance of copper increases with a rise 
of temperature, while that of the zine solution 
diminishes, it is only necessary to make the length 
of the copper wire such that its resistance rises 
under an increase of temperature as much as that of 
its corresponding cell diminishes, in order to com- 
pensate the apparatus for variations of temperature. 
The method by which the various parts of the 





apparatus are coupled up will be understood by | 


* See ExcInEERING, page 407 an/e. 


sumers themselves, the right-hand portion is under | 


the sole control of the company through their 
superior inspectors, and the readings of the two 
cells should always be in the same proportion to one 
another. 
to deposit slower than the other is that while the 
ordinary inspectors go their rounds once a month, 
the upper inspectors visit the meters once a quarter; 
the one cell is therefore depositing for four weeks 
between two inspections, while the other is in 
action for thirteen weeks before its plates are 
weighed again; and, by causing the three months’ 
cell to deposit slower than the one month cell, 
the amount deposited in each between any two 
inspections is more nearly equalised. 


Again, the object of causing the one cell | 


| of zinc deposited per weber per hour, Thus sup- 
| posing that a set of zine plates before being put 
| into action weigh as follows: that in the monthly 
| cell, 92,800 milligrams, and that in the accompany- 
|ing quarterly cell, 92,600 milligrams, and that after 
| having been in use for a month in an installation 
of twenty lights burning about four hours a day 
| they weigh as follows: 


| Mill. 
| Monthly cell 95,317 
Quarterly cell eae be 93,229.2 


| Subtracting these weights from the first we get a 
difference in the monthly cell of 2517 milligrams, 
and in the quarterly cell of 629.2 milligrams, and if 
all has been working well the increase in the weight 
|of the quarterly zinc should be about one-fourth 
| that of the monthly plate. Applying the above 
| formula to these figures ‘we get the figure 1883 as 
| the number of webers passed through the apparatus 
|per hour, and it is upon this figure that the con- 
|sumeris charged. The following is a specimen page 
of a meter book, showing the general form of the 
porn and the principle upon which they are 
made: 





Meter NuMBER. 


NAME OF CONSUMER. 


ADDREss or CONSUMER. 














Weight of Plates. | Weight of Plates. Gain. 
Plates put in. : ee Plates a Webers 
taken out. ace ae Consumed. 
Monthly. Quarterly. Monthly. | Quarterly. | Monthly. | Quarterly. 
January 20 90,300 90,400 Feb 20...| 91,400 1100 823.3 








February 17 











March 17 





April 14 





May 12 


June 9 

The zine plates are shown in detail in Fig. 4 ; 
they are 3 in. long, 1 in. wide and } in. thick, 
fixed at a distance of .24 of an inch by first 
placing two little ebonite blocks of that thick- 
ness between the plates, the one at the top and 
the other at the bottom (as shown in the figure), 
and then holding the whole together by an ebonite 
screw passing through the middle of the plates ; 
before being put together, however, a coating of 
chemically pure zine is deposited by electrolysis 
upon the surface of each plate so aa to reduce 
local action to a minimum, this operation being per- 
formed in a chemically pure solution of zinc sulphate, 
and the plates are afterwards amalgamated with 
pure mercury. 

When the apparatus is set into action zinc is 
dissolved off the one plate of each pair and deposited 
upon the other, and as the quantity of zinc trans- 
ferred from the one plate to the other is propor- 
tional to the total quantity of electricity which has 


passed through the cell and is independent of the | 


time, it is only necessary periodically to weigh 


the plates in order to ascertain the quantity of elec. | 
tricity which has been utilised, and it is immaterial | 


whether a current of one weber flows for ten hours, 
or one of two webers for five hours, or of five 
webers for two hours, or of ten webers for one hour, 
the transfer and deposition of metal will in all cases 
be the same. 

The consumer is charged so much per weber of 
current passed through the meter per hour, The 
inspectors go round once a month collecting the 
cells and substituting fresh ones in their place ; 
each old cell on being removed from the meter is 
placed in a separate compartment of a basket, its 
number being carefully noted. The cells so removed 


| are taken to the central station, where the pairs of 


plates are separated and accurately weighed in a 
delicate balance, the results being entered in the 
meter book, of which a specimen page is given 
below. The weber current that has passed through 
a “25 light” meter since the last observation is 
calculated by the following formula : 
v= WW 
1.336 
in which V represents the weber current that has 
passed per hour, and W the increase in weight 


‘of the receiving plate since the last observation, 
‘the figure 1.336 being the number of milligrams 











The Edison meters of the form illustrated in 
Fig. 1 are at present constructed in two sizes, the 
one for currents of twenty-five lights, and the 
other for fifty lights in a circuit. In the former appa- 
ratus the monthly cell deposits per weber 1.336 mi\i- 
grams per hour, the deposit in the quarterly cell 
being about one-fourth of thatamount. In the fifty- 
light meter the rate of deposit is 1.377 instead of 
1.336. The zine solution is made as follows: 
90 parts by weight of pure zinc sulphate is dis- 
solved in 100 parts by weight of distilled water, 
and if the solution has been properly made, a 
hydrometer should show a specific gravity of 1.33 
at a temperature of 18 deg. Cent. We may mention 
here that Mr. Francis Jehl, who has been associated 
with Mr. Edison throughout the development of his 
very interesting meters, has recently been conducting 
a very careful series of experiments upon the specific 
| resistance of various solutions of zinc salts, and on 
another page of our present issue we give the results 
of some of Mr. Jehl’s experiments. 
The most interesting and elaborate apparatus of 
this kind designed by Mr. Edison is the automatic 
meter or electric counter represented in Fig. 5, and 
| which is rather suited to the laboratory of the central 
| station where it can be in proper andintelligent hands, 
| than to house or factory installation, where it might 
|soon be put out of order. The apparatus consists 
| of two electrolytic cells, each containing a solution 
| of copper sulphate, and in each of them is immersed 
|a hollow cylinder of copper. Within this cylinder 
|is suspended from the end of the beam of a sensi- 
tive balance, another copper cylinder; the two 
cylinders in each cell constitute the electrodes of an 
electro-depositing bath, and according as to whether 
the current traversing the cell is in one direction or 
the other, so will the metallic copper be transferred 
from the fixed cylinder to the suspended cylinder 
and vice versd, and the connexions are so made that 
while the apparatus is depositing copper on the inner 
cylinder of the one cell, metal is being dissolved 
from the inner cylinder of the other cell; thus while 
the one is, during the passage of the current, becom- 
j|ing heavier, the other is losing weight. It is clear 
| from this construction that a time must come when 
'the one will overbalance the other, and the beam 
| will in consequence be deflected ; in doing this the 
|current is automatically reversed, and, traversing 
the cells in the opposite direction, the process is 
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reversed, copper being dissolved from the heavier 
suspended cylinder, while the other is receiving a 
deposition in the other cell until it overbalances the 
first, causing the beam to be depressed, and again 
reversing the current sets the instrument to its 
original position; the process is thus repeated and 
repeated again, as long as the current passes. 
Connected to the beam by suitable mechanism of 
an ordinary counter, by which the number is 
oscillations of the beam is recorded, and as each 
oscillation represents a deposition of copper to a 
certain weight, and that weight is a measure of the 
quantity of electricity flowing through the instru- 
ment, the current is measured by a process almost 
identical mechanically with the method by which 
the quantity of gas being utilised in an establishment 
is recorded. ‘lhe above is a description of the 
general principle upon which the automatic meter 
works. It will be seen, however, on reference 
to the illustration, that there are certain electro- 
magnetic attachments and switches. The principal 
object of these accessories is to insure the beam 
tumbling over to one side or the other the moment 
that the quantity of metal to which the instrument 
is adjusted bas been transferred from the one 
electrode to the other, for as the electro-light action 
is very gradual, it would be quite possible for the 
beam to stop atits central position when equilibrium 
has been established between the two balanced 
electrodes, and contact might be broken on one side 
without being made on the other, and the actionof the 
instrument would cease, although the current might 
be utilised throughout the installation. By the 
electro-magnetic attachment, however, the appa- 
ratus can be so adjusted that the very slightest 
motion of the beam to one side or the other of a 
certain fixed point makes an electrical contact, 
thereby throwing one or other of the electro-magnets 
into circuit, and by the attraction of an armature 
causing the beam to fall over, There are other 


SYSTEM OF ELECTRIC ILLUMIN 


interesting details in Mr. Edison's meters, but they 
are hardly important to the subject of these articles, 
whose object is rather to describe a system of elec- 
tric illumination than the details of every piece of 
apparatus employed in connexion with it. 


Connected with the system, however, there are | 
’ forming the resistances, the lower side of the upper 


several interesting accessory instruments, one of 


ATION. 











the most original and curious of them being 
the apparatus illustrated in Fig. 6, which is a 
very ingenious and interesting form of resist- 
ance “box” devised by Mr. Edison, and which 
has on the top the usual set of connexion plugs 
and contact pieces ; instead, however, of coils of wire 
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table is provided with lamp sockets, the two terminals 
of each being connected to a corresponding pair of 
contiguous contact pieces. Into these sockets are 
screwed as many lamps, and the carbon filaments 
which constitute the resistances can be thrown into 
or out of circuit by removing or inserting the 
connecting pegs in the usual way. 

In the instrument shown in the figure there are 
ten lamps, and these can be thrown iato a circuit in 
exactly the same way as are the coils of a resistance 
box. 1t is not claimed for this instrument that it is 
an accurate measure of resistance, but it is very 
useful and convenient for increasing or diminishing 
the resistance of a circuit by the equivalent of so 
many lamps inserted either in the circuit or as a 
shunt, and it may also be used for testing lamps 
and ascertaining how many may be used in any 
particular circuit. ; ; ; 4 

With this apparatus we shall bring this series of 
articles to a close. We shall, however, notice any 
interesting improvements or additions which may, 
from time to time, be made to this important and 
rising system of electric illumination introduced by 
Mr. Edison. 





THE MANCHESTER SMOKE 
MENT EXHIBITION. 

From the numerous applications of gas to heat- 
ing and illuminating purposes which the late Exhi- 
bition afforded, the gas companies may well be 
eacouraged, but perhaps what was most likely to 
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air and gas before ignition. The burner is in the 
form of a ring of jets around a small porcelain 
cylinder, the flame and products of combustion 
being drawn over and down through this cylinder 
by means of a short flue which creates a draught in 
the desired direction. The incoming air and gas 
pass through chambers and passages so situated as 
to abstract a large proportion of the heats from the 
products of combustion escaping through this flue, 
and thus as large a quantity as possible of the 
energy of combustion is converted into light, the 
increased heat of the gases adding very much to 
the brilliancy of the flame. Some of the lamps 
exhibited are of very high power, and with them a 
saving of 50 per cent. or more is effected in the 
quantity of gas required to produce a given light 
over ordinary burners. The Siemens gaslight is 
now being installed in many places both in London 
and the provinces. 

Perhaps, however, the gas companies may receive 
a compensatory discouragement from the fact that 
the various systems of gas producing which are 
available to the individual consumer, by means of 
which gas may be produced simply and cheaply for 
home consumption, without resort to the gas main, 
are gradually being brought into prominence. The 
Dowson gas producer, of which we gave some 
particulars not long since,* was used at the Exhi- 
bition to supply gas for driving one of the Otto 
engines, and in a “singeing” machine exhibited by 
J. Robinson and Co., of Salford. The furnace, or gas 
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THE WILSON GAS PRODUCER. 


cheer them was the magnificent display made by the 
Siemens regenerative gaslight, which illuminated 
the entrance to the Exhibition. We have before® 
described and illustrated the construction of this 
lamp, in which the heat of the products of com- | 
bustion is utilised to raise the temperature of the | 


~ ® See ENGINEERING, vol. xxxi., p. 466, | 








generator is of a cylindrical shape, tapering down at 
the bottom in a cone toa small grating, the fuel being 
| fed in small quantities through a hopper at the top. 
A jet of very dry superheated steam is used to 
inject air into the generator, for the combustion of 
the coal into carbonic oxide, the steam itself being 
~ * See ENGINEERING, vol. xxxii, p. 257. 
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| at the same time decomposed and its hydrogen 
|liberated. The gas pressure obtained is consider- 
|able, depending, of course, upon the pressure of 
|the steam injection, and the volume constantly 
| given off by so small an apparatus seems remark- 
able. For heating purposes the gas may be used 
direct from the generator, and may be made from 
any kind of coal, but for driving a gas engine, it 
| must be made from anthracite and purified, which 
is done by passing it through a chamber containing 
layers of iron peroxide in trays. For lighting 
purposes the gas is made to take up a quantity 
/of mineral oil vapour to furnish the necessary free 
carbon for the illuminating portion of the flame, 
but for this purpose it can hardly hold its own as 
to price with ordinary gas. For heating purposes, 
however, the price, as compared with coal gas, is 
about one-half, the Dowson gas costing about 3d. 
per 1000 ft., and five volumes of it being about 
equivalent to one volume of good coal gas. 
The Wilson gas producer, of which we annex a 
plan and elevation, is similar in principle to the 
| Dowson gas producer, but is on a much larger scale, 
and is arranged differently so as to burn slack of all 
| kinds, and the resulting gas is adapted only for 
| heating purposes. It is built in the form of a kiln, 
some 8ft.in external diameter, and 10 ft. high, 
the internal diameter being widest at the bottom and 
gradually narrowing towards the top to a hopper 
through which the coal is introduced. ‘The mixed 
steam and air isintroduced through a trunk across the 
bottom of the chamber and passes into the fuel 
through six tuyeres. Around the top of the generator 
| passes a collecting chamber through which the gas is 
taken to the main. The lower part of the generator 
is periodically cleared of ash and clinker by intro- 
ducing a-series of bars through the sides of the 
| chamber and over the top of the trunk to hold up 
the fuel, and raking out the mass of refuse which 
| collects in the bottom through the ash-doors. The 
| size of generator above mentioned is calculated to 
burn 4cewt. of slack per hour, yielding about 
30,000 ft. of mixed gases, the cost of which is 
estimated at about three farthings a thousand feet. 
The annexed Table shows the composition of three 
, samples of the Wilson gas, the proportions being by 
' volume. 














Carbonic oxide ... CO; 26.89 23.41 23.60 
Marsh gas -CH,| 1.45 2.22 3.05 
Hydrogen ... ...H| 11.55 13 82 10.55 
Nitrogen ... ... w-N| 86.11 | 55.85 | 57.55 
Carbonic acid ... €O,) 4.00 4.69 5.25 

100.00 100.00 100.00 

Totul percentage of com-- — —— | 
bustible gus... | $9.9 39.45 37.2 


Apparatus for washing smoke 
or fumes from furnaces, wasshown 
by a working model constructed 
on Johnson’s patent and exhi- 
bited by Mr. B. Goodfellow, of 
Hyde, at whose works a full size 
actual machine has been for some 
time at work. The apparatus con- 
sists of a series of chambers 
forming part of the flue leading 
from boilers or furnaces to a 
chimney, the bottom being a 
shallow watertank. In each com- 
partment is a dash wheel with 
spikes or prongs fitted upon the 
floats or boards which dip as the 
wheels revolve into the water 
and cause a continual spray or 
fine rain to fill the chamber 
through which the smoke is pass- 
ing, and by which it is washed ; 
screens of laths, coke, and other 
suitable material are placed be- 
tween the compartments in order 
to filter the fumes already laden 
by moisture. The loss of draught 
caused by the condensation of the 
warm vapours is compensated for 
by the application of a fan which 
keeps up the draught at any 
required speed. In actual prac- 
tice it is found that from two to three horse 
power suffices to maintain the draught for 
four or five ordinary Lancashire 40 horse power 
boilers. Such machines are in use at a lead works 
at Hepburn, on the Tyne, and at Runcorn, as well 
as at Hyde, as before mentioned, and tests were 
some time ago carried out in conjunction with 
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steam boiler flues, and it was found that the water 
absorbed or suspended 75 to 80 per cent. of the 
sulphurous acid, but by the application of soda or 
lime the whole of the acid can be suspended, and 
as a matter of course the blacks are arrested, as by 
passing through the water they are brought down 
to the tank. We understand that the outflow at 
the top of the chimney has been breathed with 
comfort by those who have visited the elevated 
position for that purpose, and found to be harm- 
less. The cost of such apparatus has doubtless 
hindered its more general adoption, but it appears 
to be one such as deserves the attention of the 
members of the association under whose auspices 


this Exhibition was held, as being almost the only | 
practical effort made to cleanse the outflowing | 


smoky vapours that furnaces produce. We do not 
by any means consider that the desired 


would be gained if all smoky vapours were rendered 


invisible, as the black or carbon portions are less | 


harmful than the acids, &c., which are unseen, and 
we trust that further efforts will be made to find 
out methods by which the bye products resulting 
from consumption of coal in fires may be found 


to have sufficient value in themselves to rival the | 


wonderful results obtained from gas manufacture, 
soap boiling, and other processes of decomposition 
of substances going on in all directions. 


PRIVATE BILL LEGISLATION. 

Up to the 5th inst., before the Comnittees of 
the House of Lords nothing of any great public 
interest had been under consideration since they 
resumed sitting. 

The Bridgwater Railway Bill has been reported, 
the object of which is to construct a short line of 
railway, seven miles in length, from Edington, on 
the Somerset and Dorset joint railway, to Bridg- 
water, thus giving that thriving town and useful 
port the advantage of a second line of railway. 

In the House of Commons, up to the same date, 
the case of the Birmiugham, Walsall, and Cannock 
Chase Railway has been decided adverseiy to tbe 
promoters of the Bill; the London and North- 
Western Railway put forth all their power io 
defeat this scheme, and succeeded. ‘The London 


und South-Western Railway, and Didcot, New- | 


bury, and Southampton Junction Railway Bills 
were still under consideration in Mr. Leveson- 
(;ower’s Committee, but at yet the case of the 


object 


with them is contented, and there is neither necessity 
nor desire for another railway to Southampton. 
Chey brought numerous witnesses connected with 
the shipping trade and steamship companies at 
Southampton to prove this, but, on the other hand, 
they did not bring any trader or inhabitant of South- 
ampton unconnected with these businesses to help 
them; neither can they deny that there has been an 
almost unanimous feeling there in favour of a new 
railway. 

Group 2.—The Metropolitan Outer Circle Rail- 
way Bill came before this Committee, the chairman 
of which is Viscount Emlyn, on the 25th ult., and 
although the preamble was, after two days’ hearing, 
declared proved, the consideration of clauses affect- 
ing the large number of interests of sufficient 
importance to demand and obtain special protection 
in this manner delayed the final completion of the 
case, This proposed railway, if eventually carried out, 
will accomplish that which has been the object of 
many applications, with varying success, to Varlia- 
ment, namely, the successful union outside the 
metropolis of the railways entering it, and by this 
means goods and minerals arriving from the west 
and north will be easily transferred to the east and 
the docks without passing through the metropolis 
| or over lines partially surrounding it and already 
| crowded to excess. 
| A report from a Committee of the House of Lords 
| in the session of 1863 shadowed forth the necessity 





of some such a communication, and in the session of | 


1864 Mr. Fowler brought forward his comprehensive 
and complete scheme tor metropolitan railway com- 
munication, which included an inner circle upon 
which an omnibus system of trains was to run in 
order to accommodate a large passenger traflic 
within the metropolis. In addition to this there 
was an outer circle of railways proposed, commenc- 
ing by a junction with the South London line of 
the London and Brighton Company near Wands- 
worth, communicating with the ine circle before 
mentioned on the western side, and was intended to 
make connexions with all the lines of railways crossed 
lim its course. It was to be carried across the [hames 
| at Limehouse by a high level bridge of one span, and 
| descending to the level of ground terminated at New 
Cross by a junction with the South London line 
‘already mentioned. When the joint Lords and Com- 
mons Committee held a preliminary inquiry as to 
which of the numerous c 


was given by Mr. Stewart, the then secretary to the 


former has only just been completed, the objects | London and North-Western Railway, against the 
of which are in the first place to improve the| outer circle portion of Mr. Fowler's scheme ; he con- 


communication between their Basingstoke and 


| tended that there was sutlicient accommodation of 


Salisbury and their Andover and Redbridge lines, | the nature required, afforded by the West London, 


by the construction of a railway 7} 
between Hurstbourne and Fullerton Stations, and 
also by flattening certain existing sharp curves 
aud steep gradients on that part of the Andover 
and Redbridge line between Andover and Fullerton. 
The second and most important portion is the 
acquisition and reclamation of large portions of 
the mudlands in the West Bay at Southampton, 
forming thereon a station connected with their 
Southampton and Dorchester line, and with the 
Royal Pier, by short lines of railway about two 
miles in aggregate length. 

The scheme of the Didcot and Newbury Company, 
whose railway is already authorised to form junc- 
tions with the South-Western main line at Michel- 
dever and Salisbury line at Whitchurch, is to 
proceed practically direct to Southampton from the 


jast-mentioned place, abandoning the line to Michel. | 


dever and the junction there, and also to construct 
a railway about ten miles long from Burghclere on 
their authorised line, to Aldermaston on the Berks 
and Hants line of the Great Western Railway, about 
nine miles west of Reading. 
line, including branches, is forty-five miles, but as 
it is intended to abandon some twelve miles already 
authorised, sanction is sought to construct only 
thirty-three miles of new railway. ‘The object of 
this company’s scheme is very simple so far as the 
case at present has gone, it being to give South- 
ampton and Winchester the immense advantages 


that a line of communication, independent of the | 


London and South-Western Railway, with the 
northern manufacturing towns and with London. 
‘The route would be better as regards the former, 
and but little inferior as regards the latter, than any 
at present existing. ‘The South-Western Company, 
of course, are violently opposed to this competition, 
and have done all in their power to defeat it, their 
contention being that every one who has had dealings 


The whole length of | 


} miles long} Hampstead Junction, and North London Railways 


}on the north, and the scheme would be completed 


| when communication should be made by means of 


the Thames ‘Tunnel with the railways on the south. 
At the same time he practically pledged his company 

to mature and perfect this line of communication, 

and it was therefore decided that it was not expedient 
to proceed with the outer circle, 

Nothing, however, of importance was done beyond 
authorising, in 1865, the construction of an inde- 
pendent line called the East London Railway, which 
connected the Great Eastern Railway with the 
Brighton and South-Eastern Railway by means of 
the Thames Tunnel. 
which Sir John Hawkshaw was the engineer, was 
sanctioned between Hanwell, on the Great Western 
Railway, and the Victoria Docks, passing over a 
course very similar to that of the present scheme, 
but so far as the northern portion is concerned, some 
two or three miles nearer the metropolis, building 
operations not having extended so far then as they 
have since that date. ‘This railway never advanced 
beyond paper, the financial difficulties and troubles 
| succeeding 1566 were fatal to it, and it fivally died 
| of inanition. 

Finding that the needs of a line of this descrip- 
tion are constantly increasing, and that the pro- 

a of existing companies ever being able (on 
account of their over-crowded state) to supply the 

| accommodation over their lines are quite out of the 
| question, the promoters of the Metropolitan Outer 
|} Circle Railway have made another effort, and with 
|the advice of Mr. Fowler have put forward the 
following scheme. 

‘The proposed railway commences at Ealing, where 
junctions are formed with the Great Western and 
Metropolitan district systems; it then proceeds 
through Kingsbury, Hendon, Finchley, Colney 
Hatch, Upper Edmonton, Walthamstow, Swans- 


mpeting schemes it was | 
desirable to proceed with, very influential evidence | 


In 1866 a line of railway, of | 


brook, liford, to the Victoria Docks, where it joins 
the ‘Tilbury and Southend and Great Eastern Rail- 
ways. In its course it forms junctions with the 
Metropolitan, London and North-Western, Midland 
Great Northern, and Great Eastern main lines, thus 
enabling all the tratlic of those lines to be carried 
outside Londou to the docks without interfering 
with the congested tratlic at the various termini, ~ 

The only real opposition was that from the Great 
Eastern Railway Company, who violently objected 
to that portion of the line east of its junction with 
their Cambridge line at Angel-road, as they con- 
tended that they could carry on the traflic to the 
docks from that point. ‘Lhe promoters, however, 
pointed out that, however willing that company 
might be to oblige them, they were physically 
unable to do so effectually, and also that it would 
be extremely unadvisable to introduce a prejudiced 
link in an independent and impartial line of com- 
munication between so many systems, 

The Metropolitan Board of Works appeared 
against the scheme, as that portion which crossed 
some of their works interfered, as alleged, with 
their future development. Clauses were not agreed 
upon at the date to which our article refers leading 
to a satisfactory settlement, but this had been 
done with the many local boards where interests 
have been affected, and whose petiti ns have been 
withdrawn. Of course there were a few landowners’ 
petitions, but these were of no great importance 
in apy instance, 

Next followed the Ilounslow and Metro} 0- 
litan Railway, ‘Twickenham Extension Bill. ‘Lhe 
company who promotes this Bill have for many 
years been before committees, but last year changed 
their point of departure and locality, while retain- 
ing their original name, They are now seeking to 
extend their line to ‘Iwickenham, and in order to 
prove the necessity of such a line have brought for 
ward much evidence to prove how inconvenient is 
the present route between Llounslow and its Sur- 
rounding district and Twickenham and Kingston, 
and many a pathetic tale has been told of the 
wandering in diverse directions and loss of tim 
endured by passengers in making the railway 
journ y between the points to be directly counected 
by this line. 

The Bill of the Central Metrop litan Railway, 
promoted Westminster with King’s 
Cross, has been thrown out on second reading. ‘lhe 
Committee, of which Sir John Ramsden 
man, sitting on the Bills in Group 3, have rapidly 
decided on the first two in list by passing their 
preambles. ‘The first is that of the 
Uxbridge, and Harrow Railway, and its object the 
construction of a railway from Beaconsfield to near 
Harrow, by which place it forms junctions with 
the London and North-Western Railway aud the 
Metropolitan Railway ; about midway in its course 
it forms a junction with the Uxbridge and 
mansworth Railway authorised last year. 
scheme is evidently a resu.t of the feverish ag 
tion for railway accommodation in this distr 
which was so prominent in the Committees last 
year. 

The other Bill is that of the Latimer Road anl 
Acton Railway, promoted independently between 
stations of that name on the Hammersmith joint 
line and Great Western main line respectively, and 
its principal object is, as usual with suburban lines 
of this class, the development of eligible building 
sites. 

Before the Committee presided over by Sir 
Joseph Bailey, the case of one of the most impor- 
tant Bills, so far as cost is concerned, has been 
opened; it is that of the Regent's Canal, City, and 
| Docks Railway, which seeks to authorise about 
17 miles of railway and various works affecting 
Regent’s Canal. ‘The whole capital is about 
millions, and its object is similar to that of 
Metropolitan Outer Circle Railway already « 
scribed, being designed to connect the main lines of 
railway north of the Thames with the Docks; it is 
proposed to follow the course of the Regent's Canal, 
which would be narrowed to the extent of some 
22 per cent. without, however, destroying alto- 
gether its usefulness for navigation purposes. 

The Forth Bridge Railway Billis being considered 
by a hybrid committee and was commenced on the 
2nd inst. ‘The object of this bill has been for many 
years before the public, and has frequently been 
alluded to at length in our columns, as its principal 
portion, the construction of a bridge of stupendous 
dimensions acruss the Firth of Forth, is of great 
engineering importance, The case was opened by 





yunect 


to c¢ 


is chair- 
beacou 


sheild, 


Rick- 


Phi 





le 


e 


tl 
l 
t 


I 
ke 















ae 


+ Oc Nagin te ne Nake 





May 12, 1882.] 


ENGINEERING. 





47! 








Mr. Clerk, Q.C., who gave aclear connected account 
of the scheme and its necessities and vicissitudes, 
and Mr. Fowler in his evidence explained all the 
circumstances under which the design for the bridge, 
the principles of which have already been fully 
described in our columns (see ENGINEERING, vol. 
xxxii., p. 475), has been matured, The principal 
opposition has been from the Caledonian Company, 
who naturally object to the east coast traffic between 
England and the north of Scotland being diverted 
from their route. ‘They have seized upon the modi- 
fication of the design originally sanctioned in 1873, 
which by their contention interferes with the navi- 
gation past its site, and a cloud of seafaring men 
crowd the committee room, whose nautical skill will 
be amply tested in support of or against the prin- 
cipal allegations in the petitions against the Bill. 

The preamble of the Bill of the South-Eastern 
Railway New Lines and Widening, before Mr. 
Morgan Lloyd's Committee, has been declared 
proved, This Bill authorises the widening of the 
whole of the Charing Cross Railway and enlarge- 
ment of the Charing Cross and Cannon-street 
stations, together with bridges over the [hames 
leading to them. There is also a new connexion 
between Bricklayer’s Arms and both of these 
stations. The Metropolitan Board of Works 
opposed that part of the scheme affecting Charing 
Cross Bridge, and have obtained the limitation of 
the widening of that structure to 48 ft. 








THE UNION LINE STEAMER “ MOOR.” 

On the 22nd of December last Messrs. James and 
George Thomson, of Glasgow and Clydebank, launched 
from their shipbuilding yard the steamer Moor for the 
South African mail and passenger service of the Union 
Steamship Company of Southampton, this being the 
fortieth vessel built for, or purchased by, the company 
since they commenced that service about twenty-four 
years ago, When the Moor was ordered the company 
were desirous that she should be one of the fastest, hand- 
somest, and most completely equipped vessel of their 


already splendid fleet. Her dimensions are as follow: 
Length between perpendiculars, 365 ft.; breadth of 
beam, 45 ft. 6 in.; depth, 32 ft. Gin.; and she is a 


steamer of nearly 4000 tons gro3s register. 

As this vessel is to a certain extent an example 
of a “new departure” in the designing of ships, so far as 
the relationship of the principal dimensions to each other 
is concerned, it may here be interesting to trace briefly 
the progress in increased dimensions of the successive 
ships which have been built for the Union Steamship 
Company during the past five years. The facts are 
specially worthy of being told at this time. 

In the year 1876 the company decided to build the 
German, and the dimensions resolved upon were— 
350 ft. by 39 ft. by 29 ft. Gin. She was built by Messrs. 
William Denny and Brothers, Dumbarton, and is a vessel 
of 3028 tons gross register. In the following year it 
was decided to build two new ships for the “ Union” 
fleet sailing to and from the Cape, the dimensions to be 
350 ft. by 40 ft. by 32 ft. Gin.; and the orders for their 
construction were placed with Messrs. Denny and 
Brothers and Messrs. James and George Thomson, the 
resulting ships being the Pretoria and Arab respectively, 
the former 3199 tons gross, and the latter 3170 tons. 
Both vessels have been eminently successful. Having 
resolved in the year 1878 to build another steamer, 
the Union Company, acting on the advice of Messrs. 
Thomson, decided to increase the breadth of beam 
of the new ship by 2 ft. more, in order to give 
more safety and comfort to the passengers, and to 
increase the speed. The result was the Trojan, whose 
dimensions are 365ft. by 42ft. by 32ft. Gin. This 
increase of beam proved to be of so much advantage, 
notwithstanding the then commonly received opinion that 
increase of that dimension must of necessity be followed 
by decrease of speed, that Messrs. Thomson were com- 
missioned, immediately after the completion of the 
Trojan, to build another ship similar to her in all 
respects, but with a further increase of 1 ft. in the 
breadth of beam. As the result of that order the skill 
of the builders produced the magnificent steamer Spartan, 
which left the Clyde a few months ago, her speed being 
fully equal to that of the Trojan. But the keel of that 
vessel had not been laid many weeks when the Union 
Company determined on building a sister ship, and 
during the negotiations which took place in regard to 
her, Messrs. Thomson offered to build a ship which 
should steam a knot faster than the Trojan, and should 
have her engines and boilers completely protected by a 
layer of coal 6ft. in thickness, and thus be practically 
shot-proof in time of war, providing that the company 
would consent to another increase of breadth of beam to 
the extent of 3ft. Gin. With such great advantages 
offered for, we understand, practically the same cost, the 
company decided to build on the dimensions proposed 
by Messrs. Thomson; and the result is the splendid 
vessel of whose engines we this week give a two-page 
engraving. 





Shortly after the Moor was ordered the company placed 
an order with Messrs. Aitken and Mansel, of Glasgow 
and Whiteinch, to build a ship of similar dimensions as 
those of the Moor, but to go a knot an hour slower. 
That ship was launched on the 7th of December, and 
under the name of the Athenian she was recently handed 
over to her owners, and it is now on her first voyage. 
Since the commission for that vessel was given to 
Messrs. Aitken and Mansel, orders have been placed 
for ships 12 ft. longer, and of as much as 46 ft. Gin. in 
breadth of beam. Confirmation of the accuracy of the 
views which led to the building of the Moor of the 
dimensions which we have stated may be seen in 
the fact that Messrs. Donald Currie and Co., the 
owners of the rival line of steamers to the South 
African colonies, are following the example of the Union 
Steamship Company by having some ships built of 48 ft. 
beam. 

The Moor has accommodation for 170 first-class, 50 
second-class, and 130 third-class passengers. Her great 
breadth of beam enables her owners to give most luxurious 
accommodation to their passengers ; indeed, so great is it 
that one of the dining saloons for the first-class passengers 
is 45 ft. square, while the other saloons are propor- 
tionately capacious. 

All the latest improvements for adding to the comfort 
and safety of the passengers have been fitted in this 
steamer, and no trouble or expense has been spared to 
make her fit to be the “‘crack” ship of the Union Com- 
pany’s fleet. In addition to her ordinary state rooms, 
she has a number of very spacious deck cabins for the 
accommodation of two passengers in each. They are 
nearly 10 ft. in height, and are each about 9 ft. square. 
Their great size and ample ventilation will be much 
appreciated in the tropics, where the real test of the skill 
of the builders in designing and carrying out the venti- 
lating arrangements is made. In the Moor there have 
been adopted many ingenious contrivances, in addition 
to the ordinary methods, with a view to securing this 
desirable object. All the side ports are of unusually 
large size, and each state-room passage is ventilated by 
overhead skylights, Then, again, the heat arising from 
the boilers and engines is carefully and rapidly carried 
away quite clear of the passenger accommodation. 

The Moor is placed in the highest class in Lloyd’s 
Register, and in many details of her construction and 
fittings she is far in excess of Lloyd's requirements. 
She is constructed with a double bottom on the cellular 
principle, and has provision for 500 tons of water ballast. 
From the fact that she has been designed to accammodate 
such a large number of passengers, her cargo-carrying 
arrangements have to a great extent been subordinated 
to considerations of safety, and she is consequently 
divided into no fewer than twenty-five separate water- 
tight compartments. In addition to the much greater 
amount of security insured by this arrangement, there is 
no doubt that this would be a great advantage to her 
owners in the event of this country becoming engaged in 
war with any foreign power, as she would be one of the 
best ships in the mercantile marine for offensive pur- 
poses, and would undoubtedly be one of the first vessels 
to be taken up by the Admiralty as a war cruiser; for, 
in addition to being so well divided, her machinery is 
thoroughly protected by coal from damage by shot, and 
she is not of the excessive length of most of the 
merchant ships of her tonnage, and would not, therfore, 
be so unhandy for mancuvring purposes in a sea fight. 
Her high rate of speed, combined with her large coal- 
carrying power, would enable her to perform long dis- 
tances with very small risk of capture by an enemy’s 
ship. If loaded down to her ordinary load draught with 
coal instead of cargo, and making a fair allowance for 
guns and stores requisite for her equipment as a ship of 
war, it is estimated that she could steam during ninety- 
four days at half speed, which is about twelve knots 
per hour, covering in that time a distance of 27,500 
knots. But owing to the great breadth of beam which 
she possesses her builders have been enabled to put a 
much greater breadth of canvas on her than can be put 
on steamers generally, and in this way she would be able 
to keep the sea very much longer, inasmuch as, from 
the character of her rig—that of a three-masted ship— 
she is well fitted for sailing without having steam up. 
This would certainly be a great advantage in the event 
of any serious accident happening to her machinery. 
The fine clear space on her deck which has been 
provided for promenading would afford room for work- 
ing a large number of guns, so that she would thus be in 
a favourable condition for giving a good account of her- 
self in presence of an enemy, 

Messrs. Thomson have supplied the Moor with com- 
pound surface condensing engines of capable of indicat- 
ing 4536 horse power. The high and low pressure 
cylinders have diameters of 51 in. and 90 in. respectively, 
with a piston stroke of 60 in., and the piston rods having 
a diameter of 9in. Both cylinders are steam jacketted 
as shown in Fig. 1, and as will be seen on the left-hand 
side of that view, the casing of the low-pressure cylinder 
is provided with a kind of pocket to which the drain 
pipe of the jacket is attached, and which is fitted with a 
glass water gauge. The high-pressure cylinder is fitted 
with an expansion slide at the back of the main valve, 





while the low-pressure cylinder has a single three-ported 





valve. The arrangement of the steam reversing gear 
will be seen.from Fig. 2. Composed of cast steel, and 
supplied by Messrs. Vickers, Sons, and Co., the crank- 
shaft is 17}in. in diameter, which is also the diameter 
of the propeller shaft, while the tunnel shafting is 16} in. 
in diameter. The propeller is also composed of Vickers’ 
cast steel. It consists of four blades, and has a diameter 
of 17 ft. Gin, The surface condensers expose 5490 square 
feet of cooling surface. Provision is also made for the 
use of jet injection as shown in Fig. 2. The following 
are the dimensions of the various pumps. Air pump 
(single acting), 36 in. in diameter, with 2 ft. 6 in. stroke; 
circulating pump, 17 in. in diameter with same length of 
stroke; two bilge pumps, each Gin. in diameter, with 
stroke of 2 ft. Gin., and buth fixed on the engines; one 
feed pump 6 in. in diameter, and 1 ft. 7} in. stroke. There 
is also an auxiliary 12-in. centrifugal steam pump, 
one of Messrs. J. and H. Gwynne’s “ Invincibles,” which 
is placed in the engine room, with arrangements for 
baing worked by steam from a large donkey boiler placed 
on deck which could be kept alight long after the fires 
in the furnaces of the main boilers had been put out by 
aleak. This pump, under such circumstances, would be 
capable of discharging the water from any compart- 
ment of the ship at the rate of 450 tons per hour. 

Steam is generated for the main engines by six 
boilers, oval in shape, and constructed of Siemens 
steel, the diameters being respectively 13 ft. Gin. and 
17 ft., and the length 10 ft. Each of these boilers is 
fitted with three of Fox’s corrugated furnaces which 
are likewise constructed of ‘‘ mild” steel, and have a 
mean diameter of 3fit.6in. The total firegrate surface 
is 378.5 square feet, and the tube surface amounts to 
9313 square feet, the tubes themselves being 7 ft. 
long by 3}in. in diameter. The working pressure of the 
boilers is 90 lb. per square inch. 

The steam steering gear of the Moor has had very 
special attention paid to it, as, with so many passengers 
on board, it is doubly necessary that nothing should go 
wrong in this vital feature of the ship’s economy. It 
was supplied by Messrs. Bow and M‘Lachlan, of Paisley. 
Amongst the other appliances for working the ship and 
cargo we may simply mention the steam winehes and the 
steam windlass, the former being supplied by the firm 
just mentioned, and the latter by Messrs. Harfield and Co., 
of London. The ship is likewise furnished with two of 
Sir William Thomson’s patent compasses. 

So far as the trial trip affords any trustworthy 
evidence, the Moor has now quite realised the expecta- 
tions of her owners and builders in regard to the results 
of her speed and other leading features. On Thursday 
of last week she went down the Firth of Clyde with a 
large party on board, including a number of representa- 
tives of the Union Steamship Company and other 
companies, Board of Trade and Lloyd’s surveyors, the 
builders, &c. Unfortunately, she was over 5 ft. by the 
stern, and there was no time before starting on the 
measured mile at Skelmorlie to adjust the trim of the 
ship, otherwise there would have been a better result 
than that which was actually obtained. She attained on 
the “ mile” a speed of 15} knots per hour, which was a } 
knot in excess of the stipulated speed; but later on in 
the day she reached 15} knots. The dead weight on 
board was about 1200 tons, and the engines developed a 
mean of 4250 indicated horse power, while working at a 
mean of 692 revolutions per minute, and with a steam 
pressure of 851b. per square inch. During the run down 
the Firth the toast of “Success to the Moor” was heartily 
pledged on the proposal of Mr. James R. Thomson ; and 
in his reply, Captain Travers, the Union Company’s 
marine superintendent, said that the Arab, built by 
Messrs. Thomson, was one of the most profitable vessels 
in the company’s fleet; and from what he had seen of 
the Moor he was perfectly confident that she would prove 
to be the most thoroughly equipped vessel that had ever 
left any shipbuilding yard. 





SrreL Rats 1n GERMANY.—Tenders were invited at 
Bromberg for a lot of steel rails. The Rhine Steel Works, 
Ruhrort, submitted the lowest tender, 81. 10s. per von. 





RarLways In New Souts WALEs.—The net earnings of 
the New South Wales Government Railway in 1880 were 
513,2191., or 3.94 per cent. per annum upon the capital 
expended. If we restrict the calculation to the lines 
actually open for traffic, the return rises to 4.36 per cent. 
per annum upon the lines actually open for traffic. At the 
close of the year in question, 849; miles of line were open 
for traffic in New South Wales, and 317 miles more were in 
course of construction. 





VicToRIAN Rattways.—The Victorian Minister of 
Railways, in moving the second reading of a Railway Con- 
straction Bill, said the policy of the Victorian Government 
was to fulfil the wish of the people, and to construct rail- 
ways in as many parts of Victoria as possible. The amount 
to be set apart in a new loan for railway purposes was 
2,732,0551. The lines proposed to be constructed were 
divided into five classes : 1. Suburban lines, 20} miles, at 
the rate of 72001. per mile. 2. 33} miles, principally for 
the completion of the direct line to Ballarat, 50001. per 
mile. 3. 601} miles, at 29631. per mile. The minister 
remarked that there was no better way of securing the 
federation of the Australian colonies than friendly inter- 
course, and he believed railways the most effective agents 





which could be employed in the interest of federation. 
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COMPOUND ENGINE 


CONSTRUCTED BY MESSRS. I. COPLEY AND COMPANY, ENGINEERS, 


Iw the course of our articles on the recent Naval and 
Submarine Exhibition we had occasion to notice a very 
neatly finished compound surface condensing engine for 
a steam yacht constructed and exhibited by Messrs. I. 
Copley and Co., of Middlesbrough ; of this engine we 
now give a perspective view above. The engine is of 
the intermediate receiver type and has high and low- 
pressure cylinders 7 in. and 11 in. in diameter respec- 
tively, the stroke in both cases being 8in. The 
cylinders are carried by wrought-iron standards as 
shown ; the three back columns which carry the cross- 


head guides are stiffened by connexions to the condenser. | 
The latter is of ordinary construction, and its arrange- 


ment will be readily understood from our engraving. 

The engines illustrated are intended to run at 400 
revolutions per minute, and the bearing surfaces are 
very large throughout. To reduce the speed of the air 
and circulating pumps these are driven from cranks at 
the ends of a cross shaft shown, this shaft having at 
its centre a wormwheel gearing into a worm on the crank- 
shaft. The ratio of this worm gear is 1 to 4, so that the 
air and circulating pumps only make one double stroke 
for every four revolutions of the engines. Both the air 
and circulating pumps are of solid brass, and they are 
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both fitted with slide valves in place of the ordinary lift- 
ing valves, the arrangement being exactly like that of an 
ordinary steam cylinder, except that the exhaust port is 
the suction port. Both theair and circulating pump are 
double acting. 

The whole arrangement of the engines is very neat and 
accessible, while the prcportions are substantial, and 
the general finish of the engines exhibited was excellent. 


ON THE ECONOMY OF COMPOUND 
ENGINES.* 
By W. PARKER. 

Durine the last few years I have watched with great 
interest the steam pressure in merchant ships increased 
from 60lb. per square inch to 701b. and then to 80lb., 
and from inquiries amongst my friends I have learned that 
an appreciable gain in economy of fuel resulted therefrom. 
At present very few engines are being made to work at a 
lower pressure than 80lb., while 901b. appears to be the 
more common pressure in use ; still I am almost inclined 





to doubt if sufficient economy of fuel can be realised by 


* Read at the twenty-third session of the Institution 
of Naval Architects. 


going above 80 1b. or 901b. per square inch with the two- 
cylinder type of engine now in use. Having lately been 
investigating this subject I think that a sbort description 
of the results obtained may not be uninteresting to this 
meeting. 

The reason why, in general, higher steam pressures are 
conducive to economy is that they render possible a greater 
measure of expansion, as the most part of the work is done 
without any further expenditure of heat than originally 
supplied in the steam before expansion, but there are limits 
beyond which expansion of steam is not beneficial, and it is 
to these limits that I wish to draw attention. 

If we conceive a perfect gas originally at a high pressure 
and at any temperatare to expand during work, the work 
will be done at the expense of the heat of the gas, and its 
temperature will fall by an amount proportional to the 
work done during expansion, unless an equivalent amount 
of heat be added as expansion takes places. If this heat be 
added, the relation of the pressure and volume during 
expansion is such that their product at any time is constant, 
but if no heat is added during expansion the pressure falls 
much below that which it would have been according to 
this law. . 

In the case of steam we have a much more difficult 
matter, as any reduction of temperature below that due to 
the pressure causes immediate condensation. However, 
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he law by which the pressures end temperatures of 
poe pee is Pe and also the total amount of heat 
necessary to produce steam of any given pressure, we 
are able to calculate the variations of pressure and volume 
of steam, if we know what heat is given to or taken from it, 
and also what work is done by it during expansion. 

For example, if we take a given volume of dry saturated 
<team at a pressure of 140 Ib. per square inch (absolute), and | 
let it expand doing work, we shall require to add heat to it 
at every step of the expansion in order to _—— liquefac- 
tion taking place, and although heat is added its tempera- 

e falls. 
te This is represented on the diagram Fig. 1, by the 
dotted line, the temperatures at the various pressures 


-+ 





immediately in contact with it. When it is colder than the | 
steam it rapidly condenses part of it, absorbing its latent 
heat until its increased temperature is equal to that of the 
steam, while if the temperature of the steam is less than 
that of the cylinder, the surplus heat of the cylinder will by 
evaporating any condensed moisture on its surface rapidly 
lose heat until equilibrium of temperature again results. 
This is the process which must take place ina cylinder 
every stroke if the piston moved sufficiently slow, but even 
with a fast-moving engine the temperature of the inner 
surface of the cylinder will always be somewhere between 
that of the steam at entry and exit. When therefore the 
steam first enters any cylinder, its temperature is reduced 
by contact with the cylinder, and a certain amount is 
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the latter part of the same stroke, and during the whole of 
| the return stroke in re-evaporating the condensed steam. 
The portion returned to the steam during the forward stroke 
| helps to do some useful work by increasing the forward 
pressure, but the portion added to the steam during exhaust 
(really by increasing the back pressure) not only is directly 
wasted but is actually creating resistance. It is therefore 
evident that the greater the amount of expansion the 
|greater will be the range of temperature, and the 
|greater the range of temperature the greater will 
|also be the amount of liqaefaction and re-evaporation 
taking place, so that a point is reached at which with 
|further expansion the greater variation of temperature 
causes greater losses of heat than is compensated for by the 
additional work done. Now provided we can expand the 
steam continuously, allowing the pressure to fall only as 
work is done, it is immaterial whether the expansion is 
effected in one or in more cylinders. 

In the compound engine as in general use, however, this 
expansion is somewhat interrupted, the steam after it is 
cut off in the high-pressure cylinder expands until it fills 
this cylinder, and at the end of the stroke it expands 
further, without doing work, into the receiver; this repre- 
sents a loss compared with what would have been realised by 
continuous expansion, and in addition, the steam having to 
pass through tortuous passages in obtaining its exit from 
the high-pressure cylinder into the receiver and from 
the receiver into the low-pressure cylinder a loss of direct 
pressure is experienced, the forward pressure in the low- 
pressure cylinder when this is fully open to the receiver 
being generally two or more pounds less than the back 
pressure in the high. These losses of power are represented 
graphically by the gap between the high and low pressure 
diagrams when expanded as shown in Figs. 1,2, and 3, and 
| the continuous expansion curve. 
| Although a very considerable loss may thus be shown to 

take place in the best designed compound engine, yet the fact 
has been proved beyond question that the compound engine 
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and volumes being marked in figures thereon. If now we 
were to allow the steam to expand without adding heat to | 
it or taking heat from it, but doing work during expansion, 
we should have partial condensation taking place: the 
process being represented by the dotted line on the| 
diagram Fig. 1, the horizontal distance between which and | 


the full drawn line at any pressure representing the 
amount of condensation which has taken place. If now we 
could by any possibility allow steam to expand thus, say by | 
using a perfectly non-conducting cylinder, we should get the 
maximum of work possible out of the steam, but as I have 
stated condensation must then take place. In practice, 
however, we are compelled to use cylinders of metal, the 
inner surfaces of which must be polished, and of course 
polished metal is a very superior conductor of heat ; the | 
inner surface of the cylinder must therefore always be | 
tending to become cf the same temperature as the steam | 


condensed ; the effect of this is to warm the walls of the 
cylinder and the piston ; as expansion takes place the 
temperature of the steam falls until it becomes lower than 
that of the cylinder, and then the hotter cylinder re- 
evaporates part of the condensed steam ; when the exhaust 
opens, a further reduction of pressure takes place as it 
escapes into either a receiver or a condenser, and thus the 
re-evaporation becomes complete. 

On fresh steam re-entering, as much of this is condensed as 
is required to raise the temperature of the cylinder to that 


of the entering steam ; the effect of this whole operation is | 


to admit a larger quantity of steam from the boiler than 
ought to be required to fill the cylinder. It will thus be 
seen that in an actual engine the expanding steam must be 
having heat abstracted from it during a part of the forward 
stroke by the cylinder walls, in addition to that converted 
into work, whilst an amount of lcat is adced to it during 


receiver. Thus in Fig. 3 (s.s. Northern) we see a great 
| gap between the diagrams and the curve, so that together 
with increased condensation a limit must be reached in 
which further expansion in the two-cylinder engine will 
produce more losses from these causes than the gain from 
the additional expansion, exactly in the same way as with 
the simple engine a limit was soon reached beyond which 
additional expansion was injurious. In other words, if 
pressures and expansions are carried beyond this limit we 
shall have to again compound our compound engines. , 
What this limit is, must be ascertained by direct experi- 
ments, and I am sure that the engineering world are look- 
ing forward with intense interest to the results which will be 
obtained by the s.s. Aberdeen on the forthcoming voyage 
as an experimental fact towards settling this point. 
Unfortunately, with marine engines it is almost impos- 
sible to determine their absolute efficiency, the only facts as 
to their performance which can be accurately noted are the 
indicated horse powers and the consumption of fuel. This 
gives a measure of the efficiency of the engine and 
| boiler combined, but in order to eliminate the boiler we 
would require to know in addition the amount of water 
evaporated and also the amount of condensation water and 
its rise of temperature (this would enable us to know how 
much water was in the steam when it enters the engine, and 
also at any subsequent part of the stroke), but these quan- 
tities are not measurable in engines of large power such as 
are fitted to the ordinary steamers employed in the mer- 
cantile marine. 
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Although it is impossible from the indicator diagrams to 
ascertain bow much condensation takes place, yet in care- 
fully analysing them, the re-evaporation during the latter 
part of the stroke can easily be seen, but that which takes 
place when the cylinder is open to the condenser cannot, 
of course, be ascertained in this way. If the clearance 
spaces of each cylinder be accurately measured and the 
actual volumes of the steam at each pressure be set off in 
a diagram, as shown in the figures, it will be found, I 
believe, in every case that after the cut-off the curve 
formed will rise higher than the adiabatic curve through 
the cut-off point, showing that re-evaporation does take 
place, while in all cases the low-pressure diagram will fall 
below the adiabatic curve drawn through the fullest point 
of the high-pressure diagram, further showing that some 
portion of the steam must pass through this cylinder as 
water, never showing on the indicator diagram at all, 
heing re-evaporated during the return stroke directly into 
the condenser. 

I have constructed diagrams showing the relative volumes 
and pressures of steam in the case of s.s. Aberdeen, taking 
indicator diagrams kindly given to me by Mr. Prior, from 
the performance of that vessel at the power at which she 
will work at sea, and also from diagrams taken from two 
two-cylinder compound engines, one of them working at 
the same boiler pressure, viz., 125 lb. per square inch. 

It will be observed that in the latter case a considerable 
departure is visible in the high-pressure diagram from the 
adiabatic curve (or curve of perfect engine), while very con- 
siderable condensation is shown in the low-pressure cylinder 
more than that in the high pressure, and considering the 
rapid rate of evaporation in the high-pressure cylinder 
towards the end of the stroke, I believe that a very con- 
siderable amount of the steam must even thus be left con- 
densed. 

In the two first diagrams of the s.s. Aberdeen very little 
evaporation is shown, and this is what we should have 
expected from the small range of temperature in them. 
Again, in the case of the engines of the s.s. Northern 
being ordinary compound engines working at a pressure 
of 88 lb. per square inch, although the compression parts 
of the diagram clearly show that the high-pressure 
piston is leaky, yet the pressure in this case towards the 
end of the stroke rises above the adiabatic curve while very 
considerable condensation has taken place in the low-pres- 
sure cylinder, and had the piston been tight these would of 
course have been more marked. 

I think we may assume that the nearer the expansion 
curve in practice approaches that due to the perfect 
engine, the better will be the performance of the engine, 
and from these diagrams I have formed the opinion that 
the limit of beneficial expansion with the two-cylinder 
compound engine is about reached at a pressure of between 
80 1b. and 100 Ib. per square inch, and that in order to obtain 
better results with steam above that pressure we must 
compound our present compound engines. 

I may mention that within the last few weeks there has 
been a steamer completed to work at a pressure of 150 Ib. 
per square inch with triple expansion engines very similar 
to those fitted in the Aberdeen, and mm my opinion this 
description of engine marks one of the most important 
of recent advances in the history of marine engineering, 
affording a means of using steam at higher pressures than 
have hitherto been used with economy. 








POWER HAMMERS. 
On Power Hammers with a Movable Fulcrum.* 
By Mr. Daniret Loneworts, of London. 

Tne movable-fulcrum power hammer was designed by 
the writer about 5} years ago, to meet a want in the 
market for a power hammer which, whilst under the com- 
plete control of only one workman, could produce blows of 
varying forces witbout alteration in the rapidity with which 
they were given. It was also necessary that the vibration 
and shock of the hammer head should not be transmitted 
to the driving mechanism, and that the latter should be 
free from noise and liability to derangement. The various 
uses to which the movable fulcrum hammers have been put 
and their success in working+—as well as the importance of 
the general subject which includes them, namely, the sub- 
etitntion of stored power for human effort—form the 
author’s excuse for now occupying the time of the 
meeting. 

Until these hammers were introduced, no satisfactory 
method had been devised for altering the force of the blow. 
The plan generally adopted was to have either a tightening 
pulley acting on the driving belt, a friction driving clatch, 
or a simple brake on the driving pulley, put in action by the 
hard or foot of the workman. Heavy blows were produced 
by simply increasing the number of blows per minute (and 
therefore the velocity), and light blows by diminishing it— 
a plan which was quite contrary to the true requirements 
of the case. To prevent the shock of the hammer head 
being communicated to the driving gear, an elastic con- 
nexion was usually formed between them, consisting of a 
steel spring or a cushion of compressed air. With the 
steel spring, the variation which could be given in the 
thickness of the work under the bammer was very limited, 
owing to the risk of breaking the spring; but in the com- 
pressed air or pneumatic connexion the work might vary 
considerably in thickness, say from 0 to 8in. with a 
hammer weighing 400 lbs. The pnenmatic hammers bad a 
crank, with a connecting rod or a slotted crossbar on tke 





* Paper read before the Institution of Mechanical 
Engineers. 

+ The hammers Lave been for some years used by A. 
Bawlett of Thirsk, the American Tool Company of Antwerp. 


Messrs. W. and T. Avery, of Birmingham, Pallar and 
Sons, of Perth, Salter and Co., of West Bromwich, Vernon 
Hope, and Co., of Wednesbugy, &c. ; and also for stamps 
by Mesers. Collins andCo., a bbaingian, &c. 





piston-rod, a piston, and a cylinder which formed the 
hammer-head. The piston-rod was packed with a cup 
leather, or with orJinary packing ; the latter required to be 
adjusted with the greatest nicety, otherwise the piston 
struck the hammer before lifting it, or else the force of the 
blow was considerably diminished. As the piston moved 
with the same velocity during its upward and downward 
strokes, and, in the latter, had to overtake and outrun the 
hammer falling under the action of gravity, the air was not 
compressed sufficiently to give a sharp blow at ordinary 
working speeds. and a much heavier hammer was required 
than if the velocity of the piston had been accelerated to a 
greater degree. 

As it is impossible in the limits of this paper to describe 
all the forms in which the morable-fulcrum hammers have 
been arranged, two types only will be selected taken from 
actual work ; namely, a small planishing hammer, and a 
medium-sized forging hammer.* 

The small planishing hammer, Figs. 1 to 3, page 477, is 
used for copper, tin, electro, and iron plate, for scythes, and 
for other thin work, for which it is sufficient to adjust the 
force of the blow once for all by hand, according to the 
thickness and quality of the material, before commencing to 
hammer it. The hammer weighs 15 lb., and has a stroke 
variable from 24 in. to 9} in., and makes 250 blows per 
minute. The driving shaft A is fitted with fast and loose 
belt pulleys, the belt fork being connected to the pedal P, 
which when pressed down by the foot of the workman, slides 
the driving belt on to the fast pulley and starts the hammer; 
when the foot is taken off the pedal, the weight on the 
latter moves the belt quickly on to the loose pulley, and the 
hammer is stopped. The flywheel on the shaft A is 
weighted on one side, so that it causes the hammer to stop 
at the top of its stroke after working; thus enabling the 
material to be placed on the anvil before starting the 
hammer. The movable fulcrum B consi-ts of a stud, free 
to slide in a slot C in the framing, and held in position by 
a nut and toothed washer. On the fulcrum is mounted the 
socket D, through which passes freely a round bar or 
rocking lever E, attached at one end to the main piston F 
of the hammer G, and having at the other extremity a 
long slide H mounted upon it. This slide is carried on the 
crank-pin I, fastened to the dise J attached to the driving 
shaft A. The crank-pin, in revoiving, reciprocates the 
rocking lever E and main piston F, and, through the 
medium of the pneumatic connexion, the hammer G. The 
slide H, in revolving with the crank-pin, also moves 
backwards and forwards along the rocking lever, spproach- 
ing the fulcrum B during the down-stroke of the hammer, 
and receding from it during the up-stroke. By this means 
the velocity of the hammer is considerably accelerated in its 
downward stroke, causing a sharp blow to be given; whilst 
it is gently raised during its upward stroke. 

To alter the force of the blow, the hammer G is made to 
rise and fall through a greater or less distance, as may be 
required, from the fixed anvil-block K, after the manner of 
a smith giving heavy or light blows on hisanvil. It is 
evident that this special alteration of stroke could not be 
obtained by altering the throw of a simple crank and con- 
necting rod; but by placing the slot C parallel with the 
direction of the rocking lever E when the lutter is in its 
lowest position, with the hammer resting on the anvil, and 
with the crank at the top of its stroke, this lowest position 
of the rocking lever and hammer is made constant, no 
matter what pusition the fulcrum B may have in the slot 
C. To obtain a short stroke, and consequently a light 
blow, the fulcrum is moved in the slot towards the hammer 
G; and to produce a long stroke and heavy blow the 
fulcrum is moved in the opposite direction. 

Fig. 3 gives the details of the pneumatic connexion 
between the main piston and the hammer, in which packing 
and packing glands are dispensed with. ‘The hammer G is 
of cast steel, bored ont to fit the main piston F, tbe latter 
being also bored out to receive an internal piston L. A pin 
M, passing freely through slots in the main piston F, con- 
nects rigidly the internal piston L with the bammer G. 
When the main piston is raised by the rocking lever, the 
air in the space X, between the main and internal pistons, 
is compressed, and forms an elastic medium for lifting the 
hammer ; when the main piston is moved down, the air in 
the space Y is compressed in its turn, and the hammer 
forced down to give the blow. Two holes drilled in the 
side of the hammer renew the air automatically in the 
spaces X and Y at each blow of the hammer. 

Figs. 4 to 6, on page 477, represent the medium-size forg- 
ing hammer, for making forgings in dies, swaging and 
tilting bars, and plating edge tools, &c 

The hammer weighs 1 cwt., bas a stroke variable from 
4 in. to 14} in., and gives 200 blows per minute ; the com- 
pressed air space between the main piston and the hammer 
is sufficiently long to admit forgings up to 3 in. thick under 
the hammer. 

To make forgings economically, it is necessary to bring 
them into the desired form by a few heavy blows, whilst 
the material is still in a highly plastic condition, and then 
to finish them by a succession of lighter blows. The 
heavy blows should be given at a slower rate than the 
lighter ones, to allow time for turning the work in the dies 
or on the anvil, and so to avoid the risk of spoiling it. In 
forging with the steam hammer the workman requires an 
assistant, who, with the lever of the valve motion in band, 
obeys his directions as to starting and stopping, heavy or 
light blows, slow or quick blows, &c. ; the quickest speed 
attainable depending on the speed of the arm of the assist- 
ant. Inthe movable-fulerum forging hammer the opera- 
tions of starting and stopping, and the giving of heavy or 
light blows are under the complete control of one foot of 
the workman, who requires therefore no assistant ; and by 
properly proportioning the diameter of the driving pulley 
and size of belt to the hammer, the heavy blows are given 


* To the makers, Messrs. J. Scott Rawlings and Co., of 
Birmingham, the author is indebted for the working 





| drawings of thes: hammers. 





resistance which they offer to the driving 

Inthis hammer the pneumatic connexion, the arrange. 
ments for the starting, stopping, and holding up of the 
hammer, as well as those for communicating the motion of 
the crank-pin to the hammer by means of a rocking lever 
and movable fulcrum, are similar to those in the planishing 
hammer, differing only in the details, which provide double 
guides and bearings for the principal working parts. 

The movable fulcrum B, Figs. 4 and 5, consists of two 
adjustable steel pins, attached to the fulcrum lever Q 
and turned conical where they fit in the socket D. The 
fulcrum lever is pivotted on a pin R fixed in the framing of 
the machine, and is connected at its lower extremity to the 
nut S, in gear with the regulating screw T. The to-and- 
fro movement of the fulcrum lever Q, by which heavy or 
light blows are given by the hammer, is placed under the 
control of the foot of the workman, in the following manner, 
U is a double-ended forked lever, pivotted in the centre 
and having one end embracing the starting pedal P, and the 
other end the small belt which connects the fast pulley on 
the driving shaft A with the loose pulley V, or the reversing 
pulleys W and X. These are respectively connected with 
the bevel wheels W, and X,, gearing into and placed at 
opposite sides of the bevel wheel Z, on the regulating screw 
in connexion with the fulcrum lever. When the workman 
places his foot on the pedal P to start the hammer, he finds 
bis foot within the fork of the lever U ; and by slightly 
turning his foot round on his heel he can readily move tha 
forked lever to right or left, so shiftiug the small belt on 
to either of the reversing pulleys W or X, and causiug the 
regulating screw T to revolve in either direction. The ful. 
crum lever is thus caused to move forwards or backwards, 
to give light or heavy blows. By moving the forked lever 
into mid position, the small belt is shifted into its usual 
place on the loose pulley V, and the fulcrum remains at 
rest. To fix the lightest and heaviest blow required for 
each kind of work, adjustable stops are provided, and are 
mounted on a rod Y connected to an arm of the forked lever. 
When the nut of the regulating screw comes in contact 
with either of the stops, the forked lever is forced into 
mid position, in spite of the pressure of the foot of the 
workman, and tbus further movement of tbe falcrum lever, 
in the direetion which it was taking, is prevented. The 
movable fulcrum can also be adjusted by hand to any 
required blow, when the hammer is stopped, by means of a 
handle in connexion with the regulating screw. 

In conclusion the author wishes to direct attention to the 
fact, that in many of our largest manufactories, particu- 
larly in the midland counties, foot and hand labour for 
forging and stamping is still employed to an enormous 
extent. endoole of ‘Olivers,’’ with hammers up to 
60 lb. in weight, are laboriously put in motion by the foot 
of the workman, at a speed averaging fifty blows per 
minute ; whilst large numbers of stamps, worked by hand 
and foot, and weighing up to 120 lb., are also employed. 
The low first cost of the foot hammers and stamps, com- 
bined with the system of piecework, and the desire of manu- 
facturers to keep their methods of working secret, have no 
doubt much to do with the small amount of progress that 
has been made ; althongh in a few cases competition, par- 
ticularly with the United States of America, has forced the 
manufacturer to throw the Oliver and hand-stamp aside, 
and to employ steam power hammers and stamps. The 
writer believes that in connexion with forging and stamping 
processes there is still a wide and profitable field for the 
ingenuity and capital of engineers, who choose to occupy 
themselves with this minor, but not the less useful, branch 
of mechanics. 


at a slower rate than the light ones, owing to the greater 
belt. 





A Maprin Exaisirion.— An exhibition of products of 
metallurgical and ceramic industry will be held at Madrid 
this month. Glass and minerals will also be incladed in 
the exhibition. 


Suir VENTILATION.—In the Burt Competition at the 
Worshipful Company of Shipwrights’ International Com- 
petition Exhibition, Fishmongers’ Hall, The *‘ Bart’’ prize 
of 50/., given by Mr. Ex-Sheriff Burt, J.P., for the best 
system of ventilation for ships, bas been gained by Messrs. 
Robert Boyle and Son., ventilating engineers, 64, Holborn 
Viaduct, for their system of ventilation. 


Jerry At Lares Bay.—Tenders for the construction of 
a timber jetty at Largs Bay, for the Largs Bay Land and 
Investment Company (Limited), have been received by the 
directors. There were five competitors for this important 
work ; the tender of Messrs. Baillie, Davies, and Wishart, 
being the lowest, was accepted. The proposed jetty has a 
total length of 2300 ft., and a width of 24ft. For a dis- 
tance of 2000 ft. the jetty is straight, the remaining 300 ft. 
which constitutes the head of the jetty, being at an angle 
of about 30deg. with the trunk or main portion of the 
structure. It is the intention of the company at some 
future time to extend tLis head-piece, so as to enclose a 
space and so constitute a harbour or shelter for vessels 
during boisterous weather. 


CLYDE SHIPBUILDING TRADE.—Although there is still 
a very large amount of work in hand in the various ship- 
building yards on the Clyde, yet there was a falling off to 
a considerable extent in the output during last month. 
Still the total was twenty vessels of a total of 25,681 tons, 
while for the four months of this year the total stands at 
64 vessels, of a total of 93,467 tons, as against 90,576 tons 
in the corresponding period of last year. Of the vessels 
launched last month deve were two paddle steamers, four- 
teen screw steamers, two sailing vessels, and two barges. 
The vessels in course of construction number somewhere 
about 160, and there are still some keels to lay down for 
vessels already ordéred. 
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ELECTRICAL RESISTANCES OF VARIOUS 
SOLUTIONS OF ZINC SALTS. 

By Francis Jeuu, of Edison’s Laboratory. 

Tue following are some of the results that were obtained 
after a long series of experiments upon the resistance of 
liquid electrolytes, precautions having been taken to elimi- 
nate polarisation, and only pure chemicals being used : 


Solution of Zine Sulphate—One Part of Water to One of 
Zine. 











Temperature. | Resistance. Temperature. | Resistance. 
Deg. Cent. Ohms. Deg. Cent. Ohms 
2 1.63 27 PY 
3 | 1.50 28 -70 
t 1.39 29 68 
5 | 1.30 ou 66 
6 125 vl Ot 
7 1.21 32 62 
» 1.19 33 61 
9 1.17 34 oY 
1 1.15 35 58 
il 1.13 36 7 
12 1.10 37 56 
13 1.07 38 50 
14 1.05 1) oo 
15 1.02 wW St 
16 1.00 $1 oft 
17 98 $2 oo 
18 95 13 53 
1 y? 44 o3 
20 89 45 52 
21 87 16 02 
22 84 47 ol 
23 81 48 51 
24 19 40 ar) 
25 76 50 a 
26 74 bl 1) 


Solution of Zinc Chloride—Specific Gravity, 1.075. 

















Temperature. Resistance. Temperature. Resistance. 
Deg. Cent. Ohms. Deg. Cent. Obms. 

6 B15 25 A2 
7 .785 26 Al 
8 79 27 40 
HH) 42 23 Pt] 
Ww .69 29 37 
11 67 30 5) 
12 65 Bit Bt 
13 63 32 33 
14 61 33 33 
15 09 34 3 
16 57 35 32 
17 -00 36 -32 
18 o 37 2 
19 53 J8 31 

» 50 39 3 
21 48 40 30 
22 47 3 30 
23 45 42 29 
24 tt 43 28 
4h | 


Solution of Zine Acetale—Specific Gravity, 1.085. 


Temperature. | Resistance. | Temperature. _ Resistance. 





Deg. Cent. Obms. | Deg. Cent. | Obms. 
} 3 86 14 2.49 
2 3.75 15 2.43 
3 3.52 16 2.37 
4 3.37 17 2.31 
5 3.29 18 | 2.23 
6 3.15 19 | 2.18 
7 3.04 20 2.15 
8 2.95 21 2.13 
9 2.86 22 2.10 

10 2.77 23 2.08 
11 2.70 24 2.06 
12 2.61 25 2.04 
3 2.55 


Resistance of Different Strengths of Zinc Sulphate Solu- 
tions; the Size of the Electrodes and the Distance 
between them being all the same. 











Solution. 
d af Resistance. , Temperature. 
H, O. Zn SO,. 
Obms. Deg. Cent. 

10 13 83 25 

10 12 7 25 

10 il 75 25 

10 10 -76 25 

10 9 77 25 

10 8 71 25 

3 2 -74 25 

1” 5 82 | 25 

10 4 85 25 

10 3 87 2. 











THE PROPERTIES OF MILD STEEL. 
On Certain Physical Tests and Properties of ‘* Mild’ 
Steel.* 

By Epwarp Ricuarps,F.I.C., Associate, Royal School 
of Mines, London. 

Tue author has the honour to place before the members 
of the Iron and Steel Institute the results of a few experi- 
ments made in the Kirkaldy testing machine at the 
Barrow Hematite Steel Company’s Works. Although 
these experiments are not perhaps of the most practically 
useful character, they may be of interest as affording an 
explanation of some phenomena which do not appear to be 
generally well known or thoroughly understood. 

For the purpose of experiment, a hammered billet of 
steel of soft quality, made by the Siemens Martin process, 
was rolled to the form of a bar ljin. square. Some 
drillings were taken from the bar for analysis and gave 
the following results : 


Carbon 192 
Silicon trace 
Sulphar . OW 
Phosphorus 018 
Copper ... 021 
Manganese A380 
Iron eee 99.269 
100.000 


The bar was divided into eight portions, which were 
numbered consecutively 1 to 8. The pieces were turned to 
the desired form for testing— 

Nos. 1 and 4 being finished to the cylindrical form for 
ordinary tensile test ; 

Nos. 2, 5, and 8 being grooved transversely to illustrate 
the effect upon the tensile strength ; 

No. 3, to ascertain the effect of a long-continued tensile 
strain approaching the elastic limit ; 

No. 6, to determine the tenacity of steel which bas been 
previously subjected to a tensile strain approaching the 
maximum load ; 

No. 7, to ascertain tke tenacity of steel which has been 
previously submitted to a compressive strain. 

The form and dimensions of the specimens are shown in 
the diagrams (see page 276). Where practicable, the trans- 
verse sectional area was made to equal 1 square inch. 
The specimens for ordinary tensile test were marked care- 
fully with fine centre-punch marks placed a distance of 
Sin. apart, this being the length of specimen usually taken 
for the measurement of elongation by the Admiralty and 
by Lloyd’s surveyors, and it is spproximately the same as 
that used by most Continental engineers (200 millimetres). 
The experiments on tension were made in the following 
manner: The specimen was strained until an extension 
equal to ;}, in. was observed ; the tension was then noted. 
The specimen was then pulled until a further small exten- 
sion was observed ; the strain borne was again noted, and 
so on, these observations being made at frequent intervals 
during the elongation of the specimen until fracture took 
place. In some instances the strain and extension were 
observed ; forty times during the progress of one test. 
Tbe diameter of the specimen was also measured at each 
successive extension. A considerable number of data was 
thus ‘obtained, sufficient to enable a diagrammatic repre- 
sentation to be made, not only of the extension and vary- 
ing struin on the specimen, but also of the mechanical 
work done in breaking it, a quantity which the late Dr. 
Fairbairn regarded as being of the highest importance in 
the consideration of the quality of metal best suited to 
resist a strain apalogons to that of impact. Anotker quan- 
tity was also calculated from these data, viz., the real 
tenacity or cohesive force of the metal. 

During the elongation of the specimen up to the point 
when the maximum load is reached, a gradually increasing 
strain is borne by a gradually diminishing transverse area. 
The real tenacity or cohesive force of the metal measured 
on the diminished area is, therefore, manifestly greater 
tlan the tensile strain per square inch of the orignal sec- 
tional area. The ultimate cohesive force is determined 
with some difficulty, and not with the exactitude that may 
be desired. It is a quantity which is perhaps not of great 
interest to the practical engineer, but it is impossible to 
comprehend the rationale of the remarkably high strains 
borne by grooved, drilled, or punched specimens of mild 
steel without a knowledge of the cohesive force of the 
metal. The excess of tensile resistance is, however, easy to 
understand when the cohesive force and the restricted 
flow of the metal are taken into consideration together. 

Referring to the specimen No. 1 (see next page) no change 
visible to the naked eye was observed im the length of the 
specimen on the first application of a moderate tensile 
strain, even when measured with fine-pointed dividers 
adjusted to fine centre-punch marks pl: Sin. apart. 
As the specimen did not yield perceptibly, the tension 
increased rapidly with a few strokes of the pump, and the 
movable balance weight of the testing machine was run 
out quickly from the fulcrum, in order to counterpoise the 
tension on the specimen. Under a strain of nearly 14 tons 
per square inch an extension of .01 in. was observed, but 
there was no sign of further yielding or weakness in the 
specimen. The steelyard remained floating, and would 
have continued to do so for an indefinite period, balancing 
the tension of 14 tons on the specimen. When the strain 
was increased to 17} tons, the bar suddenly elongated, and 
the strain diminished to about 15 tons, the weight on the 
steelyard having to be moved back towards the fulcrum, in 
order to be in equilibrium with the tension. That point at 
which the specimen suddenly relaxes in tension (in this case 
at 17} tons) is commonly termed the “elastic limit,’ 
although some little extension, amounting to one, two, or 
three hundredths of an inch, usually takes place before 
this point is reached. 





# Paper read before the Iron and Stcel Institute. 





The microscopic extensions which take place before the 
so-called ‘‘ elastic limit” are of considerable interest, and 
have been very fully described by Professor Kennedy in 
his admirable paper on the results of experiments on 
rivetted joints made for the Institution of Mechanical 
Engineers. 

After the elastic limit was passed, the tensile strain 
gradually increased, fluctuating slightly, but rising from 
15 tons until the previous highest strain of 174 tons was 
again reached, the elongation meanwhile being two-tenths 
of aninch. No other sudden relaxation of tension was 
experienced whilst the actual extension was going on up to 
the point of rupture, but a gradual diminution of the load 
took place after the maximum strain was borne. A similar 
althongh not so large a reduction of strain as that 
experienced at the elastic limit may be observed, however, 
at every succeeding stage of the test if the extension be 
interrupted for a moment. When taking the indications of 
tension and diameter at each extension of the specimen, it 
was of course necessary to cease working the pumps so 
soon as each desired extension was attained. It was noticed 
that upon doing so the steelyard dropped at once, and the 
strain diminished about one ton per square inch in the 
course of a few seconds ; but the specimen would sustain 
this slightly reduced load for a considerable time without 
further extension. On working the pumps again, the tension 
rose rapidly to the same load as was on when the pumps 
were stopped, and then continued to increase slowly as 
before. The author is of opinion that the resistance of a 
bar to tension is made up of two quantities, one of which is 
the pure elastic tension of the metal, and the other the 
frictional or other resistance which the molecules experi- 
ence in passing each other to take up new positions. The 
former is by far the larger quantity. This would explain 
the reason of the diminution of strain when the process of 
extension is tarily st d; there being then no 
further extension or motion of the particles, the frictional 
resistance vanishes, and the strain decreases to the elastic 
tension of the material. 

The matimum strain, 28.35 tons per square inch, was 
borne when the specimen had elongated 1} in. or 1875 per 
cent., the sectional area having become reduced to .8168 
square inch, a reduction of a little more than 18 per cent. 
As the maximum strain is borne by this reduced section, it 
follows that the cohesive strain at this point is 34.32 tons, 
or about 18 per cent. more thau the tensile strain per square 
inch of the original area. 

The ultimate extension of the specimen, as is well known, 
varies considerably in different portions of its length, and 
is, of course, greatest near the fracture.” The extension is 
also irregular at different periods of the test, although the 
bar is perfectly uniform in diameter. It does not take 
place simultaneously throughout the length of the bar ; for 
instance, with an extension of one-tenth of an inch the 
specimen is sometimes crawn in one place, near to one end, 
the diameter becoming visibly smaller, tending to give one 
the impression that the bar is weaker there than in any 
other part. During the next tenth or two-tenths of an 
inch extension the bar will often draw in the larger part, 
so that the diameter may again become nearly uniform ; 
afterwards the bar may elongate at the other end of the 
specimen. Occasionally the sectional area will become 
reduced in two places at the same time with a larger part 
intervening, and the fracture often occurs at some point 
which was the least extended in the early period of the 
test. This behaviour explains how it happens that the 
reduced areas recorded in the Tables* sometimes remain 
constant during two or three successive extensions. It 
therefore appears that when one part elongates more than 
another, it may become so much stronger at the small part 
under the strain, that it will not extend further until the 
larger part has drawn in a similar manner. 

When the maximum strain is passed “local extension” 
takes place, that is, the specimen elongates only in the 
neighbourhood of the smallest part ; the sectional area 
continues to reduce, but the tensile strain also diminishes 
as the specimen elongates, diminishing slowly at first, and 
more rapidly as the point of rupture is approached ; in 
fact, so rapidly that it is often a difficult matter to observe 
the exact strain borne by the metal immediately before 
fracture. In the specimen No. 1 the strain diminished 
during local extension from the maximum 28 35 tons to 25.05 
tons jast before breaking, a diminution equal to 11.78 per 
cent. The sectional area also decreased from .8168 square 
inch to .5541 square inch, a redaction of 32.16 per cent. 
As the contraction of area goes on in a greater ratio than 
the diminution of strain, a pecaliar feature in the behaviour 
of the metal becomes evident, viz., that the tenacity or 
cohesive force per square inch of reduced area does not 
diminish after the maximum strain is passed; on the con- 
trary, it increases largely until the bar is fractured. This 
is shown in a very marked manner in Diagram I., page 476. 
The cohesive force at the maximum strain is 34.32 tons ; 
at the finish of the test it is 45.21 tons. 

Some experimentalists have followed the practice of 
recording in tables of results the quantity termed by them 
‘*tensile strength per square inch of contracted area.’’ 
This quantity is misleading, being obtained by the use of 
two data that are not coincident. The maximum strain is 
calculated not on the area at the moment the maximum 
strain is reached, but on a subsequent smaller area (the 
fractured area), which is not capable of bearing the maxi- 
mum strain. The quantity obtained does not therefore 
represent the real ultimate tenacity or cohesive force of the 
metal, except in the case of the hardest and most brittle 
quality of steels, which usually break at the maximum 
load. According to this method of calculation it is 51.16 
tons in this specimen as against 45.21 tons determined by 
the author. The extension of this specimen on 8 in. was 
2.20 in. =27.5 per cent. The contraction of sectional area 

* (The demands upon our space will not permit us to 
reproduce these Tables, which record the results of tha 
tests in full details.—-Ep. BE.) 
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was 44.59 per cent., and the fractured surface was silky in| nosed tool at the middle of the bar to a depth sufficient to | being of a dark crystalline appearance at the centre and 
appearance. leave the diameter at the bottom of the groove 1{ in. or 1 silky near the circumference. . 

‘The work expended in producing rupture of the speci- | square inch in area. This specimen bore a strain of 26.50' The shortness of the extended portion precluded the 
men is represented on the diagram by the area of the irre- | tons at .01 inch extension. No sudden relaxation of strain observation by ordinary dividers of a ‘ breaking-down’’ 
gular figure A B C D £ F, enclosed by the thick line Otis dinia ti REF OG 
marked ‘‘ tensile strain per square inch.”” It is 55.85 inch- « ann ASA AM Ot 
tons, or 125,115 inch-pounds, equal to an average of 6.98 
inch-tons, or 15,639 inch-pounds for each lineal inch of the 
specimen. The formula which Dr. Fairbairn used for 
calculating the mechanical work is ; 


u=} P, l, 


where u=the mechanical work, P=t the strain in pounds 











#5 214 TONS 
=, oe al 


reduced to unity of section, P being the tension in pounds, 
and K the area of the specimen in square inches, and /= 


: the corrresponding elongation redaced to unity of 
length. | : Lec rte its t Pot i aston oe 
Applying this formula to specimen No. 1, the mechanical 1 Hit y| i! 2 r 
work is found to be 8736. This is a very large amount 
compared with the results obtained by Dr. Fairbairn in 





SPECIMEN NPI 
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his experiments on steel, and even this is far below the real Specimen N* 2 
mechanical work 15,639 for unity of length determined by wees 
actual experiment. The formula would only be correct if “43 

the material of the specimen were so elastic as to permit of 2 - { . To 

the total temporary extension of 2.20 in. without any per- ~ 
manent elongation, in which case the total work done would ; 

be represented geometrically by the triangle A, G, F. As a me 
used by Dr. Fairbairn for obtaining a comparative mea- 
sure of the power of resistance of different bars to impact, 
this formula would afford reliable although not exact cnn Origins anes 2432 
results. . 8Q 1Ns 

Other engineers have used the simple formula u=—P, l, n+: --- 22-22 na ApG4 A°TER paacruae 
which is in excess of, but does not deviate so much from, : y : 
the exact quantity. 

The formula deduced from results obtained in testing 
this specimen by the author should be u=.90 P 
Another sample of very soft ingot metal made for tin bar 
purposes, and having a tensile strength of 25 tons per 
square inch, gave results which would agree with the formula 
u=.90P,1,. Soft Bessemer steel having a tensile strength 
of 31 tons per square inch gave the formula u=.89P, /,. 
The mean of the three soft qualities of steel gives .90 as the 
coefficient; and this was confirmed by the results obtained 
in testing some Siemens steel plate having a tensile 
strength of 32 tons per square inch. 

It is curious to observe the change in the appearance of 
a turned specimen, finished smooth and bright, when tested 
up to fracture. The external surface loses it beautiful . 
brilliant lustre and acquires a frosted appearance, becoming Pe... Se 
rough to the touch, and offering some frictional resistance 
to the callipers used for measuring the diameter. 
Examined under a magnifying lens, it resembles a number 
of blunt pin-points projecting outwards from the surface ; 
under the microscope it has a crystalline appearance some- 
what like the fracture of grey iron. SHE CIMEN WOR 

Referring back to the author’s opinion that the tensile 4 
strain is made up of elastic tension and resistance to change 


. gas ae 
of position of molecules, it may be of interest to quote ——HHF I KEHHEHHH 
the following experiment. A specimen of tin bar steel | | | PT \le2 roms 
having a tensile strength of 25.35 tons per square inch was eet ad ae 


extended 32 per cent. ona length of 8 in., the strain at that errone TENSION “TTTT 
moment having diminished to 21.78 tons, and the specimen 
having contracted 51.6 per cent. of its original sectional 
area. On stopping the pumps, the strain fell at once to 
the elastic tension, 20.44 tons, the difference, 1.34 tons, 
being due to frictional resistance of molecules. Although 
the specimen was so near the point of rupture, and the 
breaking load was afterwards found to be only 18.48 tons, 
yet the specimen sustained the strain of 20.44 tons during 
two hours without any further extension taking place ; in 
fact, before the specimen could be made to yield, it was 
found necessary to increase the strain to 21.70 tons, or l rs et LV, 
nearly the same load as was on the specimen when the Al / ofits uh J 
pumps were stopped. \ 20 
Presuming that the cohesive force of any particular 
quality of steel remains the same, temperature and other 
conditions being constant, it is evident that if, by any 
means, the flow of this mild steeel could be altogether pre- te-- =f SOUR... 
vented, there would be no reduction of area, and the tensile Lad oan 
strength would be equal to the cohesive force exerted over 
the whole of the original area. There would be noelongatien 
of the specimen, but the tensile strength per square inch w------ 400.2148 
would be increased from 28.35 tons to 45.21 tons. It is ' 9.150" 
almost impossible to entirely prevent the flow of the metal a ‘OAS ee 
under tension, but the specimen may be so shaped as to = iat { 1} HHH ; 
admit of but a small reduction of area, and the tensile | | | ] iI Hill ll } ll } | 
strength of such a specimen compared with a specimen of -—4 JRA. pad 
the ordinary form is found to be very largely increased. jae aishssihaineapet oa ; lie ia itil er 
The specimen No. 2 (see views annexed) was prepared to| corresponding with the elastic limit was observed, and the | period when the elastic limit was reached, and for th: 
illustrate the truth of this proposition. ‘Ihe central cylin-| strain gradually increased,-as shown in-the diagram,--at | same reason no gradual diminution of strain was observe, 
drical portion was turned to a diameter of 12in. for alength | each extension of ;4, in. up to 40.84 tons per square inch, | even if it took place after the maximum strain was reached. 
of 8 in., andagroove ~’, in. in width was turned with a round- | when the specimen broke suddenly, the fractured surface I[ndealing with grooved specimens of the softest class of 
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LONGWORTH’S POWER HAMMERS WITH MOVABLE FULCRUM. 


CONSTRUCTED BY MESSRS. J. SCOTT RAWLINGS AND CO., ENGINEERS, BIRMINGHAM. 





(For Description, see Page 474.) 

























































































mild steel, it is, however, possible to observe both the 
elastic limit and the diminution of load after the maximum 
strain. This may be done by extending the specimen at an 
extremely slow rate, and by the aid of suitable apparatus 
for measuring very minute extensions. 

The extension at the moment of fracture was .09=100 
percent. The reduction of area measured after fracture 
was 13.45 per cent. only, against 44.59 per cent. in the ordi- 
nary tensile test specimen No. 1. The strain was so great 
as to cause a small contraction (2 82 = cent.) of the 
sectional area of the large portion of the specimen; and 


there can be no doubt that the extraordinary high per- | 


centage of extension, accompanied by so small a reduction 
of sectional area in the grooved part, is to be accounted for 


by the metal being drawn from the large part on either | 


side into the constricted portion. 
The cause of the difference in flow and the increased 


tenacity of the grooved specimen may be explained by the | 
following theory: Let a filament or single chain of mole- | 


cules or atoms of ductile metal be imagined to be submitted 


to tensile test, and let the length of the chain be 8 in. | 


Under t each molecule would become separated from 
its neighbour so far as their cohesive attraction would 





permit. On releasing the strain the molecules would return | 
to their orignal positions, and no permanent extension of | 
the chain would have taken gow, the chain being per- | massprior to rupture is less than if the flow of the links | resistance to contraction ; 2, the groove is turned with 


fectly elastic. The greatest distance which one molecule 
could be separated from its neighbour would be an infinitely 


small quantity, and the total of the numerous extensions of | tensile strength of one ton, may be divided into a hundred | middle of the groove consequently meets with less resjs- 


equal lengths of 10 ft., which by their combined tension 
may be made to support a load of 100 tons; but if the chain 
be divided into fifty parts, each 20 ft. long, the united 
strength of the fifty parts is only 50tons. In the case of a 
test specimen of ductile material, each molecule, however, 
is notonly a link of a chain in a longitudinal direction, 
but it may also be regarded as a constituent link of mole- 
cular chains in all directions, including, of course, the 
transverse ; this is evident from the equal tenacity of 
specimens of steel plate cut from the plate either longi- 
tudinally, transversely, or in any other direction. In an 
ordinary 8-in. cylindrical specimen, the end links of the 
transverse molecular chains come to the surface and are 
free. They therefore offer no tensile resistance to the flow 
of the molecules in a transverse direction. In a grooved 
specimen the transverse molecular chains are not free, but 
are united to the ring of external metal; and if this ring 
be of sufficient —z to resist the transverse tension, the 
reduction of area will be so slight that the tensile strength 
per square inch of the specimen will approximate to the 
cohesive force. 

Although a high strain is required to break a grooved 
specimen, yet the extension before rupture is so small 
(.09 in.), owing to the shortness of the extended part, that 
the mechanical work done in breaking the bar is trifling. 
The mechanical work is represented by Diagram II. by 
the area ABC, which is very small compared with that 
of the figure ABC DEF inDiagramI. The units of work 
done in breaking the specimen are only 2.79 inch-tons, or 
about one-twentieth part of the energy consumed in break- 
ing the 8-in. cylindrical specimen. If tension were 
applied to these specimens by means of a very heavy weight 
moving at low velocity, the relative energy of the blow 
required to break the specimens would be as 1 to 20. 

It must not be supposed that the author would advocate, 
































| the intermolecular spaces would probably not exceed ;§5in. under any circumstances, the grooving of a bar of metal 


on the full length of the chain (8in.). «jis extension | with a view to gain strength. A ductile ora hard cylin- 
would represent the real limit of elasticity, beyond which | drical test specimen having a transverse groove in it must 
rupture would ensue. The strain borne under this greatest | always break in the grooved part, provided the metal be in 


| temporary extension would be the elastic limit, the cohesive | a normal condition—that is, of homogeneous quality and 


force, and the tensile strength. If the extension were free from undue internal strain. 

pushed beyond this limit of ;3, in. or thereabouts on 8 in., | General experience would lead one to observe that large 
the chain of molecules would break, but each broken and abrupt variations in the dimensions of pieces of 
portion of the chain would show no indication of perma- machinery, or portions of structures subject to blows or 
nent set. Now, a cylindrical test bar of mild steel may be | vibrations, should be avoided. The contour of all forgings, 
regarded as a vast aggregate of chains of molecules, each | &c., varying in dimensions in different parts should be 
link having the peculiar faculty, under high tension, of rounded and not angular. This is a maxim that cannot be 
leaving its own chain and taking up a position between the too often impressed upon those who are engaged in con- 
two nearest links of an adjoining chain of molecules. The structive work in metals. 

chains of molecules may thus become permanently elongated The specimen No. 3(sce opposite page) has a series of alter- 
by the addition of new links, but they are at the same nate grooves and collars } in. wide, extending over a length 


| time reduced in number. The permanent elongation of a of 8in. The tensile strain per square inch of the grooved 


specimen is an indication that such a flow of the molecules sectional area was 34.07 tons, being an increase of nearly 
has occurred. The direction of the flow of the molecules 20 per cent. on the tensile strength of the ordinary 
is from the exterior to the interior, and tke specimen | cylindrical test. Thisincrease, as already deseribed, is due 
diminishes in diameter. Each chain in the aggregate may | to the radial tensile resistance on the external ring of metal 
be supposed to be capable of bearing the same strain as if | tending to prevent the contraction of the sectional area. 
tested alone, or as if it had not become elongated by the | The tensile strain per square inch is not so great as in the 
addition of neighbouring molecules ; but as the chains are | specimen No. 2, for two reasons: 1, the external metal 
fewer in number, the total strain carried by the whole | in the collar is not so massive, and therefore offers less 


or molecules could have been prevented. For a simile, it | square corners, and is } in. wide, as compared with a groove 
it is plain that 1000 ft. of ordinary iron chain, having a | only ;‘; in. wide with a rounded surface ; the metal in the 
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tance to contraction. The depth of the collar after fracture 
is greater than before tension, and may be taken as evidence 
of the radial tensile strain. There are also indications of 
incipient fracture in the bottom corners of the grooves ; 
these tend to confirm the theory. 

(To be continued). 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLkSBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
smaller attendance on’Change than there was last week, 
many of the ironmasters and others having gone to London 
to attend the Iron and Steel Institute meeting there. At 
the usual meeting of Cleveiand ironmasters, it was decided 
to adhere to the prices of pig iron based on No. 3 selling 
at 43s. 6d. per ton. The question of the strike of iron- 
workers in the North of England was also discussed, and it 
was suggested that if the ironworkers did not this week 
come to a settlement to resume work, some of the blast 
furnaces should be damped down soas to prevent the 
accumulation of pig iron stocks. Merchants quoted No. 3 
Cleveland pig 42s. 9d. per ton for prompt delivery, and were 
ready to take less for future delivery. The shipments of 
pig iron are fairly satisfactory, the exports from Middles- 
brough this month up to and including the 8th amounting 
to 17,500 against 21,500 last month. Messrs. Connal and 
Co , the warrant storekeepers here, have astock of 144,370 
tons, which is a decrease of 2879 tons compared with last 
Tuesday. In Glasgow they hold 634,451 tons. 

The Finished Iron Trade and the Strike.—Matters are 
becoming rather serious in the manufactured iron trade. 
We have now entered upon the second week of the strike. 
Shipbuilders and engineers will soon be stopped for want of 
materials, and many thousands of men will be driven into 
idleness. There are, however, good reasons for believing that 
in the course of a day or two there will be general resump- 
tion of work in the North of England. The men on strike 
have held meetings daily and have decided to hold out for 
an advance of 7} per cent., which Mr. Pease in bis award 
after a careful arbitration declined to accede. ‘ihe leaders 
of the men loyal to the Board of Arbitration, have strongly 
condemned them for striking, and now the men being dis- 
couraged, are taking a ballot at the several works to ascer- 
tain whether a majority are not in favour of a general 
resumption of work at once. 

Engineering and Shipbuilding.—Both these industries 
continue exceedingly busy, but there is not such a pressure 
for fresh works as there was at the beginning of the 
year. 

The Coal and Coke Trades.—Flatness characterises the 
fuel trade just now, and prices are tending downwards. 





NOTES FROM THE SOUTH-WEST. 

Newport Dock Company.—The accounts of this company 
for the six months ending December 31, 1881, presented a 
profit of 30731., increased to 46711. by the balance brought 
forward from the preceding half-year. The whole of this 
sum is to be carried forward. 

Trade in South Wales.—The steam coal trade remains 
devoid of any special animation. Fair quantities have 
been cleared off during the week, the returns being as 
follows : Foreign—Cardiff, 118,722 tons; Newport, 30,892 
tons; and Swansea, 21,687 tons. Coastwise—Cardiff. 
13025 tons; Newport, 17,280 tons; and Swansea, 6117 
tons. Prices are unchanged. The outlook in the iron and 
kindred trades does not appear to be much improved, but 
local manufacturers are receiving a good share of current 
business. 

Strike at Dowlais.—A strike of about 500 men has taken 
place at Dowlais, and the Goat Mill, in consequence, has 
not been in operation this week. The strike principally 
affects the rail straighteners, and it appears that a com- 
bination exiats between the rail straighteners at Dowlais, 
Rhymney, Ebbw Vale, Blaenavon, and Tredegar. The 
combination sought to bring about an improvement in the 
price paid for the special work of straightening, and acting 
upon the arrangement a mopth’s notice was given, which 
ended this week. Dowluis was the first to give notice. 
The others followed, and we may now expect, unless 
speedy concessions are made, a disastrous stoppage at the 
whole of the works in the confederacy. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Mineral Railway at Staveley.—The Midland Rail- 
way Company are about to commence the construction of 
an important mineral line connecting Staveley with Bolsover. 
This undertaking, which will open out the undevelopec 
mineral resources on the eastern side of Chesterfield, is 
known as the Doe Lea Extension. It is four miles in 
length, and starts at the junction with the Staveley and Doe 
Lea Branch, passing through the parishes of Bolsover and 
Scarcliffe, in the connty of Derby, and terminating near 
Bolsover Castle. The accepted tender for the work is that 
of Messrs. J. and G. Tomlinson, of Ashbourne-road, Derby, 
a well-known firm of railway contractors. 

Charles Cammell and Company (Limited). An extra- 
ordinary meeting of the shareholders of this company was 
held in the board-room of the Cyclops Works, on Thursday 
afternoon, Mr. George Wilson, managing director, in the 
chair. The meeting was called to pass, if thought desirable, 
a series of resolutions altering the articles of association 
of the company in order t» envble the shareholders to sub- 
scribe to either of two classes of shares. One of these 
classez of shares it was proposed should carry a perpetaal 


preference dividend of 5 per cent, and the other class of 
shares a 5 per cent. preference dividend for five years 
only, with the right during those years to participate in the 
dividend payable on the ordinary shares of the company, 
and atthe end of five years to rank as ordinary shares. 
The chairman said the meeting was called purely and solely 
to consider these resolutions, and he moved their adop- 
tion. Mr. H. E. Watson seconded the motion, aud after 
a very brief discussion it was unanimously adopted. 


Opening of the New Scarborough and Pickering Rail- 
way.—The new branch railway from Pickering to Scar- 
borough has been opened to the public for general traffic. 
In the first train leaving Scarborough were several of the 
North-Eastern officials, including Mr. Harold Copple- 
thwaite, engineer, Mr. Christison, Mr. Welbourne, Mr. 
Harper, and others, and these were joined at Pickering by 
the Hon. Cecil Johnstone, resident engineer, for the return 
journey. ‘The line, which is about sixteen miles in length, 
has been about two and a half years in construction. 


Engineering and Heavy Trades.—We notice that in 
the engineering branches there is a devided improvement, 
and many more hands are being put on in the shops 
with regular employment. No doubt there is much more 
business doing, but the competiticn is still keen, especially 
as against north country houses. For the present the men 
have again settled, but any extraordinary development of 
trade might lead to a demand on their part for an advance 
of wages. The armour-plate department is particularly 
active ; large orders having come to hand both on home and 
foreign account for the steel-faced composite plates manu- 
factared under patents in the hands of Messrs. John Brown 
and Co., Limited, and Messrs. 
Limited. The Datch, Italian, and home Governments are 
the principal ones from whom the work is coming. Light 
steel ship plates are selling freely, and the boiler-plate 
trade is more active. Onthe whole business in the heavy 


branches is brisker than at the opening of the year, and | 


with good prospects. 








NOTES FROM THE NORTH. 

Guiascow, Wednesday. 
Glasgow Pig Iron Market.—Last Thursday's pig iron 
market was steady, and a fair amount of business was 
transacted at 47s. 3d. to 47s. 3d. cash, also at 47s. 6d. to 
473. 7d. one month, and the close of the market was sellers 
asking 47s. 5d. cash, and 47s. 7}d. one month, and buyers 
near. The market remained steady in the afternoon, when 
basiness was done at 47s. 44d. down to 473. 3$d. cash, and at 
473. 73d. down to 47s. 5}d. one month, the close bein 

buyers at 47s. 3jd. cash, and 47s. 6d. one month, an 
sellersnear. The warrant market showed signs of weakness 
early in the day on Friday, but it subsequently recovered, 
and closed fully firmer than on the preceding days. Trans- 
actions took place on forenoon ‘Change at 47s. 3d. to 
473. 2id- cash, and at 478. 5d. 
one month, and the closing quotations were 47s. 3d. 
cash, 
near. In the afternoon business was done at from 47s. 3d. 
up to 47s. 4d. cash, also at 47s. 5}d. to 47s. 6d. one month, 
the close being sellers at 47s. 4d. and 47s. 6d. cash, and 
one month respectively, and bnyers near. 
market opened dull, and there was a decline of 4d. per ton 
from last week’s closing quotations, 


47s. up to 47s. 2}d. cash, and at 47s. 44d. one month, and 
at the close buyers were offering 473. 2d. cash and 47s. 4d. 
one month, and sellers near. The afternoon quotations 


ranged from 47s. 2d. to 47s. lid. cash, and the market ; 


closed with sellers at 47s. 2d. cash and 47s. 4d. one month, 
and buyers near. There was a quiet and steady market 
yesterday, with a very limited amount of business reported. 
On forenoon ‘Change transactions took place at from 
47s. lid. to 47s. 2d. cash, also at 47s. 3d. to 47s. 4d. one 
month, the market closing with bayers at 47s. 1}d. cash 
and 47s. 3$d. one month, and sellers near. Business was 
done during the afternoon at from 47s. 2d. to 47s. 2}d. 
cash, also at 47s. 4d. and 47s. 44d. one month, the close 
being buyers at 47s. 2d. cash and 47s. 4d. one month, and 
sellers near. Business was done this morning at 47s. 3}d. 
down to 47s. 2}d. cash, also at 47s. 5d. to 47s. 44d. one month, 
and the closing quotations were 43s. 3d. cash and 47s. 5d. one 
month, and buyers near. In the afternoon there were 
transactions reported at 47s. 24d. to 47s. 3d. cash, and at 
173. 44d. on» month, the close of the market being sellers 
at 47s. 34. cash and 47s. 5d. one month, and buyers near. 
On the part of various Continental export firms it is 
reported that the inquiry for shipping iron is some- 
what limited, but the prospects are regarded as not 
unfavourable. There is not much trade doing with 
America. ‘To Canada, however, the shipments are at 
present large, but some merchants report that orders 
are being kept back in certain cases in anticipation 
of lower freightage rates, of which, however, there does 
not appear to be much prospect. Much talk is being 
indulged in just now in consequence of the advantage 
which Scotch pig iron has at present over that made in the 
Cleveland district, for instead of the former being from 
10s. to 12s. 6d. per ton higher in price than Cleveland 
iron, it is now only a few shillings, even less than the cost 
of bringing iron from Middlesbrough to the Scotch foun- 
dries. On that account Scotch iron has recently been in 
large request for home consumption, and it is thought that 
by-and-by it may rise in price. The hematite trade is dull, 
parcels in second hands being sold at 52s. 9d. per ton, the 
large production having fairly weighed down the price. 
The stock of pig iron in the public warrant stores increased 
to the extent of 1500 tons, the amount with Messrs. Connal 
and Co. last Friday afternoon being 634,938 tons, or nearly 
200,000 tons more than it was two years ago. Since then 





there have been some deliveries into, and withdrawals from, 


C. Cammell and Co., | 


down to 47s. 44d. | 


and 473. 4}d. one month for buyers, and sellers | 


Monday’s | 


but there was | 
subsequently a recovery tu the extent of 2d. per ton. | 
Transactions were reported during the forenoon at from | 


j the stores, the stock ooapny afternoon being 634,975 


, tons, or almost the same as last Friday. Last week’s 
shipments of pig iron amounted to 11,357, as compared 
with 9,461 tons in the corresponding week of last year 
| Amongst the shipments there were 1520 tons sent to the 
| United States, 800 tons to Canada, 410 tons to Italy, 2175 
| tons to Germany, 619 tons to Russia, and 870 tons to 
Holland. There are now 108 blast furnaces in operation 

| as against 122 at this time last year, and 114 two years 
| ago. 
| The Clyde Operative Engineers.—A meeting of delegates 
from the various Clyde engineering shops was held in Glas. 

| gow last night to consider a further reply received from 
| tue Employers’ Association in regard to the request by the 
| men for an increase of 4d. r hour on their wages. It 
| was anticipated that the ell would have been final and 
satisfactory. The employers, however, only intimated 
| that they would consider the representations of the work. 
|men at a meeting to be held on Monday, the 15th curt. 

Reports submitted by the delegates showed that several 
large firms had conceded the full advance asked. I[t was 

suggested that active steps should be taken to obtain a 

general settlement, and it was agreed to cease work on 

Thursday evening if no satisfactory arrangement be mean. 

time come to. The meeting expressed the hope that the 
matter will be settled amicably. It seems that Messrs. 

Robert Napier and Sons and some other large firms haye 

conceded practically all that the workmen are asking. 


New Steamship Contracts. — Messrs. Robert Dancan 
and Co., Port-Glasgow, have just received an‘order from 
Messrs. Rankin and Blackmore, engineers, Greenock, to 
build two steel steamers, each about 300 ft. in length ; 
and an order for two large iron steamers has lately been 
placed with Messrs. Blackwood and Gordon, Port-Glasgow, 
for an Italian firm, in addition to a previous order from 
the same firm. 

The Royal Scottish Society of Arts.—The Royal Scottish 
| Society of Arts met on Monday night, Mr. Henry Cadell, 
| president, in the chair, Mr. W. A. Carter, convener of the 

committee on Mr. Gillespie's safety gate for mid-shaft 
workings, gave in the Committee’s report. The Committee 
| stated their opinion that this safety gate was both novel in 
construction and well fitted for its purpose where the 
workings were entered from one side of the shaft only, and 
| they recommended the invention to the favourable notice of 
the Prize Committee. Mr. Wilkins, master of fire engines, 
read two papers, the first ‘‘ Ona Method for Preventing the 
| Destruction of Theatres and the Loss of Life by Fires,’’ and 
|the second ‘On Improvements on Fireproof Shutters and 
| Doors.” In the discussion which followed, and in which 
Colonel Sir Charles Firth, president of the Fire Brigade 

Association of Great Britain, took part, general approval 

was expressed of the principle of Mr. Wilkins’ suggestions 
| and invention, and they were remitted to a committee, the 
thanks of the Society being meantime given to him for his 
papers 

The Scotch Coal Trade.—There is a very considerable 
business doing in the coal-shipping trade, more especially 
| at the Clyde and Ayrshire ports, burnutisland, and Bo'ness. 
| The miners’ wages have uot been altered in the westero 
counties, but in Fife and Clackmannan, and Mid and East 
| Lothian there has been a reduction to the extent of 12} per 
cent., which does not seem to have been entirely warranted 
by the facts of the case. 


COLD AIR MACHINES. 
To THE Eprror oF ENGINEERING. 

S1r,— We have read the letters referring to our cold air- 
machine which have appeared in your columns since the 
description you gave of it when exhibited at the Naval and 
Submarine Exhibition, and the remarks you have made 


thereon. As the writers of these letters evidently have not 

acquainted themselves with our patent we have not hitherto 

considered it necessary to answer them. 
| Messrs. Salmon, Barnes, and Co., ina letter appearing 

in your last issue, have, however, charged us with a direct 
| copy and infringement of a patent taken out by Messrs. 
| Kennedy and Eastwood, a statement that is opposed to 
| the facts. 
| We, therefore, take this opportunity of stating that we 
| never saw or heard of the Roanhead co.npressor until a 
| few days ago, and upon examination of the patent any one 
| capabie of making the comparison will see that in every 
| essential point our pump is widely different. 
Pumps without inlet valves have been made over and 
| over again, and are described in some of the oldest works 

on engineering. 

We are, Sir, yours truly, 
THomas Piaaort AND Co. 


Birmingham, May 10, 1882. 








CANADIAN RaItway REVENUE.—The aggregate revenue 
of the various Canadian railways in 1880 was 23,561,417 
dols., acquired on 6891 miles of line in operation, giving au 
average of 3418 dols. per mile perannum. The correspond- 
ing revenue acquired on 8743 miles of railroad in operation 
in the State of New York was 99,289,487 dols., giving an 
average of 11,356 dols. per mile per annum. 





SHIPPING ACCOMMODATION AT SYDNEY.—Among many 
improvements now being carried on in connexion with 
shipping accommodation at Sydney, New South Wales, 
| may be mentioned a new wharf in Darling Harbour, at the 
| foot of King-street, erected by Messrs. Howard, Smith, 
and Sons. The wharf is 265ft. long, and is capable of 
| berthing ships up to 3000 tons, there being a depth of 24 ft. 
|at low water. Connected with the wharf are large sub- 
| stantial sheds of wood and iron, with storing accommoda- 
' tion for some 3000 tons or more of merchandise. 








ENGINEERING, May 12, 1882. 


COMPOUND ENGINES OF THe y 


CONSTRUCTED BY MESSRS. JAMES ayy - 


(F or De scription, “ 























_— 


won ret ryt 











— - 
z 
: ’ 















































ee oe 













































































































































































[E yRi0N LINE STEAMER “MOOR. 


AND GpAbe THOMSON, ENGINEERS, GLASGOW. 
T 1b 


De 8Cription, gp I f71.) 




























































































































































































May 12, 1882.) 


ENGINEERING. 


479 








AGENTS FOR “ENGINEERING.” 


BELGIUM : P, Bailly, 12, Rue du Parchemin, Brussels, 
BgRuin: Messrs. A. Asher and Co., 5, Unter den Linden, 
CaLcuTTa: G. O. Hay and Co. 
Epinsur@H: John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em. Terqaem, 15, Boulevard St. Martin, Paris. 
GLasGcow: William Love. 
Leipzig: Alphons Diirr, 
F. A. Brockhaus. 
LIVERPOOL: Mrs. Taylor, Landing Stage. 
MANCHESTER: John Heywood, 143, Deansgate. 
Ostend: Kirkland and Cope, 
United STATES: John Wiley's Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 








Advertisements intended for insertion in the current week's 
issue must be delivered not later than 6P,M.on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional line. The line 
averages seven words. Payment mugt accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application, Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/, 9s, 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscription should be 
reckoned as Fifty-four numbers, with postage accordingly, 

The publisher begs to state that after January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad wil be printed on thin 
paper. Foreign subscribers desirous of caving thick paper copies 
may, however, do so by paying the difference in the postage as 
indicated below. 

Che rates (or subscriptions to ENGINEERINGfrom abroad are: 
16s. U4, to all the foilowing countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, UnitedStates 
of America, Australia,and New Zealand, Thick 

paper copies 2/, 0s. 6d. 
21, Os. 6d, to India, Ceylon, the Straits Settlements, China, Japan 
and = Hawaiian Islands. Thick paper copies 

2/. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
GILBERT, 35 and 36, Bedford-street. Cheques should be crossed 
*“ Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.O. 

Foreign Subscribers, especially when rene their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
— is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.0 


TELEGRAPHIC ADDRESs—ENG. LONDON. 


TKLEPHONE NUMBER—3668, 


Ti 


ENGINEERING is registered for transmission abroad, 


READING Oases.— Reading cases for con’ twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
Newsagent, Price 6s. each. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINSERING complete from the commencement. 

















The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 








NOTICES OF MEETINGS. 

Tue InsTiITUTION OF CIVIL ENGINEERS.—Tuesday, May 16th, 
at8p.m. Papers to be read and discussed: 1, “On the various 
Systems of Grinding Wheat, and the Machines used in Corn Mills,” 
by W. Proctor Baker. 2. “ High Grinding by Roller-Mills in Eng- 
land,” by Henry Simon. 3. * Roller.Mills and Milling as practised 
in Buda Pest,” by William Bishop Harding. 

1HE M&TEOROLOGICAL SoctETY.— Wednesday, the 17th instant, 
at 7 p.m, at the Institution of Civil Engineers, the following 
papers will be read: “On the Diurnal Variation of Wind and 
Weather in Relation to Isobaric Lines,” by the Hon. Ralph Aber- 
cromby, F.M.S. ‘* Mechanical Conditions of Storms, Hurricanes, 
and Cyclones,’ by W. F. Stanley, F.M.S., F.R.M.S. 

THB SOCIETY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS, 
—Thursday the 18th inst., an extraordinary general meeting will 
be held, when by special desire of the President and Council, Mr. 
Augustus Stroh, member, will repeat his interesting experiments in 
connexion with Attraction and Repulsion due to Sonorous Vibra- 
tions, and will compare the phenomena with those of magnestism. 
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RAILWAYS IN TIME OF WAR. 
Ix any European war, the organisation and 
maintenance of railway traffic must be one of 
the most serious considerations in arranging the 
details of the campaign; and superiority in the 
transport of troops, stores, provisions, and wounded 
may prove as important an element of success as 





the possession of the most accurate and rapid arm, 
or the most commanding strategical position. It 
will not be forgotten how great an advantage was 
gained by the French at the opening of the Italian 
War of 1859, through the rapidity with which 
they brought up their troops by the Paris and 
Lyons Railway, and concentrated them in Pied- 
mont in time to rescue the latter state from 
the impending attack by Austria; whilst in the 
Schleswig-Holstein campaign it is probable that 
the Danes would not have been obliged to abandon 
the Dannewerke if the railway in its rear had 
keen completed. Instances of the vital importance 
of rapid communication might be multiplied almost 
without end, but the fact is too generally accepted 
to need further confirmation. It must, however, 
be borne in.mind that the value of an uninter- 
rupted railway system being so obvious, the import- 
ance of breaking an enemy’s communication is 
equally apparent ; and it may be taken for granted 
that an invading army would always find the local 
lines more or less destroyed before it. Perhaps, 
therefore, the point most necessary to be considered 
is the quickest method of rendering them again 
serviceable. The conditions being so different 
from those of ordinary railway work, special 
training and knowledge are indispensable. Here 
is the chief cause which has led to the formation of 
the various railway engineer corps attached to the 
armies of almost all civilised nations. 

The system of military railways—and of the 
military working of ordinary railways—has been of 
gradual growth, increasing as its need increasingly 
was felt in the operations of war. It was inaugu- 
rated in the Crimea, when a line eight miles long 
was laid down from Balaklava to the front ; but as 
this was practically only a tramway for the con- 
veyance of stores and wounded it does not come 
under our special heading, except as being the first 
case in which railway transit was acknowledged as 
a factor in modern warfare. One lesson, however, 
was taught during its progress, viz., that for the 
satisfactory carrying out of such work it is highly 
desirable to have men thoroughly drilled and 
disciplined. Ordinary workmen and navvies will 
not submit to military discipline, nor can they be 
expected to work under fire. In cases like the 
railway construction performed by the Russians 
during the late war (to which we may refer more 
fully hereafter), where the work —although intended 
for military purposes—was carried on in districts 
not exposed to attack or hostile interference, they 
may answer the purpose ; but the men must be 
perfectly under control, and there must be a good 
understanding and harmonious co-operation be- 
tween the superintendents of the work and the 
military authorities. When the undertaking in 








the interrupted lines were to be of any use to the 
invading army; but at that time the German 
military railway organisation was not what it is 
now, and the results cannot be said to have proved 
satisfactory. The new lines constructed were 
three, of which only one was of any importance’ 
This was a branch from Remilly to Pont-i-Mousson, 
avoiding Metz, which interrupted the main line. 
The men engaged upon it were 400 belonging to 
the Field Railway Companies,® 400 railway work- 
men, four companies of fortress pioneers, and one 
squadron of cavalry, which rendered assistance by 
doing patrol duty, and requisitioning men and carts 
from the neighbouring villages. There was also 
a field train of 250 vehicles for tools and stores. The 
line was about 22} miles long, and was completed 
in 33 working days. The sleepers were laid directly 
upon the soil, and the inequalities of the ground 
were followed, so that the gradients ranged as high 
as 1 in 25, and the curves were very sharp. Three 
wooden bridges were constructed; one over the 
Reux, made on trestles, and two over the rivers 
Seille and Moselle, of scaffolding poles, sunk from 
6 ft. to 7 ft. in the river bed, with spans of 16 ft. 
The line worked for twenty-six days, during which 
time it gave but little result. The steep inclines 
would only allow of trains of four carriages, and 
the fourth had often to be left behind, while, owing 
to the sharp curves, trains frequently left the rails. 
The service was interrupted by a flood, which 
carried away the bridge over the Moselle, and 
though it was resumed, the number of workmen 
required to keep the line in repair during the 
autumn rains was so great that the traffic became 
very expensive, besides being insecure. Finally, 
however, Metz surrendered, and in two days after 
its fall the main line was put in working order, and 
the unfortunate substitute was abandoned. 

The line from Wissembourg to Paris passes 
through a tunnel at Narteuil-sur-Marne, which the 
French had blocked up by the explosion of a mine, 
bringing down part of the roof. The Germans at 
first endeavoured to piece the fallen mass; but 
after wasting a month in the attempt, a descent of 
sand and loose marl decided them on relinquishing 
it, and constructing a loop, in order to avoid the 
hill. This they did, laying down nearly three miles 
of new line in twenty-one days, chiefly by means of 
German labourers, brought on purpose. The curves 
were flatter than in ,the former case, and the gra- 
dients moderate ; and, although at first there were 
many cases of trains going off the rails, on the 
whole this branch worked well. The third new 
line was a deviation of less than three-quarters of 
a mile at Oréil, and was of little importance. 

It thus appears that the whole length of railway 
constructed in this campaign was about twenty- 


hand is large, it will probably be necessary in this | six miles, occupying altogether about five months, 


way to have recourse to civil labour; but for 
smaller pieces of work, and for whatever has to be 
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and attaining only a partial success. Much more 
important examples of this kind of work are 


executed actually in the face of the enemy, it is | afforded by the railway constructions of the Russo- 
indispensable that the men employed should be | Turkish war of 1877-78, and of these we propose 


amenable to military discipline. 

In the American Civil War, a corps of of railway 
constructors was formed under M‘Cullum, who 
was appointed director-general of railways, with 
absolute power. The men were picked railway 
workmen, commanded by experienced engineers, and 
under strict military discipline. Their number 
eventually rose to 10,000, Separate corps were 
told off for the tasks respectively of destroying, 
constructing, and working the lines. Extremely 
good work was done, but one of the most notable 
examples was the rebuilding of the Chattahochee 
Bridge. It was 780 ft. long and 92 ft. high, and 
was rebuilt in 4} days. Another piece of rapid 
work was the relaying of 25 miles of line near 
Resaca, in 7} days, although all the cross-ties had 
to be cut for the purpose, and many of them to be 
brought up by hand, while the rails were fetched 
from the railroads south of Atalanta, and from 
Nashville, the latter place being nearly 200 miles 
distant from the scene of operations. 

When the Germans entered France in 1870, 
they found a network of railways ready to their 
hand, communicating with their own, and at first 
uninjured by the French, whose minds had been 
too fully occupied with the expectation of invading 
Germany to make any preparation for the con- 
tingency of being themselves invaded. Convinced, 
however, by the logic of events, they made every 
effort to hinder the German advance, breaking up 
lines and injuring more or less seventy bridges, 
twenty-four viaducts, and eight tunnels. Impor- 
tant works of repair were therefore necessary, if 





to have something to say in future articles. 








THE TEHUANTEPEC SHIP RAILWAY. 

IN two rec2nt numbers (vide pages 225 and 404 
ante), under the above title we called attention to Mr. 
Eads’ proposition, now pending before the American 
Congress, and referred to the fact that the United 
States Government was likely to accept the terms 
proposed and thus make the ship railway distinctly 
an American enterprise. We in England are of 
course interested in the success of any project 
looking to the removal of the isthmian barrier, yet 
we cannot but regret that English commerce should 
be placed at the disadvantage of being compelled to 
pay 50 per cent. more for transit across the Isthmus 
than American commerce, In view of the guarantee 
to be given by the United States Government, and 
as a consideration for the same, the company is 
required, during the whole period covered by the 
Mexican grant, viz., 99 years, to transport upon its 
railway all vessels belonging to citizens of the 
United States, and registered in the United States, 
for one-half the rates charged for transporting the 
ships of any other country except Mexico, This 
discrimination will undoubtedly give great advan- 
tage to American shipping and will make it a very 
formidable competitor to our carrying trade. 

We do not wish to be understood as complaining 
of Mr. Eads for his liberality towards his own 
Government, and we are willing to concede that the 





* These companies, consolidated after the war, formed 
the nucleus of the present railway regiment. 
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Government extending aid to the project is equitably 
entitled to a substantial return for the same; but 
still it is to be regretted that Mr. Eads did not 
first come to England and (as Sir Edward 
Reed said) “give us a chance.” The Mexican 
concession authorises Mr. Eads to secure the aid 
of any foreign Government. We apprehend that 
if Mr. Eads had come to England he would have 
found an abundance of private English capital 
ready to embark in the enterprise, and an appeal by 
him to the Government would have been unneces- 
sary. An English company, offering such great 
inducements to English commerce, could, without 
difficulty, secure all needed Governmental pro- 
tection and assistance. The ship railway has great 
and obvious advantages over a canal. A great 
weight of professional opinion has decided that it can 
be more quickly and economically constructed, that 
it can be maintained at a very much less expense, and 
that vessels can be carried over it with great ease 
and much more rapidly than they could be conveyed 
through a canal. The canal, like the stage-coach, 
is an old idea, and like the stage-coach it will have 
to be abandoned for something more worthy of our 
advanced times. If the ship railway project receives 
either the aid of the United States Government, or 
of British capital, neither the De Lesseps canal at 
Panama, or the American canal at Nicaragua, will 
be ever likely to be completed. The ship railway 
might be in successful operation before either of 
these canals could be half way constructed. Even 
if the canals were finally completed, they could not 
hope to compete with such a railway. ; 
he Tehuantepec route, while presenting special 
advantages to American shipping, is also by far the 
best route for English commerce. It involves a 
saving in distance over either of the other routes, 
and this alone would recommend it, but when it is 
remembered that much of our carrying trade 
employs sail rather than steam, the great advan- 
tage of the favourable winds of the Gulf of 
Mexico over the treacherous calms of the Caribbean 
Sea is at once apparent. Tehuantepec is the natural 
and direct route for our commerce to the Pacific. 
A straight line drawn upon the globe, starting at 
England, just clears Cape Hatteras and the banks 
of Newfoundland, passes through the peninsula of 
Florida, where they propose to have a canal or rail- 
way, and strikes the Isthmus of Tehuantepec just at 
the point where the ship railway will be constructed. 
All of these considerations point to Tehuantepec 
as the route, and the ship railway as the project 
demanded by our commerce and that of the world. 
The country that will secure the 50 per cent. reduc- 
tion of tariffs will oceupy a predominating commer- 
cial position. 








ATTRACTION AND REPULSION RE- 
SULTING FROM VIBRATION.—No. II. 

In our last article* we described the very interest- 
ing apparatus devised by Mr. Stroh for demon- 
strating the attraction and repulsion which take 
place between two membranes vibrating in similar or 
in opposite phase, as well as the very beautiful vibra- 
tion-producers, by which an oscillating movement 
is transmitted to the membranes, In the present 
notice we shall go on to the consideration of a still 
more interesting series of experiments made by Mr. 
Stroh for the purpose of exploring the field of 
energy produced between, and in the neighbour- 
hood of, two vibrating membranes, and for deter- 
mining the physical cause of the phenomena pro- 
duced, which appear to bear so remarkably close 
an analogy to those of magetism. 


Fig. 15 represents a little apparatus by which 
a field of force is produced between two parallel 
co-axial and vertical vibrating drums, whose dis- 
tance apart can be varied at will and whose 
phases of vibration can be made similar, as is 
shown in the diagram, Fig. 7 (page 457 ante), 
or opposite in character, as illustrated in Fig. 8 on 
the same page. This very simple device consists 
of a wooden stand S, to which are fixed two 
vertical supports T and T"' of brass, to each of which 





* See ENGINEERING, page 455 ante. 
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is soldered 8 short horizontal brass tube. Within | 


these tubes slide stiffly the smaller tubes U U' carry- 
ing respectively the little vertical drums Y and Z, 
which are precisely similar to the membrane shown 
in Fig. 2 (page 456) marked » 7, and we may here 
remind our readers that this form of apparatus 
corresponds exactly to the apparatus employed by 
Dr. Bjerknes for similar experiments in water, and 
which we illustrated in Fig. 36 on page 191. When 
this instrument is in use it stands on the little table 
shown in Fig. 6 (page 456), and the outer open 
ends of the tubes U and U' are connected by flexible 
tubes + and s to the vibrating pump, the arrange- 
ment being as shown in Fig. 6, with the exception 
that the instrument shown in Fig. 15 is substituted 
for the suspended and balanced membrane in the 
experiment illustrated in Fig. 6. In order to deter- 
mine the mechanical influences at work within the 
field Detween and in the neighbourhood of their 
membranes, Mr. Stroh constructed the little appa- 





ratus shown in Fig. 16, which consists of a light 
wooden beam suspended, as a compass needle, upon 
a vertical pivot, around which it is free to rotate 
in a horizontal plane; to one end is attached 
a small cork ball C, the weight of which is counter- 
poised by a little brass ball at the opposite end 
of the beam, and it must be borne in mind that 
this cork ball is not suspended from the beam by a 
flexible thread, as the figure might lead one to 
suppose, but is rigidly attached to it, and may be 
looked upon, as far as its mechanical motions are 
concerned, as a part of the beam itself. With this 
apparatus in connexion with that shown in Fig. 15, 
and the vibration pump, Mr. Stroh has obtained in 
air, results identical with those obtained by Dr. 
Bjerknes in water, in the experiments which we 
described and figured in May last.* 


fava t= MIG D 


In the diagram plan, Fig. 17, the two pulsating 
drums of the instrument in Fig. 15 are shown 
marked C and D, and the space between them isthe 
field to be explored. If the little instrument illus- 
trated in Fig. 16 be placed in such a position that 
the cork ball is free to move along the axial line 
C D, it will be found that it is attracted towards 
that vibrating membrane which is nearest to it, and 
this action takes place whether the phases of the 
vibration of the two membranes are similar or oppo- 
site in character. If, however, it is free to move 
along the line a +, it will be repelled from the central 
position marked 1 towards 3 or 3' if the phases of 
vibration of the two membranes be similar— that is 
to say, if both are being distended and contracted 
together (see Fig. 7)—whereas if one membrane is 
expanding while the other is contracting—in other 
words, if their phases are opposite as in Fig. 8, then 
the little ball will be attracted from the periphery 
towards the centre as from 3 or 3! to 1. These results 
are identical with those obtained by Dr. Bjerknes, 
and represented in the diagrams Figs. 39 and 37 on 
page 191 of the present volume, and they are very 
exactly analogous to the magnetic phenomena illus- 
trated in Figs, 40 and 38 on the same page, and 
which were fully described in connexion with those 
figures.f 

We now come to the consideration of what is the 
physical condition of the air within the field bounded 





* See ENGINEERING, page 191 ante, 
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by the two membranes ; thatis to say, first, whether 
it is condensed or rarefied, or remains neutral under 
the influence of the vibrating drums, and what is the 
nature, direction, and extent of the movements taking 
place within that gaseous region. It would appear 
almost obvious that when the membranes are yibra- 
ting in similar phases, there must be a momentary 
condensation of the air between them, while the 
membranes are approaching one another, and a 
corresponding rarefication while they are moving 
away from one another, and one should expect to 
find that the condensations produced by the forward 
movements of the membranes would be neutralised 
by their return movements, and that therefore no 
permanent effect would be produced. In order to 
investigate this question Mr. Stroh devised the very 
simple and beautiful apparatus shown in Figs, 18 
and 19, which consists of a thin cylindrical ring 
of brass, Fig. 18, from the side of which projects 
a little nozzle communicating with the inside of 
the ring, its diameter being slightly less than that 
of the pulsating drums Y Z of Fig. 15. To the 


nozzle is attached, by a means of a small flexible 
tube, a fine glass tube, shown in Fig. 19; in this 
tube is inserted a drop of coloured alcohol, 
whick serves as an index of the movement 
of the column of air within the glass tube. In 
applying this instrument the little ring is placed 
between the two membranes, which are then 
pushed up against it so as to nip it between 
their faces, and thus completely to enclose the space 
between them. The arrangement is clearly shown 
in Fig. 19, where Y and Z are the two drums, and 
W the ring connected to the capillary glass tube which 
serves as a manometer for indicating any variation 
of atmospheric pressure taking place within the ring 
to which it is attached. Experimenting with this 
apparatus, Mr. Stroh discovered the interesting fact 
that when the membranes are vibrating in similar 
phases, that is, expanding and contracting together, 
as shown in Fig. 20, the index within the capillary 
tube moves outwards, and is permanently displaced, 
as long as the vibration continues, on the side of the 
neutral position nearest to the free end of the tube, 
showing that in this case rarefication of the air 
between the membranes is taking place. If, however, 
the drums are vibrating in opposite phase as indicated 
in Fig 21, then a permanent displacement of the index 
takes place in the reverse direction, showing that the 
air within the ring is undergoing condensation, 
that is to say, the same quantity of air occupies a 
smaller space, the difference in capacity being indi- 
cated by the movement towards the membranes of 
the drop of alcohol. ‘There is, too, a difference in the 
character of the two motions, When the pump is 
arranged so as to produce the action shown in Fig. 
21, the moment that the vibration begins, the index 
within the tube moves to its permanent posi- 
tion, and there rests as long as the vibration con- 
tinues, while in the case shown in Fig. 20, 
the index, at the moment the action commences, 
jumps beyond the point of its permanent dis- 
placement, to which it instantly after returns, 
and there remains while the vibration is going 
on. ‘This distinction is clearly due to the fact 
that in Fig. 2] there is no tendency (supposing 
that the two membranes have equal area and ampli- 
tude) for the capacity of the enclosed space between 
the membranes to be altered by their reciprocating 
movement, the one retreating as the other advances, 
while in Fig. 20 the first forward motion of the 
membranes * must diminish the capacity of the 
chamber, and thus drive air into the tube. In 
reference to this it may be asked why the first 
jump of the index should not as often be in 
one direction as in the other, according as to 
whether the first half vibration of the membranes is 
a movement of separation or causes them to approach 
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one another. This is in fact the case, and if a 
change of the connexion be made so that the first 
impulse of the pump is todraw the membranes away 
from one another the jump of the index is in the 
opposite direction to its permanent displacement. 

It is of course obvious if a membrane such as we 
have been describing is set into vibration within a 
gaseous medium such as air, it must have a mecba- 
nical effect upon that medium, those particles of air 
in close proximity to the membrane receiving from 
it most motion and the particles more remote being 
less and less affected by it as their distance from the 
membrane is greater. In order to explore the field 
in front of a vibrating membrane with a view to 
determine the nature, direction, and amplitude of 
vibration of the particles of air in different parts 
of that field, Mr. Stroh, by observing the behaviour 
of minute flames when moved from place to place 
within the region affected by the vibrating disc, 
has been able to map out with considerable precision 
not only the line of force emanating from the mem- 
brane, but also to ascertain their intensity and force 
at any required spot. 

In Fig. 22, A represents the appearance of one of 
these little flames—which is produced by a small 
gas jet—when burning in still air, that is to say, 
when the membrane is in a state of rest. ‘The 
moment, however, that the membrane is caused to 
vibrate the flame assumes more or less the form 





shown at B or at C, being spread out into a flat 
flame the plane of which is in a direction of the line 
of force in the portion of the field in which it is 
placed, and seen from above the flame appears as a 
luminous line whose direction indicates that of the 
lines of force, and whose length is a measure 
of the amplitude of vibration. Fig. 23 is a diagram 
illustrative of the motion of the air particles in front 
of a single vibrating membrane obtained by moving 
a flame, such as we have referred to, from one 
part of the field to another, and observing 
from above the direction assumed by its plane of 
vibration as well as the extent of its elongation, or 
spreading out under the influence of the air waves, 
In this diagram—which we need hardly point out 
bears a remarkable resemblance to the diagram of 
the lines of force around one pole of a bar magnet 
as delineated by the positions assumed by iron filings 
scattered over a plane on which the axis of the magnet 
lies—the arrows and dotted lines represent the 
directions of the vibrations, while the lengths of the 
arrows serve to indicate the amplitude of the 
vibrations at their respective positions, which it will 
be observed are greater, other things being equal, 
the nearer that their position approaches the axis of 
vibration of the membrane. 















Figs. 24 and 25 are an exceedingly interesting pair 
of diagrams produced in exactly the same way as 
Fig. 23, but representing an analysis of the field of 
force produced between two vibrating membranes, 
as in the apparatus shown in Fig.15. Here again the 
directions of the arrows and dotted lines represent 
the directions of the vibrations, and the lengths of 
the arrows the amplitudes, and the resemblance of 
diagrams to the figures produced by iron filings these 
scattered over a plane between a pair of magnets is 








so remarkable that it is almost difficult to resist the 
impression that there must be some physical con- 
nexion between the two sets of phenomena. 
Referring now to Figs 24 and 25, it will be noticed 
that the length of these arrows, that is to say, the 
amplitude of vibration, is greatest at points lying in 








of the report it was announced by the President, 
Mr. Josiah T, Smith, that it had been arranged that 
a deputation from the Council should that day wait 


upon the United States ambassador in London, who 


had undertaken to receive the medal on behalf of 
Mr. Holley’s family, and to forward it to its destina- 


the medial plane between the two membranes, and | tion. ; 
at a distance from the axis corresponding to acircle| The report further stated that to fill the vacancies 
just within the circumference of the drums, and this | in the vice-presidencies caused by the election of 
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the directions and amplitudes of vibration within the 
field of Fig. 23 or 24, and in a plane perpendicular 
to the axis of vibration of the membranes, and here 
it will be observed by the lengths of the dots that 
the amplitudes of vibration are greatest in a region 
lying about a circle drawn through E E E cor- 
responding to a circle just within the circum- 
ference of the discs. Mr. Stroh very ingeniously 
compares the physical action going on in the 
case represented by Fig. 24 with that shown in 
Fig. 25, by regarding the motion in Fig. 24 as that 
of adise of air-particles vibrating radially in the 
plane, represented by the line A B, Fig. 24, per- 
pendicular to the axis of vibration of the membranes, 
and having the field of greatest amplitude just 
within their circumference. And with respect to 
Fig. 25 he suggests that the motion may be looked 
upon as that of a cylinder or column of air-particles 
set into vibration in the direction of its axis which 
is coincident with that of the membranes, and in 
which the greatest amplitude of vibration is in that 
axis and diminishes as the distance of the locus of 
vibration is removed from it. 

Some of these very beautiful experiments were 
shown by Mr. Stroh at a conversazione given on 
Wednesday evening last by the President of the 
Royal Society, and formed the principal attraction 
of the evening, and we understand they will shortly 
be brought before a special meeting of the Society 
of Telegraph Engineers and of Electricians, when 
many of our readers will have an opportunity of 
seeing them performed. 

In our next article we shall describe a very 
interesting series of experiments devised by Mr. 
Stroh, for investigating the nature of the move- 
ments of transference within a vibratory field by 
which air-particles are moved from one part to 
another, and also refer to a comparison of the effects 
observed by Dr. Bjerknes and Mr. Stroh with some 
of the more characteristic of magnetic and dia- 
magnetic phenomena. 








THE IRON AND STEEL INSTITUTE. 

On the morning of Wednesday last, the Iron and 
Steel Institute commenced their annual London 
meeting for the current year, this meeting being as 
usual held at the Institution of Civil Engineers, 
who kindly furnished the necessary accommodation. 
The minutes of the last meeting having been read 
and confirmed, the thirteenth annual report was 
submitted to the members. From this document 
we learn that during the past year 120 members 
have been added to the Institute, twenty-three of 
these members residing abroad. Allowing for losses 
by death and withdrawal, the number on the list at 
the commencement of the current meeting was 1110, 
but during Wednesday’s proceedings it was an- 
nounced that sixty-eight members whose ballot 
papers had been submitted had been duly elected, 
thus raising the number of members to 1178. 

The losses by death during the past year included 
no less than twenty-two members, amongst those 
being Mr. William Menelaus and Mr. Alexander 
Lyman Holley, both men who could ill be spared. 
The Council state in their report that by the death 
of Mr. Menelaus ‘ the Institute has lost one of its 
wisest advisers and most zealous friends.” They also 
refer especially to the services rendered to the 
Institute by Mr. Holley, and they announced that in 
recognition of these services it had been decided to 
forward to his family the Bessemer medal for 1882. 
We may remark here that subse yuc:.t to the reading 





| Mr. J. ‘I’. Smith to the presidency, and the retire- 


ment of Mr. Walter Williams, the Council had 
elected as vice-presidents Lord Frederick C. 
Cavendish and Mr. E. Fisher Smith; the tragic 
death of Lord Frederick Cavendish on Saturday last, 
however, had left one of these vacancies unfilled. 
To the two vacancies caused amongst the ordinary 
members of Council by the above - mentioned 
changes, the Council had elected Mr. W. H. 
Bleckly, of Warrington, and Mr. George J. Snelus, 
of Workington. ‘The report then went on to 
recapitulate the papers read during the past year, 
and to comment upon the great success of last 
autumn’s meeting in London, a meeting which was 
attended by upwards of 450 members and 100 
visitors. ‘Che autumn meeting of the current year 
is, as we have already announced, to be held at 
Vienna in September next, and there is every reason 
to anticipate that it will be one of great interest. 

The Council further announce in the report that 
the Institute has removed to new and more com 
modious offices in Victoria Mansions, Victoria- 
street, where provision is being made for the esta- 
blishment of a reference metallurgical library, 
towards the foundation of which the London local 
reception committee last autumn contributed the 
balance of their reception fund amounting to 112/. 
A complete index to the Proceedings of the Insti- 
tute from their commencement is also in preparation. 
Finally, the report states that the annual financial 
statement submitted by the treasurer showed a 
balance in hand at the end of last year amounting 
to 2314/. 1s. 1d., this sum being 893/, 4s. ld. in 
excess of the balance at the close of the preceding 
year, and 1439/. 2s. 6d. more than at the close of 
1879. These figures certainly show the financial 
prosperity of the Institute. 

The reading of the report was followed by a few 
remarks on its chief features by the President, who 
after commenting upon the great interest which 
Lord Frederick Cavendish had always taken in the 
success of the Institute and speaking of the warm 
regard in which he was held, announced that asa 
token of respect it had been decided that at the 
close of the meeting on that day the proceedings 
should be adjourned until Friday instead of being 
continued on Thursday (yesterday), on which day 
the funeral of Lord Frederick Cavendish would 
take place. A vote of thanks proposed by Mr. 
Joseph Dodds, M.P., and seconded by Mr. Isaac 
Wilson, M.P., was then passed to the President, 
Treasurer, and Council for their labours during the 
past year, and this was followed by a vote of con- 
dolence to the relatives of the late Mr. Menelaus, 
and by the following resolution: ‘That this meet- 
ing of the Iron and Steel Institute desires to express 
its profound sorrow at the deplorable death of Lord 
Frederick Cavendish, M.P., who in his capacity of 
Vice-President and member of the Council, had 
always taken a very active interest in the affairs of 
the Institute ; and that the most sincere sympathy 
of the meeting be respectfully tendered to the Duke 
of Devonshire, past President of the Institute, and 
the other members of the family of the deceased 
nobleman,” ‘This resolution was passed in silence, 
the members all standing. We may add that the 
memory of the dastardly crime of last Saturday 
appeared to throw a cloud over the whole proceed- 
ings of the meeting. 

Tue PuysicaL Properties OF MILD STeEEL. 

The reading of papers was then proceeded with, 
the first communication brought before the meeting 
being one by Mr. Edward Kichards ‘On Certain 
Physical Tests and Properties of ‘ Mild’ Steel.” Of 
this paper, which was of very great interest, we 
commence the publication in extenso on page 475 of 
the present number, and it is unnecessary, therefore, 
that we should summarise it. In the discussion 
which followed, the first speaker was Mr. Daniel 
Adamson, who, while commending the paper, con- 
sidered that certain of Mr, Richards’ remarks as to 
the behaviour of perforated specimens required 
some modification, at all events when a hard metal 
was being dealt with, In explanation of some results 
he had himself obtained, Mr. Adamson made on 
the black bourd the annexed sketch representing a 
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test piece in which the width had been reduced at 
a, while at b and « it was perforated, the size of the 
holes being such that the sections of solid metal left 
at a band « were equal. In such a sample Mr. 
Adamson stated that the disturbance of the lines of 
stress was such that fracture would commence from 
the edges of the large bole at ¢ before the breaking 





strain due to the section at a had been reached, the 
harder the material the greater being the strength— 
reducing effect of the large hole ate. A very soft 
ductile metal would accommodate itself to such 
conditions as those above described far more readily 
and more completely than a less ductile metal, and 
hence the results were proportionally affected. Mr. 
Adamson further directed special attention to the 
advantage of employing for testing purposes a 
machine in which the leverage of the steelyard was 
highly multiplied, as the reading of small elongations 
and the noticing of changes in the condition of elas- 
ticity of the specimens was thereby greatly facilitated. 

The next speaker was Mr. Wrightson, who 
referring specially to that portion of Mr. Richards’ 
paper in which the views of the author as to the 
cause of the difference in flow and increased tenacity 
of grooved specimens is set forth, differed in certain 
points from the theory advanced. Mr, Wrightson 
considered that if it was supposed that a test bar 
was made up of a series of longitudinal and trans- 
verse chains of molecules, then he differed from 
Mr. Richards’ view that a restraining, as it were, of 
the ends of the transverse chains could add anything 
to the longitudinal strength of the specimen. On 
the other hand, he considered that a longitudinal 
strain in such a specimen would set up diagonal 
strains on the chains of molecules, such diagonal 
strains tending to draw in the sides of the pieces 
under test, and so produce reduction of area. More- 
over, he considered that there was a good deal to be 
said in favour of the views of Professor Kennedy as 
to the unequal distribution of strain in perforated 
specimens—views on which Mr, Richards had com- 
mented in his paper. 

Mr. Bauerman, who spoke next, referred to Mr. 
Richards’ views on the compound nature of the 
resistance of bars to tension, and suggested t‘at 
this compound resistance might arise from the 
resistance of the material first as a crystalline 
body, and secondly as a body the crystals of 
which were made up of molecules having a certain 
cohesion amongst themselves which was distinct from 
that of the crystals for each other. Little or nothing 
was known, he pointed out, as to the real structure 
of steel or iron, but there was every reason to regard 
it as crystalline although it was quite unknown what 
the system of crystallisation was. It was, however, 
generally admitted that large grained iron had less 
tenacity than iron with smaller or closer grains. 
Altogether he believed that the crystalline structure 
of metals deserved close investigation. 

Mr. Edward Richards, in replying upon the dis- 
cussion, pointed out that his paper dealt specially 
with ‘*mild” steel, and that hence he had not con- 
sidered it necessary to refer to the behaviour of 
perforated specimens of bard steel such as had been 
mentioned by Mr. Adamson. He, however, did not 
regard the question of the behaviour of such speci- 
mens merely as one of hardness, and he mentioned 
that he had tested grooved sample bars of iron, 
which had given results agreeing with those obtained 
with steel. le also added that he had broken 
grooved specimens like those described in the paper, 
by tensional strains applied by impact by means of a 
falling tup, and he had obtained results identical 
with those resulting from the fracture of such bars 
by steadily applied strain. With regard to the 
observations of Mr. Wrightson, Mr. Ilichards 
admitted the probable existence of the diagonal 
strains described, while as regarded the views 
advanced by Mr. Bauerman, he stated that he con- 
sidered the whole of this section of the subject 
would well repay further iuvestigation, and he 
suggested that careful observations of the rise of 
temperature of the specimens under strain, com- 
bined with a knowledge of their specific heat, would 
enable some intcresting facts to be arrived at with 
regard to the expenditure of work in causing internal 
changes of strncture. 





After a few words from the President in hearty 
commendation of the paper, a vote of thanks was 
accorded to Mr. Richards for his communication. 


A New Metuop or Muntne Coat. 

The next paper read was one bv Mr. Paget 
Mosley, **On a New Method of Mining Coal,” 
this paper dealiog with an interesting subs‘itute 
for blasting which has now been in daily use for 
several months at the Shipley Collieries in Derby- 
shire, in which collieries owing to outbursts of gas 
the use of guopowder or other explosives has been 
entirely prohibited by the owner. ‘he new system 
which has been substituted for the costly process of 
wedging previously employed, consists in turning to 
account the great expansive force exerted by caustic 
lime when slacked. The system of working was 
described by Mr. Mosley as follows : 

‘The present mode of operating is to employ 
lime in a specially caustic state made from mountain 
limestone. This is ground to a fine powder, and 
consolidated by a pressure of about 40 tons into the 
form cf cartridges 2$in. in diameter, having a 
groove along the side. ‘These are then packed into 
air-tight boxes to protect them from damp, and are 
ready to be conveyed to the mine for use. ‘The 
cartridges are made by hydraulic power in a press 
specially constructed for the purpose, which can be 
erected at a small cost at any colliery. ‘The shot- 
holes are first drilled by means of a light boring 
machine, and an iron tube about } in. in diameter, 
having a small external channel or groove on the 
upper side, and provided also with perforations, is 
then inserted along the whole length of the bore- 
bole. This tube is enclosed in a bag of calico, 
covering the perforations and one end, and has a tap 
fitted on to the other end. The cartridges are then 
inserted and lightly rammed, so as to insure their 
filling the bore-hole. After the cartridges have 
been enclosed by tamping, in the same way as with 
gunpowder, a small force-pump is connected with 
the tap at the end of the tube by means of a short 
flexible pipe, and a quantity of water, equal in bulk 
to the quantity of lime used, is forced in. The 
water being driven to the far end of the shot-hole 
through the tube, escapes along the groove and 
through the perfurations and the calico, flowing 
towards the tamping into the lime, saturating the 
whole of the charge, and driving out the air before 
it. The tap is then closed so as to prevent the 
escape of the steam generated by the action of the 
water on the lime, and the flexible pipe attached to 
the pump is disconnected. Experience has shown 
that after introducing the water there is always an 
interval before the steam attains a high pressure, so 
that all danger can be avoided. ‘The action of the 
steam first takes place, cracking the coal away from 
the roof, and this is followed by the expansive force 
of the lime. The pressure of steam generated by 
the usual charge of seven cartridges, as employed at 
Shipley, is 2850]b. The expansive force of the 
lime can be judged by comparing the bulk of lime 
produced by the slaking of one cartridge witha 
similar cartridge in its compressed form. . . . . The 
time occupied in drilling a hole 3 ft. deep and 2} in. 
in diameter, including setting up the drill, averages 
12 minutes ; charging a hole with cartridges and 
tamping up, 4 minutes; and pumping in the water, 
1 minute ; thus effecting a considerable saving of 
time as compared with drilling, charging, and 
tamping a hole for gunpowder. The sprags are left 
in under the coal so as to allow the force to exert 
itself as far back as possible, and in many instances 
the coal is forced off and fa!ls for a distance of 
several inches behind the end of the drilled holes. 
In 10 to 15 minutes, on the removal of the sprags, 
the coal falls clean from the roof, in large masses 
ready for loading, practically making no small. If 
all the sprags are removed at once, the entire length 
of coal operated on falls ; but the collier can, if more 
convenient, remave two or three sprags at a time, 
and let down as much as he requires for loading, 
leaving the rest to remain spragged up till wanted, 
In places with bad roofs this is especially advan 
tageous.” 

It was pointed out in the paper that by the pro- 
cess described all chance of causing the explosion 
of gas was avoided, while no noxious smoke was 
formed, the roof was not shaken, skilled labour was 
not necessary, and the men need not discontinue 
working while the breaking down was going on. 
As regarded cost of working, it was stated that at 
the Shipley colliery in one stall during three weeks 
628 tons were obtained by wedging, by the expendi- 
tare of 319} hours of labour, while, by the adoption 


of the lime process in an adjoining stall during the 
same period, 768 tons of coal were got with 219 
hours of labour, 140 tons more coal being thus 
obtained by 100 hours less libour. ‘There was also 
a further gain from the coal falling in large masses, 
and being in a better condition for stacking or 
carriage. ‘The paper concluded by giving a number 
of interesting statistics showing the great loss of life 
from tiredamp explosions both in this country and 
abroad, the annual fatalities in the European and 
American coaltields from this cause being numbered 
by thousands, 

There was practically no discussion on Mr. 
Mosley’s paper, but one member testified to the 
good results obtained at Shipley by the system 
described ; while Mr. E. A. Cowper made inquiries 
as to the real amount of expansion of the lime when 
slaked, and as to whether the process could deal 
with hard rocks, while another member inquired 
whether the system would be applicable to the 
more friable coals of South Wales, and Mr. Pattin- 
son drew attention to the fact that the admixture of 
the lime used with the coal might have the effect of 
reducing the discharge of sulphurous acid during 
the combustion of coal containing sulphur, and hence 
would prove a benefit in this respect. In reply to 
these remarks Mr. Mosley stated that he bad not 
expected his paper to be read that day, and that he 
was not yet in receipt of some data which he had 
expected to receive from the colliery as to the 
amount of lime used, &c. With regard tothe South 
Wales coal, he added that his partner in the intro- 
duction of the system was that day in Wales to 
carry out some trials on the coal of that district, 
and on a future occasion he hoped to be able to lay 
tbe results before the Institute; he had every 
reason to believe, however, that the results would 
be satisfactory. A vote of thanks having been 
accorded to Mr. Mosley for his paper, the meeting 
then adjourned for luncheon. 


Tue Iron Ore District or Bivpao, 

On the resumption of the proceedings the first 
paper read was one by Mr. William Gill, on ** The 
Iron Ore District of Bilbao.” This was a very 
interesting and complete descriptive paper, and we 
intend to publish it in ertenso in an early number. 
It did not, however, lead to any discussion, and 
after a vote of thanks had been passed to the author 
the next paper was proceeded with. 


Tue Use or Brown Coat IN THE Biast FURNACE, 


This next paper was one by Professor von 
Tunner, on ** ‘The Use of Lignite or Brown Coal in 
the Blast Furnace,” and it dealt with a subject of 
great importance to some of the Continental iron 
producing districts, and particularly to the Austrian 
pig iron trade, to-which the author’s remarks chiefly 
related. As to whether blast furnaces can in practice 
be successfully worked with brown coal alone Pro- 
fessor ‘Tunner (whose paper we shall hereafter 
print in full) does not express any very decided 
opinion, but he appears to think it possible by the 
employment of a special construction of furnace 
which he suggests. ‘The use of a mixed charge of 
brown and other coal he consideres merely a make- 
shift, and remarks that the results obtained where 
this mode of working has been tried have been very 
varied, 

The paper led to no discussion, but in proposing 
a hearty vote of thanks to the author, Dr. C. W. 
Siemens pointed out that there was a yreat difference 
between the brown coals of Austria and those of 
some parts of Germany, these latter being very 
inferior, so that the successful use of the Austrian 
coal in blast furnaces would not necessarily mean 
that th» German coal could be similarly used. ‘The 
vote of tuanks having been passed, the meeting 
adjourned until this (Friday) morning. 








THE SHIPWRIGHTS COMPANY’S EXHI- 
BITION OF NAVAL MODELS. 
(Concluded from page 459.) 

Last week we commenced a description of the 
naval models exhibited by the Shipwrights’ Com- 
pany at Fishmongers’ Hall, and gave a detailed 
account of the first section into which they are 
divided, viz., that which includes ships of war and 
torpedo boats of all classes; the next section is for 
mercantile steainers, and is divided into four classes. 
The first class is for mail steamers for the Atlantic 
trade; and although there are many Atlantic 





steamers exhibited, among them being tho very best 
in the trade, such as the Setvia, Alaska, City of 
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Rome, City of Berlin, Parisian, Britannic, &c., only 
one has been entered for competition. Thisis anew 
desigu by Messrs. A. McMillan and Son, of Dumbar- 
ton, the model shown being of a ship 600 ft. long, 
70 ft. io breadth, 37 ft. 9 in. in moulded depth, and 
to measure 10,000 tons gross. She is to have twin 
screw engines of 20,000 indicated horse power, 
and aspeed of 20 knots. There is no reason why a 
ship of about this size should not be built to have 
the power and speed stated ; but the proportions of 
the vessel do not strike us as being very favourable 
either for strength or seaworthiness. 

In the next class, which is for mail steamers 
between England and Australia, there are only 
two models offered for competition. ‘These are the 
a.s. Austral of the Orient line, which has just left the 
builder's hands, Messrs. John Elder and Co., and has 
been fully described recently ; and one by Mr. 
Elmslie, which, except that she is 15 ft. longer, is 
about identical in dimensions and arrangements with 
the Austral. The model, however, has not nearly 
such a good form, 

The next class is for steamers of the largest size 
for trading between Europe and the East, rid the 
Suez Canal. The only models for competition are 
one by Messrs, Short Brothers, of Sunderland, of a 
flush spar-decked ship of the highest class to carry 
cargo only; and the 8.5. Aberdeen belonging to 
Messrs. G. ‘Thompson and Co,, and recently built by 
Messrs. R. Napier and Sons, of Glasgow. ‘The latter 
isa beautifully modelled ship and is exciting much 
interest just now by reason of being on her first 
voyage with the new type of triple expansive engines, 
which were described by their designer, Mr. A. C. 
Kirk, at the last meetings of the Institution of Naval 
Architects. Mr. Kirk's paper will be found reported 
in our colunns at p. 315 ante. Great economy of 
consumption is contidently anticipated in this vessel 
by her owner and builders, on account of the high 
initial pressure of steam used—120 lb.—and the 
expansion being carried on continuously through 
three cylinders. 

The next class includes At'antic cattle and grain 
steamers, and contains eight models for competition. 
‘There are Messrs. Donald Carrie and Co.'s well- 
known Cape steamers Garth Castle and Drummond 
Castle: an ocean steamer by Mr. Skifter Andersen, 
of Copenhagen; a very handsome model of the 
Grecian Monarch, the finest ship of the Monarch 
line, by Earle’s Shipbuilding and Engineering Com- 
pany, of Hull; a model of a screw steamer by Mr. 
J. Mutch; three by Messrs. Short Brothers, of 
Sunderland; and a model of a spar-decked vessel 
by Messrs, R. and H. Green, of Blackwall. 

For each of the above-named four classes, into 
which ocean-going merchant steamers are divided, 
there are three medals to be awarded, viz, gold, 
silver. and bronze. ‘fhe judges in this important 
section are Mr. E. J. Harland, of Belfast ; Mr. A. D. 
Lewis, the honorary secretary of the Exhibition; 
Mr. B. Martell, Chief Surveyor to Lloyd's Registry ; 
Sir B. S. Phillips, chairman of the Union Steam 
Navigation Company; Mr. T. Sutherland, chair- 
man of the P. and UO. Steam Navigation Company ; 
and Mr. W. H. White, Chief Constructor of the 
Navy. 


‘There are numerous models of the largest 
clavs of mercantile steamers which are not 
entered for competition. ‘The Peninsular and 
Oriental Steam Navigation Company have a 
very fine show, which includes the latest addi- 


They exhibit models of the 
‘Tanjore, built in 1865 ; the Teheran, built in 1874; 
the Kaisar-i-Hind, built .in 1878; the Rome, 
Shannon. Rohilla, Ganges, and Clyde, recently 
built: and the Ballaarat still building. ‘They also 
exhibit two paintings of the small wooden paddle- 
wheel steamers, William Faweett and Royal Tar, 
with which the old Peninsular Company commenced 
to run their contract mail service between Falmouth 
and the Peninsular ports in 1837. The Peninsular 
and Oriental Company's models are historically 
interesting, and show at a glance the progress made 
by the company. After the two paintings of the 
first ships they possessed, above referred to, come 
the model of the Tanjore, illustrating the type of 
mail steamers in the company’s service prior to the 
opening of the Suez Canal in 1869 ; the models of 
the Teheran and Kaisar-i-Hind, when the type of 
construction was changed ; and the latest vessels cou- 
structed, which show the kind of ship they now 
consider most suitable for the service. 

he Inman Steamship Company contribute a 


tions to their fleet. 


City of Rome, which are exhibited by the builders, 
the Barrow Shipbuilding Company, Limited. 
Messrs. William Denny Brothers, of Dumbarton, 
have eight models in the Exhibition in addition to the 
Peninsular and Oriental s.s. Clyde, which they built, 
and which is included among the Peninsular and 
Oriental Company's models, There are the steam- 
ships Ravenna, Pretoria, Bhundara, India, Rotoma- 
hava, and Mahinapna, the paddle steamer ‘Tridente, 
and the light draught steel-built paddle steamer, 
‘Thooreah, built for the Irrawaddy Flotilla Company. 
‘The latter is one of the best made and most interest- 
ing models in the Exhibition. Messrs, John Elder 
and Co. exhibit very fine models of the steamships 
Stirling Castle and Alaska, the former of which has 
recently attained a speed on trial of 18} knots per 
hour, ani is now on her first voyage as one of 
Messrs. ‘I’. Skinner and Co.’s line of China steam 
clippers ; and the latter bas just made the fastest 
passage on record from New York to Queenstown, 
having accomplished the distance in a little under 
seven days and one hour. They also exhibit a 
highly-finished model of the Russian Imperial yacht 
Livadia. 

The Barrow Shipbuilding Company, Limited, 
exhibit the two very fine models of the City of Rome 
before mentioned, a model of the prddie steamer 
Adelaide, built for the Great Eastern Railway 
Company, and of the screw steamer yacht Aries. 
Messrs. R. Napier and Sons exhibit a model of the 
3.8. Parisian, recently built by them for the Allan 
Line. Messrs, Richard ‘and Henry Green send 
models of their steamships, Norfolk, Viceroy, and 
Sultan. Messrs. A. McMillan and Sons, of Dum- 
barton, exhibit modelsof the Clan Buchanan and Clan 
Drummond, in the East India trade; the Lydian 
Monarch, Persian Monarch, and Egyptian Monarch 
in the Transatlaatic trade ; the French mail steamers 
Stamboul and Amerique ; and the Dutch Royal Mail 
steamers Amsterdam and Edam, 

Among the Dutch exhibits are a design by Mr. 
C. H. Holst, of Rotterdam, for a cargo steamer, 
while the Netherlands Steamboat Company send 
models of the screw steamers Fyenoord, Batavia, and 
Maasstroom, trading between Rotterdam and London. 
This company and the Maatschappy “ de Atlas,” of 
Amsterdam, also exhibit models of steamers for 
eervice in the East India colonies. 

In the class of steamers for short sea passages, 
Mr. G. Hollingam exhibits a model of a high-speed 
paddle steamer for passenger and mail service. Her 
length is to be 400 ft., breadth 40 ft., load draught 
12 ft., and displacement 2467 tons. The indicated 
horse power is to be 14,000 to 16,000, and speed 30 
miles per hour. There is nothing, however, to show 
how these conditions are to be realised. Messrs. 
Stavanger, Stoberi, and Dok, of Stavanger, Norway, 
exhibit three good models of steamers for the Baltic 
trade, and there are also models by two other Nor- 
wegian shipbuilders. 

There are two light-draught river steamers for 
passengers and cargo. One is a stern-wheel boat by 
Messrs. Yarrow and Co., which is 130 ft. long, 28 ft. 
in breadth, and has a draught of 18 in., and a speed 
of 15 miles per hour. Two of these boats have been 
built, and are doing their work most successfully on 
the River Magdalena. The other is a ferry boat 
«sD, D. Kelly,” running between Boston and New 
Boston in the United States, by Mr. J. H. Dahl, an 
American naval architect. 

There is a good show of sailing ships, and some 
very fine models are included among them. The 
best exhibited are by Messrs, A. Stephens and Sons, 
Messrs. Barclay, Curle, and Co., Messrs. McMillan 
and Son, amd by the Norwegian builders, H. C. 
Kundsen, T. Boe, and Ole. J. Herlofson, Our 
space will not admit of a full description of this 
section, nor of the very interesting models of yachts, 
fishing smacks, steam trawlers, boats, &c., which 
make up the remainder of the exhibition. 

The awards of medals in the various sections 
have been made, and are evidently the result of 
careful and impartial consideration on the part of 
the judges. Some of the awards must have been 
difficult to decide upon, but on the whole no objec- 
tion can be taken to them, They are as follows: 

To Messrs. Yarrow and Co. for torpedo boats 
adapted for a speed of 25 miles per hour, a gold 
medal; and to the same firm for their light draught 
stern-wheel river steamer, & gold medal. To Messrs. 
McMillan for model of sailing ship not exceeding 
2000 tons register, gold medal ; and for a mail 
steamer for the American trade, honourable meu- 


for model of s.«, Aberdeen, a gold medal. To Earle’s 
Shipbuilding and Engineering Company (Limited), 
for steamer for the American trade, a gold medal ; 
and for steam trawlers and carriers, a bronze medal 
and 10/. 10s. given by the Fishmongers’ Company. 
For steamers for Channel service, Messrs. Stavanger, 
Stoberi, and Dok take the gold medal ; M. Kundsen, 
silver medal, and M. G. Swensen, the bronze medal. 
Mr, Dahl has the silver medal for a model of side- 
wheel light draught river steamers. 

In the class of sailing ships the gold medal has 
been awarded to Messrs. McMillan; silver medals 
to Messrs. Barclay, Curle, and Co., and Mr. Archer 
of Norway; bronze medals to Messrs, J. Duncan 
and Co., and M. 'T. Boe, of Norway; and hovour- 
able mention to M. Kundsen, and M. Ole. J. 
Herlofson, both of Norway. 

The gold medals for yachts are both awarded to 

Mr. G. L. Watson, of Glasgow. One is for a 
schooner yacht, and the other for a screw steam 
yacht. Mr. N. Paton takes the silver medal for 
schooner yachts; the Marquis of Ailsa for cutter 
yachts and yawls, and Messrs. W. White and Son, 
for screw steam yachts. Mr. H. Ratsey takes the 
bronze medal for schooner yachts; Mr. A. Payne, 
of Southampton, for cutter yachts; and Mr. WwW, 
Watkins, of Blackwall, for screw steam yachts. 
Mr. E. Wilkins, of Nivenhoe, is highly commended 
for his model of cutter yacht. 
The silver medal and 15/. 15s. added by the Fish- 
mongers’ Company for fishing smacks of from 50 
to 60 tons is awarded to Messrs. Sims and Tooges, 
of Hull; and the bronze medal, with 10/. 10s, 
added by the Fishmongers’ Company to Sir H. Peek, 
Bart, M.P. In the class of steam trawlers and 
carriers the silver medal and 15/. 15s. added by the 
Fishmongers’ Company, and the bronze medai and 
10/. 10s., also added by the Fishmongers’ Company, 
are both awarded to vessels built by Earle’s Ship- 
building and Engineering Company, of Hull, 

The gold medal for sailing barges of 100 tons and 
upwards is awarded to Messrs. Gill and Sons; the 
silver medal to Mr. Curel, and the bronze medal to 
Messrs. Surridge and Sons. 

Messrs. Forrestt and Sons, of Limehouse, take the 
silver medal for lifeboats, and the bronze medal for 
ships’ ordinary boats. Messrs. King and Co. are 
awarded the silver medal for ships’ ordinary boats ; 
Messrs, Bruyne and Zoon, of Holland, the bronze 
medal for lifeboats; Messrs. Messom and Son the 
silver medal, and Mr. J. Toyner the bronze medal 
for pleasure boats. The silver medal for steam 
launches has been awarded to the Koninklyke Com- 

any, of Holland, and the bronze medal to Messrs. 
W. White and Son, of the Isle of Wight. 








NOTES. 
Tne Fiow or Ligvips IN Pires. 

At the recent meeting of the Physical Society, 
Mr. W. F. Stanley read a paper on the flow of 
liquids in pipes, and showed that liquids move by 
rolling contact upon or past the resistant surfaces 
of the pipe and not by a sliding, gliding, or shear- 
ing action, as has been generally assumed. The 
difficulty in carrying out his experiments lay in 
the fact that when a liquid flows through a pipe 
the friction of the pipe prevents the free motion 
of the rolling particles. For this reason with 
circular pipes the evidence of rolling contact is of 
a very complex character, and particles of solid 
matter, for example, descending in glass pipes 
take a spiral or zig-zag path very difficult to follow. 
Evidence of surface rotation was however found 
in the descent of a liquid cylinder or column of 
dense mastic varnish through a tall narrow beaker 
from a glass funnel. The length of the descent 
was about 18 in., and the width of the column, 4 in. 
It carried down with it small particles of solid 
matter and tiny air bubbles, which were seen to be 
in rapid rotation, Mr. Stanley illustrated his 
theory with a number corroborative experiments 
with pipes of different forms. 


Desrrecrion or CARBON ELECTRODES BY 
CONTINUED ELECTROLYSIS. 

Bartoli first observed that the quantity of gas 
generated during the electrolysis of water at the 
positive pole was comparatively too small, that is, 
jess than half the volume of gas collecting at the 
negative pole, when this geen pole consisted of 
carbon. The loss could explained by a combi- 
nition of the delivered oxygen and the carbon. In 
connexion with 
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what organic bodies would result under these 
circumstances. As such they determined mellitic 
and hydro-mellitic acids. Their experiments are, 
however, not less instructive from another point 
of view, as they show that the use of carbon as a 
positive electrode finally ends in the total destruc- 
tion of the solid carbon. A fine powder soon 
collects at the bottom of the voltameter, and the 
liquid itself becomes more and more coloured, not 
from sensibly suspended particles of carbon,as might 
be presumed, because repeated filtering and keeping 
the liquid undisturbed for months does not pro- 
duce any change in the colour. Distilled water as 
well as diluted solution of nitric, sulphuric, acetic, 
oxalic acids, of potash, soda, and some carbonates, 
were tested with pretty similar effects. Of the 
three sorts of carbon employed, graphite, gas ‘car- 
bon, and charcoal, the two latter are used some- 
what quicker. One piece of carbon electrode was 
totally destroyed in 29 days, with 100 Bunsen 
elements acting for four days, 40 elements for five, 
and 20 elements for 20 days. Carbon may, on the 
other hand, be used as a negative electrode without 
any risk, a distinct proof that we have to deal with 
an oxidation process. 


Tue Raveiirre BoILerR EXxpcosioy. 

On the morning of last Monday, the Ist inst., 
a most disastrous boiler explosion occurred at 
the Irwell Vale Dye Works, Radcliffe, causing 
the death of three men (who leave behind them 
widows and ten children) besides great destruction 
of property. The explosion occurred at 6.5 A.M., 
before many of the hands had got to work, or 
otherwise the loss of life would have been far 
greater, as the chief part of the works was reduced 
to.a perfect wreck. The boiler which exploded 
was of the Lancashire type, the shell being 
6 ft. in diameter and 25 ft. 9 in. long, while the 
flues were 2 ft. 2 in. in diameter. The cause of the 
failure was external corrosion of the shell plates at 
the bottom, until they were little thicker than a 
sheet of brown paper. This was a defect which 
might certainly have been discovered by com- 
petent inspection, yet the boiler was under the 
inspection of the Boiler Insurance and Steam Power 
Company, and had, we understand, been under 
their care since it was first put down some sixteen 
years ago. It is stated by the owners— the 
trustees of the late John Walker—that the boiler 
was laid off last Christmas and the flues prepared 
for an “entire’’ examination, but the insurance 
company did not send an inspector; it appears, 
however, that it was “entirely” examined the 
Christmas before, a fact which it is difficult to 
reconcile with its condition at the time of the 
explosion. The owners state that they had received 
no warning of danger. The inquest for the identi- 
fication of the bodies was held yesterday week, the 
4th inst., and was then adjourned until yesterday. 
At the time of our now writing the results of 
yesterday’s proceedings have not reached us, and 
for the present therefore we merely state the chief 
facts of the case, deferring our comments until 
the whole evidence is before us. 


Tue Roya Society. 

On Wednesday evening last the annual conver- 
sazione given by the President of the Royal Society 
to a large number of distinguished guests was 
held at the Society’s rooms at Burlington House. 
As is usual on such occasions, objects of special 
scientific interest were shown by gentlemen more or 
less identified with various branches of science. 
There was on this occasion a larger proportion 
than usual of objects belonging to the domain 
of biology, and therefore hardly within the field 
occupied by this journal, but on the other hand, 
physical science was represented by the exhibition 
of the very beautiful experiments of Mr. Stroh 
in illustration of the phenomena of attraction and 
repulsion resulting from vibration, the considera- 
tion of which we began in our last week’s issue, 
and which will be found continued on page 480 of 
the present number. The principal interest of the 
evening was divided between these experiments, and 
the exhibition of the new secondary or storage 
battery of Messrs. Sellon and Volckmar, whichhas 
already been referred to in these columns. As we 
shall describe this apparatus on an early occasion 
we need only in this place mention that two cells 
were exhibited at the Royal Society on Wednesday 
évening, each of which, weighing only 85 lb., and 
containing 65 lb. of metal, were capable of main- 
tiining a platinum wire or rather rod .165 in. in 





diameter, and about a foot long, ata bright incan- 
descence for two hours. Among the other objects 
of interest we may mention an instrument designed 
by M. Monnier for analysing the explosive gas in 
coal mines, and to which he has given the name 
“ methanometre automatique.” A universal sun- 
shine recorder by Mr. Cassella was shown, as well 
a very beautiful specimen of Mr. Wenham’s uni- 
versal inclining and rotary microscope, which is of 
so interesting and original a form as to deserve a 
special notice. The conversazione was attended by 


gentlemen eminent in every department of science, 
literature, art, and politics, who were received by Mr. 
Spottiswoode the President, in the central library. 


COLD-AIR MACHINES. 
To THe Eprror oF ENGINEERING. 

Srtr,—The description and illustration of Messrs. 
Piggott’s cold-air machine in your issue of April 7 appears 
to have attracted attention at least, and called out views of 
a somewhat divergent nature. 

‘* Engineer,” in a clearly-expressed letter, compares 
advantages with disadvantages in a discriminating and 
intelligent manner, and asks **if this extremely ingenious 
contrivance is the subject of a patent.’’ To this inquiry 
S. J. Wilford, in your issue of April 28, concisely replies 
that this system of air compression is a modification of 
Tate’s air pump—that it has been in use in London for 
several years, giving good results. In same issue Mr. 
J. W. de V. Galwey undertakes to show that this style of 
compressor has somewhat of a medival orizin, that it has 
been patented over and over again, and farther, that it was, 
for reasons enumerated, practically worthless. 

In your issue of May 5 isa letter from Messrs. Salmon, 
Barnes, and Co., setting forth that this arrangement of an 
air compressor (made by them) in working gives the greatest 
satisfaction, and further, that Messrs. Piggott’s compressor 
is practically a ‘‘ direct copy and infringement of a com- 
pressor patented by Messrs. Kennedy and Eastwood in 
July of 188).’’ It is scarcely possible that such extremes 
of opinions can all be right, and I ask your indulgence for 
the use of your columns to give these conflicting views 
brief analysis. 

** Engineer’ gives expression to an opinion “‘ that that 
cold air machine is best in which the air compressor is 
simplest and most efficient,’’ and avers in Messrs. Piggott’s 
machine ‘‘ we have an air compressor whose simplicity can 
scarcely be rivalled’? Mr. Galwey confirms ‘‘ Engineer’s’’ 
views as to the relative importance of a good compressor in 
a cold air machine, and then proceeds to show that this 
particular arrangement which impresses ‘‘ Engineer’ so 
favourably has no practical value. I fully agree with Mr. 
Galwey that an air compressor or pump for liquids without 
induction valves is no novelty. It is quite possible that a 
similar arrangement of a compressor may have been aban- 
doned, and equally possible that the faults were not in the 
system, but in its application. It would be difficult to find 
a machine without fault. Advantages and disadvantages 
can always be found, and skilful engineering consists in 
augmenting the one and minimising the other. I entirely 
dissent from Mr. Galwey’s view that a compressor of this 
type ‘‘ can only be run at a low rate of piston speed,’’ but 
on the other hand I contend that by no other system of air 
compression is a higher rate of piston speed safely attain- 
able, this first, and mainly for reasons that the entire 
cylinder end may be given up to eduction valves; secondly, 
because compression does not commence from the very 
moment of passing the ‘‘ dead centre’; thirdly, the augmen- 
tation of force behind the piston near the end of the stroke 
at the time the direct steam power is nearly exhausted, 
helps the crank over the centre. With the machine in 
question at the Naval Exhibition, the writer several times 
noted it working at a piston speed of 350 ft. per minute, 
and running quite as smoothly as in regular work at 250 ft. 
It is admitted that this arrangement of a compressor 
necessitates some extra length of cylinder, but this is in a 
measure compensated by a corresponding depth of piston, 
which has heretofore been considered an important advan- 
tage ina machine manufactured by Mr. Galwey. The 
objection raised on account of ‘‘loss of power occasioned 
by re-expelling a portion of air already taken in’ has no 
force whatever, but on the other hand it should not be 
overlooked that there is mo air re-expelled until the 
cylinder is absclutely full. The excessive bulkiness spoken 
of is only in the few inches of extra length of compression 
cylinder before mentioned, and not at all in its diameter, 
and had Mr. Galwey examined your illustration of Messrs. 
Piggott’s machine he would have seen that this little extra 
length of cylinder was more than made up by the entire 
absence of edaction, induction, and injection pipes. Messrs. 
Salmon, Barnes, and Co. make the statement that the com- 
pressor of Messrs. Piggott and Co.’s is for all practical 
purposes a direct copy and infringement of a compressor 
patented by Messrs. Kennedy and Eastwood in 1880. A 
statement of this import should not be made withont a full 
knowledge of the facts, and even then should come from 
the party whose rights are claimed to be violated rather 
than from a firm manufacturing similar machines. Now is 
it true that Messrs. Piggott’s compressor is a ‘‘ direct 
copy’’ of the one patented by Messrs. Kennedy and East- 
wood? If a copy is it an infringement? These are 
questions of some importance to the engineering fraternity, 
and yet more to purchasers of machines, and sufficient at 
least to warrant an investigation. For guidance we take 
your description and illustration of Messrs. Piggott’s 
machine and the Blue Book of Messrs. Kennedy and East- 
wood’s patent. A copy, strictly speaking, is a fac-simile of an 
original, and in a more general sense should bear some 
resemblance to the object after which it was fashioned. In 





this case, as it is claimed to be a ‘‘ direct copy,”’ it must be 
like its prototype in every essential particular. Referring 
to the specification and drawings of Messrs. Kennedy and 
Eastwood's patent (Blue Book, No. 2824, 1880) it will be 
seen that their compressor consists of a “horizontal 
jacketted cylinder, having three rows of air inlet holes 
around its periphery. A piston of ordinary proportions 
which causes an effective displacement of area of cylinder 
x 0.456 in. for each inch of travel of piston. At each end 
of the cylinder is a ring valve having an outer seating 
within an enlargement of the cylinder end, but external to 
the bore of the cylinder, this valve also has an inner seat- 
ing against the outer face of a ring which is securely 
attached to the cylinder cover, the inner face of this ring 
being the limit of piston travel. Through each cylinder 
cover is an opening into the cylinder ; this opening contains 
a small valve stated to open inwards but not so shown ; this 
valve is called a ‘‘ vacuum valve,’’ but is in fact an indue. 
tion valve, and if of sufficient capacity would entirely 
obviate the necessity of air inlet holes. Messrs. Kennedy 
and Eastwood claim : 

1, “‘ The construction of ring delivery valves and seatings 
as described and shown.”’ ss 

2. **The construction of two single-acting air com- 
pressors in one cylinder without any suction valves, and 
having a cooling jacket which is interrupted in the middle 
where the air enters by holes ‘ab,’ and having an annular 
delivery valve and a vacuum valve E at each end, all 
arranged and operating substantially as described and 
shown.”’ 

3. ‘“‘The construction of two double-acting pumps for 
liquids, the cylinder having a central belt, a jacket with a 
suction valve and with holes 4, and having an annular 
delivery valve at each end, all arranged and operating 
substantially, as described and shown. E 

Messrs. Piggott and Co.’s compressor (see ENGINEERING 
April 7, pages 320, 321, Figs. 1 to 14 inclusive) consists of a 
horizontal jacketted cylinder, arranged for a continuons flow 
of water around the cylinder liner from one end of the 
cylinder to the other. The central portion of the liner is 
perforated for the admission of air to the cylinder. The 
piston is very deep, and the effective displacement (with an 
18 in. stroke) is area of cylinder x 0.91 for every inch of 
piston travel. At each end of the cylinder is a valve plate 
having seating and guide ways for a series of small valves. 
This valve plate has its own seating against the end of 
the liner, or against a facing surrounding the liner, and is 
held in place by springs in such a manner that it will yield 
toany excessive pressure from within, from whatever cause, 
while in regular work it does not move; being maintained in 
position by springs, it does not limit the piston travel, and 
the piston may hit it at every stroke without damage to any 
of the parts. 

In comparison, both compressors have horizontal 
cylinders with central perforations for admission of air. 
Both cylinders are water jacketted ; the one interrupted in 
the centre, the other having a continuous watercourse 
from end to end. ‘The piston in one is of ordinary propor- 
tions and causes an effective displacement of area of 
cylinder x 0.456 for each inch of piston travel, while in the 
other the piston is very deep and gives an effective displace- 
ment of cylinder area x 0.91 for each inch of piston travel. 
The one has ring valves with two fixed seatings, the other 
a series of small valves fitted to a valve plate which covers 
the cylinder end, and so arranged that it will give away to 
any excessive pressure from within. The inner seating of 
the ring valve is fixed and limits the travel of the piston, 
while the valve plate in the other may be moved by the 
piston or by any intervening substance. In each cylinder 
cover of the one, there is an inlet valve, in the other 
none at all. It will thus be seen that the only notice- 
able similarity in the two compressora is in the perfo- 
rations for admitting air into the cylinder: aside from 
this there is scarcely a trace of resemblance, and no evi- 
dence whatever to show that Messrs. Piggott’s is in any 
sense a copy a3 alleged by Messrs. Barnes and Co. As to 
the ‘‘infringement’’ a brief search at the Patent Library 
will satisfy any one that pump: or compressors without 
indaction valves are void of novelty. Ewbank, in his work 
on hydraulic machinery, both describes and clearly illus- 
trates a ‘‘ single valve forcing pump’’ which he takes from 
a Latin treatise, by P. P. Steinmeyer, Friburgh, in 1/67. 
This pump is described ‘‘ as a very simple and effective 
pump, and having no induction valves.”’ 

In the Register of Arts, vol. y., 1831, will be found 
description and illustration of a pump brought out by Sir 
James C. Anderson, and its special merit was in the fact 
that it had no indaction valves. This pump of Anderson’s 
was almost identical with the one described by Steinmeyer, 
sixty-four years previously. The Journal of the Franklin 
Institute, of 1831, also describes and illustrates Anderson's 
pump. Ina paper by Tait, published in the Philosophical 
Magazine in 1856, he describes and illustrates a double air 
pump in one cylinder, having a double piston (to all intents 
and purposes a very deep one) with a central free inlet, 
and only discharge valves at each end of the cylinder. 

In 1877 Messrs. Pollit and Wigzell took out patent for 
an air pump, its distinctive feature was in having free inlet 
holes and no induction valves. The same year William F. 
Garrison, of Brooklyn, New York, U.S.A., patented an 
air compressor ; one claim was “‘ providing”’ free air inlets 
** near to the open or receiving end of the cylinder in combi- 
nation with one or more valves in the piston with one dis- 
charge valve covering the cylinder end.’’ I have no doubt 
that with a thorough search other modifications of the 
same idea would be found. The cases cited are deemed 
sufficient to satisfy auy one that a pump or compressor 
without induction valves or a combination of free air inlets 
with induction or ‘‘ vacunm valves” is altogether void of 
novelty and free for the publie to use, and if free any 
charge of infringement will only harm those who make it- 

Very respectfully yours, 
J. K. KItBouRn. 

5, East India Avenue, E.C. 
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HYDRAULIC LIFTS. 

To THE EpiTOR OF ENGINEERING. 
Si1r,—May I ask for space for a few words upon the 
above subject, and in connexion with the discussion upon 
Mr. Ellington’s paper, which took place at the last meeting 
of the Institution of Mechanical Engineers? 

In the course of the discussion (vide ENGINEERING of 
to-day), some very remarkable opinions were expressed 
respecting lifting machinery details, and their relative 
degrees of safety, to which I should like a word of reply, 
premising that for some few years I have a special 
attention to the subject, and have designed and constructed 
between two hundred and three hundred lifts of various 


types. eee — 

Mr. Ellington’s hydraulic lift is, in my opinion, a very 
great und important advance in the direction of safety, and 
some such arrangement is the one apparent solution of the 
many difficulties with which the lift maker is beset. 
object in writing is, however, rather to deal with the argu- 
ments of his critics. 

Mr. Walker favoured the use of a suspended lift with 
‘‘ safety apparatus,’’ and knew many instances where they 
were available when required. Granted readily ; and if 
carefully attended, and worked by slightly over-winding 
downwards daily, any properly constructed gear will always 
be available. But this is precisely what such an apparatus 
never gets. It is usually attached to the top of the cage, 
which is the natural receptacle of all the rubbish that 
always will fall down well-holes. I have seen such gears 
literally buried in that way. With proper care the rope or 
chain will last some years, and the safety gear, therefore, 
is left inoperative for that time, for scarcely any engineer 
would expect a machine, which had stood idle for four or 
five years, to act properly, or even at all, at, say, three 
sesonds’ notice. Within my expérience fully three gears 
out of four fail to do their duty when unexpectedly called 
upon. Human life should not be staked upon the value of 
these machines. The same critic objects to Mr. Ellington’s 
condemnation of the worm gearing on the ground of friction, 
and thinks that careful design and proportion of bearing 
surfaces will remove the difficulty. Now the worm gearing 
is adopted because, without the use of a brake, it will pre- 
vent the load from running back. The reason of this is, 
that the frictional resistance to revolution in such gearing 
is greater than the downward effort of the load. In other 
words, the friction must be more that 100 per cent. of the 
load. The principle is common to all frictional self- 
sustaining gearing, such as Weston’s and Moor’s pulley 
blocks. If the friction is less than the load, the latter will 
run away. Most worms in use are of a pitch giving an 
incline of 1 in 10. This will give about 100 per cent. 
friction for the worm and wheel only. The end thrust on 
the worm shaft, and other sources of friction, will run it 
up to 150 per cent. of the load. On the other hand, with a 
turned worm pitched 1 in 8, a machine-faced wormwheel, 
and all gearing quite free, I have seen the load run away. 
Mr. Walker will be very much puzzled to design a set of 
worm gearing which will hold the load with certainty, and 
yet have Jess friction than from 120 to 130 per cent. of the 
load lifted ; and as such a lift cannot run back, it must be 
worked back at an expenditure of power. 

Mr. Walker is in favour of pitch chains made up of flat 
plates and round pins. ‘This is without exception the most 
dangerous form of chain known. The pins are usually 
fixed in the outer plates and are free in the inner plates ; 
but the wearing surface is so covered up that it cannot be 
readily lubricated, it wears fast, and again, owing to con- 
struction, the wear is hidden from view, and the chain 
breaks before any one knew it was faulty. 

With Mr. Collier's views as to trusting to two or more 
ropes in place of one I quite agree, but cannot follow him 
in his remarks upon the original form of hydraulic gear as 
designed by Sir W. Armstrong. I presume the multiplying 
cylinder with chain and suspended cage is here referred to, 
and though Mr. Collier never knew it to fail, some such 
failures have come under my observation; and positive 
evidence is always more valuable than negative. 

Mr. Collier think the hydraulic balanced lift complicated. 
It certainly introduces some new details, but removes a 
larger number of old ones, especially as compared with 
Mr. Collier’s arrangement where two balance chains, 
attachments, overhead wheels, and probably two balance 
weights with their guides are used. 

Mr. Ellithorpe’s arrangement would, if the rope broke at 
the top of an 80 ft. lift, give the passenger the luxury of a 
free fall for that distance, terminated by a gentle pull up 
within 8ft. After that experience would those passengers 
try again? 

Mr. Tweddell considers that chains may be made “ rea- 
sonably safe.’’ Undoubtedly they can; and as undoubtedly 
when constantly running over a series of wheels and drums 
they will be allowed to become unsafe. About two years 
ago I put in a chain by a noted Staffordshire maker of 
treble best quality, tested to three times the working load, 
and of an ultimate strength equal to eight times the work- 
ing load. Here every precaution was taken, but within 
two years the chain failed. Examination showed that the 
links had been grinding on each other without lubricant, 
and had worn through to about yy in. thickness before 
failing. The behaviour of the chain had been admir- 
able, and that of the attendant—well, much as usual 
Chains require too much attention, and this work is of an 
exceptionally dirty character, therefore the man in the 
smart livery carefully neglects it. 

Mr. Rich anticipates danger if the cylinder “ bursts.” 
Much of the point of this objection depends upon the idea 
conveyed by the word ‘‘ bursts.’’ Steam boilers and 
hydraulic cylinders both ‘‘ burst ;’’ but the processes are 
widely different. It would be more exact to say the one 
explodes and the other cracks, When Mr. Ellington’s lift 
is lowered, the exit pipe is opened full bore. It would be 
& remarkable ‘‘burst’’ of an hydraulic cylinder, which 





would produce a freer passage for water, and therefore a 
quicker descent, than that. On the question of cost Mr. 
Rich is also apprehensive. Facts are better than opinions ; 
here is one. Estimating recently for some suspended 
hydraulic lifts, where all due precautions for safety were 
specified, and then for the same set upon an hydraulic 
balanced system attaining the same results as Mr. Elling- 
ton’s, I found the second set, excluding the cost of boring, 
less costly than the first, and the contract was accepted at 
the lower figure. Again, estimating for one of the old 
direct-acting low-pressure ram lifts with balance weight 
and chain, alternately with the bydraulic balanced system, 
including boring in both cases, the new system came out 
considerably cheaper. 

Mr. Jeremiah Head spoke in favour of wire ropes, and 
instanced their use in collieries. Collieries and lifts are 
under very different conditions. In the former, the pit 
head wheel and the winding drum may be of any size 
desirable for the welfare of the rope. In a lift, one or more 
of the rope wheels must almost certainly be as small as half 
the width of the well hole, and these emall wheels, by 
bending and straightening the rcpes too suddenly, and to 
an excessive degree, soon break the wires. Examining 
some wire rope lifts in London a short time since, out of 
over thirty ropes worked about twelve months, I found 
that not one was sound, while some had more than half 
their wires broken. In some instances where ropes con- 
tinually and persistently broke, I have substituted chain 
with good results. Given a certain amount of care a chain 
may be kept safe. No amount of care will keep a steel or 
iron wire rope safe in a lift well. Copper ropes will run 
well, but are too costly. 

Two of the greatest defects in Mr. Ellington’s arrange- 
ment were overlooked, first, the internal leathers which may 
leak seriously and remain undiscovered, and are always 
difficult of access ; secondly, the glands must always leak a 
little, and the constant water piston between the vertical 
and horizontal rams will therefore gradually decrease in 
volume, reducing thereby the travel of the lift, till by a 
separate valve action the leakage is made g Finally, 
permit me to say, in anticipation of conjecture, that I am 
not in any way acquainted or connected with Mr. Ellington. 

I am, Sir, yours faithfully, 
C. G. Masor. 

34, Freke-road, Lavender Hill, S.W., April 24, 1882. 


THE PANAMA CANAL. 
To THE EDITOR OF ENGINEERING. 

S1r,—The Panama Canal being now fairly in course of 
construction, and will, it is to be hoped, before many years 
be a fait accompli, it may perbaps interest your readers to 
know that the first engineer who ever made complete 
surveys and projected a ship canal at the very spot on 
which it is now being carried out was an Englishman. I 
think it is, therefore, but due to the memory of my old 
chief, Lieut.-Col. J. A. Lloyd, Assoc. Inst. C.E., formerly 
surveyor-general of Mauritius, to request you will be so 
kind as to publish the following abstract from the Civil 
Engineers’ and Architects’ Journal, 1850,| vol. xiii., 
page 19, commenting on a paper read by him on the sub- 
ject at the Institution of Civil Engineers, December 11, 
1819. 





I remain your obedient servant, 
F. TarGEt, M.I.C.E., 
Engineer, Kingston Water Works, Jamaica. 


Abstract.—Civil Engineers’ and Architects’ Journal, 1850, 
Vol. xriii., page 19. 

The paper read was “‘ On the Facilities for a Ship Canal 
Communication between the Atlantic and Pacific Oceans, 
through the Isthmus of Panama,” by Lieut.-Col. Lloyd, 
Assoc. Inst. C.E. 

In treating this subject, which on account of recent 

events has become one of great importance to the political 
and the mercantile world, the author brought to bear all 
the knowledge and experience acquired during a lengthened 
residence in South America, when serving with the Columbia 
Engineers under General Bolivar, from whom, after much 
difficulty, he obtained permission to make the first survey 
of the Isthmus, which he accomplished in the most com- 
plete manner, as well as making soundings throughout the 
principal rivers and in the chief harbours, compiling at the 
same time a mass of minute and valuable information rela- 
tive to the country, which he transmitted to the Royal 
Society, in whose archives they were deposited, and a paper 
on the subject was published in the Philosophical Trans- 
actions in 1830. Thus may Great Britain claim not only 
the projection of one of the greatest works of modern ages, 
but also for one of her sons the merit of having for the pure 
love of science, been the first to demonstrate the facility of 
the accomplishment of that which so many have since des- 
canted upon, and to some extent appropriated without 
acknowledgment. 
The paper first reviewed the surveys of Garella, of Morel, 
and others who had examined the country subsequently to 
Colonel Lloyd. It then examined the various lines pro- 
posed, and gave reasons for preferring that which, starting 
from the beautiful Bay of Limon, would proceed by a short 
canal, through a flat country to the Chagres, thence up the 
River Trinidad, as far as its depth would suit, and then 
cutting a canal into the Rio Grande debouching at Panama. 
This line it was contended in the present state of the science 
of engineering, presented no obstacles, excepting the 
climate and the expense, to prevent a canal being cut of 
sufficient depth and dimensions to float, from one river to 
the other, the largest ship in Her Majesty’s Navy. .. - 

Appended to the paper was a copy of the commission 
granted to Lieut.-Col. Lloyd by General Bolivar, authorising 
his examination and survey of the Isthmus and of the rivers 
which had previously been most jealously refused to every 
one. This document was alluded to with some natural 





pride as proving that to an English engineer was due the 


merit of having been the first to examine and propose a 
work of such vital importance to the whole world; but 
which has been since claimed, and, in fact, appropriated 
by other persons without acknowledgment. 








RANSOME v. GRAHAM. 
To THE Eprtor oF ENGINEERING. 

S1r,—Onr attention has been called to an article in your 
paper of the 5th inst. on this case, and whilst we do not 
desire to enter into any argument on what may be con- 
sidered matter of opinion, we shall be obliged by your 
allowing us to make some corrections on matters of fact, 
which, owirg no doubt to the voluminous character of the 
evidence have been, as it appears to us, misunderstood 
by the writer of the article. The statement that 
Messrs. Ransomes’ name ‘“‘ with or without additional 
letters’’ constitutes ‘‘ their real and unimpeachable trade 
mark,” is totally opposed to the whole body of the plain- 
tiffs’ evidence, which was to the effect that the combination 
of letters by itself is universally used in ordering ploughs 
and parts of ploughs, and that any purchaser receiving a 
plough or part of plough marked for example R. N.F., 
would have a right to suppose that it was made by Messrs. 
Ransome, whether their name was also stamped upon it or 
not. ‘The combination of letters indicates the maker of the 
article, and the maker’s name added is merely an additional 
safeguard. It is, we believe, the almost universal practice 
of owners of trade marks to put their name on goods manu- 
factured by them as well as their trade mark, although the 
trade mark by itself would be sufficient to indicate that the 
article was made by them, and the addition of their name 
in no way detracts from the value of the trade mark. Messrs. 
Ransomes do not, and have never, complained of other 
manufacturers making parts to fit their ploughs, ‘‘ so long 
as other makers do nothing to deceive the public into the 
belief that their wares are made by Messrs. Ransomes”’ 
(to quote the words of your article), but it was shown to 
the satisfaction of the Vice-Chancellor that the marking of 
ploughs and parts of ploughs with the combination of 
letters registered as trade marks by Messrs. Ransomes, 
either with or without the maker’s name added, was so 
calculated to deceive, and upon that ground the injunction 
has been granted. 

We are, your obedient servants, 
BripGes, SAWTELL, HEYwoopD, AND Co., 
Agents for Robinson and Son, Beverley, 
Plaintiffs’ Solicitors. 
23, Red Lion-square, London, W.C., 
May 8, 1882. 

[We willingly publish the above letter, and while doing 
so we may add that since our last week’s article appeared 
we have ascertained that each of the combination of letters 
referred to, such as ‘‘R.N.F.,”’ “R.N.D.,” &., has 
been separately registered by Messrs. Ransome as an 
independent trade mark, so that although it is their custom 
to mark their ploughshares, &c., with their name in addi- 
tion to such letters, yet, as our correspondents point out, 
such combination of name and letters is by no means 
necessary to complete the trade mark. We append also an 
abstract of the Vice-Chancellor’s judgment, which deals 
with the whole matter very clearly and fully.—Eb. E. | 

Abstract of Judgment of Vice-Chancellor Bacon in 
Kansome y. Graham. 


‘Tt is not disputed that the plaintiffs carry on a very 
extensive business, and that their goods are well-known 
and very generally bought and used as their goods through- 
out the kingdom and elsewhere. They have adopted the 
usual means of offering their goods for sale by advertise- 
ment, circular, and price lists, and it appears from the 
evidence that Ransomes’ ploughs are familiarly known to 
all persons engaged in the manufacture or interested in the 
employment of agricultural implements. They employ, in 
the ordinary way of business, travellers for the purpose of 
pushing their trade, and a great number, not less than 
1500, of the dealers in such implements and in other manu- 
factures of hardware in many country towns, including 
the defendants, are called, and call themselves, agents for 
the sale of Ransomes’ ploughs. The celebrity which the 
manufacture of the plaintiffs has obtained has had the not 
unusual effect of producing imitations of their commodi- 
ties. The very nature of the parts of ploughs affords great 
facilities to other manufacturers for producing articles 
which are in every sense fac-similes of the plaintiffs’. 
Each and every of the parts may be produced by any artisan 
who has skill enough in his craft to melt iron, all or any 
part of the plaintiffs’ goods being pressed into wet sand 
form at once an efficient model ; and by the simple opera- 
tion of pouring into it molten iron, the certain result must 
be the production of an article undistinguishable by sight 
or touch from that of the plaintiffs’ ; but it is at the same 
time impossible that such a result could be produced with- 
out showing that the very letters and combinations of 
letters which form what the plaintiffs allege to be their 
trade marks have been used to produce the casting from 
which such letters and combinations are inseparable. Of 
the parts of ploughs, those which are called the wearing 
parts are by far the most lucrative to the manufacturer. 
The frame or body of a plough may well last twenty or 
more years ; the wearing parts must be renewed by dozens 
and more every year, and their worth and value must 
depend on the accuracy with which they are made, and still 
more on the quality and weight of the materials of which 
they are composed The plaintiffs having reason to 
believe that goods not of their manufacture, but bearing 
their mark, had been made or sold, and that, owing to the 
exact resemblance which such goods bore to their own, the 
imitations were likely to be mistaken for the plaintiffs’ 
own original productions, have at various times endea- 
youred to stop such a practice, because it was not only 
injurious to their trade and business but also to their 





reputation as manufacturers ; inasmuch as the public were 
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likely to be deceived into buying as R.N. ploughs and 
parts of ploughs articles which were not made by the 
plaintiffs, and for the quality of which they would not 
willingly be held responsible. Their travellers have endea- 
voured from time to time to detect the persons by whom 
the imitations were made, but without any great success. 
The plaintiffs have, themselves, upon several occasions, 
complained to, and remonstrated with, persons whom 
they suspected to have invaded the right which they claim 
to the exclusive use of their marks; and, among other 
instances, in 1866 they threatened to proceed against one 
Gibson, a manufacturer in Yorkshire, and only desisted 
from doing so upon his signing an apology, which is in 
evidence In 1872, under similar circumstances, they 
forbore to proceed against another manufacturer named 
Walker, of York, on receiving from him an undertaking.”’ 
. . . In 1874 they filed a bill and obtained an injunction 
against a Mr. Cooke, an iron manufacturer, who had sold 
goods manufactured by him and bearing the plaintiffs’ marks. 
That suit was determined upon by an order of the Court of 
Chancery, dated in August, 1874, whereby, with the consent 
of the defendant, the injunction against him was made per- 
petual, on his paying the costs of the suit and upon his under- 
taking to destroy all modelsand patterns which had been used 
by him. Of this order they gave notice by sending printed 
copies to their agents, one of which the defendants admit 
they duly received. It was the plaintiffs’ practice, more- 
over, to advertise their wares very extensively, specially by 
means of catalogues, which they also sent to their agents, 
containing detailed descriptions of the several manufactures, 
in all of which they asserted their right to the characteristic 
features of the ploughs. ... . In July, 1877, the plaintiffs 
being desirous of availing themselves of the benefit of the 
Trade Marks Registration Act, 1875, applied for the 
registration of the trade marks I have mentioned, and some 
others of which they were proprietors, and the same have 
been duly registered, that registration bearing date by 
relation to the time of their application. The defendants 
are agricultural implement makers and ironmongers at 
Hadleigh, in Suffolk. They succeeded about the year 1860 
to a business which had for several years theretofore been 
carried on by a Mr. Claydon. He had been, and upon their | 
taking up his business the defendants became and continued | 
to be, in the habit of selling plaintiffs’ goods and were | 
called their agents. It must, however, be understood that | 
the nature of the agency wasthis. They ordered, that is 

to say, they bought from the plaintiffs such goods as they | 
required, paid for them at the prices charged, receiving | 
from them discount or commission ; in short, by whatever | 
name it might be called, it was an abatement from the 
current market prices of the goods; and they sold them by 
retail at such prices as they thought fit - In this 
manner, and on these terms, from 1860, at least, until the 
present suit arose, the business relations of the defendants 
and the plaintiffs were carried on without dispute or dit- 
ference of any kind Early in 1881, and then for the first 
time, the plaintiffs, having ascertained that the defendants 
had been selling goods manufactured by them which bore the 
plaintiffs’ marks, brought this action, and in their statement 
of claim they state the discovery of the attempt to pass off 
their goods, and the effect which it will produce on the | 
plaintiffs. The plaintiffs thereupon ask for an injunction 

restraining the defendants from marking the plonghs or 

parts of ploughs with R.N.F., or any other letters or signs | 
which purport to represent that they are made by the | 
plaintiffs, and from selling any ploughs or parts of ploughs | 
marked with any such combinations of letters except such | 
as have been made by the plaintiffs. The defendants dis- | 
pute the plaintiffs’ title to the relief. They deny that | 
plaintiffs have only recently discovered the fact, but they | 
admit that they had been and are ‘making, or causing to 

be made, parts of ploughs, namely, wearing parts, stamped | 
or marked with letters or combinations of letters, the same 

as or similar to the plaintiffs’ alleged trade marks, but the 

defendants deny that they have been, or are doing so} 
unlawfully, or fraudulently, or in violation of any rights of | 
property of the plaintiffs, or with intent to pass off, or in | 
manner calculated to pass off the goods of the defendants 
for the goods of the plaintiffs.’ They deny that the 
letters, or combination of letters, mentioned in the claim | 
form the plaintiffs’ trade marks, or that they indicate that | 
the ploughs or parts of ploughs on which they are stamped | 
are manufactured by the plaintiffs, or that the plaintiffs 

are exclusively entitled to use them as trade marks or in 

connexion with ploughs or parts of ploughs, and admitting 

that the plaintiffs’ marks are registered under the statute, 

they deny that they are properly registered, an application 
being pending to remove them from the register. The 
defendants further allege an established custom amongst 
all makers of agricultural implements to distinguish 
the patterns of ploughs by letters or combinations, not for 
the purpose of indicating that the ploughs are of their make, 
but of indicating the particular pattern or kind of plough, 
and that it is the custom for other than the original 
inventors and for founders to mark ploughs and wearing 
parts with the letters by which, and by which alone, the 
ploughs have become known. The issue thus raised is 
simply whether the marks claimed by the plaintiffs are or 
are not their trade marks. The evidence on the part of the 
plaintiffs consists of the statements of a great number and 
variety of persons engaged in and conversant with ploughs 
and their use and manufacture. Some of them are them- 
selves makers of agricultural implements in very extensive 
business, all of them are acquainted with the use and 
employment of ploughs and parts of ploughs. The state- 
ments are contained in very voluminous affidavits and 
depositions ; they are explicit and positive, and although 
the witnesses have been examined at considerable length 
their testimony remains unshaken. Their general effect 
may be concisely stated. It appears to me to be this: 
that the marks in question, as well upon what may be 
called the frames or bodies of the ploughs as upon the 
several parts which, when combined together, form the 








entire working practical plough, were originally impressed 
by the plaintiffs for the purpose of characterising the entire 
ploughs as articles manufactured by them, and in order 
that such articles might be known in the trade, and by 
persons who might buy them, as being made by the 
plaintiffs, and that the marks, therefore, are properly 
described as trade marks; and that the firms and other 
persons buying the ploughs are in the habit of ordering 
them by the letters and marks which constitute the trade 
marks, and that purchasers would be misled and deceived 
if, having so ordered and expecting to receive them, they 
were to be furnished with ploughs or parts of ploughs 
made by any other person than the plaintiffs, and it is 
wholly disproved by the plaintiffs’ evidence that the marks 
on the parts of ploughs are meant only to designate the 
patterns of ploughs to which such parts may apply or be 
designed to fit. The evidence on the part of the defendants 
is also very extensive. It consists of manufacturers and of 
persons buying and using ploughs, and its general purport 
is that the marks, so far at least as they are borne on the 
parts of ploughs—for the defendants had not made frames 
or bodies of ploughs—serve only to distinguish the patterns 
of the ploughs or their sizes or shape to which the parts 
may be applied, and to enable a purchaser to know to 
which plough the parts he purchases may be made to fit or 
belong, and, therefore, that the marks which the defendants 
have used are not and never were in any sense trade marks 
of the plaintiffs, but may be lawfully used by the defendants 
or any other manufacturer of parts of ploughs, and that 
they had been so used. The defendants have also proved 
by several ironmongers and agricultural implement makers 
in Suffolk and elsewhere that it has been their practice to 
make and sell parts of ploughs with the marks which the 
plaintiffs claim as trade marks, for the purpose of fitting 
ploughs which are known to be the plaintiffs’ ploughs; 
and that goods have been exposed for sale in open 
market in the same towns in which the plaintiffs have 
depots and agents, some of these witnesses being them- 
selves the plaintiffs’ agents for the sale of their goods. 
Most of these witnesses placed their own names as 
manufacturers, together with the marks claimed by the 
plaintiffs, on the goods so offered for sale. The plaintiffs 
have proved that for ten years last past they have made 


| hundreds of thousands, and in some cases millions, of parts 


of ploughs. . . None of the defendants’ witnesses deny, 
nor do the defendants themselves deny, that they knew 
that the plaintiffs claimed the right they now assert. They 
received the plaintiffs’ catalogues ; they were visited by 
the plaintiffs’ travellers; they were in communication 
with the plaintiffs in their business. All that they say is 
that they did not believe that the plaintiffs had any exclu- 
sive right to the marks, and that they acted upon that 
belief in marking parts of ploughs, although, for the most 
part, they put their own names upon the goods they made. 
What they ought to have known upon the subject is a fact 
established by the evidence. What they believed is a 
matter upon which I can form no conclusion, but it would 


| be not only strange but wholly unreasonable if the mis- 


taken beliefs of the defendants and their witnesses could 
be converted into a right... . have come to the con- 
clusion, and I find that the plaintiffs’ marks were, from the 
beginning, applied, and have ever since been used by them, 
for the purpose only of characterising and announcing to 
such part of the whole world as might become purchasers, 
that the goods on which the marks were impressed were 
of the plaintiffs’ manufacture; that such marks had 
always been and are their trade marks, and in every sense 
their property, and that such, their property, has been 
injuriously affected by the defendants. I, therefore, find 
that the plaintiffs are entitled to the protection and relief 
they claim against the defendants. The plaintiffs’ original 
right to their trade marks, mentioned in the claim, I have 


| disposed of, and I must add that I am satisfied upon the 


evidence that the plaintiffs are also entitled in like manner 
to the several other marks mentioned in the motion. No 
doubt such a right may be lost by the negligence or 
acquiescence of the owner, but I can find no fact upon which 
it can be truly alleged that the plaintiffs have in any 
manner acquiesced in the practices of which they complain, 
or have neglected any mode cf asserting their rights. Not 
only by circulation of their published catalogues, by the 
exertion of their travellers, by their proceedings against 
infringers, which I have before mentioned, but in such 
communications as have taken place between themselves 
and the defendants’ witnesses, who are manufacturers, they 
have at all times asserted their rights. As soon as they 
had obtained the authority conferred by the registration, 
they not only notified the fact in their printed cata- 
logues, but they prepared a placard in large characters 
in which they stated and claimed their right, and 
threatened proceedings against all who should in- 
fringe them. They transmitted copies of it to the defen- 
dants and their other agents, with a request that they 
would put them up in their respective shops. Notwith- 
standing some dimness or defect of memory suggested by 
some of the defendants’ witnesses as tothe receipt of these 
placards, I have no donbt upon the evidence that they did 
each of them receive them. As to the receipt by the defen- 
dants there can be no doubt, for they admit it, and say 
that they complied with the plaintiffs’ request, by sticking 
it up in their shop, and thus themselves publishing the 
plaintiffs’ claim and their warning to infringers. The 
defendants’ allegation of acquiescence or abandonment by 
the plaintiffs of their right is wholly unfounded, and is 
proved by the defendants themselves to be unfounded—if 
there were otherwise any ground for its pretence, I should 
doubt at least whether, having regard to the knowledge 
and conduct of the defendants, the Court would listen to 
their application to cancel the registration after they had 
thus adopted and published the plaintiffs’ claim of right, 
dating, as it does, from July, 1877, for the plaintiffs’ 
application for registration was in June, 1877. The date of 
the placard I have mentioned was in February, 1878, when 


the registration was completed and the plaintiffs’ title 
established from the earlier date mentioned. thet os oo 
1877. The discovery by the plaintiffs of the defendants’ 
invasion of the plaintiffs’ right was in the early part of 
881. No reason has been suggested for the delay which 
has thus ensued between the three years, the time to which 
the plaintiffs’ title had been established by the registration 
and the date of the motion by which the defendants seek to 
impeach that title, and I say this, not without remember- 
ing the provisions in the statute, that the title to trade 
marks registered becomes absolute and indisputable after 
the expiration of five years, within which period the 
defendants’ motion is made, nor without bearing in mind 
the rule of this Court which requires that parties alleging 
& grievance are to bring forward their compiaints with 
reasonable diligence, as was pointed out by the Master of 
the Rolls in Hyde’s case. It is not, however, upon that 
ground, but on the evidence of facts, that I dismiss the mo- 
tion. One other topic, and I shall gladly conclude the long 
observations I have been compelled to make. The defen. 
dants insist that the plaintiffs have fraudulently stamped 
the word ‘ patent’ on their ploughs, and they refer to 
eases well known and of unquestionable authority, in 
which it has been decided that the fraudulent use of the 
word ‘ patent’ will disentitle the person using it to the 
relief which he might otherwise have obtained. In m 
opinion none of these cases, nor the principles on which 
they are founded, have any application to the present case, 
The word ‘ patent’ was properly placed and cast on and 
appeared on the face of the shares for which in 1803 one of 
the plaintiffs’ predecessors obtained a patent, and upon the 
shares, and thenceforth only upon the shares that word has 
since remained ; but all the advertisements and catalogues 
of the plaintiffs plainly announce that they lay no claim to 
any patent right ; they refer to a patent which had expired 
in 1817; they make their shares according to the invention 
in that expired patent, as everybody else may, but to sug. 
gest that they have inany manner claimed anything under 
or in respect of that patent, and that they have done this 
fraudulently and to deceive the public, is merely desperate 
and opposed to the truth of the case. It has been argued 
on the part of the defendants that to grant the plaintiffs 
the relief they claim would be to put a stop to the business 
of the defendants and other manufacturers who have for a 
long time been in the habit of doing that of which the 
plaintiffs complain. No doubt if that were the necessary 
effect of granting the relief sought it would deserve serious 
consideration, but there is really as little ground for this 
as for any other of the topics of the defence; for if it be 
true, as one of the defendants has said, that some farmers 
or purchasers of parts of ploughs prefer those made by the 
defendants to those of the plaintiffs the defendants are not 
likely to lose such customers, while as to all the rest of the 
world they may make and sell as many parts of ploughs as 
they can, of such materials and of such weight as they 
think fit, with no other restriction than that they must not 
for the future put upon their goods the marks by which the 
plaintiffs’ manufacture is distinguished and known by the 
buyers. I think, therefore, in the action the injunction 
ought to be granted in the terms of the prayer of the state- 
ment of claim, and as to the motion I dismiss that with 
costs to be paid by the defendants. The defendants must 
also pay the plaintiffs the costs of the action up to the hear- 
ing. The plaintiffs decline to ask for any inquirv as to 
damages, and it becomes unnecessary to say anything on 
that subject.”’ 

The injunction was granted “ to restrain the defendants, 
their agents, servants, and workmen, from making, or 
causing to be made, any ploughs or parts of ploughs 
marked with combinations of the letters R. N. F., or with 
any other letters, figures, signs, or marks, which are or 
purport to represent that they are made by the plaintiffs, 
and from selling any ploughs or parts of ploughs marked 
with any such combinations of letters, except such as have 
been made by the plaintiffs ; and also from in any manner 
imitating or counterfeiting upon ploughs or parts of 
ploughs made by the defendants the said combinations of 
letters, or any letters or figures, or marks used by the 
plaintiffs upon ploughs or parts of ploughs made by the 
plaintiffs, and from parting with out of the defendants’ 
possession any ploughs or parts of ploughs made by the 
defendants which have thereon such combinations of 
jetters and figures or marks as aforesaid.’’ 








Bristou Docks.—It was reported on Saturday that the 
three Bristol docks—the Bristol, the Avonmouth, and the 
Portishead—had agreed on the subject of rates. 


SHARPNESS Docks Company.—The half-yearly meet- 
ing of this company was held at Gloucester on Wednesday. 
Mr. A. J. Stanton, the new chairman, presided. In the half- 
yearly report the directors stated that they had to deplore 
a diminished trade, and an inadequate revenue from that 
which did come to the port. The cause of this was mainly 
the same as that referred to in previous reports—the reck- 
less and wasteful competition of the ports on the Avon, a 
competition which it was well understood was as disastrous 
to those ports as it was to Gloucester. The directors were 
keenly alive to the disappointments of the proprietors in 
regard to dividend, and especially the holders of preference 
stocks, and their best efforts would be exerted to remedy 
the state of things. The chairman moved the adoption of 
the report, and referred to the recent decision of the share- 
holders to oppose the conversion of the Thames and Severn 
Canal into a railway, and to the resignation of Mr. Lucy, 
the chairman, and Mr. 8. S. Marling, the vice-chairman, in 
consequence of that decision being endorsed by the share- 
holders. He expressed a hope that, as the Thames and 
Severn Bill had been withdrawn the differences which 
had arisen among the directors on the subject would cease, 
and that ultimately the late chairman would resume his 





former position. The report was adopted. 














APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MAY 8, 1882, 


In the Cases of Inventions communicated from Abroad 


the Names, &c., © 


of the Communicators are given in 


Italics after | the Applicants’ Names. 


2103 





NAMES, &c., 
OF APPLICANTS. 


J. Williams, Birming- 
ham. 

J. Bussey, London. 

Sch hof 


Von Reitzner 


8. B. Wilkins, Edin 
burgh. 

vou Nawrocki. (eist 
C. H. Cathcart, Sutton 
aud C. B. G. Cole, 
London 

J. Aspinall Raveus- 


thorpe, Lorks 


Haddan. De Soulages 

Haddan. De Seu aye 

H yee tts Edi ” 
and W. J. Nicholls 


L naon. 
W. and J. Beesley 
Barrow-in-Furness. 
, London, 








Battersea 

A.J. Davison. Sunder 
lan 

0. Bow and «6A 
Miller Loudon. 

Haddan drapian 
and /saacs 


Haddan. Vital, 
N. J. Crow. London 
J. Brownlee 


ns 








J. Tempk man, Lon 
au and 
mic hael, 

J. Ho pwood 
le-Fylde 

Bricht 


R. Guelton, Brighton. 


Glasgow 


Poulton 


Haddan. Stan/ey. 

C. Klemetsen, Chris- 
tiania, Norway. 
Westwood and R, 
Baillie. Puplar. 


a ld, Londor 
J Thor nycroft, 
Chiswi k. 

Ven Baws ocki. Bre- 


Hagen Brin. 


C. J. Dawson, Leeds. 
H. F. Taylor, Neath, 
and G. Leyshon, 
ividale. 


Jensen. Mariland. 


C. Megow and J. L. 
Markel, San Fran- 
cisco. 

P. Mauser, Ob 
5 dort, Wurtemt 
Pitt. Sch/oesin g. 


9 


A. F. Yarrow, Isle of 
Dogs. 


J. Hickisson, Hackney 


H. Whitehouse, Read- 
ing. 

T. Cooke, Manchester. 

A. Goldthorpe, Wake- 
field 





Uias- 


Car- | 





| 
ABBREVIATED TITLES, &o. 


Breechloading firearms. 
Stoppers for bottles, &. 
irearms. 


Instruments for the linear measure- 
ment of surfaces. 

Microphonic conductors or contacts, 
and materials for same. 

Fireproof doors, &c. 


Joffee preparation 
A Lew secondary battery 





ing and supporting healdsin 





looms. 
eparation of ores, &c 
Smelting furnaces 


™m 


, and mant ufac- - 





ture of carbonic oxide for heat 
the same 

Improvements relating to electric 
lights. 


Catheters 
Transmitting heat to liquid. 


ric engines 








Ma ing, and apparatus therefor 
Refining and deodorising petroleum 
Oils, &c. 
Links tor rail lway couplings and 
horous 
&e. 
aud 
Screw propellers. &. 
Deoioriser and filtrant. 
Sponge fishing nets. 
motiv 
Preparation of preserves, and 1 


cipients for same 
Fire-lighters and artificial fuel. 


Sliding distributiz 
or hydraulic en 





mé art les and 
waterproof, & 
nes form sking pi anal bags. 
Com| ined sofa with bed 





Stamping and punching vertical 
and horizontal holes in plates for 
railway sleepers 

Railway an dtr amway wheels, &c 

Steam geuerators. 








Box irons heated by gas. 


for hydrocarbon gas with 


Burn ners 





“wire fen 
g metal slates 8 with tin, le 


safety 


Electric 
_ Ge. (¢ 


apparatus for 
mplete specificu- 





} 


Auto mati c feathering water-wheels, 


Repeating firearms. 


Manufacture of carbonate of soda 
by ammonia, 
Tubular and tubulous steam boilers 


Exhibiting advertisements by day 
aud by night. 
Velocipedes. 


Perambulator wheels. 


| Purifying water, 
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ABBREVIATED TITLES, &0. 





Nos. 
NAMES, &c. 
Dates OF APPLICANTS. 
M iy 5 " 
2116 A. W. Kershaw, Lan- 


caster. 


2117 J. Goodwin, Stoke- 
upon-Treut 

2118 Bosquet 

2119 Charpentier 





2120 W. McGill ,Lambeth 
T Ww. Helliwell, Brig- 
l 


Stuttgart, 
Germany. 





123 Haddan. Rickert 
2124 | J. M. Hart, London 
2125 K. Parzelski, Jar- 
2126 

2127 

2128 W. Arthur, London, 
2129 D. Johnson, Chester, 


and 5 C. Tisley, 





E. Button Stauway. 


2138 A. Millar, Glasgow. 








GRANTS OF PROV 1sl04 AL 


Ventilators. 


Grinding, crushing, and pulverising 
flint applicable to pottery manu- 
facture. 

Steam generators. 

Improved calculating instrument. 


Urinals. 

Water-closet basins, and means of 
flushing same. 

Treatment of textile materials, &., 
to make them inodorous. 

Collapsible boxes. 

Locks for railway carriages 

Producing electric currents. 


Gas motor engines. 

Mechanical playing of keyboard 
instruments. 

Regulating and utilising electric 
currents. 

Mercurial air pumps. 


Armour plates. 
Leads for peu ils. 


Coatings to act as non-conductors of 
heat or sound. 

Stoves and lamps for consuming 
petroleum, and buruers applicable 
lo the same. 

Gas meters and low- 
meters. 

Prep: aring lead for secondary bat- 

es, and a new form of battery. 

andescent lamps. 

tevolving arrows, agp 

and forks, and shafts, spin 
and axles for same. 





pressure water 








Apparatus for produc ing electric | 


currents applicable for electro 
motive power purposes, 
Velo a 
Safety pin 
Apparatus for teaching musi 
Ploughs and in the method of lay- 
in g off and constructing the mole 
boards for same. 











Treat meni of espé arto gras , in 
the manufac tur e of paper. 

Electric lamps. 

Cases thread : 

Impr v my asuring and 


me omer ‘pouc 






*§ and other manumotive 


for separating and puri 

fying “* middlings.” 

§ losing valves, suitable for 
closet 

Gas producers. 






C. 


Combustion of fuel and consumption 
ol smoxe 


New aud improved penholder. 


Lubricating composition and appa- 
ratus for applying same 

Pipe connexions or couplings 

Preparation of photographic plates 
for subse quent typographic or 


other multiple reproduction of 


0 A 

Composition for cleaning and whit- 
ing dome Ste eps, 

Lamps for bic veles, &¢ 





Automatically playing pianofortes. 


Improved bottle cleaner, (Complete 
specication), 


PROTECTION FOR SIX MONTHS 


For Particulars see Corresponding Numbers in Lists of 
Applications for Patents, 


t—inno med May 5. 














No Name. No. 
1882 
4758 Lorrain. 1602 
182 
85 Bing 1604 
) Spagn jletti. | 1606 
3 Zinger, 
ij7) Samuelson &] 1608 
Manwaring | 1610 
(Marsh). l6i4 
1493. Walker and 
Simpson. 1616 
1539 Mather. 1618 
1546 Hood, 1620 
1584 Shorland, 
1588 Haddan 1622 
(Cailloch), 1624 
1590 Skene 
1592 Vavasseur. 1626 
1596 Johnson. 1828 
1598 Ryderani 1650 
Fielding. 























Name. No. Name. 
1882 
Clark 1632 Priestman. 
(Rolland), 1634. Lake (Burr). 
Scott. 1638 | Johnson 
Haddan (Clark), 
(Fiamache). | 1640 Kennedy. 
Reuther, 1641 | Smaies and 
; Rogers. 
1642 | Akester 
m). 1644 Vinning 
1646 Speuce. 
1645  Wyngaert 
(Soldan). 
C! hurch). 1650 | Penn. 
Pearsall 1652 | Wheeler. 
Abel (Rziha 1654 Shaw and | 
and Keska), Nordlindger. 
Munro. 1656 Barrett. 
Noad 1658 | Wheelhouse. 
Spence and 1662 , Hadfield, 
Watt, 1666 | Stevenson. 


No. 
| 1882 
| 1670 
1672 
1674 


| 1676 
| 1678 
1680 
1682 
1654 
1686 
1685 
liv7 


Name. 





Jameson 
Everitt, 
Abel 
(Pelzer), 
Millar, 
Orton. 
Scantlebury. 
Harrisson, 
Dolbear 
Parker. 
Nicoll, 
Kemmers, 
Williamson] 
and Fair- 
weather. 
Jacobsen and 
Jacobsen, 
srockie, 
Walker and 
Walker, 
Drake and 
Muirhead. 
ye. 


d | Glaser. 


( Liebriech) 
Fisher, 
Wetter 

(Tavan). 
Parsonage, 


> | Lake (Stone). 


724 





Rickaby. 
Boult 
(Jouanique) 
Thompson 
(Seymour), 
Varley. 
Lilley 
Morris. 
Che vem} ps& 
Da le u 


and 


Name. 





Morgan 
(Keid). 
Wenham 
young. 
Thowmps mn 
(Gaovrielli). 
Engel 
(Schmidt). 
Gilchrist ‘and 
Tt 
Res 
Piot. 
Grimmett & 
Cook. 
Verkouteren 
Johns. 
Gurd. 
tobertson. 
Pielsticker. 
De Ricci. 
Lighbody. 
Cran. 
Pell and 
Ramsay. 
Clark (La 





mids. 














Tyer. 
Young (Bat- 


Wetter 
(Bredt and 
Co.) 

Seweil, 
Hu'ton, 


and Bethel, 


Blackburst. 
Browne 
(B hit) 
Guili aume & 
Lanbert 
Sykes. 
ham 
Majo? 
Burr. 
Weldon 








Anderson & 
Crossley, 
Wetter 


Rogers. 








1799 


1801 
1503 
1807 


1813 


1815 












































Name. No. Name. 
1882 
=— 1819 | Pullin and 
(Dormitzer) | Bonser, 
Thurlow and | 1821 | Mewburn 
Sykes. ( Weiller). 
Petit, Wilding 
Bull. (Drevenstedt) 
Crofton, 1825 | Von Naw- 
Johnson rocki 
(Faure). (Langenstein) 
Fox & Whit- | 1829 | McNichol & 
ley. Holling- 
Erskine worth, 
(Rumpff). | 1831 | Ripley. 
Henderson 1833 | Heckmann & 
(Demzurs). Hausband. 
Fox, 1835 | Sebroll. 
Hoult. | (Froescheis). 
Spencer 1837 | Imray (Bor- 
(Adams). | done), 
fowan. 1839 | Collier. 
Antill, 1843 | Brierley 
Beck | (Buettner), 
( Viollette, 1845 | Whiteman 
Buisine, and} | (American 
Vinchon). | Heating & 
White, Power Co.) 
Clark (Mar- | 1847 | Haskins. 
| land and {1849 | Lake (Reid 
Neely). | and Eastwood) 
Pattie and | 1851 | Curtoys, 
Robertson, | 1853 | Burnside. 
soutet, 1855 | Glaser 
Leask. | (Klose), 
Fuk ~ 1859 | Newton 
Brydges | _ (Winkler), 
(D’ Aubigny).| 1861 | Birkby. 
Groth 1863 | Clark 
(Freyre). (D’ Autemarche) 
Il.—Announced May 9. 
Name. No, Name. 
1882 
Westgarth. 1870 | Frost. 
Rixon. 1871 | Haddan 
(Burckhas). 
1872 | Edwards 
(Sonntag). 
1874 | Brown. 
1875 FitzGerald, 
Glaisier and Biggs, and 
Briggs. Beaumont. 
Cropper, 1876 Lake (Hense 
—s S Fouanny) 
Moore). 1877 Thompeot un 
Wetter (Birkholz 
(M. “) ar , 
Griitier, Is78 | Johus 
Boulton, (G ‘ 
Lake Li er) 
(Alexander, 1879 =Lake 
Boulton and (Wilhelm) 
Perrett, 1880 Pileiderer 
Reddie kelwitz) 
(Huber). 188] : 
Voice, 18s2 Hos kins. 
Wymer, 1883 Conquest 
Wetter (/loe and 
(Hindley) Ce.) 
Abel 1884 Lake 
(Héliring) (Marchese). 
Wilson 1885 | Griffiths. 
Woo ibridge | 1887 | Richardson. 
and Wood-} 1889 | Fowell, 
bridge. Clancy, and 
Turnock, Walker. 
Holms. 1893 | Pryor. 
Morgan. 1895 | Justice 
Gre th (Crute). 
(Vilsson). | 1897 | Browne 
Swift. | (Osborne). 
Church 1899 | Lambert, 
(Aing) 1901 | Bennett 
Dicey 1903 | Reid, 
(Bilt 1905 | Dixon 
Bar low | (Rumpf). 
(Seyvdoth). 1907 | Pinder. 
Smith. 1909 | Dence and 
Jenain, Mason, 
3arlow 1911 | Harrison. 
(Holl- 1913 | Clark 
sch t). (Sebillot). 
Nightingale. } 1915 | Whiteman 
Walker (Baueran 
Bell and 1 Co) 
Harper 1917 | Knox, 
Doty. 1921 | Musgrave. 
Haddan 1923 | Spear 
(Evans). | (Be nila). 
Snillie. 1925 | Tufnell. 
Stevens and | 1927 | Mugnier. 
Major, 1929 | Randle, 
Blyth. 1931 | Yates, 
Worrall and } 1935 | Cooper, 
Kershaw. [| 1937 | Abel 
Handford | ~ hterand 
(Edison) | Ye 
Clark 1939 a 
(Samper) 1941 | Lake 
Lyte. (Gladysz). 
Brown. 1943 | Sutcliffe. 
Dufrené 1945 | Morgan- 
(Benier ana Brown 
Lamart). | _(Ketteil) 
Fox 1949 | Tuomas. 
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No Name, 
1882 
1951 Boult 

(Beasley) 
1955 Wolff 
(Malmros) 























For Particulars, 


~ LNVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


1882 
1957 | Reddie 
(Ericsson). 
1959 | Noad and 
| Salomon. 








Lake (La 
Grange). 
Hides 


(Porteus). 





see Corresponding Numbers in Lists of 


Applications for Patents. 






































May 26, 1882. 


NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 


No. Name. No. Name. No. | Name. 

1883 1882 1882 

2035 | Imray (Cla- | 2049 Brown. 2107 Jensen 
mond). | (Haviland) 









































































































































Dansey 
4874 | Wolff 

(Jensen). 
4883 | Bauer 

(Mayrhofer 





and Otto). 
4887 Edwards 
(De Souza). 
4888  Richters. 
4894 Harrison. 
4900 | James. 
4901 | Phillips. 
4905 Barney 
4907 Jensen 
(European 
Water-Gas 
Co.) 
4917 Broadbent. 




























32 | Hunt 

4934 | Wier, 

4938 | Davison. 

4945 | Lake 
(Bergstrom) 

4967 | Pumphrey, 

4970 | Clark (2£njal- 


bert) 
5008 | Fox, 
5009 | Fox and 
Whitley. 
066 | Haddan 


| 

| 

| 

| 

( Wenzel). 
5075 | Dickinson & 

} Rossetter. 
5099 | Thompson 
(McCor- 
mick), 




















4697 Byron 
4924 Marquez. 
4939 §©6St. George. 
4950 Bale 

4952 Robson. 














I 
No Name, No. Name, 
1681, 1881 





4954 | Metcalf. 

4959 | Higging- 
bottom and 
Stuart. 


398 
465 


99 


23 


944 


995 
1025 
1051 
1073 
1245 


1.—Sealed May 9, 1852 


No. 

1881 
4961 
4962 








4960 ‘Abel (Zac herl). 


4982 








No. Name. No. Name. No. Name. 
1881 1882 1882 
5704 Lake (Cope- 28 | Wood. 319 | Sellon. 
land). 31 | Lake (Peter-] 406 Clark (Bush) 
Winterros, sen), 466 McLaren 
Ridley. 63 Jensen 538 Lake 
Hewitt (Suillot aud) (Barrier & 
(Harris). David), Tourvietlle) 
5738 Lorrain. 64 Groth 603 Parini. 
5746 Lake (//an- (Giilcher). 759 Dixon 
scom), 69  Liveing and (Brénner). 
5748 MacDonald & Boys 1153  Zingler. 
1882 Bolanachi. 71 | Boult 1414. Beynon. 
1 | Lynde, ( Valentine) 1506 Coleman. 
3. Aitken. 92 | Glaser 1567 Kunkler. 
4 Huppe and (Knake) 1630 | Spence and 
Bender. 101 Lake (Zngel) Watt. 
5 Groth (Seitz)} 156 Perry. 1634 Lake (Burr). 
6 | Chaster. 176 Clark (Oudry)] 1686 Parker 
7 | Morgan 192 Cameron. 1689 Young and 
(Sudheim), 242 «Clark Hatton. 
8 | Stubbs. (Meserole).|.1763 Bull. 
14 Mackie. 245 | Lake (De 1845 | Whiteman 
18 | Morgan- Khotinsky). (American 
Brown 269 | Nottingham Heating and 
(Phelps). (Hathaway) Power Co.). 
27 | Boult 300 | Lake 2035 | Imray 
( Bussing). (Maxim) (Clamond), 
I1,—Time for entering Opposition expires Tuesday, 
May 30, 1882 
} j 
No Name. No. | Name. No. Name. 
j | 
1882 1882 1882 
21 | Lake 158 | Lake 1564 | Tams 
(Chaplin). (7 1604 | Scott, 
33 | Hunt, ” 1622 Pearsall. 
42 | Lakeman. | Vernay). 1627 | Tillett 
50 | Morgan 201 | Yelloly and (Bennett). 
| (Reid). Elwes 1642 | Akester, 
51 | Weygang. 247 | Lake 1644 Vinning. 
55 | Perry (Mefford) 1666 | Stevenson 
76 | Johnson 338 | Lake 1667 Forshaw, 
( Perret?) (Z 1682 Harrisun* 
77 | Reid. 686 | Clark 1694 Grimmitt & 
78 | Briggs. (Hopk Cook 
80 | Jackson. 68; | Clark 1706 ~~ Pielsticker. 
81 | Fordham (Hof ). $1715 Walker and 
88 | Fox. 688 | Clark Walker. 
90 | Taylor (H ). } 1746 «Sykes. 
100 | Wolff (Casse){ 689 | Clark 747 Chertemps 
102 | Sykes and | (Hopk & Dandeu. 
Abbott. 714 | Lake 1778 Cropper 
104 | Hansell. | _ (Beck). 1787 Antill, 
1u6 | Lake 794 | Barlow 1794 Voice 
(Laraway). (Fernbach\.§ 1817 | Johnson 
111 | Spencer, 1180 | Rhodes. (Wernt 
Consterdive,| 1234 | Fosbery. 1824 Dicey 
and Kimber-j 1340 | Wailes, (Bilroth) 
ley. 1512 | Jones. 1860 Worrall and 
116 | Knight. 1518 | Naylor. Kershaw 
143 | Brandon 1533 | Hodgson and] 1870 Frost 
(Cottrau). | 3roadley 1880 Pfleiderer 
144 Haddan 1554 | Beanes (Kan 
Boctt 1560 | Horsepool : 
PATENTS SEALED, 
I.—Sealed May 5, 1882. 
No. Name. No. | Name. No. Name. 
—_— 
1881 1881 | 1881 
4730 | Galloway. 4921 | Tasker. 5141 | Hearson 
4865 | Armstrong. 4927 | De Pass 5184 Suller 
4869 | Williams and (Stone). Lake (Beals 


Braham. 
Bolton. 
Lake 
(Rogers). 
Dobson, 
Gillow, & 
Davies. 
Scheibler. 
Byfield. 
Newton 
(Dehne), 
Haddan 
(Lonze), 
Lake (Jedd). 
Lake ( Paige). 
Ellis. 
Mouland, 
Lake (0' Neill 
& Stewart). 


Name. 


Blood. 


Sykes and 
Abbott. 


4963 | Hancock. 


Roemmele 




















No. Name. No, Name. No. | Name. 
1881 1881 1882 
4997 | Allison and | 5514 | Thompson 791 | Willering- 
Senior. | (Merrill), haus, 
4999 | Morgan- 5668 | Thomson. 803 | Foster. 
Srown 5743 | Pfannkuche 828 | Ferrie. 
(Wheeler), 1882 & Dunston] 905 | Swan, 
5010 | Hart. 49 | Hopkinson. 913 | Kirk, 
5018 | Sugg. 122 | Smith. 924 | Newton 
5086 | Mellor. 183 | Willering- (Dehne). 
5121 | Field. haus. 1006 | Goslin. 
5165 | Voss 257 Lehmann, 1105 | Penman. 
5188 | Bullough, 391 | Thompson 1126 Haddan 
5305 | Hamilton. (Carleton, (Crosby). 
5311 Ward. CG mn@ 11137 | Davies and 
5348 | Clark French). Higgins. 
(Armandy)| 414 | Cracknell, 1205 | Wardle. 
5387 | Young. 661 , Eldred 1213 | Wright. 
5444 | Lake (Doolittle, | 1337 | Clark 
| (Comey). 749 «Anders. (Urbah 


May 1, 


eo 





FINAL SPECIFICATIONS FILED. 

April 29, 1882, Nos, 4737, 4740, 4741, 4742, 4743, 4744, 4748, 4752, 
4753, 4756, 4761, 4763, 4774, 4873, all of the 
year 13881. 


4764, 4765, 4767, 








Femmines . 


4770, 4773, 4782, 4784, 4787, 


4797, 4798, 4799, 4801, 4802, 4810, 4815 all of 
the year 1881. 


4785, 4792, 4796, 4800, 4804, 4813, 4814, 4816, 
4839, 4937, all of the year 1881. 
3 


4584, 48 


4811, 4819, 


4820, 4821, 4824, 4825, 


4826, 4830, 4834, 4848, 4861, 4863, 4876, 4598, 
4919, 4971, all of the year 1881, 
4833, 4835, 4840, 4841, 4844, 4846, 4870, 4871, 
4903, 5100, all of the year 1881. 
” 4670, 4682, 4730, 4836, 4847, 4849, 4850, 4851, 
4855, 4856, 4857, 4866, 4867, 4883, 4967, 5038, 





PATENTS WHICH HAVE BECOME VOID. 


all of the year 1831 





1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 








No, | 








Name. No. 

1879 1879 

1594 | Crosnier. 1629 

| (Lion). 1631 

1595 | Joy. 1633 
1597 | Jackson. 

1599 | Clarke. 1637 

1604 | Pitt (Bull). 1638 

1605 | Codd. 1643 


1608 | Wilson aud | 1644 
Marshall. 1647 


1609 | M 
1612 | St 


1617 | Baker. 


1618 | Ti 


1620 | Quin, 


ason and 1648 
Price 1649 
aniar and j| 1651 
Hewer. 1652 


irnock. 1653 


1621 | Keighley and] 1654 


1623 | Lawrence 


1625 | Haresnape, 


1627 | Ge 


Nether- 
wood, 1660 


(Cranston). | 1661 
~dge 1663 


(Brasseur & 
Rrasseur) 





Name. 





Rumney. 
Hall 
Groth 
(Oberg). 
Larsen, 
Fell, 
Smeal 
Henwood. 
Hickling 
Soper. 
Hill 
Booth, 
Lake 
( Hayet) 
Payne and 
Freestone. 
Justice 
(Ritter) 
Hacdan 





No. Name. 


1879 
1665 | Hoyer. 
1668 | Welton 
1669 | Batley 
( Weston) 
1671 | Alexandre. 
1673 Sachs 
1675 Mewburn 
(Friedmann), 
1677 Cryer (Low, 
Wellington, 
& Burrage) 





1678 Leemingand | 


Ray 
1681 Horton. 
1684 Clark 
(Brichner). 
1686 Haddan 
(Hain and 
Pierce). 
1687 Heddan 


(Burbank & 


| Sprague) 








11.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 








No. Name. No. 
1875 1875 
1497 | Cooper. 1532 


1498 | Eskrett. 


1500 | Reid. 1533 


1509 | Young and 


1526 M 


512 | Aston. 
13 


Thomson, | 1534 


Merry- 1535 
weather, 1538 
Merry- 1558 
weather, & 
Jakeman. | 1560 


onks, 


1531 | Woodford & | 1565 


Woodford. | 1572 





Name. 





Lloyd Wise 
(Yagn). 
Lake 
(Dubuisson ) 
Durand and 
Marais. 
Crichton 
Kenyon 
Hunt 
(Reynoso). 
Goubet and 
Monrocq. 
Hinde. 
Corfield. 





No. Name. 


1875 


1574 Erskine. 
1582. Oram. 
1583 | Chalk and 
Chalk 
1585 Hamilton, 
Wade, 
Okes- 
Voysey, & 
Balfour 
1586 Heath. 
1588 Clark (La 
Compagnie 
de la Ton- 
nellerie Mé- 
canique) 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 











No. Name. No. Name, No. Name. 
879 1879 1879 

1773 | Darby, 1942 | Pain and 1903 Gillingham. 
838 Woodward & Cleminson.{ 1931 Foulger, 


1740 | Cowdy and 


1747 | Be 
1754) W 
1813 | D 


Chadwick, | 1772 


Andrews, 1789 


arrington- 

Kennett. 1909 
fyley. 1956 
roste. 1957 


1885 | Lloyd Wise | 1786 


(Fiat). 





Mewburn 
(Kaps). 

Tongue 
(Martin). 
3utler, 

Lake (7odd). 

Lake (7odd). 

Lake (Lev). 





2386 ©60Hartmann. 
1785 Knight, 
1544 Lake 
(Thiollier 
IS Laurent). 
1954 Boulton, 
2082 Heathorn. 
2110 | Siemens. 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
.DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 














No. Name. No. Name, No. | Name. 
1875 1875 1875 | 

1631 | Russell. 1809 | Prior, 1669 | Hacking and 
1657 | Walker. 1658 | Gubbinus., Hacking. 


1774 | Richardson. | 1704 


Spence and 


Spence. 





1737 | Savage, 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MAY 6, 1882, 

Abstracts marked with a * relate to applications not oceeded 
with. The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c. Of the 
Communicators are given in italics. ’ 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery - 
lane, E.U., either personally, or by letter, enclosing amount Of price 
and postage, and addressed to Mz. H. Reaper Lack. 


1879, 

3440. Apparatus for Washing and Treating 
Woven Fabrics: J. Smith, Thornliebank, Ren 
frew. [4d.)—The second claim is abandoned. It read thus: 
* The apparatus for treating woven fabrics with soaping or other 
liquors wherein the liquor is made to circulate by a pump and is 
projected in jets against the fabric, the parts being arranged 
substantially as hereinbefore described.” (Disclaimer and memo- 
randum of alteration. April 4, 1882), 


1881. 

3573. Smoke-Consuming Grate for Warming 
and Cooking Purposes, «c.: A. Ball, Spalaing, 
Lincoln. (84. 15 Figs.}—The smoke is consumed partly ina 
heated chamber of the stove and partly by passing it through the 
tire. Hot air chambers receive pure air whence it is distributed 
t» the room. (frovisional protection not allowed. August 17, 1881), 


3627.* Lubricants: W. R. Goodfellow, Roche, 
Cornwall. [24¢.)—Kefers to a mixture of cerosine with oil 
(August 20, 1831). 


3778. Actuating and Opening Window Sashes: 
W. Leggott, Bradtord. [(id. 5 /igs.)—'The sashes are moved 
up and down by wheelwork. Their outsides may be readily tuined 
towards the inside of the room. (August 30, 1881). 


3956. Manufacturing Plates, Bars, Girders, and 
the like by Hot Rolling Iron or Steel, &c.: yg. 
Larue, Paris. ([d. 26 fiys.)—Truss, lattice, &c, work is 
formed by rolling, the peripheries of the rolls being provided witn 
the necesary grooves, Chaunels, &c. (September 15, 1881), 


3984, Pitch Chains: A. H. Wallis, Basingstoke. 
(6d. 4 Figs.}—Each link bas a boss to receive a round pin, this 
being notched at each end to fit into corresponding ribs in the 
holes of the forks, the boss only turning on the pin. (September 15 
| 1881). 
| 4078. Alarm Signals for Railway Carriages, &c.: 

J. Norris, Staines. [td. 4 /igs.)—Upon pulling a cord a 
series of catches and levers impel rods from each side of the car- 
riage ; and their ends open out fanwise so as to beclearly visible. At 
| the same moment the cord operates bells on the engine and in the 
guard's van. (September 2], 1381). 


4117. Self-Filling and Emptying Skeps or 
| Buckets: G. Allix, London. [tid. 12 Figs.}—the two 
| haives of the skep are connected by straps to which is attached a 
crossbar for fixing the end of the chain; this is carried by a drum 
with independent action in a vertical frame having teeth for 
| pinions on the drum toengage in. (September 24, 1881). 


4124. Apparatus for Operating Switches, 
| Signals,and Barriers on Railways: H. J. Haddan. 
London. (iH. Aron, Beriwn). (1s. 35 Figs.}—These are controiled 
|from a common centre by bydraulic pressure. A pteumatic 
| accumulator is employed to secure switches and barriers in posi- 
| tion. By this arrangement the switch automatically assumes its 
former position after a train has passed over it, (September 24, 
| L881). 

4138. Apparatus for Filling Bottles or Vessels 
with Aerated Liquids, &c.: A.M. Davis and H.des 
Forges. Westminster (8d. IL Figs}—The liquid is 
delivered at the bottom of the bottle. Compressed air or gas may 
| be admitted into the bottle prior tu the admission of the liquid. 
| «September 26, 1881) 


| 4141. Supplying Lamps with Petroleum and 
other Oil: J. wilby, Barnsley. (4¢. 2 Figs.)—The oil 
| reservoir is composed of an upper and lower vessel. [he oil is 
| poured into the upper vesse] which is reversed for connexivn to the 
| lower vessel, upon which a valve closes the oil passage ; when con- 
| nected the valve spindle comes in contact with the bottom of the 
reservoir and the oil passage is opened. (September 26, 1581). 
| 
| 











4146. Manufacture of Artificial Fishing Baits 
G. Burt, Birmingham, [¢¢ 7 /igs.}—The hooks are con- 
cealed within the body of the bait, and are held there by springs 
until a strain is thrown un the line. (September 26, 1881). 


4156. Floating Batteries: A.Longsdon, London 
(A, Krupp, Essen). (6d. % Figs.) - This invention consists of a hull 
of polygonal circular, or annular section in plan ; this hull is divided 
by radial bulkheads B into a number of compartments, each com 
partment having a double bottom C. The whole of the space of 
|}each compartment is filled with water-tight cases D constructed 
| of thin iron plates, each case having a comparatively small hori- 
| zontal section, and of the depth of the hull, and divided bya 
| number of horizontal buikheads into still smaller divisions, In 
| the double bottom of each compartment there is a manhole, by 
which access is given into the space underneath for the purpose of 
securing the cases. The hull is covered with an iron deck, and the 
nterior between the cases may be filled with water up to the 








outside water line. In the bottom of the battery some permanent 
ballast F may be arranged, another and larger ballast weight G, 
being suspended below the battery by chains worked from the 
deck. This ballast weight may be lifted or lowered, or moved to 
either side, according to the most favourable conditions of stability 
and flotation. An armoured rim J may be attached at the gunwale 
by which the projectiles will be diverted without piercing the craft. 
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— 
Anchors are provided for mooring the structure, as well as for 
manouvring it for aiming purposes. A gun of comparatively 
large calibre will be mounted on deck in the centre, the carriage 
being by preference one of those known as “ Krupp's pivot- 
carrisges; however, any other convenient carriage may be applied 
if preferred. (September 27, 1881). 


4159. Bookbinding: W. Morgan-Brown, London. 
(E. 8. Boynton, Bridgeport, Conn., U.S.A.) [6d. 2 Figs.}—The 
pinding threads are sewn directly through the band-piece and 
passed within the signatures to hold the inner sheets in place, 
(September 27, 1581), 

4180. Steam Boilers, &c.: C. W. King, Manches- 
ter. (6d. 9 Figs }—Kelates more particularly to boilers with 
brick or fireclay furnaces and combustion chambers. To absorb the 
intense heat, which tends to burn away the parts of the boier 
exposed to the heat a nd flames, the inventor p!aces within the com- 
bustion chamber a large vertical water tube or chamber. Several 
arrangements are shown and described. (September 28, 1581), 


4184. Machine for the Manufacture of Printers’ 
Type: W.R. Lake,London. (/. £. Perrachon, Lyons). [6¢, 
6 Figs.) —The types are struck from a comparatively hard metal 
such as copper. The machine feeds a ribbon of copper forward 
intermittently, impresses it with the character by means of a die, 
end cuts off the finished part, (September 28, 1881). 


4188. Outside Spanish Sun Blind;: G. Hatton, 
southport, Lance. (6d. 4 Figs.)—The blind is operated by a 
sngle cord, Upon being lowered it automatically assumes the 
winged bonnet form, and when raised is wound on a roller out of 
right, (September 29, 1581). 


4189. Steam Winches: E. Latham, Birkenhead. 
ted. 4 Figs.j—The novelty consists in the connexion with the 
piston-rod ofa rocking lever, which gives off the power through a 
rod connecting with the driving shaft, (September 29, 1581) 


4191. Gas Cooking and Heating Stoves, &c.: G. 
J. Cox, Maidstone. (8d. 41 Figs.)—Refers to improvements 
in the details of former Patent 2636 of 1551. (September 29, 
1881). 


4193. Electric Lamps: C. H. Gimingham, New- 
castle upon-Tyne. (4/. 3 Figs.)|—Relates to incandescence 
electric lamps, and has reference to an improved mode of con- 
necting the carbon filament to the terminals in the lamp. The 
ends of the te'minals (composed of platinum or other suitable 
metal) are flattened. and the flattened ends are formed into a 
tube by drawing through a wire plate or otherwise; the carbon 


fig 3 
is } » 
| F 2 

A ay Fig 2 


fliament is mounted directly in these tubes, Fig, 1 represents a 
terminal wire with its end flattened out into a thin plate, which 
is thereafter bent by drawing through a wire plate, or by any other 
convenient means into a tubular form as shown in Fig.2. Both 
terminals of the lamp are thus formed, and the ends of the carbon 
sre placed in the tubular parts, as sbown in Fig. 3, and by the 
combined spring of the carton and the metal tubular parts the said 
carbon is held firmly in place in the said terminals. (September 29, 


]881) 


4196. Agglomerating or Consolidating Scrap 
jron or Steel: W. R. Lake, London. (//. Leusch, 
Guligen, Germany). (6d, 3 Figs.)—Scrap is heated in a furnace and 
then compressed. The comprested blocks are placed one upon 
another to form the bloom, which is impregnated with alkaline 
silicates for the purpose of facilitating the welding process. (Sep- 
tember 29, 1881), 


4199* Protector for Glass Bottles, &c.: A. 
Michel, Brussels: {4¢. 4 #igs.)—Consists of an upper ring 
of caoutchouc, &c., from which branches extend downwaid and 
join so as to form a bottom, (September 29, 1881). 


4207. Dynamo-Electric Machines: C. A. Barlow. 
Manchester. (A. de Meritens, Paris). (6d. 4 Figs.)—An 
iJlustrated description of this invention will be found on page 586 
of our last volume. Claim is laid to the general arrangement of 
the machine, to the use of permanent magnets with a baseplate or 
magnetic yoke of wrought or cast iron, and their application to 
dynamo and magneto-electric machines. Also to the collector, the 
bobbins. and the frame for carrying the rubbers and contact makers 
(September 29, 1881), 


4208. Stands or Frames for Liqueur, Spirit. and 
Scent Bottles : J. Meeson, Sheffield. [(d. 7 Figs.)— 
The object of the invention is to give greater facility of withdrawal 
of the contents of bottles in tilting liquor stands by raising them 
from their normal position to a second and more elevated position 
The bottles may be locked inthe stand or not as desired. (Sep- 
tember 29, 1881). 


4209. Cutlery: L. Meyer, Sheffield. (1. Frodeen) 
(6d. 6 Figs.\—The haft of a pocket-kmife is to be formed in two 
parts hinged together, and to the blade by pins parallel to the 
plane of the blade, In the closed position each half of the haft is 
tolded along one side of the blade, and the two are connected 
together at their free ende by aclip, (September 2%, 1881). 


4213. Apparatus for Drying Cut Pile Fabrics: 
J. Worrall, Ordsall, Lanc. [6d. 4 Figs.}—The fabrics are 
Grawn through the stove on endless tenter chains, arranged to 
carry them without subjecting their faces to the pressure of any 
guide bar or roller. The chains pass over rollers between serpen- 
tine guides, one of which is rigid and the other jointed, the latter 
being capable of receiving a lateral movement, limited by the 
fabric, which holds it in lateral tension. This arrangement is to 
obviate the necessity of readjusting the tension apparatus to suit 
different widths of fabric. The chains have bars with hooked 
extensions which embrace the serpentine guides, the bars them- 
Se ves serving as teeth for interlocking the recesses in the rollers 
round which the chains pass. (October 11, 1881). 


4215. Knitting Machinery, &c.: W. H. McNary, 
Brooklyn, U.SA. [ls. 10d, 17 Figs.|—Has reference to 
circular knittibg machines of the class described in Specification 
315 of 1878. and to straight knitting machinery described in Speci- 
fication 1932 of 1879. The object of the invention is to enlarge 
the capacity of these machines, as regards speed and variety of 
work, and to adapt them to work up yarns of low tensile strength, 
The specification comprises fourteen pages of letter-press and eleven 


oo of drawings in elucidation of the invention. (September 29, 
S81). 


4219. Securing Knobs to Spindles for Door 
Locks and Latches: J. Hill, London. [4/. 1 Fig.J— 
The knob is screwed on to the spindle, and is held by a set screw 


that part of the knob in which the screw is to prevent its backing 
out of its place. (September 30, 1881). 


4225. Colliery Corves and other similar 
Vehicles: J. Trippett and F. Hallam, Sheffield. 
(6d. 12 Figs.)—Clain.s “the construction of the frames of colliery 
corves or other similar vehicles with the oil or grease boxes, and 
the pedestals or hornplates and buffers or buffer pockets formed 
therewith, and with or without pockets, recesses, or bosses for the 
cross timbers, tie rods, and vertical framework of the corve body, 
and with or without an upper flange for securing the boards or 
sheets of the corve body, the said frame being made in one piece 
from end to end, or in parts, and joined together with an elastic 
joint.” (September 30, 1881). 


4227. Insulators for Animal Magnetism: J. 
Lyon, St. Helen's, Lanc. [4/4 2 /igs,)—Tnhe objects are of 
glass covered with a skin of resinous material, (September 3), 
1881). 


4229. Machinery for Composing and Distributing 
Type: H. J. Haddan, London. (U. G. Fischer, Schloss 
Holte, and A, von Langen, Diisseldorf), (6d. 16 Figs.j—For the 
purpose of sorting type, the types are provided with notches, each 
notch serving in turn for moving ® mechanism which sends the 


of tubes for containing the types to be classed, The disc is pro- 
vided at its outer edge with a number of slits corresponding to the 
number of classing tubes, the slits being partly masked by another 
dise placed beneath. Around the circumference of the upper disc 
is fitted a concentrically movable ring with similar slits fitting on 
those in the dise. Above these devices is another vertical tube 
containing the types to be sorted out by levers projecting into the 
tubes. Tne composing machinery is constructed as foliows: A 
belt combined with guide frames is used for carrying the types to 
the composing galley; the types fall into channels, which at first 
are made parallel and then successively join, and finally form one 
channel. From the last main channel the types enter an inclined 
channel leading to the galley. (September 30, 1881). 


4230. Carding Cans: H. J. Haddan, London. 
(Galmiche-Narjor, Luxeui!, France), [4d. 5 Figs.)—Consists in 
manufacturing such cans with a bottom soldered with a double 
seam to the foot of the cylinder, strengthened by a metal ring 
soldered to the cylinderand to the double seam, combined with an 


top with a metal lip. (September 30, 1881). 


4237. Apparatus for Mixing Flour: H J. Haddan, 
London. (C. Le Mee, Vfiniac, France). (6d. 3 Figs.}—Comprises (1) 
stirrer on vertical shafts in mixing chambers, which discharge the 
flour into a distributing chamber below. (2) Distributing blades on 
a vertical shaft which distribute the flour into an inclined channel 
below the distributing chamber. (3) A creeper. (4) Helices ona 
shaft revolving in a chamber for the purpose of delive:ing the flour 
regularly into hoppers. (5) Driving and controlling mechanism. 
(September 30, 1831). 


4241. Manufacture and Re-Burning or Re- 
vivifying of Bone Black, &c: A. W. L. Reddie, 
London. (?/. A. Cheesbrough, New Yok, U.S.A) [64 2 Figsj— 
The bone black is subjected to the burning operation in pots 
placed in a car or carriage which runs to and fro from the oven. 
This oven has a depressed and narrow bottom portion, in which 
are passages communicating with the external atmosphere and 
serving for the entrance and exit of the carriages. ‘he upper and 
lower portions of the oven can be separated by means of sliding 
shutters. (September 30, 1881). 


4244. Motor Engines Worked by Combustible 
Gases or Vapours and Steam: C. D. Abel, London. 
(J. Spie/, Berlin), (ls. 2d, 16 Figs,J}—Relates to an improved con- 
struction of motor engines worked by petro!eum vapour or com- 
bustible gas mixed with air so as to produce an explosive com- 
pound, An arrangement is provided whereby the heat produced 
by the combustion or explosion is caused to highly heat a perforated 
metal sphere into which water is then forced, so that in becoming 
at once converted into steam this is caused by its expansive action 
to assist in working the engine. One form of engine is shown in 
the figure, but the illustration does not include the means for work- 
ing by steam, Assuming the machine to be in the position shown 
and that the space under piston B is charged with explosive com- 
pound, then on the piston B moving upward the igniting flame will 
be drawn in through a and the charge fired. The said flame burns 
above the small cylinder a, and the firing port is at once closed by 
the piston 6 when the charge has been fired. The piston B having 
arrived at top stroke, the explosion flame will pass through a pipe 
into the cylinder A‘ charged with explosive mixture, which it 
consequently ignites, thereby causing the piston B! to perform its 
upstruke, When B! has arrived at top stroke the products of 




















Sy OS na. 
Pao |, 
combustion will escape through another pipe into the atmosphere, 
This pipe is situated at such a height on the cylinder A! that it is 
only opened when the piston B! is at top stroke. From the fore- 
going it will be seen that the explosions in the cylinders A, A', can 
only take place at every second revolution, as otherwise a sufficient 
quantity of explosive mixture would not have entered below the 
pistons. The piston g is made to perform its stroke in the propor- 
tion of 1 to 2, or 3 to 4, that is to say, it makes one stroke while 
the crankshaft makes two revolutions. By this means, firstly, the 
charge drawn in by the stroke of B' following the explosion is 
compressed by the next down stroke, as the piston g closes the side 
opening; secondly, the gases drawn in during the idle stroke of the 
engine cannot be uselessly forced out of the cylinder again. After 
the discharge of the products of combustion under pressure, the 
remaining gases at atmospheric pressure escape through the 
cylinders a and /, the pistons 6 and g of which leave a small open- 
ing for this purpose. Several modifications are described, the 
illustrations occupying seven sheets of drawings. (September 30, 
81). 


4253. Feeding Fuel to Furnaces, &c.: J. McMil- 





which takes into a groove in the spindle, A flange is screwed over 


lan. Glasgow. (87. 9 Figs.J—Is for the purpose of pee 
g een fuel up through the bottom of furnaces and fireplaces an 


type to the type-collecting tube. The classing machinery is con- 
structed as follows: Two dises are secured toa vertical spindle 
revolved by a fr ction pulley, the lower disc supporting a number 


inner cylinder fixed to the first cylinder and terminated at the | 


underneath the live fuel. In boiler furnaces the apparatus con- 
sists of a fuel box of rectangular form which slides on horizontal 
rails. In the furnace bottom an opening is made of the same size 
as the interior of the box. A dead plate is also provided of rather 
larger dimensions than the said hole. When the box is pushed 
inwards it forces the dead plate away from underneath the hole 
and the bottom of the box rises like a piston, pushing its contents 
into the fire. As the box is moved backwards it draws the dead 
plate underneath the hole again, (October 1, 1881). 


4268. Traction Engines for Tramcars: W 
Wilkinson, Wigan. (67. 3 Figs.|\—The exhaust steam and 
the escaping ‘Steam from the safety valve is led to the jacket E 
round the boiler, and from thence to the vessel H in the firebox. 
By this arrsngement the steam is superheated, and escapes 








invisibly through the uptake, The governor is arranged to open a 
valve to a steam brake when the speed exceeds the determined 
limit; Q isa dish to catch the scale, and prevent it settling in the 

| Field tubes. (October 1, 1881). 


| 

| 4269. Sewing Machines: F. Cutlan, Cardiff. 
(6d. 1 Fig.)—Consists in improvements in theaction of the shuttle 
aud also the feed in sewing machines, and is specially useful for 
“ sew round” boots and shoes. (October 1, 1881), 


4272. Machinery for Scouring and Washing 
| Wool, &c.: J. and W. McNaught, Rochdale. [éd. 
7 Figs.j—Firstly. the arrangement is such that the rakes for 
| propelling the wool will move slowly, but will act more frequently. 
| Instead of single rases, pairs are used, one being in the liquor 
\ forcing the wool forward at the time that the other is raised on its 
return stroke. Secondly, several such pairs of rakes are com- 
bined so that the last pair delivers the woo! to alternately acting 
harrows which drag it up an incline to squeezing rollers of the 
| kind described in Specification 1519 of 1880. Thirdly, the incline 
}is in the form of a@ grid, or of a plane surface faced with glass. 
The liquor frum the squeezing rollers is pumped back into scoops 
or buckets, (October 3, 1881). 


4273.* Grinding of Caustic Soda, &c,: R. H. 
Davis, Liverpool. ([2d.)—The soda is ground rapidly in a 
desiccated atmusphere. (October 3, 1881). 


4275. Steam Boilers: J. L. Rastrick, London. 
{6d. 5 Figs.}—Eacb boiler has a pair of descending water chambers 
6 b,formed in such manner that a single plate without joint is 
presented to the fire; the upper part and the sid’s of the body a 
are cylindrical, but from about the centre a' of such cyiinder the 
lower part of the boileris divided into two parts, the inner sides of 
which are preferably formed as shown to curves similar to those 
of the sides of the body a; the plates forming these two parts meet 




















| along the centre line a! of the boiler above the fire, and are rivetted 
| together and to a plate at, which is fixed, as shown, to the crown 
of the boiler, The joints of the descending water chambers 6 6 are 
placed below the firebars, and are consequently not injuriously 
affected by expansion and contraction. The firebarscc are placed 
below the boiler body a, and ona level with the upper portions of 
| the descending water chambers 6 6; suitable stays are fixed in 
| the interior of the boiler as may be required. (October 3, 1881). 


| 4276.* Steam Boilers: C. Pieper, Berlin. (A. 
Knaudt, Essen, Ruhr, Prussia). (2d.}—In single-flued boilers the 
flue is placed unsymmetrically, so that there is more space for the 
circulation of water at one side than the other. (October 3, 1881). 


4277. Manufacture of a Substance for Incorpo- 
rating with Various Articles of Food: E. J. T. 
| Digby, Hammersmith. ([4¢.]— Ground oyster shells. 
(October 3, 1881). 


4278.* Sliding Seat for Boats: H. Goatley, 
Oxford. [(2¢.]}—Lignum vite runners slide on glass surfaces, 
(October 3, 1881). 


4279. Printing Machines: H. Jullien, Molenbeek, 
St. Jean, Brussels. [6¢. 4 Figs.j)—Kelates to printing ma- 
chines for printing from flat type formes or stereo plates, and con- 
sists of improvements by which both sides of the paper are 
enabled to be printed automatically during its passage from an 
endless roll, after which it is cut into sheets of the required size. 
The action is as follows: The paper drawn continuously from the 
roll by the first drawing rollers forms a slack between that roller 
and a series of friction rollers, Drawing rollers at the top of the 
machine acting intermittently on the paper take up the slack and 
draw the paper over the lower type plate and over the upper type 
plate, and a portion of the paper, printed on both sides, passes to 
the cutters and is severed. When the paper is in position over 
each of the type plates, they, being actuated by their respective 
cams, effect their printing. (October 3, 1881). 


4280.* Machinery for Finishing Nuts, Bolts, and 
Screws: J. P. Binns, Halifax. [2¢.)—The description is 
pot sufficiently detailed for the points of novelty to be discerned. 
(October 3, 1881), 


4281* Production of M esia and Hydro- 
chloric Acid from Chloride of Magnesium; F. 
Ww R ankfort. (A. Blumenthal, Halle-on-the-Saale, Ger- 
many). (2d.J}—The chloride of magnesium is heated with or with- 
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out thea 
some other suitable « 
oxygen, 
boiled with water. 


4283.* 
Coultas, Grantham. 





(October 3, 1881) 


{(2¢.J— 


forced, «October 3, 1881), 


4284. Apparatus for peecteine Shale, &c.: G. T. 
am. 


Beilby, Mid Calder, Mid Loth 


for improvements on Patent 2169 of 1881 
retorts are held up by counterweights to relieve the lower parts 


which are subject to intense heat, from unnecessary pressure 
fire after having acted on the retorts is directed by 
ate chamber in whic 


tions into a separ 











h the steam 





admittance of 
led by being 





Machinery for Drying Grain, &c.: 
The 
travelling apron on to a perforated floor th 


grain is deliver 
, 


0 dry 


td 


ddition of carbonate of magnesium or of the carbonate of 
rthy substance under 
The magnesia oxychloride produced is divi 


air or 


J 
red by a 
air is 


Figs.)—Is 


he upper parts of the 
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nerating and 
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parti- 












separating apparatus is situated This consists of a « pes 
filled with iron bars. Water isinjected at one end and converted 
into steam which is raised toa very high temperature, (October 3 
1881), 

4286.* Dyeing with Coal Tar Colours: J. R 
Beard, Macclesfield, and C,Faesch. Godley, 
Cheshire (2d.J—The | fabric is impregnated with fatty or 
albuminous matters and fixed by steaming. Iti ard pped 
in outdo eel and teaean ready for dyeing ith is pre- 
pared by steeping the colour for several | unie acid 
and then dissolving it in spirit or glycerine wit acid. 
(October 3, 1881). 

4287. Automatic Check Valve, &c.; M. Meri- 
chenski, Poplar. [‘v. Figs valve carries & cup 
upon its upper side, The liqu Mpa and the va ws 
into the cup, and passes away down the hollow val 8 If 
the fluid enters more rapidly thanit is the d 
and its flotative power, which raises valy 5 se- 
quently the valve closes. (October 3, 1831). 


4288. Gas Engines: 
bruch, Nottingham. (‘d. 
shown in the drawings. 


When the trunk piston F travels outward, 
the space through between the trunk F 
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L by the inward movement of the valve pist J. Entering 
through the port X into the cylinder E the comy mixture 
gas and air traverses the perf ed plates R 1 which are 
layers of wire gauze to prevent fire gi . into the space | 
W. At Q the mixture encounters a flame, lighted before starting | 
the engine, and isignited, and sonsequent ex ansio n impe Is t 
piston outwards. At the same time a fre ! i v 
in behind the piston head H in the ma 
When the piston he ads G H are at the ha 
the eccentric moves the valt 1 nid 
that the ring K' on J' comme se tl 
tween W and the port X. and ¢t nac 
the pipes N and Pt ree e n the 
behind the piston head G, and between tl 


the cylinder E between the o 
cylinder cover Z. The exhaust 
stroke of the piston head G and, a 
inward stroLe of the piston head Hi 
rapidly contract to below atm € 
which exercises a tractive fore 
our —— og The exhaust product 
of that outstroke throu 
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4291. Scissors, &c.: D. 
blades are so connected that they have 
each other in entting. (October 4, 1881). 


4292. Malt Liquors: 





Peres, London. 


an endwi 


é€ mot 





2d.}—The 
m along 


A. E Wood, Wavertree, 





a 


is added to the boiled extract of malt 
(October 4, 1881), 


Lano. [(24.}—Salicylic acid 
and hops to prevent fermentation, 


4294. Manufacture of Incandescent Electric 





Lamps: A. G. Shaeffer, Newcastle upon-Tyne. (2) 
rhe globe is exhausted through a metailic pipe, which acts as 


one of the conductors $s means the usual glass seal is 


avoided. (October 4, 1881). 

ones. Steam Engines: H. E. Newton, London. 
VJ.E cSson, New York, U.S.A) [€d. 7 Figs.j)—The object of the 
inve ntion is to produce an engine that will run fast enough to drive 
dynamo machines direct rhe connecting-rod, which is very long, 
is connected directly to the e ston, which has a trunk. The pin, 


By thi 











at the small end of the rod, is forced into it s place and oscillates 
jn the piston between two plates, in each of which there are two 
half-round recesses to receive it. The slide is driven by an over 
hungcrank. The details of the oiling arrangements also form a 
prominent feature ofthe invention, (October 4, 1881). 

4296.* Conduits for Telegraphic or Telephonic 


Conductors Laid in Streets or Roadways: C. D. 






















Abel, London. (L. A. Brasseur and U. Dejaer, Brussels). (24)J— 
A trough with a cover; the cover forms part of the roadway. 
(October 4, 1881), 

4298. Device for Securing inits Place a Bolt or 
Similar Article: W. R. Lake, Lond on. (G. B. Taylor, J. 
Wood, and B 8 Clark U.S.A.) Sale renee to a 
sliding bolt. Itis f xd in one ical spring coiled 
round it, end to held egaieet th a gib, of somewhat 
peculiar shape, that passes througl r way in the bolt. 
(October 4, 1881). 

4299.+ Fountain Poems: F. Pad en Manever. 
Hannover Gummi Kamm ( . Relates to details o 
construction, (October 4 188i). 

4300. Manufacture of Pipes for Water Gas. &c.: 
- des Veeux. London M. Marx, New York, U.S.A.) (6d 

ys.) —A cy inder ct ¢ ae or bitumen is moulded on a core 

Ae metal is ro led r 1d it tof rma sheathing. (October 4, 
ast) 

4301* Lecemotives, &c v. Ges Vaan, London. 
J. F. E. Roy, Paris) 4d.}--This invention utes to details of 
locon Tang Siler furnaces and to a novel to rm of tender rigidly 
att eng As the specification contains no draw 
the points nove cannot well be determined. (October 4 
1881 

4302.* Bioyoles: J. 5. ,Sursiéee, Wwandiocham. 
f2d.j—The object of th cor the forward 
impetus of the rider i t 
prevent his being th n. 
(October 4, 1881) 

4303. Paper- Potding , Machines: Cundall. 
Thornton, Rt aay td Figs.j— ¢ Irstly, means 








us inve ntion con- 








le ninous by ine 
me yntinuous r 
scence of a thin rod 
» circumference of a 
lor movable on t 
s} ’ n comeree n 
nderstood 


4, 1881), 
4306. Construction of Furnaces and Kilns G. 


mgee, Codner, Derby. bd. 10 Figs.j--In each wall of tt 
rnace there are forn 1 grooves, narrow toward i 
widenll gas they rece de late the wall These g 
with the ashpit, and can be more or less 
October 4, 1881), 
4307* Serving Mallets and Boards used by 


Riggers and Sailors: w. Griffiths. Port Madoc. [?/.) 
Che ball wine is attached to the maliet or board, so that the 
und the rope are dispen sed with 


of ty 







t person to pass itr 


r 4, 1881 
4308.* Sole Plates for Boots and Shoes and 
Clogs: J. R. Alexander, Edinburgh. 2d.}—The plate 
: cast i has imitation nail heads formed on it. (October 4, 


4309 Gaivanio or spectrse. Batteries: A Wirth 

Frammsoct. J 

plates > placed ne 
. theesl s placed on 
























4311 Electric LAMBS :, _J. H. Johnson, Lenten. 
C A. Faure, Pe y.J—Relates to i d 
amps and refers (1) to the holders’ for the ‘carbons } 
reby the carbon may be a with ut th f 
» body of the lamp; to improved means of exhausting the 
Fia.2 
ia. ) 
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nof the carbon itself. The g 
*tallic collar or stem 4+ 
the stem and fixing the 
} tal that will ex; - n coolir 
sart ts of a metal tube « losed by 
lass, her non-conductor. The sai 1 tube 
ut into a trough ¢?to contain a metal ¢? which melt 
temperature for receiving the outer socket b so as to 





r edge of the 

joint. The iductors 
are arranged as follows: 

of wire g soldered to the tube ¢ and the other b« 


two ¢ fg. upon which is 
The one electrode is 


yider 





make an air-tight 
— the filament &, 
formed bya} 











eee 
is formed by a small tube passed through the plug dand th } 
the plate # to which the wire f is fastened, The Sieoneee 
secured by two spring clips & of metal which are made by Sones ~ 
the same into an elongated loop and then flattenin Fi ling 
and 3 are two views of such aclip. To effect the final scaling the 
metal ¢* in the cup # at the end of the tube @ is perforated = # 
very fine hole (I ig. 4). After exhaustion the fusible metal is he va 4 
and the hole thereby closed. The filament is manufac stared b 
drawing or cutting grep yhite into small strips, which are hes sted 
and bent into loops or other forms while hot (October 4, 1881), 


4312. Machinery for the Treatm 
J. Hanson, Wakefield. [td 1 Fig the Saas: 
sists in employing the fall of the ine oming sewage t dre te 
apparatus lo this end two osci lating troughs are er nployed, whic 
receive the sewage, and, when full, make a stroke to de} ieee the 
sewage, and devel p power (October 4, 1881). si 


4314. Cylindrical Drying Machines; R. Milburn, 


g it 


London. [td 4 Figsj—Kelates to drying mac iines in which 
two concentric cylinders are employed with heating agents circu. 
lating between the two, The points of nove elty ar (1) Con 
structing the cylinders in sections, the inner cylin i of each 
section being made in one piece with a longitudinal welded joint 
and such sections being connected together, (2) Leading the 
heating medium into each section separately. ( ming the 


) F 
tray of (October 4, 1881) 
4315. Fixed Converters for Making wro 
Iron and Steel direct from the Blast Furnace 
J. Lloyd, Shipnal. (4¢. 3 figs.j— 4 Vertical fixed 





corrugated or fluted metal, 


nsists of 





upper structure, which is supported by columns and a frame 
rhe lower part, in which the tuyeres or biower's n zzles are 
arranged, is supported on a tram or movable vehicle, the division 
being secured by flanges of angle iron. (Oc tober 4, 1881), 


4316.* Stoppers for eo zoe. a, H.R. 
Landon and G Legrand, Lond stoppe 
is secure! by which engage wi _ 
»ber 4, 1881). 

4317. miogenen, &c.: T. Warwick, Aston, Bir- 
minghoms . 23 Figs.}—Has reference to the wheels, driy 
ing g Sher --F iriving t (October 4, 18381), 

4318.* Vermin Trap: G. M. Gates, Tunbri 
Wells. [4d.)—The animal walks down a tilting board idge 
bait, and is prec pitated into a bowl of water. (Uctober 4, 188]) 


4320* Portable or Pocket Camera: W. Brookes 
Manchester. (2¢.)—Consists in the employment of a second 
or focussing lens of the same focal length, aud in the same plane 
with the photographic lens, and connecte i thereto so that the two 
» focusser n simultaneously, one upon the ground glass and 
the otheron the sensitised plate, (October 4, 1881) 





ar n on gx 


iugs 


bands, 











4321. Screw Propellers: <= Jones, Liverpool, 
1e alternate blades have the leading and following edyes 

1t off in a rounded sweep from about mid length to the 

Xtremity. (Uctcber 5, 1881), 

4322.* Apparatus for Use in Cutting Glass for 


A. Cowan, London. (2. 


the edge of wh 


Photographers, &c.: 


es a bed with a hinged flap, h serves as a 


guide to the diamond. (October 5, 1881) 

4323.* Photographic Changing Box: c Sands 
London. [2d }—Kelate 8 to the opening and sing of the box 
und dark slide (O tober 5, 1881) 


4325. Cleansing Hollow Vessels: C. Davis ~en- 
Gon, and a T. apa Brentwood. (24.)— [he cleansing 
sxcted by spri expan 


pgs which ito ut the vess« t t 


Isl) 


4326. Stop-Valves, Cocks, or Taps for Steam, 
Water, or other Fluid under Pressure: J Mangers 
son, Preston. [fd 2 #igs.j}—The cam is opened against 
uid pressure by mear : cam which operat 
the spindl e& (UC 

4328. Manufacture of Paper wires, Se. mney 
M. Whiting, Manchester. tel 





8 against 





tober « 


$ in the manulact 



































1 t phosphor bronze or phosphor bra 
paper wires. (October 5, 1581). 

4333.* Cabinet with Wash Basin and Urinal 
Basin Combined: G. Nobes, London. ([21.|— ite dis 
charge from the first basin flushes the second. (Uctober 5, 158] 

4335. Construction of Harbours. Se. : wae a. 
Kinipple, Londen. lid. 17 Figs.j—Has for « fa 
tate the carrying « {f such works by simplify te me AD al 
arrangements seed, and by lessening the time occupie i 
struction. \fte rthe bottom has been prepared blocks of concret 
are lowered into position, and the bedding surfaces are rubbed 
tog r so as to abrade their skins, and thereby cause clea 

ementing faces to bed together, thus forming a intless 
The blo ks n either side and across the ends constitute the ou 
sides and partition walis of sections of the submerged siructur 
and the hvilow central portious or pockets or ce < s are filled u 
with concrete, Aniron guide is laid on the upper surface of tbh 
uppermost of the side blocks of concrete to receive a trave 
casing whose interior section corresponds to the outline t 

lwork. ( rete is poured into the casing, and w 
the latver is drawn (October 5, 1881), 

4336. Treating Raw Hides: D. R. Ss. Galbraith, 
Edinburgh. ([24.)—Before tanning the hides are imr 
a solution ot sulpuurous acid, or in a solution of the bisuiphites ot 
soda, potash, lime, or other compound of sulphurous acid. (Uctober 4 
i581) 

4337.* Srapeanen of Ships. &c.: W.R. Kinipple, 
Westminster zd.j—Large paddle -wheels are arranged in 
e centre of the ship in such manner that _ can be raised 

ming into shallow w ater, (October 5, 1881) 

4338.* Looms: J. Leeming. Bradford. Yorus 
2d Is for an arrangement of * he’ and “sbe” pulleys, whet 
when they are put into contact the motion of the loom is re 
October 5, 1831). 

4339. Manufacture of Achromatic Lenses: N 
Lazarus, London. (2¢.)—The invention consists in cemevt 
ing together the polished surfaces of two different kin is of gla 
such as crown and flint and afterwards grinding an! 
polishing such mpound giass in the usua: manner, (Vctutel 
15851), 

4341.* Manufacture of Umbrella Furniture: T. 
W. Haddon. Birmingham. (24.|- Kefers to runners ant 
top notches used for uring the ribs of umbrellas, &c. (October 
1s8] 

| 4343. Apparatus for Extinguishing Fires: J. 
| Dutton, Bermondsey. [6¢. 3 /igs.j—Counsists of metal 
troughs, secured between the joists of the r ahel each floor in 

iilding, and in connexion, through vertical pipes, with the water 
main. so that, in the event of fire occurring in any floor a tap in 


the vertical pipe outside the building is turned on the water then 
overflowing from the metal troughs and falling down in sheets 
with great force to extinguish the fire. (October 6, 1851). 


4344.* Pianofortes: H. Springmann, Berlin 
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iw. Fischer, Dresden). [2d.]—Metal forks are used instead of 
strings, and resonance tubes are employed in connexion with them. 
(October 6, 1881). 

4347. Fireboxes of Steam Boilers or other Fur- 
naces for the Purpose oft Consuming Smoke: J. 
Shepherd, Manchester. (6d. 3 Figs.}—In lieu of, or in com- 
bination with, the usual bridge, is an air box divided into com- 
partments, Air passing under the firebars enters the box, and in 
nassing through its compartments becomes highly heated ; it then 
escapes through an adjustable opening at the back of the box and 
mixes with the gases from the fuel. The front of the heater is 
shielded by firebrick. (October 6, 1881). 


4354.* Screw Propellers: J. Carr, Heaton, near 
Newcastle. (2d.)—Relates to screw propellers formed with 
blades made separately, and arranged so as to be fitted together 
to form a propeller of two, three, four or more blades as desired. 
(October 6, 1881). 


4355 Manufacture of Boots and Shoes: W. H. 
Stevens, Leicester. (44. 3 Figs.)—Is for an improved toe- 
cap. It is made of tanned leather, such as generally used for 
soles, and is thinned away except at that part which forms the 
end of the toe-cap, where the original thickness of leather is left, 
(October 6, 1881). 


4358.* Machines for Opening and Cleaning 
Cotton: J. and T. Bayley. Ashton, Lanc. [2d.)—Kelates 
to improvements to the compartment for dirt, &c., desc~ibed in 
Patent 1111 of 1875, it now being divided into separate divisions ; 
refers also to the use of such compartments in other opening and 
closing machines. (October 7, 1851). 


4364* Velocipedes: A Phillips, Birmingham. 
[id.J—telates to driving mechanism; also to a driving engine 
actuated by electricity from an accumu'ator and carried by the 
(October 7, 1881). 


4365.* Means and Apparatus for Assisting 
Vision: P. Adie, London. (2d j—To enable the wearer to 
ree behind him, the outer portion of each lens of a pair of spectacles 
are made into mirrors, a smal] portion of the inside ends being 
blackened. (October 7, 1881). 

4367." Dwelling Houses, &c: S.E. Simpson, Bir- 
mingham. (24.)—Is for an arrangement of houses such as to 
economise front space, while at the same time the sanitary laws 
are not violated and the provisions of the Local Government Act 
(Protection refused. October 7, 1881). 


4370.* Apparatus for Ascertaining the Density 
of Various Bodies: E. Jones, London. (2d.)— Relates 
to an instrument for ascertaining the specific gravity of saccharine 
solutions used by brewers, but it is applicable otherwise, (October 7, 
1881) 


4371.* Fastenings for Brooches, &c.: E. 8. Jones, 
Bridgwater, Somerset. (24)—Consists of a spring catch 
in conpexiou with the ordinary pin fastening. (October 7, 1881). 

4372. Machine for Cutting Shives: E. J. Heal. 
London. (44. 3 Figs.)—This is a tool to fit on the mandrel of a 
lathe, and consisting of cutters arranged ina cylinder within which 
is a piston pressed forward by a spring; to the front of the piston 
is fixed a disc having lugs at its periphery to keep the latter in 
position. The cutters are caused to open out, when at work, so 
as to produce a tapered shive. The disc is detachable, 80 that a 
larger or smaller one may be fitted according to the size of shives 
it is desired to cut, (October 7, 1881). 


4376* Constructing and Glazing Roofs, &c.: J. 
Carter, Uxbridge. [2¢.)—The puriines are attached to the 
principals by thumb-screws, The upper ends of the panes entera 
groove in one purlin and the lower ends rest on the next purlip. 
ihe panes are kept tight by screw hooks. Channels are provided 
for inside condensation, &c. (October 8, 1881). 


4378.* Railway Signals: H. Cuthbert and G H. 
Smith, Manchester. (2¢.}—Relates to a lever arrangement 
in connexion with the ordinary signal, to the former being con- 
nected a fog signal. The arrangement is such that when the signal 
is placed at danger the detonator will be automatically placed in 
position to be exploded, (October 8, 1831) 

4380.* Measuring the Fermentative or Fer- 
mentable Power ot Certain Substances: J. Wat- 
son, London. (A. Champy, Aniwep). [2d.)—Consists of appa- 
ratus for measuring the fermentative powers of yeast, the invent on 
being based on the fact that yeast possesses the property of decom- 
posing glucose into two principal parts bearing a definite propor- 
tion to each other. (October 8, 1881). 

4382. Perambulators: C. H. Brassington, Man- 
chester. (2d.)—The bodies are formed of light metallic piates 
on a wooden or metalframework. (October 8, 1581), 


4383. Electric Bridges for Incandescent Lamps, 
&c.: St. G. Lane- Fox, Westminster. [64 4 Figs.)— 
The invention relates (1) to the employment for the purpose of 
reducing filaments for incandescent electric lamps to a definite or 
specified resistance, of a series of bottles or vessels charged with 
hydro-carbon gas or vapour in which the filaments are immersed, 
the said vessels having connexions so arranged that the filament 
inany of such vessels can be connected at will with a source of 
electricity, and to a measuring apparatus employed to test the 
resistance of the filament. (2) To reducing the bridges in the first 


velocipede. 


are met 








place to a resistance which is somewhat greater than that 
required in the lamps and then after they bave been mounted iu 
their holders and before hermetically sesling them in the Jamps 
reducing or adjusting their resistance to the exact degree required. 
Each of the bottles W' to W® (Figs. 1 and 2) contains a filament, 
They are all connected to a common lead E at one end, and each 
has a separate lead at the other end. By means of a key F the 
current can be sent into each bridge in succession from the ter- 
minals L L', When the process of building up a bridge is nearly 
comp'ete the current from the generator is cut off, and its resist- 
ance is measured by the apparatus M. If the original source of 





Thomas, London. [(4<.)—Relates to the manufacture of hard, 
refractory, magnesian bricks in the following manner: Magnesia, 
or carbonate or hydrate of magnesia, containing not more than 
5 per cent. of silica, is burnt into blocks at an intense white heat, so 
as to produce @ greatly shrunk material, it is then ground with 
crude oils, or water, or tar, to form a@ plastic mass, coke dust or 
plumbago being added, and then formed into bricks. When the 
bricks are to be exposed to intense heat they are again fired at a 
full white beat, Fromthe shrunk, magnesia material, moulders’ 
sand, or loam may be formed. Bricks made as described are 
built in between the dolomite or lime bricks in the kilns used in 
the manufacture of lime bricks to prevent shrinkage. (October 8, 
1881). 


4385." Bicycles, &c.: J.8S. Edge, Birmingham. 
(2¢.]—Refers (1) to adjustable ball bearings; (2) to the forks; 
(3) to so constructing the rim that the tyre cannot escape. 
(October 8, 1881), 


4387.* Apparatus for Regulating Healds and 
Warp Threads for Weaving: Kk. Riley, Keighley. 
(2¢.]—Has for objects such an arrangement that a] the parts are 
accessible; to obtain a direct lift suitable for healds or hames; 
and to regulate the lifting and lowering bars. (October 8, 1881). 


4389. Preparation of Compounds for Dyeing 
and Printing: R. H. C. Nevile. Wellixgon Hall, 
Lincoln. ([4¢.]—Relates to the artificial production of orcin 
and substitution products thereof, and of homologous substances 
from toluol and from such of its derivatives as contain in the two 
positions meta to methyl groups, which may by suitable methods 
be changed into hydroxl groups, and to the use of the orcin and 
other substances, so prepared for the purposes for preparing 
colouring matters, and for dyeing and printing. (October 8, 1881). 


4393. Construction of Safety Valves for Do- 
mestic Boilers, &c.: C. Shields, Manchester. [(d. 
2 Figs,)—Inside the valve body is a holiow ball, whose upper side 
hasa small valve and spindle working against a valve seating in 
the lower side of a spring piston in a tubular neck forming the 
part of the valve casing. When the water in the boiler falls below 
the level of the safety valve the ball falls and opens the smal! 
valve for escape of air and steam, but as soon as the water rises 
inside the valve body the ball rises and closes the small valve, If 
the pressure of the water overcomes the spring the piston is raised 
and opens orifices in the neck to allow escape of the water. Should 
a vacuum be formed in the boiler the valve opens and prevents 
collapse. (October 10, 1881). 


4394. Obtaining Bas-Reliefs, Medals, Casts, &c., 
by Photography: E. de Pass.London. (W. //. Guille- 
baud, Paris). (8d. 2 Figs.)—Such objects are produced by means 
of the actinic action of diffused light passing through a ground 
piece of glass, on which is reproduced the photograph of the object 
in relief, and falling on sensitised gelatine. The invention is 
based on the discovery that by using diffused light and placing the 
picture at a distance from the surface of the sensitised substance, 
from which the mould is to be produced while exposed to the light, 
the edges and details of the mould become rounded or bevelied, 
according to the distance of the picture from the sensitised medium. 
(October 10, 1881). 





4397. Manufacture of Magnesia: T. Twynam, 
London. (4d.]— kelates to improvements on the Weldon 
process of manufacture, &c. The improvements could not be 


clearly described within our disposable space, (October 10, 1881). 
4403. Fire Lighters: A.G. Elliot, San Francisco. 
[6d. 4 Figs.)—Consists of a fire lighter composed of pieces of 
wood with spaces between them, the claim being to a fire lighter 
constructed so that a free space is left between the end pieces and 
below the lower edges of the intermediate pieces for the passage 
of air thereto to support combustion. (October 10, 1831). 


4406. Apparatus for the Manufacture of Knitted 
or Looped Fabrics: T. Thorpe, New Bashford, 
Notts. {6d. 11 Figs.J—(1) Refers to the “ knocking over” bits 
of straight bar knittingframes. They are placed vertically to the 
needles, their shape being somewhat like the head of a crotchet 
hook, and are carried by horizontal bars, to which vertical move- 
ment is given. (2) Consists in the application of additional thread 
carriers in such frames, to facilitate the operation of putting in an 
extra thread in * splicing,” and the making of bands or stripes in 
fashioned goods. (October 11, 1881). 


4408. Manufacture of Compound Materials 
intended for Use in the Manufacture of Water- 
proof Articles,&c.: W.O Callender, London. [i<.) 
is for a compound of 70 parts of bitumen and 30 parts of oil 
residue, the latter obtained by subjecting oil to distillation in such 
manner as to leave the residue in an elastic condition with a specific 
gravity of 1.00, For the oil may be substituted the substance known 
as elastikon. The bitumen and oil are melted separately, mixed at 
a temperature of about 220 deg. to 250 deg. Fahr., the temperature 
is then raised to 280 deg. or 290 deg. Fabr., and if the materia] is 
required to be vulcanised, flowers of sulphur are added , the heat is 
again raised to 340 deg.; the mixture is stirred for about forty- 
five minutes, and kept at the last-named temperature for abvuut 
two hours, (October 11,1881). 


4409. Manufacture of Telegraph Conductors, 
&c.: W. O. Callender, London. (4<.)—Is fora compound 
prepared as described immediately above, except that the propor- 
tions of bitumen and oil residue are 35 and 35, and that three or 
four parts of vegetable oil are added to the mixture, The propor- 
tions may be varied, (October 11, 1881). 


4410. Machinery for Dressing or Planing 
Wooden Hoops for Casks: W. Morgan-Brown, 
London. (//. F. Campbell, Concord, New Hampshire, U.S.A.) 
(6d. 7 Figs.]—Relates to details of machinery fur dressing the 
woody or heart side of a hoop whose rounded side is coverea with 
bark. (October 11, 1881). 


4411. False Bottom for Mash Tuns, &c.: G. G. 
Cave, Bristol. [(6¢. 4 Figs.J—Consists of a cast-iron plate 
having holes into which caps of copper or other material with per- 
torated heads are inserted, (October 11, 1881). 


4419. Manufacture of Paper Pulp: D.O. Francke, 
Korndal, Molndal, Sweden. [tid. 6 Figs.|—Essentially 
consists in treating fragmeuts of wood, esparto, straw, or other 
vegetable fibre with a solution of acid calcium sulphite of about 
4 deg. or 5 deg. Beaumé strength. The material is placed in a re- 
volving cylindrical vessel, and after being subjected to the action 
of the acid calcium sulpbite under heat and pressure for twelve 
or fifteen hours is, when washed, ready for use, (October 11, 1581). 


4423. Slates: W. A. Barlow, London, (7. Finger, 
Coblenz, Germany). (6d. 2 Ftgs,}—Relates to school and other 
slates and consists in making them with double folding wings or 
halves in combination with elastic hinge pieces, so that they can 
be folded as a book. (October 11, 1881). 


4432. Looms: J. Barbour, Belfast. (4. Cou//er, Kasan, 
Russia), (6d. 2 Figs.j}—The object cf the invention is to prevent 
the shuttles flying out of the shed. Across the hand rail of the 
sley there ruvs a rocking shaft provided with a number of thin 


4384. Manufacture of Basic Bricks, &c.: 8. G. | one side and the grid on the other. 


An arm stands vertically from 

the rock shaft and is connected by a cord to a fixed part of the 
| frame. When thesley is beating up this cord is suddenly tightened, 
and the shaft is rotated, lifting the blades out of the warp and over 
the cloth. (October 11, 1881), 


4444. Coating or Covering Metal Surfaces with 
other Metal or Alloy: H. H. Lake, London. (H. 
Reusch, Dillingen, Germany). [4d.)—Consists in covering iron or 
steel with metal or alloy which is tensile at red heat, by employing 
on the surface of the metal to be coated a film of tinfoil, in com- 
un with dissolved chlorides to facilitate the welding, (October 


4776. Cartridge Cases: G. Kynock, Witton, 
Staffordshire. (47. 10 Figs.]—To increase the soundness and 
durability of the cartridge cases, they are made according to this 
invention with double bottoms. (November 1, 1881). 


34 5058. Pneumatic Brake Apparatus: G. Westing- 

» Jun., Lond (6d. 1 Fig.j—Is for check valve 
apparatus applicable to brake apparatus wherein the brakes can 
be operated by an antomatic train pipe communicating with an 
auxiliary air reservoir, or by a non-automatic train pipe conmuni- 
cating with the brake cylinder, The casing A communicates at B 
with the triple valve apparatus connected to the auxiliary reservoir 
and pipe of the automatic system, at C to the non-automatic pipe, 
and at D to the brake cylinder, The annular passage F is formed 
by alining KE, and communicates with D, and with the interior of 








the cylinder through a ring of small holesG. Within cylinder E 
is a piston valve H with packing 4, which, when the piston valve 
is in middle position, closes the holes g. The valve H has 
caoutchouc facings I I', the former seating against K when the 
piston is in the one end positicr. thus cutting off communication 
between the non-automatic pipe and reservoir and cylinder E, 
while at the other end position I' seats against K' and cuts off com- 
munication between E and the non-automatic pipe, The stem L 
passes into chamber A!, and carries a slide M pressed by a spring, 
and serving to open and close the passage N leading to the atmo- 
sphere. (November 18, 1881), 


5532. Solvents for Treating Wood, &c., for the 
Production of Pulp: D. O. Francke, Korndal 
Molndal, Sweden. (2d.)— Relates to the production of the 
solvents for treating wood, &c., described in above Specifica- 
tion 4419. The acid sulphite therein described is, according to 
the present invention. produced by charging a vertical tower 
with limestone, on which a shower of water descends, while sul- 
phurous acid fumes are passed through it. The liquid which 
collects at the bottom is the acid sulphite required. (December 17, 


1881). 
1882. 

345, Wind Instruments: L, Varicas, London. 
(The Autophone Company, Ithaca, U.S.A.) [6d. 13 Figs.)—Relates 
to an instrument of the accordion class and consists in producing 
the musical sounds automatically by means of a perforated music 
sheet. (January 24, 1882), 

479. Automatic Feed Apparatus for Steam 
Boilers, &c.: J. Hayes, London. (Z. Fromentin, Paris) 
(6d. 3 Figs,j--The invention is for improvements on Patent 2179 
of 1879, and will be fully illustrated and described in ENGINEERING 
in anearly number. (January 31, 1882). 


507. Clocks: H. H. Lake, London, (A. M. Lane, 
Conn., U.S.A.) [6d. 3 Figs.)—Consists in the arrangement of 
wheels and parts by which a second-hand can be operated without 
increasing the ordinary bulk of the clock. (February 1, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








THE ELECTRIC LIGHTING COMMITTEE. 
‘Ine Select Committee appointed by the House of Commons 
to consider the measure introduced by the Government to 
facilitate and regulate the supply of electricity for lighting 
and other purposes in Great Britain and Ireland, and in con- 
junction with that Bill the several private schemes of a like 
character promoted this session, held their first sitting for 
receiving evidence on Tuesday last. 

The Hon. E. Stavhope presided, the other members of the 
committee being—Sir J. McGarel Hogg, Mr. Chamberlain, 
Mr. Alderman McArthur, and Messrs. Boord, Brooks, W. 
Fowler, Henderson, Molloy, Mitchell-Henry, H. Northcote, 
Slagg, Whitley, Puleston, and Storey-Maskelyne. The room 
was crowded with promoters and others interested in the 
subject. 

The following counsel appeared: Mr. Clifford for the Nor- 
thern Electric Lighting Supply Company ; Mr. R. 8S. Wright 
for the Corporation of Liverpool; Mr. Rodwell, Q.C., and Mr. 
Moulton for the Electric Lighting Companies ; Mr. Michael, 
Q.C., and Mr. Robertson for the Dundee Lighting Bill; Mr. 
Vember, Q.C., tor the Lighting Association of Great Britain ; 
Mr. Pope, Q.C., Mr. Vaughan Richards, Q.C., and Mr. 
Michael,, Q.C., for the Gas Light and Coke and other 
Companies; aud Mr. Jeune for the Municipal Corporations 
of Great Britain and Ireland. Several petitions were also 
presented unsupported by counsel, 

The Chairman stated that the Committee proposed in the 
first place toexamine Mr. Farrar, permanent secretary to the 
Board of Trade. 

Mr. Farrar, in reply to Mr. Chamberlain, said the Board 
of Trade were promoting the Electric Lighting Bill, intro- 
duced this session, Their reason for introducing that Biil 





blades or fingeis which descend through the warp ends and form 





electricity have a constant electromotive force a galvanometer 
may be included in the maincircuit (October 8, 1881). 


a grid or guard, The shuttle is thus confined between the reed on 


was that at the commencement of the session there were a 
large number of schemes for using the electric light, which 
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might be divided into four classes. Bills of the first class 
were proposed to confer general powers on companies pro- 
ducing and supplying electric light to produce and supply 
power, to break up streets, and to take whatever steps were 
necessary for supplying tho electric current. It was pro- 
posed that that should done with the consent of the local 
authorities, with whom the companies were to be able to con- 
tract. These Bills differed in various details, some proposing 
to supply electric power and some electric light only, and 
most of them propo~»d powers to supply, not in any particular 
district, but in any town or district in the United Kingdom. 
There were six of those Bills, but one had fallen through. 
The second class Bills were to enable the existing gas 
companies to supply light or power, and of these there were 
eight now before Parliament. Their general provisions pro- 
posed to empower the companies to supply light or power, 
but they differed very much in detail. He did not think 
that any of them adequately met the terms on which the 
electricity ought to be supplied, or sufficiently provided for 
the protection of the public from the extended monopoly 
which the companies would have. They went into provisions 
generally, but did not define either price or quality, and con- 
tained no provision for compulsory supply. The third class 
were Bills promoted by corporations or other local authorities 
which now supplied gas. They proposed to enable these 
authorities to supply light or power, but they differed a great 
deal in their details, many of them only applying to 
electricity the provisions of existing gas Acts, which were in 
many respects inapplicable, and none of them contained 
adequate provisions for regulating the supply. One of them 
—the Dundee Bill—proposed to give to the Commissioners 
not only the virtual monopoly in the power of using the 
streets, but absolutely forbade any one else to supply the 
electric light in their district. Of those Bills there were 
eight. They contained no provision as to the conditions 
under which supply might be made compulsory, and no pro- 
vision for giving a preferential supply. The Dundee Bill 
would create an absolute monopoly for the sale of electricity. 
Most of the Bills contained provisions enabling the promoters 
to supply electricity to private persons. The fourth class of 
Bills were those promoted by municipal corporations and 
local authorities, and they resembled the third class except 
that the promoters did not now supply gas. There were 
four of these Bills, but three of them only proposed to supply 
public places and not individuals. Some of the Bills pro- 

to supply electricity for power and heat as well as for 
ights. The whole subject of electric lighting was considered 
by a select committee in 1879, and that committee came to 
the conclusion that power might be given to a certain extent 
for making experiments with electric lighting, and they 
declared that gas companies had no monopoly for lighting 
public streets or private houses beyond the power given to 
them to lay pipes in the streets. Since that time seven Acts 
had been — giving local authorities power to supply 
electric light and to raise money for that purpose. The 
wers in all those Bills were generally similar in terms and 
ited in time. The sums to be raised were also limited, 
and they were all confined to local authorities. The Black- 
pool Improvements Act was passed for five years, with power 
to raise 0000/.; the Shoengeat Corporation Bill of 1879 for 
five years, and 50,000/.; the Over Darwen Improvement 
Bill for five years, and 50001. ; the Hull Corporation Electric 
Lighting Bill for ten years, and 50,000/.; the Oldham 
Improvement Act for five years, and 5000/.; another 
Lancashire Bill for five years, and 5000/.; and the Irvine 
Borough Act. 

Mr. Chamberlain: Now state the objects contemplated by 
this Bill. 

Mr. Farrar said that in the first place it avoided interfering 
with the freedom of any person to make and use electric 
power on his own terms so long ashe did not injure or annoy 
people. Any person could supply power to others so long as 
he could do that without interfering with the streets or 
property of other people, or of existing electric systems, or 
injure any persons. The second great object of the Bill was 
to provide for experiments ; for although the electric light had 
made great advances since 1879, it must be considered as 
being still in the experimental stage, and therefore it was | 


thought extremely desirable to give the utmost possible | 


| 


facilities for experiments. Consequently provision was made | 
in the second clause to enable the Board of Trade to grant | 
licenses for a period not exceeding five years, the persons to | 
whom these licenses may be granted being either local autho- | 
rities, private persons, or companies, but in the case of a | 
license granted to a private company or a private person, the | 
consent of the local authority would be necessary, The | 
licenses were to be granted for electricity either for public 
purposes defined in sub-section 3, or for private persons, There | 
was a condition attached that where a light was supplied to | 
private persons it should be supplied to every person within | 
the district on the same terms unless otherwise stipulated. | 
In that way a preferential supply was rendered impossible. | 
Another provision was that the local authority or company | 
should not be entitled to require private persons to use any | 
particular form of lamp, the object being to enable con- 

sumers to use any lamps they pleased, and so to be placed in 

the same position asthe gas consumer. The license would 

give power to break up stzeets, and it would give local | 
authorities power to borrow money. The case of a local | 
authority refusing its consent to a private company, or re- | 
quiring a longer term than five years, was met by Clause 3. 
But there were only three circumstances under which that 
case was likely to arise—namely, simple inertness, an 
eadeavour by a local authority to impose unfair terms on pro- 
moters, and the case where a local authority, being itselt at 
present suppliers of gas, might object to allowing competition. 
Such a difficulty was provided for by the undertakers being 
enabled to apply to the Board of Trade for a Provisional 
Order, to be afterwards contirmed by Parliament, and in that 
way they might obtain their powers without the consent of 
tne local authority. One of the great objects of the Board of 
Trade was to prevent the creation of a monopoly as against 
the community, and although the time was limited in some 





cases, it was provided that after the expiration of seven years 
the local authorities might require a private company to sell 
for the actual value of their then existing plant without 
compensation for future profits. A similar provision had 
been inserted in the General Tramways Act of 1870, and 
that provision had in no way interfered with the investment 
of private capital in the tramways. Under Clause 7 pro- 
moters might acquire lands, construct works, acquire licenses 
for the use of inventions and machinery, and to enter into 
such contracts and generally do whatever was necessary and 
incidental to such supply. The 8th clause was an important 
one, because it gave powers for breaking up streets, and it 
incorporated the Land Clauses Act, except that it gave no 
power for compulsorily taking land. It also provided 
penalties for damage to lines or works. Clause 11 prohibited 
unfair preference, and then there was a clause for protecting 
the Postmaster-General in regard to the telegraph wires. 

Mr. Chamberlain: Will you now state the objections that 
have been taken to the Bill. 

Mr. Farrar explained that the electric lighting companies 
had suggested that the licenses should be ted for seven 
years instead of five and should be renewable; but he thought 





it probable that on learning that the — of those licenses 
was not to grant concessions, but simply to enable experi- 
ments to be made, they would not press their suggestion. 
They also wished that the provision as to the use of lamps 
should be a little modified in order to prevent any person 
using electric light within his own premises in such a way as 
to interfere with the supply to other persons. With regard 
to the Provisional Orders, they wished them to be granted 
for twenty-one years, and also that in any case where works 
were partly in two local districts, then the local authority 
purchasing the undertaking should be obliged to purchase 
the whole. Further, they suggested that all bye-laws should 
be approved by the Board of Trade and that some alterations 
should be made in the Postmaster-General’s clause. In the 
next place several local authorities had sent in various sug- 
gestions to the Board of Trade, their first being that no 
application for a license or Provisional Order should be made 
in respect of all or any part of any district of gas supply 
without three months’ notice, during which the Local Board 
should be entitled to make a like application. A provision of 
that nature would give a preferential right to a local 
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authority as against a private undertaker, and he saw no 
objection to that, because he had no doubt the Board of 
Trade and Parliament would be disposed to give a preference 
to a local authority. At present there were certain local 
authorities who had the right of supplying gas not merely in 
their own districts but in other districts outside, and it was 
suggested that they should have not merely a preferential 
right of application. but also of supplying, and in fact that 
electricity should follow gas. In his opinion in such a case 
the local authority ought to be the persons having the right 
to a preference of supply, whether they now supplied gas or 
not, and whether the body now supplying gas was a private 
company or not, but they would have to get the consent of 
the outside district which they were supplying or obtain an 
order from the Board of Trade. Beyond these there were no 
other objections to the principle of the Bill. 

Mr. Rodwell, having been invited to cross-examine Mr. 
Farrar, said that he and Mr. Moulton were there on behalf of 
six electric lighting companies, practically to see that the 
Bill was not materially altered in various matters, and he 
thought that their position would be one rather of waiting 
until they heard whether any attack was made on the 
companies’ interests. If necessity should arise then he would 
supply scientific evidence. Under those circumstances he 
would not at present cross-examine the witness. 

Mr. Vaughan Richards at once thereupon cross-examined 
Mr. Farrar on behalf of the various gas companies. In reply 
to a series of questions Mr. Farrar said that the Board of 
Trade thought that a minor local authority should be able, 
it it wished, to get rid of the supply by a major authority 
subject to only restrictions under existing Acts as to obtaining 
consent of ratepayers. With regard to spending money the 
local authorities would be free to spend money on electric 
l ghting undertakings. The result of that might be to bring 
the public purse into direct competition with the private purse 
of companies, but that had been allowed in many cases by 
Parliament where municipal authorities wished to supply 
things which could have been supplied by private companies, 
and he thought it was a perfectly fair arrangement. It was 
too late now to say that local authorities should not supply 
things for the benefit of the public out of their own rates, 
because these things might be supplied by private undertakers. 
The question was contined to cases where there was already 


jan existing body supplying what the corporation might 


propose to supply, and in the last few years Parliament had 
refused to allow corporations to supply gas without first 
buying up the existing gas works. Gas companies had no 
monopoly except in regard to breaking up streets, and that 
bad only been allowed them by Parliament because in the 
early days of gas the breaking up of streets became a great 
nuisance, and Parliament decided to restrict it. But even 
tbat monopoly only applied to gas, and not to any other form 
of lighting, and he thought it was quite fair where something 
new was to be supplied that the public purse should be used 
as against private capital. No doubt the licenses granted for 
five years for experiments could be renewed for successive 
periods of five years, and that was astep in advance on the part 
of the Board ot Trade. He did not think the possession of the 
power would be improperly used for favouritism, and he 
indignantly repudiated any suggestion of such conduct on the 
part of the Board of Trade. He should strongly object to 
strike out the license clauses, for he liked the idea of allowing 
ex periments. 

In reply to Mr. R. S. Wright, Mr. Farrar said the Tram- 
ways Act of 1870 to some extent formed a precedent to the 
B .ard of Trade in regard to this Bill upon the question of 
campensation, but it was not intended that a private person 
should compensate any existing bocy for mere loss of business 
through competition. It was not the intention of the Board 
of Trade that local authorities should, to the exclusion of all 


other persons, have the right to supply electric light. There 
was no intention to take away from any person the right he 
had to produce and supply electricity. 

In reply to Mr. Jeune, Mr. Tene said major local 
authorities who were now supplying gas in the district of a 
minor local authority were compelled to give a supply. 
Under the Bill of the rd of Trade a minor local authority 
would be able to obtain a license for the supply of electricity, 
and there would be no control over the supply, except by the 
Board of Trade. He would give to minor authorities the 
absolute right to supply themselves with electricity just as, 
in the first instance, they had had the absolute right to 
supply themselves with gas. 

n reply to Mr. Moulton, Mr. Farrar remarked that he did 
not say electricity should not be considered as a competitor 
to gas companies in certain districts, but he would say that 
the competition was thoroughly justifiable. 

In reply to Mr. Chamberlain, Mr. Farrar said the electric 
light was a new illuminant, and the gas companies ought to 
have known of its probability of coming to the front. Mr, 
Richards had cross-examined him as to the public purse 
being allowed to come in competition with private capital. 
It was a fact that local authorities had been allowed to con- 
struct and work tramways, although they might seriously 
and injuriously interfere with an omnibus company in the 
district. 

In reply to the Chairman and to other members of the 
Committee, Mr. Farrar stated that it was the distinct inten- 
tion of the Board of Trade to give a full hearing in the granting 
of Provisional Orders or licenses to all the parties interested. 
The proviso as to limits only applied to private houses. Ifa 
company or local authority failed to carry out their license 
other people would not be prevented from obtaining licenses 
for the same purpose. It might be true that major local 
authorities had sometimes embarked in heavy expenses for 
supplying gas to minor districts, but as a rule they had been 
well paid for that and they need not be compensated. 

At the close of Mr. Farrar’s statement the Chairman said 
that was the only witness the Committee proposed to call, and 
the proceedings were adjourned until Thursday (yesterday). 








FOREIGN AND COLONIAL NOTES. 

Vignoles and|Double-Headed Rails.—The report of a 
commission appointed by the French Minister of Public 
Works to consider the comparative merits of Vignoles and 
double-headed rails gives the working out of an example, 
in which a line laid with double-headed rails of 76 lb. per 
yard is compared first with a line laid with Vignoles rails 
of the same weight, and, secondly, with a branch line 
having rails of only 60 1b., and 10 per cent. less sleepers. 
The saving in the first comparison is about 320/. per 
mile, and, in the second, about 570/. per mile. 

Austrian Locomotive Building.—An Austrian company 
has obtained an order for 40 locomotives for the Fastern of 
France Railway. ‘The price to be paid for these engines is 
stated to be somewhat high. 

Puliman Sleeping Cars.—The directors of the Pullman 
Sleeping Car Company contemplate an issue of 2,500,000 
dols. of new stock at par. This money is to be used for 
the construction of 115 new Pullman cars, which are now 
being turned out at the rate of two per week. The com- 
pany has recently made fifteen-year contracts with the 
Northern Pacific, the Oregon and Navigation, the Chesa- 
peake and Ohio, the Chicago, St. Paul, Minneapolis, and 
Omaha, and the New York, St. Louis, and Chicago. The 
company has also undertaken to furnish additional cars to 
a number of other large systems, and it is building the 
entire passenger equipment of the New York, West Shore, 
and Buffalo, and the New York, St. Louis, and Chicago 
Railroads. 

Spontaneous Coal Combustion.—Mr. Haedicke has been 
making experiments on the spontaneous combustion of 
coal, his observations tending to prove that this sponta- 
neous combustion is caused by the presence of iron pyrites. 
The pyrites are oxidised in the presence of humidity, and 
change to ferrous sulphate. While this decomposition takes 
place the coal splits; the surface exposed to air becoming 
greater, the ferrous salt changes into a ferric salt, whicu 
gives its oxygen to thecoal. In order to prevent spon- 
taneous ignition it is necessary to exclude air currents, 
unless a strong air current is caused to pass from the 
first, when it will act as a cooling agent. Humidity pre- 
venting iguition and the accumulation of oxygen, it may 
also be advisable to introduce a steam jet when a rise takes 
place in the temperature of the coal. 

An Embedded Bombshell.—A bombshell, supposed to 
have been fired by a Union troop during the war, was 
encountered in a large white oak log at a sawmill near 
Augusta, Georgia, recently. A circular saw was going 
through the piece of timber when it struck a hard sub- 
stance, which broke its teeth and stopped progress. Exami- 
nation revealed, buried in the wood, a large percussion 
bombshell, which had probably been there sixteen or seven- 
teen years, the tree having grown over it until there was 
but a slight scar left. It was found to be loaded. 

Furnace Bricks.—The Association of Proprietors of 
Steam Engines in the north of France have made numerous 
experiments which show that many of the bricks which are 
employed in building furnaces are so porous as to allow an 
easy passage forair. In consequence of these experiments, 





they advise that no bricks should be employed for the pur- 
pose which are not very compact and refractory, and that 
they should be either glazed upon the outside or covered 
with an impenetrable varnish. 

The Pas-de-Calais.—The production of coal in the Pas- 
de-Calais appears to be stillincreasing. In 1881 the output 
was 5,320,016 tons, as compared with 4,844,323 tons in 1580, 
showing an increase of 476,293 tons last year. Coal first 
began to be worked in the Pas-de-Calais about thirty years 
since. 
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The Eddystone Lighthouses (New and Old). By E. Price 
Epwarps. With an Abridgment of Smeaton’s Nar- 
rative of the Building of the Old Tower. By T. Wit- 
yiAMs. London: Simpkin, Marshall, and Co. 
‘THE appearance of this little book a few days before 
the ofticial opening of the new Eddystone Light- 
house, was very seasonable, and it enables us to put 
on record a number of facts having special interest 
at the present time. The new structure designed 
by Mr. James N. Douglass, engineer-in-chief to the 
Trinity House, is situated 40 yards S.S.E. from the 
old tower, on a rock the level of which is only 
just above that of low water. The lighthouse 
was not rendered necessary by the failure of 
Smeatou’s work, but by the undermining action of 
the sea, which has eaten out the rock below the 
base of the tower in such a way as seriously to 
imperil its safety. ‘The new work was begun in the 
winter of 1877, but the first landing on the rock was 
not effected before July 17, 1878. ‘The season was 
afavourable one and continued until December 21, 
up to which time forty landings had been effected ; 
one fourth of the cofferdam was completed and 
1590 eubic feet of rock were excavated. In June, 
1879, the cofferdam was finished, and ail the 
appliances for raising and setting the stones were 
fixed; during 1879, there had been 13] landings 
on the rock and 518 hours of work were accom- 
plished. In 1880 the masonry was carried up to 
the thirty-eighth course, and last year the tower 
was completed. The lighthouse consists of 2171 
stones, weighing 4668 tons. Up to a height of 
25.5 ft. the masonry is solid. The height from 
high-water level to the light focus, is ]30ft., and 
besides a large circular cistern recessed into the 
solid part of the base, and containing 3500 gallons, 
there are nine stories beneath the lantern. These 
chambers are, of course, cylindrical, and except the 
entrance hall and lower oil room, are all 14 ft. in 
diameter, the height of each room being 9 ft. 6 in. 
The oil rooms contain eighteen cisterns with a 
collective capacity of 2600 gallons, or more than 
enough to last for nine months. The floor above 
contains the store room, in which are kept spare 
burners, lamps, glasses, wicks and all the numerous 
necessaries for maintaining the light. Above this 
is the crane room, where provisions and stores are 
hoisted from the boats that come alongside, and then 
come the living room, the low light, a bed-room, and 
a service room, where the official work of the light- 
house is carried on. The lantern which surmounts 
the tower was made by Messrs. Chance Brothers, 
of Birmingham. It is 16.5 ft. high and 14 ft, in 
diameter. The light is produced from Douglass’s 
six-wick lamps, having a flame 4}in, in diameter. 
‘Two of these burners are fitted one above the other, 
and give together a light equal to 250,000 candles, 
or 6000 times the intensity of the lights originally 
put in Smeaton’s tower. Only one of these lamps, 
however, is to be used in ordinary weather. The 
character of the light is to be a white double- 
flashing half-minute light, showing two successive 
flashes of 24 seconds, divided by an eclipse of four | 
seconds, the second flash followed by an eclipse of | 
twenty-one seconds, The light will be visible all | 
round the horizon, and in clear weather will have a | 
range of 174 miles. ‘lhe subsidiary light below is 
to mark a special locality, and subtends an angle of 
16 deg. A large bell, of which there are two on 
the tower, will be sounded twice in quick succession 
every half minute. The structure is of granite, 
coming partly from the Dalbeattie quarries, but 
chiefly from the De Lank quarries in Cornwall, Many 
of the blocks weigh over.3 tons. 

The second part of this little volume is of great 
historical interest ; it contains an almost unabridged 
reproduction of Smeaton’s narrative of the design 
and construction of his great work. Only 127 years 
have passed since the wooden structure of Rudyerd 
was destroyed by fire, and it is curious to note from 
Smeaton’s writing, how great a space measured by 
progress, separates us from that comparatively 
recent period measured by time, and how great is 
the credit due to Smeaton for the originality and 
skill hedisplayed. The lighthouse was the property 
of a small association of proprietors, who had leased 
the privileges associated with the work of signalling 
on the Eddystone from the Trinity Board, for a 
term of 100) years. Despite its structural deficiency 
Rudyerd’s wooden tower had withstood the storms 
nearly half a century, and was finally destroyed 





business men, immediately made inquiries for some 
one “‘ who from natural genius had a turn for con- 
trivance in the mechanical branches of science ; who 
would not stand in need of being led by the actual 
execution of a similar performance ; but who solely 
from the nature of the thing, would be likely to find 
out the proper methods of executing a building of 
like kind with that which had approved itself upon 
an experience of near fifty years.” The lessees of the 
Eddystone rock applied to the Earl of Macclesfield, 
then President of the Royal Society, to recommend 
them such a person as they required, and he 
suggested Mr. Smeaton, who had given up the 
business of philosophical instrument maker for the 
more congenial occupation of practical engineer. 
At this time Smeaton was at work in Northumber- 
land, and on learning through an intimate friend— 
Wilson, the well-known Royal Academician—that he 
was desired to replace Rudyerd’s lighthouse, he 
hesitated at first to leave his work to undertake 
what he imagined (being in ignorance of the extent 
of the catastrophe) to be only a piece of repairs. 
When, however, he found that he had to design and 
carry out an entirely new structure, he entered 
into the work with the greatest enthusiasm. After 
several interviews with the proprietors, Smeaton 
was empowered to carry out the work almost as he 
wished, and he determined that the new tower should 
be entirely of stone. In quaint language, and with 
much love of detail, Smeaton describes the train of 
thought that led him to elaborate the design for his 
lighthouse, the material, form, and general mode of 
construction. With regard to the latter hesays, ‘‘From 
these beginnings I was readily led to think that if 
the blocks themselves were, both inside and out, 
formed into large dovetails, that might be managed 
so as to materially lock one another together ; being 
primarily engrafted into the rock, andin the round 
or entire courses above the rock they might all pro- 
ceed from, and be locked to, one large centre stone.” 
On the 22nd of March, 1756, Smeaton set out for 
Plymouth for the first time, the journey occupying 
five days. There he stayed until the middle of May, 
visiting the rock as often as the weather permitted, 
making the most careful examination, and taking 
very accurate levels; at the same time he gained 
information as to the stone he could obtain, the 
labour he could rely upon, and so forth. He returned 
to London on the 21st of May, more convinced than 
ever of the suitability of stone, and the objection to 
employing timber in the new work. From the data he 
had obtained he madean accurate model of the rock, 
a second model showing how he proposed to cut it 
for receiving the bed-stone of the tower, and a 
third model of the building itself. After some delays 
these models were approved by the proprietors, the 
Admiralty, and the Trinity House, and all pre- 
liminaries having been settled, Smeaton returned to 
commence actual work on the Eddystone in July. 
What remained of the working season of 1756 was 
devoted to preparing the rock for the reception of 
the foundation courses. As this was necessarily all 
done by hand during the short intervals permitted by 
the tides and weather, it was somewhat surprising 
that by the 4th September Smeaton was able to 
write that he “ judged that full one half of the work 
I intended to be done on the rock this season was 
completed.” Between the 27th August and the 14th 
September there had been expended 177 hours of 
work on the rock. Before this latter date Smeaton 
had completed the drawings for all the stones form- 
ing the fourteen solid foundation courses. In 
December the stone began to be delivered, and the 
masons were immediately set to work upon it in the 
yard Smeaton had procured, and soon after two con- 
tracts were entered into for the supply of granite 
for the outside work—200 tons in one contract and 
40 tons in another. ‘The winter was a very busy 
season for Smeaton. He had to undertake the con- 
struction of vessels to carry out the stone and 
materials, to lay down with his own hands the lines 
of every separate stone, and to control all the 
administrative and executive parts of the work. 
The question of cement was also perplexing him 
greatly, and he carried out a long series of experi- 
ments before he arrived at any decision. On the 
30th April, 1757, he made a landing on the rock, 
and completed his data for making the moulds to 
which the foundation stones would have to be cut. 
Wanting a larger floor space for laying down the 
lines, than he possessed, Smeaton applied for 
permission to the Mayor of Plymouth to use 
the Guildhall; ‘‘and I am very sure the pre- 





by fire in December, 1755. The proprietors, who 
appear to have been large-minded us well as good 


sent magistrates will blush for their predecessor 
when they are told that his worship had so little 





feeling, or attention to the public service, that I 
was absolutely refused, on pretence that the chalk 
lines would spoil the floor.” A similar refusal met 
a request to use the Assembly Rooms. A curious 
difficulty that was frequently occurring, was the 
impressment of the workmen by men-of- war, 
although all the men were furnished with Admiralty 
protection ; and though they were always released, 
constant delays and annoyance arose from this cause. 
Delay wasalso occasioned by the appearance of French 
privateers who frightened the shippers of the stone. 

On the 12th June, 1757, the first stone was set 
in place, and the next day the first course was com- 

leted ; it comprised four stones, all of granite. 

rom this time the work went forward steadily, 
with various interruptions from bad weather, until 
August 9th, when six courses were in place, bringing 
the structure up to the top level of the rock, and 
making a level platform for the tower to be started 
from. On August 1th the centre stone of Course 
No, VII. was landed; of the preceding courses each 
was begun by the stones that engrafted in the dove- 
tail recesses cut in the rock; “ these stones being, 
therefore, immovable by any assignable force 
acting horizontally, rendered those so likewise 
that depended on them ; but having now brought the 
whole upon a level, we could not have this advan- 
tage any longer; it became, therefore, necessary 
to attain a similar advantage by artificial means. 
For this purpose the upper surface of Course VI. 
had a hole of one foot square cut through the stone 
that occupied the centre, and also eight depressions 
of one foot square sunk into that course 6 in. 
deep, which were disposed at regular distances round 
the centre. These cavities were for the reception of 
eight cubes of marble, in masonry called joggles. 
As a or for setting the centre stone of 
Course VII., a parallelopied (which for shortness 
sake I will call the pis) of strong, hard marble 
from the rocks near Plymouth of one foot square 
and 22in. in length, was set with mortar in the 
central cavity, and therein firmly fixed with thin 
wedges. Course VI. being l3in. in height, this 
movable plug which reached through, would rise 
Yin. above it. Upon this the centre stone, having 
a hole through its centre a foot square, was intro- 
duced upon the prominence of the plug, and being 
bedded in mortar, was in like manner wedged (with 
wedges on each side of the plug), and every remain- 
ing cavity filled with grout.” 

We have no space to follow in detail this interesting 
record, but must content ourselves with saying that 
the work proceeded with so much despatch that on 
the 17th August, 1759, the column was completed. 
It was found that the building was not more that 
one eighth of an inch out of the perpendicular. The 
heights were as follows : 


ft. in. 

The six foundation courses o a 8 4% 
The eight courses tothe entry door ... 12 04 
The ten courses of the well hole to the 

store room floor ... Po sie . 15 & 
The height of the four rooms to the 

balcony floor... i ees « 

Total ne ‘an < -_ ? 


In October the work was finished and the first 
signal from the new lighthouse shone forth; the 
beams, from twenty-four candles, ranged in two rows 
on a chandelier. The following inscriptions were 
engraved upon the tower. On the first foundation 
stone, the date 1757; over the entry door, 1758 ; 
round the upper store room, under the ceiling, 
‘*‘ Except the Lord build the house, they labour in 
vain who build it ;” over the south window, outside 
the dwelling room, the date 1759 ; on the outward 
faces of the octagon basement of the lantern are 
engraved the directions of the compass; and upon 
the last stone set, being that over the door of the 
lantern on the east side, ‘24th August, 1759, Laus 
Deo.” 

The little book we have reviewed is a timely and 
appropriate record of Smeaton’s great work, so well 
planned and executed, that the necessity for the 
new tower was due to the failure of the rock and 
not to that of the lighthouse. We are glad to see 
that the portion which is to be removed is to be 
erected on the Hoe at Plymouth, while the stump 
will remain untouched. 








HERTFORD SEwWAGE.—The Corporation of Hertford have 
agreed with the Rivers Purification Association of 232, 
Gresham Honse, Old Broad-street, E.C., to continue the 
purification of the sewage of the town for a further period 





of five years at an increased subsidy. 
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THE LAUER SYSTEM OF SUBMARINE 
BLASTING. 

For some years past, Major Johann von Lauer, of 
the 2nd Austrian Engineer Regiment, has been carry- 
ing out a plan of submarine blasting, which has been 
productive of satisfactory results, under conditions 
where the ordinary methods could hardly have 
been employed. In 1873, Major von Lauer had to 
remove a broken bridge pier from the bed of the 
Danube, under one of the bridges of the North- 
Western Railway, and he found it necessary to 
originate some system which might enable him to 
do this without damage to the bridge. one of the piers 
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(formed of wrought-iron gas-pipe) is directed to any 
required point, On the bottom of this bar isan iron 
socket into which is inserted a round piece of wood 
c attached to the charge. For the easier manipula- 
tion of this bar, a wire rope or chain z is fastened 
to it, and connected to a windlass, ‘The roller clip 
B, through which the upper part of the bar passes, 
enables the exact position of the charge to be fixed ; 
whilst, as the platform R R can be moved to the posi- 
tions R, and R,, three rows of charges can be placed 
and fired without moving the vessel. By means of 
the bow and side anchors the vessel can be moved 
up or down stream. Five men are required to carry 




































of which was only about 21 ft. distant from the ‘ ~ftg. 7 Fig for weeks; but by this process it was removed in 
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clusion was drawn from the fact that dynamite 
exploded in the open air will fracture the substance 
upon which it rests; and it was inferred that it 
would probably do so with far greater force under a 
considerable body of water. ‘The resistance of the 
water not being equal to that of the rock or other 
solid substance to be removed, some proportion of 
the explosive force is of course lost; but never- 
theless enough takes effect upon the rock to shatter 
it considerably. The size of the cavity produced 
varies with the density of the rock and the size 
of the charge employed; the latter may be in. 
creased in proportion to the depth of the water. 
Experience has shown that the best results on 
hard rock are produced by a charge of from $4 lb. 
to 1 lb. of dynamite, where the water is at least 
from 5 ft. to 7 ft. Gin. deep. ‘The former charge of 
No. 1 dynamite will produce a cavity of from 4in 
to 6in. deepand 2 ft. 6in. in diameter; the latter 
one of from 7$in. to 10in. deep and 3 ft. 6 in. in 
diameter (Fig. 1). A second charge, fired in the 
hollow so produced, has a proportionately greater 
effect, as it acts on a larger surface, and one which 
has already to some extent beeu disintegrated by the 
former explosion (Fig. 2). The effect does not 
increase proportionately after the second discharge 
The number of charges is regulated by the depth cf 
the rock to be removed, as shown in Fig. 3. In 
porous rock far greater results are obtained, as the 
force of the explosion drives the water into the 
pores of the stone, where it acts as a wedge. This 
system can only be satisfactorily employed when 
the placing of the charges is carefully regulated. 
‘The method adopted to insure the accurate placing 
of each charge is shown in Figs. 4 to 8, which give 
details of the blasting vessel employed. It is moored 
by five anchors, as shown in Fig. 5, and from its 
stern projects a platform A A (Figs. 4, 5, and 7). 
On the outer end of this platform is fixed a mov- 
able framework R for guiding the bar carrying the 
charge; it is composed of two round wooden beams 
carrying iron rails, and fastened together by iron 
hooks #. Through the openings the placing bar F 
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be operated upon without moving the vessel, By 
means of a scafe marked upon the placing bar the 
depth of working can be regulated, ‘The apparatus 
as described is extremely simple, and its manipula- 
tion can be easily learnt. With the gang of four 
men at work one charge can be fired every four 
minutes. ‘The cost in labour and blasting material 
varies, of course, according to the conditions of each 
particular case. Major von Lauer gives the follow. 
ing details of the work which he has carried out, as 
a guide for others who may desire to adopt his 
system. 

The broken Danube bridge pier already men. 
tioned had before been ineffectually worked upon 





on the work : one directs the proceedings, two hoist 
and lower the bar, one works the chain 2, and the 
fourth supplies the cartridges. 

In commencing operations upon a rock in the bed 
of a river, the vessel must be securely moored at 
the lowest point of the stream where blasting is to 
begin, in order to facilitate the carrying down of 
the fragments, The first charge should be placed 
at the outermost position which can be taken by 
the bar (Fig. 5). It is then fired by electricity and 
the bar drawn up. ‘The shattered plug ¢ is with- 
drawn, and a fresh charge attached, which is sunk 
in the same position, if the required depth has not 
been attained by the first discharge. The bar is 
then moved to the next position, until all the first 
row of charges have been placed and fired. ‘The 
frame R is then moved to the position R,, and the 
same process repeated, as is again done at R,. 

By this process a surface of from 15 to 30 square 
yards (according to the depth of the water) can 


by this process, was conducted in about 8 ft. 6 in. of 
water. In July, 1875, Major von Lauer was engaged 
in deepening the channel of the Danube at the Iron 
Gates. Here the depth was about 6 ft. with an 
abnormally rapid current running ; 7} cubic yards of 
rock were removed in three hours, requiring 2} lb. of 
dynamite per cubic yard, and costing about 5s. in 
material, ‘This latter work gave such satisfactory 
results, both a3 regards rapidity and economy, that 
Major von Lauer reported to the Austrian Ministry 
of War that his method of blasting was simpler, 
quicker, and cheaper in working, than any of those 
hitherto adopted, 

In 1878 further operations were commenced on a 
rock in the Danube at Krems. Although they could 
not be completed, they furnished valuable data of 
the cost per cubic yard of removing rock under water, 
under ordinary circumstances. It may be calculated 
that in 20 ft. of water 1 cubic yard of rock may be 
broken up by ten workmen in one-tenth of a work- 
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ing day, at a cost of 18s. 6d., including all incidental 
expenses, ‘The material employed was new dynamite 
No. 1, in ‘cartridges of two sizes, 1 lb. and $ lb., 
cylindrical in form, the cases being of cardboard. 
treated inside and out with paraffin, to render them | 
waterproof. ‘They were fired by frictional electricity, 
generated by a field apparatus belonging to the | 
regiment, Five men were engaged in the actual 

blasting operations, three were required for preparing | 
the cartridges, which were carried by two others, | 
thus making up the above total of ten workmen. 





THE IRON AND STEEL INSTITUTE. 
CARBON AND IRON IN STEEL, 

Tue spring meeting of the Iron and Steel Insti- | 
tute was resumed. on Friday morning last, the 12th 
inst., when the first paper read was one by Mr. 
George E, Woodcock, of Sheffield, “‘ On the Mutual 
Relations of Carbon and Iron in Steel.” We shall 
hereafter publish this paper, but meanwhile we may 
state that its principal point was a contention that 
the carbon was not combined in any way with the 
iron or steel, but existed uncombined in the form 
essentially of ‘‘ diamond.” 














The discussion was opened by Mr. G. Stead, who 


could not agree with Mr. Woodcock’s theory, saying | 'ron. 


that it was disproved by the fact that the diamund 
was absolutely insoluble in acid, whereas the 
carbon residuum from iron or steel was not so. He 


|did not know why so many assertions had been 


made in reference to the effect of hydrogen 
upon the character of steel after such a smalli 
number of experiments, and suggested a form of 


experiment by means of which he thought it would | 
| be distinctly shown whether the hydrogen had any- 


thing to do with the matter or not. ‘This consisted 


| essentially in the quenching of a piece of red-hot 


wire by mercury in a vacuum. In reference to Mr. 
Woodcock’s statement that more carbon was left 
insoluble in soft than in hard steel when treated 
with hydrochloric acid, he observed that he had 
heard this statement before, but had never heard 
any proof of it. He had himself tried the experi- 
ment, dissolving the iron in a mixture of one part 
hot sulphuric acid and three parts of water, and he 
had found a black residuum which might be 
mistaken for carbon, but which, as a matter of fact, 
was phosphide of iron and not carbon. 





| mortar, 
By com- | ran entirely contrary to the ‘‘ diamond” theory. 









































bustion he found the carbon to be only .03 per cent. 

it was a common mistake, and possibly the author of 

the paper had made it. to treat the residuum as if it 

were ¢n‘irely carbon, and from this to deduce the 
amount of carbon iu the iron. We may rewark that 
the experiment suggested by Mr. Stead appears to be 
practically identical with one carriei out by Professor 
Chandler Roberts, and described by him in the 
Proceedings of the Institution of Mechanical Engi- 
ueers for 1881. 

Mr. Riley said that he had made some experiments 
on the maximum percentage of carbon which pure 
iron would take up, and he found that it reached 
4.7 per cent., and he had no doubt that this, or 

|much of it, was combined and capable of being 
| crystallised out afterwards, for the iron was white 
If Mr. Woodcock’s contention were right, he 
|should not get any compound as a residuum, but 
|merely pure carbon, or, as he called it, diamond, 
This, however, was not the case. In reference to 
the influence of other bodies than carbon upon steel, 
he had often found that rails containing the same 
amount of carbon, but different quantities of 
silicon, gave a larger deflection as the quantity of 
silicon increased within certain limits, which 
appeared to show that the silicon did not harden 
the material. Of phosphorus, also, he had found 
sometimes as much as .13 per cent. or .14 per cent. in 
| the very finest quality of soft steel, in whick all the 
| mechanical tests were passed most satisfactorily. He 
thought Mr. Stead’s proposed experiment one which 
| would satisfactorily settle the hydrogen ques- 
| tion, He then added that he had experimented on 
alloys of silicon and iron containing up to 23 per 
cevt. of silicon, and be found that such a proportion 
| of silicon threw out carbon and eventually rendered 
the iron so brittle that it might be pounded in a 
The whole of the experimental evidence 
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Mr. Gilchrist asked if the author of the paper had 
collected any of the gas passing off, or if the quan- 
tity were too small to collect, and what informa. 
tion he could give about its nature. He thought the 
author had fallen into an odd mistake in saying that 
phosphorus hardened steel and not wrought iron ; 
there was no question that it did harden wrought 
iron quite independently of the presence of carbon. 
The cases in which this occurred were quite familiar 
to engineers, and the effect of silicon was also un- 
doubtedly to harden iron ; the injurious effect of 
phosphorus, he thought, would be increased and not 
diminished with the increase of carbon. 

Mr. E. Richards, of Barrow, quite agreed with the 
former speakers that if the diamond theory were 
true the residuum must be entirely insoluble, and 
also with Mr, Gilchrist as to the unquestionably 
hardening effect of phosphorus and silicon ; but it 
must be borne in mind that the proportions in which 
the three hardening elements, phosphorus, silicon, 
and carbon, existed contemporaneously must be 
known before an opinion could be formed of the 
effect of either one of them. He had not, however, 
found that the effect of silicon in a rail was to make 
it deflect more easily, but rather to make it stiffer 
where the amount of carbon remained unaltered. 
He was glad Mr. Woodcock had insisted upon the 
importance of measurement of strains upon the 
fractured area of the material. 

Mr. Lowthian Bell could not see his way to agree 
entirely with the chemists on the question of the 
combined condition of the carbon ; he thought much 
more proof would be required before a_ final 
opinion could be formed upon the matter. Carbon in 
white iron was certainly not all combined, but un- 
doubtedly often in a graphitic condition ; he cited a 
case of white iron taken direct from the blast furnace 
containing 3.2 per cent. of carbon, of which nearly 
0.99 per cent. was combined, the rest graphitic. So 
far as there was chemical combination between the 
carbon and iron, the ties binding the two elements 
must be very loose ; he had, for example, exposed bars 
of pig iron to white heat for several days with the 
following results as to carbon: the pig in the first 
instance contained 3.7 per cent. of carbon, of which .63 
was combined, the remainder graphitic ; after seven 
days’ exposure to white heat the bar was taken out, 
the coat of oxide removed, and the iron immediately 
beneath this analysed. It was found to contain 
354 per cent. of carbon, the whole of which was 
graphitic, no combined carbon remaining, while 
after a week more of exposure to the heat nearly 
all the carbon was burnt out. He thought that there 
was probably more than the chemists were inclined 
to admit in Mr. Woodcock’s ideas. 

Professor Abel, in a letter which was read by the 
secretary, said that he thought Mr. Woodcock’s 
own chief arguments were quite sufficient to refute 
his theory. Hydrogen was certainly not an essential 
constituent of the diamond, as Mr. Woodcock ap- 
peared to think. He had, probably, mistaken some 
appearances in the structure of the iron caused by 
the manner of fracture for crystallisation in speak- 
ing of the small crystals which he had detected. 

Mr. Bauermann concluded the discussion by a 
continued reference to this point, Why should these 
erystals be said to be undoubtedly carbon? Pro- 
bably they were hard, brilliant, and octahedral, but 
this is precisely what crystals of iron as well as of 
carbon would be, and if both iron and carbon crys- 
tallised in similar fashion, probably, also, any com- 
bination of the two would do the same. The 
appearance of the crystals was, therefore, no evi- 
dence one way or the other. If, however, the 
diamond theory were true, surely a mere mechanical 
mixture of iron and carbon must show some of the 
properties of the diamond. In some Devonshire hema- 
tite, containing 95 per cent. of oxide of iron, and 5 per 
cent. of quartz, this was very distinctly marked. 
The properties were those of quartz both in struc- 
ture and hardness, and he thought it impossible 
that diamond carbon could exist pure, interspersed 
throughout the iron, without giving to the metal 
many of its peculiar characteristics, which were 
certainly not in reality to be observed. 


Economy oF Fuet tn [ron AND STEEL MANUFACTURE. 


After a vote of thanks to Mr. Woodcock had been 
passed in his absence, Mr Jeans read his.own paper 
‘*On the Consumption and Economy of Fuel in 
Iron and Steel Manufacture.” This paper, which 
we shall publish in a future number, was almost 
entirely statistical, dealing with the make of iron, 
the quantity of fuel used in different processes, 
and the possibility of economising it. 





Mr, Windsor Richards said that the statement as 
to the economy found at his works to result from the 
regenerative stove was misleading; the total saving 
of 44 cwt. of coke per ton was certainly correct, but it 
was not all due to the stove, the furnace had been 
relined and the hearth altogether improved. In his 
works he thought the real economy of the fire-brick 
stove had been about 2 cwt. of coke per ton of iron. 

Mr. E. A. Cowper said that he believed the saving 
of fuel by the use of his stoves to be from 3 cwt, to 
7 ewt. of coke per ton of iron, according to the state 
of the pipe stoves which they replaced. 

Mr. Snelus thought that the regenerative stove was 
not only more economical in fuel but also in repairs; 
he cousidered that at the West Cumberland Works 
25,000/. per annum had been saved for the last ten 
years (calculated at present output prices) by the 
use of these stoves and other improvements, and 
at least half of this he should estimate to be due to 
the stoves. By the use of better engines also an 
enormous saving had been effected, at least 7000/. per 
annum, in fuel account on three engines aud their 
boilers by the carrying out of simple improvements. 

After a gentleman had suggested that it would be 
very convenient if Mr, Jeans would reduce all his 
statements to one basis instead of leaving them in 
English and metrical units, tons of coal and tons of 
coke, Mr. Jeremiah Head said that he thought Mr. 
Jeans’ estimate of the amount of fuel used for the pro- 
duction of plate in his district was rather high; he 
would put it, judging by his own experience, at 50 cwt. 
per ton rather than at 60 cwt. He examined in some 
detail the four suggestions made by Mr. Jeans as to 
the sources of future economy. The first was the more 
complete utilisation of the waste heat of puddling 
furnaces, as to which Mr. Head remarked that in all 
first-class works the whole of the steam was obtained 
from waste heat, and even then it was unnecessary to 
put boilers to the great bulk of the puddliog furnaces. 
As to the second suggestion that some system of 
gas puddling should be more generally adopted, no 
doubt some saving could be made in this way, but 
the mechanical difficulties still remained considerable, 
as was shown by the fact that so few iron manufac- 
turers had adopted these furnaces; the main 
difficulty was, he thought, the fact that the pud- 
dler was always a contractor who raised great 
objections to carrying out his contracts in any other 
than the ordinary way with the usual furnace. 
The upholding of the furnace was also done by 
contract at so much per ton, and unless great 
personal attention were given to the matter the 
result was that the furnace would just be kept in 
sufficiently good order to enable the puddler to get 
out his turn, and any improved arrangements would 
be totally neglected ; he had little doubt that the 
present puddling furnace would remain practically 
unaltered until superseded by the general introduc- 
tion of steel. As to the third source of economy— 
the adoption of better types of engine—as long as 
the steam came from waste heat he did not see 
that much was to be gained in this way. ‘The main 
thing was to avoid complication in machinery; a 
single breakdown would swallow up the saving 
effected in the course of the work of months. 
Economy in the fourth way mentioned by Mr, Jeans 
was the adoption of sume special system of firing 
boilers so that coal slack could be used, and about 
this Mr. Head said that where all the heat was 
supplied by waste gases, there was no firing of 
boilers to be done, so that this source of economy 
also was of no avail 

Mr. Benjamin Walker, of Leeds, replied to Mr. 
Head that compound engines were not one whit 
more complicated than single cylinder engines; he 
could not understand Mr. Head's statement that in 
first-class works steam was raised entirely without 
the use of extra coal. (‘The discrepancy was explained 
by Mr. Head, who had referred to iron works only, 
while Mr. Walker was evidently thinking of steel 
manufacture). A compound engine, Mr, Walker con- 
sidered, would use only two-thirds of the fuel of a 
single one, and be not at all less simple in con- 
struction. 

Mr. Farnworth thought that the great variation 
in the consumption of charcoal given by Mr. Jeans 
was probably due to the different sources from which 
it was made, His reference to fine slack being used 
in the Casson Bicheroux furnace was erroneous, 
the fuel was used in the form of nuts or kibbles and 
not of slack. He thought that the area of the coal- 
field in South Staffordshire was much larger than 
generally supposed, and he was sanguine that there 
was still as much coal to be got out, as had already 
been won. 





Mr. Lowthian Bell considered the statistical 
part of the paper very good, a few figures were no 
doubt wanting revision ; but it was very difficult to 
separate statistics from their practical application in 
a paper of this kind. We do not know for example 
how far the results given as obtained at different 
works are in any degree comparable ; the econony 
obtained by Mr. Ybarra at Bilbao was not due to 
any superiority of his puddlers or puddling furnaces 
but essentially to the extremely different material 
with which he was dealing. If a furnace could turn 
out two tons of iron a day, of course the amount of 
fuel per ton would be correspondingly reduced, for 
the amount of fuel per day was practically the same 
whether much or little iron was made. ‘The economy 
of Styrian works bad puzzled him for a long time 
until he had examined the quantity of heat which 
was necessary to produce one ton of Styrian and one 
of Cleveland iron from the ores in which they 
respectively occurred, ‘Then the whole discrepancy 
vanished ; the former required only 59,800 thermal 
units, while the latter required 87,000, and the 
ratio of these quantities was pretty nearly the 
ratio of the fuel used, namely, 14 cwt. to 20 ewt. 
respectively. ‘The use of green wood would surely 
increase the consumption of fuel, and not bea source 
of economy. As to the use of superheated air stoves, 
no doubt there were circumstances, and probably 
these now existed in Durham, where they might 
be a means of considerable economy, but some 
of the statistics given must be considered to be 
misleading. No doubt these statistics were true, but 
to form any opinion on them we must know much 
more as to the peculiar circumstances ; for instance, 
in the case where a saving of 4} cwt. of fuel per 
ton of pig was made, the origina! consumption had 
reached the enormous figure of 25 ewt., from which 
of course it was possible to make a very large 
saving. He added that in his own works he had 
furnaces smaller than those of Mr. E. W. Richards, 
and only fitted with pipe stoves, which were certainly 
using less fuel than Mr. Richards’ large furnaces, in 
spite of their being fitted with firebrick stoves, which 
appeared to him to show that the economy of the 
latter might have been considerably overrated, and 
that often they might work no better than the old 
form of stove. As to the four sources of economy 
mentioned by Mr. Jeans, and upon which Mr. Head 
had commented, it was obvious that they could not 
all be simultaneously attained; for example, if gas 
furnaces were used there would be no waste heat to 
raise the steam ; he himself thought that probably it 
was better to utilise the waste heat in boilers than 
to employ the furnaces which left no surplus heat to 
be used in this way. As to the coal exhaustion 
question, most of the statistics published had taken 
account only of the seams at present worked, but 
besides these there were many seams 12 in. or 18 in. 
thick which could not now be worked without an 
increased cost of ls. per ton of coal won, but even 
with this addition they might obviously when neces- 
sary be just as available as those seams now being 
worked. 

Mr. Pagnell said that there must have been some- 
thing very wrong with any blast furnaces upon 
whose consumption 4} cwt. per ton of pig could 
possibly have been saved; he himself had exactly 
similar furnaces working with pipe stoves and brick 
stoves under precisely similar circumstances, aud 
as to result, they were both practically the same, 
the amount of fuel being 23 cwt. per ton of pig, 
the difference in favour of the brick stove not 
exceeding $ cwt,perton. In answer to Mr. Snelus, 
however, he admitted that the difference between 
the temperatures at which the two stoves were 
worked was only 100 deg. Fahr. 

Mr. Snelus then remarked that of course in this 
case there could be no difference between their rela- 
tive economies, but Mr. Pagnell maintained that he 
could not use any higher temperature with the fire- 
brick stove, because the result was a lower quality 
of pig. 

Mr. Morrell, being asked by the President to say 
a few words, expressed his pleasure at being present 
at the meeting, and at noticing the very high 
character of the papers which had been read. In 
reference to the use of wood with charcoal in 
American furnaces, he remarked that this only 
occurred where there was a large amount of waste 
lumber obtainable which had been well dried, and 
which had no market value. To cut down wood 
for the purpose would, of course, be out of the 
question. 

After afew words from Mr, Jeans, in reply to the 
vote of thanks passed to him, votes of thanks were 
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assed to the President and to the Council of the 
Institution of Civil Engineers for the use of their 
room. ‘The spring meeting of the Iron and Steel 
Institute was then brought to a close. 








JEFFERIS’S VALVE GEAR. 

We give this week, on page 495, engravings of 
Jefferis’s automatic expansion gear a3 constructed by 
Messrs. Tangyes, Limited, of Birmingham. Messrs. 
Tangyes have now made several engines fitted with this 
gear, one, rated at 30 horse power nominal, with 17} in. 
cylinders and 28 in, stroke, having been erected at the 
nut and bolt works of Messrs. H. Coterill, Limited, 
Darlaston, where it is doing good work. 

In our engravings, Figs. 1, 2, and 3 show the arrange- 
ment ot the gear as applied to horizontal engines, while 
Figs. 4 to 7 are enlarged views of details to which we 
shall refer presently. It will be seen from these illustra- 
tions that the expansion valve a is secured to the spindle 
hb, this spiadle having a small steam piston c! c* at each 
end, working in cylinders c* c*, cast at the ends of the 
valve chest in place of the usual stufling-boxes. Each 
of the cylinders just mentioned is connected to the 
opposite ‘end of the main cylinder a? by small copper 
pipes c® c®, and intersecting these connexions are placed 
small lift valves d' d*, which are opened and closed by 
adjustable tappets ¢' e? secured to a rod f worked from 
au eccentric on the crankshaft. The position of the 
tappets e! e? is fixed by a high-speed governor operating 
on a right and left-handed screw g' g?, to which these 
tappets are connected by brass sleeves f? and /* (see 
Fig. 7). On raising either of the valves d'! d? the corre- 
sponding expansion cylinder c or c* will be placed in 
connexion with one end of the main steam cylinder a?, 
and the steam being admitted will cause the piston c! and 
c?, with the expansion valve a, to immediately close the 
steam port in the main slide valve. 

At /! and A? are small pistons fitted on each end of the 
expansion valve spindle b, and working in air cylinders 
h* h*; these are for the purpose of forming an air 
cushion for the prevention of shock. At i! and i? (see 
Fig. +), are small brass adjusting screws for regulating 
the amount of cushion, as it is important that the pistons 
and valve should travel the full stroke with the least 
amount of cushion possible ; this arrangement is found to 
answer admirably. At &' £2 are small pet cocks for con- 
densed water that may accumulate in the small cylinders. 

We may also state that the small cylinders do not use 
their bulk of full pressure steam at each stroke, as being 
in connexion with the main cylinder the steam expands 
there to the terminal pressure, after the expansion valve 
has cut off thesteam. It will be seen from Figs. 5 and 6, 
which show larger scale views of the brass box and lever 
for litting valves d! d?, that stuffing-boxs for the spindles 
are dispensed with, a perfect steam joint being made 
with the v on the spindle working against a gun-metal 
bush, as shown. We have now before us indicator dia- 
grams taken from engines of various sizes fitted with 
the gear we have been describing, and they all show a 
good sharp cut-off. Moreover, the gear has the advan- 
tage of throwing a very light duty on the governor, a 
condition eminently favourable to the maintenance of an 
efficient control. 


HARLEM RIVER BRIDGE, 

Tne West Side and Yonkers Railway, New York, isa 
corporation that was formed for extending the elevated 
railway system on the west side of New York city over 
the Harlem River to connect with the surface roads in 
West Chester county, particularly the New York City and 
Northern Railroad (once the New York, Boston, and Mon- 
treal Railroad). This connexion is about a mile long, com- 
mencing at the end of Eighth Avenue, the terminus of the 
Metropolitan elevated line, and ending at High Bridge, 
the commencement of the New York City and Northern 
Railroad, above noted. The principal engineering fea- 
ture of the work is the bridge over the Harlem River and 
its approaches (of which we publish a two-page engrav- 
ing). In view of the contemplated improvements 
of the Harlem River by the General Government, the 
restrictions thereby created involved, Ist, a rectan- 
gular crossing with the contemplated bulkhead lines; 2nd, 
a draw span admitting of not less than 120 ft. uninter- 
rupted water way either side of the pivot pier; 3rd, masonry 
to be founded with reference to a future 18 ft. channel 
atlow water. The above restriction of location involved 
the approach work on a curve at either end of 450 ft. 
radius, The whole work is for double track and propor- 
tioned on a somewhat lighter basis than is usual for first- 
class American bridges, since it can never be subjected 
to heavy freight engines or freight traffic. The river 
bridge consists of a central draw span 300 ft. long, and a 
deck span of 100 it. at eithe: end, provided with foot- 
walks on either side in view of contemplated streets 
along the proposed bulkhead lines laid out for the river 
improvement. The above is all pin-connexion work, 
and is supported on granite piers. The approach work 
on either side consists of rivetted lattice and plate girders, 
the lattice work being so designed as to make the 
centre lines of the web members intersect in the centre 
lines of the chords. The rivetting was more carefully 


performed than is usual in American work of that 
character, the holes all being punched small, and reamed 





out when parts were assembled to receive the rivets. 
The piers for the approach work are Belleville brownstone 
coped with granite. These piers were placed radially 
to the curves of approach, and were located and instru- 
mentally maintained by a system of tr'angulation and 
intersecting lines. No direct measurem nts were made 
for any of the piers, and the whole has been 
a model of careful field work performed under the 
immediate direction of Mr. C. L. Cooke, principal 
assistant engineer in charge of the work. The founda- 
tions across the river and on the New York side, are on 
piles, and on the West Chester side, they start from the 
alluvial drift. They were all obtained by means of coffer- 
dams, excepting the pivot pier, which was founded by 
means of a caisson with movable sides. The mode of 
cofferdamming was by driving a single row of tongue and 
grooved Gin. planking with a pile driver, bracing 
internally as the water was lowered and excavations made, 
At the site of the bridge, the Harlem River bed consists 
of a plastic mud varying from 6ft. to 20 ft. in depth, 
overlaying a deposit of sand from 5 ft. to 15 ft. in thick- 
ness, under which is found a stiff clay running out toa 
knife edge on the West Chester side, where the alluvial 
drift is immediately below the sand. The 18 ft. channel 
involved piercing through the mud into the sand, and the 
above device for cofferdamming answered an admirable 
purpose, against a head of, at times, 22 ft. of water. 
Frequently the sand in the bottom gavea great deal of 
trouble, builing springs breaking through and frequently 
carrying a stream of sand from under the toes of the sheet 
piling plank. Ordinarily an 8in. pump would hold the 
bottom until piled, but one foundation was exceedingly 
troublesome, requiring a 12in., an 8 in., a 6in., and a 4in. 
pump to hold the bottom until piled aniconcreted. The 
granite employed in the river bridge was in two colours, 
dark and light, the latter being used for coping, weather- 
ing, and band courses, which was all bush hammered 
work, and the former rock faced for the body of the piers. 
The red sandstone approach piers are all rock faced, 
which contrasts handsomely with the light granite 
coping. The draw span is the portion of the super- 
structure of more special interest, it being up to date the 
largest double track draw in the world, and is rather novel 
in general design and details. It was computed on the 
theory of no end reaction whatever from the dead load, 
when closed and loaded on one or both arms, the usual 
assumption now made in America for continuous draw- 
bridges. There being an ambiguity at best, in propor- 
tioning such bridges, a single system of webarrangement 
was adopted in panel lengths of 17 ft. 4 in,, the diagonals 
towards the centre being in sets of four. The truss is 20 ft. 
deep at ends, and 40ft. deepat the centre. There are two 
trusses 26 ft. apart centres, with sidewalks cantilevered 
out from suspended cross girders. The turntable is a rim 
bearing table solely, made with extreme care, machine 
faced and turned in all moving parts. While the struss 
delivers its load to"four central posts, the bearing table is 
so arranged as to divide on eight symmetrical points on 
the drum, thus distributing the whole weight over all the 
wheels, The machinery for operating the draw is all 
within the table, and consists of a double (5 in. x 7 in.) 
cylinder oscillating engine, with shafting and friction 
clutches. The free ends of the draw are supported on 
cams, connected with the levers of which are a system of 
toggle joints and levers, for raising the rails clear and 
free from the permanent work, the whole being operated 
from the central engine by line shafting beneath the 
floor. The mechanical attachments are such that with 
the first movement of the capstan wheel which connects 
the engine with friction clutches raises the rails, follow- 
ing which the cams are drawn, when the span hangs free. 
The second motion of the capstan throws the table shaft- 
ing into gear and the bridge swings. An indicator in 
front of the operator always shows the exact position of 
the bridge and defines its centring position. The turn- 
table is also provided with hand motion, and on a still 
day three or four men can readily open the draw. 

The engine and mechanical details were supplied by 
Joseph Edwardsand Co., of New York. The flooring system 
of the whole structure is heavily timbered and guarded, 
making it impossible for a derailed engine to endanger 
the structure. The time occupied in construction was 
one year from commencement to the passage of trains, 
although considerable additional time was absorbed in 
general finishing touches, painting, &c. The following 
is the schedule of spans, with weight of iron employed 
in same—all double track. Commencing terminus 
Metropolitan Elevated Railroad : 


Lineal feet. Ib. 
4 Lattice spans, each .,., 60 234,224 on curve 450 ft. radius. 
1 Pin connexion ... - 100 166.125 river bridge. 
1 9 ove -. 800 711,758 draw span. 
Turntable, gearing, lock - 
ing gear, &c. ... ove 179,472 
1 Pin connexion .,, «. 100 166,125 river bridge. 
3 Lattice girder spans, 
each... ia «» 60 175,668 on curve 450 ft. radius, 
1 Skew lattice span ,,, 89} 123,823 on curve 450 ft. radius 
over New York City 
and Northern Rail- 
Lineal feet plate girder road. 
viaduct ... eee es 2763 197,351 on curve 450 ft. radius 
to tangent point on 
abutment 
Totals es 1386 1,954,546 





Another great American bridge is now being built 





over the Hudson River, at Albany, New York. Apart 
from the approaches, the main river bridge consists 
of two 253 ft. spans and a draw span 400 ft. long, 
the whole being built in two stories, the lower for a 
double highway and foot-passenger service, and the 
upper for a double track freight and passenger railway 
service. The end posts of the fixed spans alone weigh 
17,000 1b., and the draw span and turntable take nearly 
1000 net tons of iron. The work was commenced in 
May of last year, and is expected to be thrown open for 
traffic shortly. As in the case of the Harlem River 
Bridge, Mr. Alfred P. Boller is chief engineer, and 
Messrs. Clarke, Reeves, and Co. general contractors for 
the whole work. In the case of the Harlem River 
Bridge, however, Messrs. Clarke, Reeves, and Co. were 
contractors for the ironwork only. 








ON LAUNCHING VELOCITIES.* 
By W. Denny. 

Papers upon launching‘ have been read before this 
Institution dealing with the construction of launching 
ways, and the mechanical arrangements necessary for 
launching large ships, but there has not been yet, I think, 
any paper upon the velocities attained by vessels in launch- 
ing. Therefore, although the subject is one of what might 
be called the minor points in naval architecture, it may be 
worthy of some consideration from you. For a long time 
my firm was in the habit of observing, by chronograph, in 
the case of each steamer, the number of seconds taken 
from the release of the launch, until the sliding ways left 
the standing ways, and a careful record of these times was 
kept. But it was soon found that the information obtained 
in this way was very far from sufficient for the purpose of 
explaining the difference between the launches of different 
vessels, and we were therefore driven into making more 
continuous and accurate observations. These were made 
at first by a method introduced, I think, by the firm of 
Messrs. Robert Napier and Sons. This consisted in 
attaching a strong cord to the bow of the steamer, which 
unrolled itself from a large reel as the vessel left the ways. 
Over this cord was hung a heavy lead pendulum, designed 
to make one vibration per second. In the end of this pen- 
dulum was set a paint brush, which drew a mark across 
the cord at each vibration, the distance from centre to 
centre of each of these marks denoting the distance travelled 
by the ship in one second of time. After the launch the 
cord was measured off throughout its length, and all the 
distances set up upon a scale of seconds. It was found in 
practice that not only were the markings very indefinite, 
especially when the cord was travelling quickly, but that 
the paint brush gradually lost its paint, and the pendulum, 
from the friction of the brush across the cord, was by no 
means certain in its movements. We therefore abandoned 
this method of recording the launching velocities and 
adopted another. We employed the same arrangement of 
cord and reel, only instead of passing the cord undera 
paint brush pendulum, we took a turn of it round a disc of 
a known diameter. As the launch proceeded, the cord, in 
following the ship, turned the disc in unrolling itself from 
the reel ; a shaft through the centre of the dise by means 
of gearing communicated motion toa drum, which had a 
definite rate of speed as compared with the disc. Round 
this dram a sheet of paper was firmly fixed, and upon it 
worked one of Mr. Froude’s small pens filled with aniline 
dye, and actuated by an electric clock so as to make one 
jerk every half second, with the loss of a half-second every 
7% seconds. By this means the time element was marked, 
and as the drum had a constant ratio of travel to the 
revolving disc, and, therefore, to the speed of the launch, it 
was very easy to obtain from the diagram taken off it an 
exact measure of the speed of the launch at every half- 
second of its progressdown the ways. All our later obser- 
vations have been made in this way, but some of the curves 
before you were produced by the older method. In addi- 
tion to these observations, a check is obtained upon them 
by making five marks along the length of the sliding ways 
at known distances, the aftermost of these marks corre- 
sponding with a similar mark upon the standing ways. An 
observer with four chronographs, set in a case, so that all 
their stops can be started together by a small wooden slide, 
is placed at the stern of the vessel, so that he can observe 
the time at which each of the marks on the sliding ways 
passes over the mark on the standing ways. When the 
first mark begins to move from the mark on the standing 
ways, he starts the chronographs, and he stops each 
chronograph successively as the other marks on the sliding 
ways pass over it. There is a slight difficulty in carrying 
out this arrangement, as the movement of the ship at first 
is so slow that the beginning of observations made by the 
persons at the stern and at the bow of the vessel may not 
coincide. To avoid this, in our last launch we laid down 
telegraphic communication between the observer at the 
bow and the observer at the stern, so that they might start 
observations simultaneously. In addition to these obser- 
vations, we have one of our staff told off in a boat, suffi- 
ciently clear of the launch to be out of the way of the 
vessel, but near enough to be able to observe the dip of the 
stern. ‘This, of course, is rather a difficult observation to 
make, some allowance having to be made for the local 
wave which gathers at the stern. Although not absolutely 
correct, I think the amount of dip in each case is worth 
recording, and have therefore entered it in the table of the 
particulars of the launches. The diagrams before you 
show the data obtained from the launches of ten steamers, 
nine of these built by my own firm, and one, the Bucarest, 
by our friends Messrs. A. McMillan and Son. This firm, 
having to launch most of their steamers diagonally across 
the Leven, are obliged to make use of chain and anchor 
drags for bringing them up, and the Bucarest was checked 


_* Read at the twenty-third session of the Institution of 
Naval Architects. 
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P , | Antonio ; ' ae . 
Name of steamer .,, ooo Bancoora. Diana. Kerbela, Quetta. Clyde. India. Lopez, Mahinapua. Bucarest, Goorkha, 
; | inhdamminitag — Seeaites 

| Nov. ; d 80 Oc 1880! March 1 1 June 15, 1881. Aug. 27, 1881.| Nov. 8, 1881, Dec. 31,1881 | Dec. 20,1881 March 7, 1882 
he oe ee re eee ee 06 deg. oe | See | See | CBee 
TomPrty of ways in sixteenths 8 to 12 8 to 12 7 to 15 8 to 16 7 to 13 7 to 12 ol 17 012 Bto12 
Declivity of —— ~eonmeae ve | ott. 2in, 4 ft, 10 in. 4 ft. 9 in. 6 ft. 6 in. 4ft 8 iv. 5 ft. Gin. 6 ft. Gin, 4 ft. 2in. 4 ft.9 in. | 7 ft. Tin, 
hdepsatnapie pe He lS | @ft.10)in. | 2 ft. 14 in. 7 ft, 8in. 8 ft. 74 in. 8 ft. 9in, 7 ft, Bin, 8ft. 2in. 3 ft. 4 in. 5 ft. 10zin, 7 ft. 11pin. 
oe 8 ft. 7 in, 3fi.2in, © 8ft. Min. | 10fe hin, | 12ft. din. | 1Oft. dim. | 1Oft. 1fin, 5 ft.Oin, | 8 fe. 1ogin, | 10 ft.6in, 

" mean 7 ft, 8¥ in. 2 ft. 79 in. Sft.3hin. | 9ft.7hin, | 1Oft. Gin. 9 ft, Of in. 9 ft. 6} in, 4 ft, 2in, 7 Mt. 4hin. | 9 ft. 23 in. 
isplacement in tons .., 1560 162 1245 2076 ° | = =9210 | «= 225 1944 266 1108 2187 
Displacemen - aE. 343 ft. one 366 409 ft. 414 ft. | 433 ft. 392 ft. 251 ft. 268 ft. 406 ft. 
Length of standing way 246 ft. 114 ft. 209 ft. 288 ft. a00ft. | 298ft, 268 ft. 112 186 ft. 300 ft. 
ath ae-egae= 23 in. 15 in. 23 in. 23 in. 23 in. 23 in, 23 in, 15 in, léin, | 23 in, 
—— oquere feet of sliding ways we 943 _ a ar mr Tes 189 ‘00 O2 a 
rea, ’ " - end : i ne Las 916 6 De Jo 4 - 
7. “eme rs . idi ay 6 it 1.55 1.87 2.19 86 } me 
Fon dpincment or maare fone ai wars |, 182, | |e || oti, | Huot, | ask bin, | 5a 
He does run when maximum velocity occurred .. 183 ft. 170 ft. 4 ft. 235 | = y = > = " + & * | oe. 
on, ae mH 10.9 126 132 124 10.9 10. 84 6.1 | 12.1 
ime ica, mens 40 in 30 in, 40 in, 43 in. 43 in. 49 in 44 in. 4 om S in . in, 
rg ‘ f ‘maximum velocity i 28 in 27 in. 33 in 30 in. 34 in, 35 in — a" | = vie. 
) ? Ry in in D in. i ; i 

" ” (in knots per hour) an ‘ A . ? 8.91 5.84 554 4.83 
Mean velocity to end of standing ways 4 8 58 “. a - a B. 63 — Py - = it 
Velocity on leaving standing ways ¢ | 12.9 12 45 2 2.05 en 743 7:00 472 308 a 
Mean velocity up to maximum lid ia | & 2s 6.54 630 7.48 7.83 8.23 7.43 j . | 0 
Velocity due toan unretarded fall equal to fall of) & 

en her eae rte t 23,7 26.4 28.4 29.1 28.2 26.4 25.3 23.2 19.7 27.8 
mu 2A oo see eee eee eee . -?. 


in this way. Her curves are therefore of peculiar interest 
as compared with those of the vessels launched by my own 
firm, as showing the difference between the velocities of a 
steamer launched with drags, and the velocities of other 


by my own firm, four, the Clyde, Quetta, India, and 
Goorkha, are vessels upwards of 4000 tons gross; one, the 
Antonio Lopez, is of 3600 tons gross; the Bancoora is of 


2880 tons gross; the Kerbela, of 1937; the Mahinaputa is 
steamers launched without such checks. My firm launching of 426 tons gross; and the Diana is ‘a paddle steamer 
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SCALE 


right up the river do not require to employ drags for their | 
steamers, but bring them up by letting go an anchor, 
which is slipped after the vessel is checked, and picked up 
by a punt. I have to acknowledge my obligations to 

essrs. A. McMillan and Son for their kindness in allow- 
ing me to make use of the information obtained from the 
Bucarest’s launch for this paper. It certainly shows very 
clearly the effect of the drags. Of the steamers launched 
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of small size. There is therefore a sufficient variety before 
you to enable you to judge of the different results produced 
in launching different sizes of vessels. The weights or dis- 
placements of the steamers you will observe vary from 


| 2500 tons in the Clyde down to 266 tons in the Mahinapua, 
| and 162 tons in the Diana; but itis very curious to note, 


in referring to the table of launching data, that the maxi- 
mum velocity obtained in tbe launching of these different 








steamers does not seem to depend upon their size ; the Clyde, 
the heaviest and largest of all the steamers, having a 
maximum velocity of 9} knots, but being surpassed by a 
steamer of barely half her weight, the Kerbela, with a 
maximum velocity of 10} knots; while the Mahinapua, a 
steamer of 266 tons weight, and even the Diana, weighing 
162 tons, are found with a maximum velocity surpassing the 
Goorkha, of 2187 tons. Roughly, it may be noted that 
the highest maximum velocity recorded in the Tables is 
10} knots, the lowest velocity being a little over 7 knots, 
and the mean of the maximum velocities being about 
9 knots. 

There are launches which are supposed to have attained 
a maximum speed of nearly double this mean, but such are 
quite improbable results, and unless verified by careful 
observation should be received with doubt. On the table 
of launching velocities you will observe that the temperature 
of the air is given in the case of the last six steamers, and 
the declivity of the ways for all the vessels, also the water 
on the end of the ways, and the draughts of the vessels 
forward, aft, and mean. Besides the length and breadth of 
the standing and sliding ways, there is also given a note of 
the weight per square foot of surface on the sliding ways, 
the lowest in the case of the Diana being half a ton, and the 
highest, in the case of the Clyde and Bucarest, about 
24; tons. The dip of stern to the general surface of water, 
as previously remarked, is also given, the distance run at 
which the point of maximum velocity was obtained, and 
among other particulars, the total time of launch to leaving 
ways, the time to maximum velocity, the maximum velocity 
in feet per second and knots, the mear velocity in feet per 
second, and the velocity on leaving standing ways. Re- 
garding the two items, total time and time to maximum 
velocity, there is some difficulty in attaching definite value 
to these, as the first start of a ship may be a matter of ten 
or fifteen seconds, or ey of only one or two, depending 
upon the ease with which she tumbles the keel blocks left 
under her fore foot, for the purpose of relieving the dog- 
shores. In the case of the Goorkha this seems to have 
caused an unusual amount of retardation, which is apparent 
from the diagram of ber curves. With that exception, the 
total time required to slide off the ways varies from 30 to 
50 seconds, and the time of maximum velocity from 27 to 
38 seconds. In the table of deductions from the launching 
data are given, first of all, the ratio of distances run at 
point of maximum velocity to the length of sliding ways, 
which you will find to be a very variable quantity ; also the 
ratio of stern dranght to dip at stern, which is not quite so 
variable, rauning from about 56 to 70 per cent. The ratio 
of stern draught to depth of water on end of ways is a very 
variable quantity, as might be expected. The ratio of mean 
velocity to maximum velocity varies from 38} per cent. to 
60 per cent., but the ratio of the velocity at the end of ways 
to the maximum velocity is much more nearly constant, 
running from 73 per cent. to 91 percent. The ratio of the 
mean velocity up to the point of maximum velocity, to the 
maximum velocity, is very variable. Indeed it is very 
difficult to find any law governing these ratios, and I 
believe it will be found necessary to gather a very 
much larger amount of data than is now laid before you, 
and alsoto make, very probably, some observations not 
made at present, before we shall be able to deduce any very 
general laws from the data. Regarding the curves them- 
selves, you will observe they are set off in two ways, first 
by curves produced directly from the results of the observa- 
tions taken on the drum. In these the abscisse represent 
seconds and the ordinates the speed in feet per second. You 
will observe that in some of the curves there is a consider- 
able oscillation of the observation spots. We believe this 
is due very much to the occasional sagging of the cord. 
We do not think it is in any case due to differences of 
velocity actually taking place in the launch. From the 
time curves, as we shall call them, the other curves, repre- 
senting the speed of the vessel per second at each distance 
along the standing ways, are produced. You will notice 
that in the case of the time curves, almost all of them show 
a hollow rise upon the face, and thatif the rise of the speed 
is quick to the maximum, there is almost invariably a quick 
fall upon the other side, which, however, settles down to a 
steady diminution of velocity. In the case of the Bucarest 
it is worthy of note that the effect of the drags was felt 
before they began to move, a fact due to the weight of the 
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TABLE oF DepucTions From Launcuine Dara. ment justified their action was, that the monopoly would 
- protect the public purse, and the Corporation were seeking 
’ " i P Antenfo Mahina » , . to protect the pab uc whose property might be placed in 
Name of steamer ... Bancoora. Diana. (Kerbsla. Quetta, Clyde, India. “pez pua fucarest. Goorkhs. | jeopardy. They did not call that a monopoly ; they only 
. ——| —— ee —— ——-—-- ——— ——-| wanted an opportunity, being in the possession of the 
percent. percent. percent p-reent perct.percent. percent, percent, perceut. percent, | supply of gas, of supplying electritity if the public wished 
Ratio of distance run at point of it, because they believed that the combination of the electric 
maximum velocity to length of slit- ? ae . peas, wees Ree ian +; | iight with gas would be the only way of making it satis. 
a i a es 744 MOL | 1182 | 816 896 983 87.2 73.3 152 75 733 wedge vofitabl 
Ratio of stern draught to dip of sterp 68.6 on 557 55.9 98) 61.3 7.2 644 67.7 y 4a pro ie. m1 : 
i “a depth of wate: Mr. Littler: In your judgment is it likely that, where 
on ends of ways bea _ 16 65.7 187.6 163.5 2625 1894 167.3 12 1*64 138.5 the controlling power is one to be trusted it will be far 
Ratio of mean velocity to maximum... out ° 517 57.8 587 61 537 42.6 as.5 40.2 better to have lighting by electricity and by gas in the 
” velocity st ends of ways te i P P same hands? 
maximum eee eee eee - 84. 0.9 89.3 73.3 85.7 7.7 82.6 33 +: ¢ : , ‘ é 
Ratio of mean velocity up to point of Be. aot Galan ¢ Ga oF ee 
maximum velocity to maximum : iJ a a only be tou 
velocity enipaegites a ae wer 46.0 2 47 502) 3505 2 34 25.6 25.4 anxions to develop any means of lighting iikely to be of 
Ratio of maximum to mean velocity.. 173 ae 193 173 170-166 186 230 260 wy value to the district, due regard, of course, being given to 
is velocity at end of ways to ‘ BE is the public purse. 
mean velocity. we nee oe 150 173 127 186 143 145 21s 207 Mr. Littler: Do you think it desirable in matters in 
Ratio of mean velocity up to point ot ‘ . ; : s : which there is so much speculation that there should be all 
maximum to mean velocity.. - 76.2 81.7 82.3 854 84 73.9 Su.8 God 63.1 sorts of local temptati li t we ° 5 a 
Ratio of maximum veloci's to velocity OFSS OF LOORs Lem penons to distarb existing rights ¢ 
due to an unretarded fall equal t Sir J. Heron said that he thought it most undesirable at 
fall of standing ways between start present, and be differed entirely from the secretary to the 
é 64.6 51.9 62.5 6.5 3.20 557 65. rt ‘31 43.2 3oard of Trade, who did not see the disadvantages of 


and maximum v locity 


attachments between the ship and the drags, and to the 
work done in straightening them up before the actual 
movement of the drags took place. It is curious that in all 
cases the point of maximum velocity is attained long before 
the vessel reaches the end of the standing ways. This is, 
no doubt, due to the resistance of the water acting upon 
the stern and checking the ship’s way. It may also bedue, 
to some small extent, t> the black soap and tallow, acting 
as « lubricant, being squeezed out by the movement of the 
ways- 

{wo of the steamers, the India and Goorkha, are sister 
steamers, and the comparison of their curves is therefore 
of special interest. ‘The conditions of their launches were 
not very widely different, and yet the results are very 
divergent. In declivity of ways the India started with 
a sixteenth less than the Goorkha, but finished with the 
sameamount. The draughts of the two steamers and their 
consequent displacements were pretty nearly alike, the 
temperature at the time of launch absolutely the same. 
The standing ways were 27 ft. shorter in the case of the 
Goorkba, but the sliding ways were practically the same 
length for the two steamers, and the pressure per square 
foot as nearly as possible the same. There is only one 
marked difference between the two launches, which is, 
that the Goorkha had fully 2 ft. more water upon tbe end of 
the ways than the India. To this may be due the low 
velocity noted on the diagrams; and as a consequence the 
reduction in the dip of the stern, amounting to 18 in., as 
compared with tue India. It may also have had some 


¢ffect in fixing the maximum velocity of the Goorkha at an | 


‘arly point, 220 ft. from the start as compared with 260 ft. 
iu tue case of the India. It seems hardly sufficient, how- 
ever, to account for all the difference, nor for a very great 
difference in the maximam velocity of the Goorkba, not 
only from the maximum of the India, but from her velocity 
at the same point of the ways 220 ft. from the start. At 
this point the velocity of the India’s launch was about 
14.31t. per second, whilethat of the Goorkba (her maxi- 
mum) was cnly 12 ft. 

As stated before in this paper, I think it too early 
to draw very definite deductions from these curves. 
There are too few of them, and there are too many 
otber points in connexion with them requiring obser- 
vation and illustration. One deduction from them 
which may be made with safety is tbat under ordi- 
nary conditions the present lunnching <eclivities do 
not err on the side of being too small. The velocity at 
end of ways points to this. We may also infer generally 
that a pressure of two tons per square foot of the sliding 
ways is not excessive, although, wanting other experience, [ 
would not care greatly to exceed it with the declivities of 
ways allowed by us. In any cxse, this papcr should be 
regarded as merely an attempt to open the discussion of 
problems in connexion with launching, which are still wait- 
ing fur more extended observatior and solution. 





THE ELECTRIC LIGHTING COMMITTEE. | 


TueE Select Hybrid Committee upon the Electric Light- 
ing Bill introduced by the Government, and several private 
electric lighting Bills, resumed inquiry on Thursday, May 
11, the Hon. E. Stanhope presiding. 

At the opening of the sitting, the Chairman explained 
that several members of the Committee had wished to 
adjourn the Committee over that day on account of a 


. ] 
circumstance which would be o!)vious (namely, the funeral | 


of Lord Frederick Cavendish), but looking at the import- 
ance of the interests involved it had been decided to meet 
in the nstal way. 

Mr. Farrar being recalle?, explained that it was not 
intended to make any distinction between England and 
+eotland in regard to the powers to be given for using 
electric light. 

air Joseph Heron, town clerk of Manchester, was 
called sud examined by Mr. Littler on behalf of various 
municipal corporations supplying gas within and beyond 
their municipal limits. He said the Corporation of Man- 
chester had carefully watched the experiments with the 
electric light for the lighting of streets, and they had no 
desire whatever to prevent in apy way improvements in 
lighting by electricity or otherwise. On the contrary they 
would be prepared with each a system of electric lighting 
as experience might show to be desirable. lt was not a 
question of money with them, for although they now made 
a considerable profit by their gas works, if the public 
desired te hare the electric light the Corporation would, 
if they could see their way, supply electricity. Hestrongly 





objected to any other authority than the Corporation having 


| question, and had requested him to be also their witness. 


| mately to Parliament, but the position as to outlying dis- 


powers to break up streets, and the Board of Trade had 
for years impressed upon municipalities the importance of 
their having the lighting and water supply in their own 
hands. In the Bill which his Corporation were promoting 
there was at first a clause aiming at obtaining the same 
powers in regard to electric lighting as they had in the case 
of gas, but that had been abandoned upon a communication 
with the Chairman of Ways and Means, and all they had 
to look to now was the Government Bill in this respect. 
He could see no reason for a difference in the conditions 
applying to gas supply and those affecting electric lighting. 
Neither did he see why a corporation possessing gas 
works, and who were doing their work satisfactorily, 
should not receive from Parliament some protection 
such as they had hitherto enjoyed withont, bowever, 
being enabled to prevent proper experiments with 
electricity. He appeared on this occasion not only for the 
Manchester Corporation bat for about 150 other corpora- 
tions and local authorities who had met to consider the 


‘lhe capital involved in those several interests was some- 
thing like forty or fifty millions, and it was impossible to 
exaggerate the importance of the question to them. ‘The 
Manchester Gas Works supplied about 400,000 people in 
the city, and about 250,000 people in 21 outlying town- 
ships. The supply to those townships had been in most 
cases at their own request, because they could obtain the 
gas better in quality and at a cheaper rate than if they 
supplied themselves. That, however, was not the only 
consideration, for in some cases the districts had preferred 
to get their supply from Manchester rather than have the 
nuisance of works in their own district. Out of the profits 
arising from this supply the Manchester Corporation had 
spent something like 50,0001. a year on improvements in 
their city and elsewhere, and of these the outlying district 
had the benefit to some extent without any liability or risk 
or anxiety, while on the other band they got their gas at 
such a price that there was no inducement to them to 
supply themselves. He agreed with Mr. Farrar in the 
main if the alleged object of the proposed licenses could be 
carried out in the Bill, but as the Bill stood he did not 
think that would be the case. In their district the Man- 
chester Corporation had power to withhold their assent to 
an application for a license, and so far that was satisfac- 
tory. If their consent was refused, a provisional order 
could be applied for, and either party could appeal ulti- 


tricts was different. As the Bil stood, the consent of the 
local authority was alone reyuired to an application for a 
license, and the Corporation as the gas supplying body 
would have no right whatever to interfere. Mr. Farrar’s 
statement had toa great extent removed that difficulty, 
and there would be no objection to insert words in the Bill 
giving the same right to be heard as in the case of a provi- 
sional order. So far as that went it was valuable, but the 
Corporation contended that if their consent to an application 
was not to be necessary their interests might very well 
suffer, and they could not expect that reasonable and 
satisfactory terms would be arranged. Bat they went 
farther, and contended that, looking at the enormous risks 
involved, they bad a right to have an opportunity, where 
they were likely to be prejudiced, of ultimately appealing to 
Parliament. An amendment had been suggested by which 
the decision would rest with the Board of ‘Il'rade, but they 
were not satis‘ied to be left entirely in the hands of the 
| Board of Trade. They wished to be able to appeal if 

necessary to Parliament against a decision of the board of 
| Trade. In fact, they desired that licenses should be 
placed practically in tbe same position as provisional orders, 
and their suggestion was that the consent of the Corpora- 
tion as well as of the local authority should be made neces- 
sary. Should that consent be refused the parties could 
appeal to the Board of Trade, as in regard to a provi- 
sional order, and ultimately to Parliament. 

Mr. Littler: Can yon see any objection to all the light- 
ing being done by public money, and do you see any dis- 
tinction in principle between the inside of a municipality 
and the onatlying districts ¢ 

Sir J. Heron replied that he saw no distinction, and said 
the Corporation held that they bad a strong claim to supply 
electricity where that was thought desirable over any third 
| party that might come forward. In tie case of the tele- 

graphs the Government said they had taken a monopoly 
| for the public good and were spending pubiic money, and 


breaking up streets, for he suggested that it was possible 
that there might be two or three electric lighters working 
in the same street. 

In reply to Mr. Moulton (for the electric light com- 
panies) Sir J. Heron said the Corporation did not object 
to the electric light in the city of Manchester, and only on 
the matter of licenses in the out-townships. The breaking 
up of streets ought to be in the hands of the local authority 
and therefore the local authority should, if possibile, have 
something to do with the electric hghting ; and he believed 
there would be less disturbance of the streets if both gas 
and electricity were in the same hands. 

Re-examined by Mr. Littler: ‘lhe electric companies 
were apparently to have a roving commission without 
any such obligations as were imposed on gas companies. 

Sir Joseph Heron was next examined by the Committee, 
and, replying to Mr. Boord be said he did not see mach 
difference between the position of the Corporation with 
regard to the ont-townships and that of a gus company 
towards its customers. The Corporation were in fact a 
gas company outside their own district, and were subject 
to certain provisions of the Gas Acts. He saw nothing of 
e+ rca in this Bill upon an electric company to supply 
ight. 

In answer to Mr. Slagg the witness said the Manchester 
Corporation had probably incurred an expense of half a 
million sterling in order to provide the supply to the ont- 
lying districts. 

Mr. Slagg: Do you think further that the Corporation 
of Manchester would be entitled to some compensation ¢ 

Sir Joseph Heron replied that he thought the Corpora- 
tion were fairly entitled to compensation, but they did not 
expect to get any, and so they did not think it worth 
while to say much about it—(Laughter.) Still they thought 
an injustice would be done, and that was an additional 
reason why those who would be unavoidably injured should 
receive every possible consideration, and ought to have a 
preference over all others if they were willing to carry out 
the new system under terms fixed by the Board of Trade. 

Replying to Mr. Puleston, Sir J. Heron admitted that 
there would be some improvement in limiting a license to 
five years without power of removal, and urged that in any 
case the object of the license shouid be strictly defined, 
and, in answer to Mr. Story- Maskelyne he said, the Cor- 
poration wished for power to appeal to the House of 
Commons, because they believed it would be a protection 
to them, and judging from the provisions of the Bill, and 
the evidence of Mr. Farrar, he did not think they could 
expect muci consideration from the Board of Trade. He 
did not believe the House of Commons would be influenced 
by any but the most proper considerations, and at any rate 
the Board of Trade ought not to be made absolute in the 
matter. 

By the Chairman: The general effect of his evidence 
was that the Corporation of Manchester did not desire to 
prevent experiments as to the electric light, but that if the 
inhabitants generally desired the light the Corporation 
should have the power of supplying it, and the less 
machinery brought to bear the better. He did not suggest 
that the Corporation sbould have a power of veto upon a 
proposed application for a license, but that they should be 
heard as well as the local authority. He did not, however, 
believe there would be any such difficulty, for the Corpora- 
tion would not desire to object to the real wish of the 

ple for an experiment. If the second clause was 
imited in terms to experimental purposes that objection 
would be to a large extent obviated. 

In reply to Mr. Chamberlain, Sir J. Heron said his view 
was that a gas-supplying authority ought to have a prior 
right to supply electric light if they were prepared to under- 
take such supply. He should be better satisfied with a 
statutory preferential right than with being put merely on 
the same footing as a local authority, but not venturing to 
expect much from the Board of Trade, all he asked for was 
to be put in the same position with regard to a license as a 
local board. 

Mr. Chamberlain read Clause 11 of the Bill, which went 
to show that the electric lighting companies would not be 
unrestricted and have a roving commission, as suggested by 
Sir Joseph Heron. 

Sir Joseph Heron then pointed out that as the Bill stood 
it would be open to a locai authority to obtain what was 
really a bogus system of lighting, and then band it over to 
a company, who would supply only a small and most profit- 
able part of the district, and in that way the gas supply 
would be so reduced as to destroy the supply. It would 
not be legitimate competition if the wLole district were not 





the Corporation said the same thing as far as this would be 
| a@ monopoly at all. The priuciple upon which the Govern- 
i 


taken, and the Corporation would be untairly injured. 
The own clerks of Nottingham and Leeds were then 
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examined, both taking a similar line to that taken by Sir 

Joseph Hercn, and the Committee adjourned. 

On Friday Mr. Thomas Mosscrop, chairman of the Gas 
Committee of the borough of Bolton, and an alderman for 
the borough, was examined on bebalf of the gas-supplying 
corporations by Mr. Pembroke Stephens, Q.C. aving 
explained that since the Corporation of Bolton bad taken 
over the gas works of the borough they had spent a large 
sum of money thereon, the witness went on to state that 
they were now seeking powers to construct new works and 
raise fresh funds, With regard to the electric light, he 
answered that if this light were supplied in the outside 
districts which were now supplied with gas by the Corpora- 
tion by private independent companies, it would injuriously 
affect the Corporation. The Corporation was now seeking 
powers to enable them to supply electric lighting, because 
tiey believed they could do so with much greater advantage 
than anybody else. 

Mr. Gaine, town clerk of the borough of Blackburn, was 
al-o examined in support of the case of the corporations 
which supplied gas. He said he considered the power to 
renew the licenses should be omitted from the Bill in order 
that it should be made clear in the measure that the 
licenses to be granted were only to be experimental. He 
was in favour of full notice being given to the local 
authority of which an application was made for a license. 
If the Bill did not give an actual veto to the local autho- 
rity supplying gas, he should be content if the Bill made 
licenses experimental. To his mind three years would 
be ample time to test whether any system of electric 
lighting could be made a success or not. He particularly 
desired to guard against a license becoming an undertaking 
which might at sume future time compete with an existing 
gas undertaking. In bis opinion the suggestion that the 
Municipal Corporations’ Associations had made in their 
memorial to the Board of Trade was one that should be 
submitted to the Committee, namely, that the local autho- 
rities who supplied gas ought to have, so far as the pro- 
visional order was concerned, the priority of an electric 
lighting undertaking was to be established. He thought 
the Blackburn Corporation ought to have the right of 
supplying the light witbin the mits of their district. It 
would be very inequitable if the local boards in the out 
districts took the cream of those districts and supplied it 
with electric light, leaving the existing gas authority still 
under the obligation to supply gas. 

In answer to questions put by members of the Committee 
Mr. Gaine said that if electric lighting was wanted in bis 
district, the Corporation ought to have priority where the 
claims of different parties to supply it were under con- 
sideration. He believed that if tbe electric light were a 
success, the public would have it, and no doubt would insist 

on the Corporation supplying it. If progress were to be 
made it should be done by ccrporations. In his opinion if 
any new company came into supply light, the effect would 
be a general rising of the rates, and it might also render 
useless three-quarters of a million which bad been expended 
on the gas supply. He considered that if the supplying of 
electric lighting were entrusted to the Corporation that body 
would be much more likely to attend to the interest of the 
consumers and the cheapening and development of the 
light than would an independent new-comer. If electricity 
was to take the place of gas the same thing would take place 
with regard to it as had taken place with regard to gas; 
the corporations would have to buy up the undertakings. 
A corporation could make and supply the light at a cheaper 
rate than a private company because they were not 
obliged to make a profit to pay a percentage on the capital 
expended. He agreed that private companies should supply 
the electric light if corporations did not do so. Whatever 
profit was to be made out of the new form of lighting should 
go to the corporations in order to save the capital invested 
by these bodies in gas undertakings. He considered the con- 
ditions of purchase offered the corporations were favour- 
able, but he did not think they went far enough. He did 
not think the electric light would stand a poor chance in 
some municipalities, owing to it being looked upon as a 
competitor and rival to gas. 

The Committee expressing themselves satisfied with the 
evidence they had so far heard with respect to the claims 
of the gas-supplying corporations, 

Mr. Littler addressed the Committee upon the case of 
these authorities, and a further adjournment, until Mon- 
day, took place. 

Che proceedings on Monday consisted mainly of speeches 
by counsel representing various interests. 

Mr. Pope, Q.C., addressing the Committee on bebalf of 
gus companies, said he was instructed to state that these 
companies desired to make no claim either to a monopoly 
or to freedom from the vicissitudes which resulted from 
ordinary competition. They asked for no compensation, 
und were willing to accept the ordinary risks which every 
undertaking must accept, if any competition that might 
arise as improvements or scientific investigation might lead 
to create such competition. All they asked was that their 
position should be justly estimated, and that where they 
were under obligations, as a condition of their quasi mono- 
poly to supply gas, and facilities were given to facilitate 
the introduction of a competing system, they should be 
liberated pro tanto from those obligations. The more one 
thonght about it the more one came to the conclusion that 
the less there was of legislation on this matter the better ; 
and he thonght major or minor authorities and speculative 
companies might be safely left alone to conclude their own 
bargains, so far as a stimulus to any scientific investigation 
was concerned. ‘The experimental stage of electric lighting 
could not be concluded in the laboratory. It involved 
questions beyond the mere science of electricity, viz., com- 
mercial questions such as could only be solved upon a large 
scale and by practical working, and the difficulty of dealing 
with those questions of practical working was very simple. It 
arose simply from the fact tuat streets and private property 
in a district must be disturbed in order to make any cxperi- 





ment atall. There was nothing in this which did not exist 
with regard to electric telegraphs. The gas companies were 
under statutory obligations which were all in the interest 
of the consumer, but so far electric light had not been 
sufficiently developed to enable the Committee to decide 
what conditions should be proposed as to price or dividend, 
or capital, or appropriation of profits. Until those points 
could be settled legislation would be premature, except 
just so far as it might be necessary to secure the conditions 
under which experiments might be safely carried on. 
Beyond that it was useless to uttempt to frame an Act of 
Parliament on the subject; and the difficulty was not got 
rid of by pushing it back on the Board of Trade. It was 
contrary to the whole genius of our Parliamentary system 
of government to depend on legislation by departments. 
This Bill proposed to shirk the responsibility of the ques- 
tion and to band it over to the Board of Trade to do what 
they liked with it. T’..s matter of lighting should be left 
open so that the cempanies and inventors might freely 
press their own inventions forward with such stimulus as 
the hope of profit provided, under conditions sanctioned by 
Parliament through provisional orders, and not by licenses, 
By means of a license a local authority might enter upon 
experiments through a bogus electric light company in 
order to depreciate the value of a gas company, with a 
view to its ultimate purchase; and he suggested that at 
least that would be prevented -by prohibiting any local 
authority, if it became a lighting authority, from making 
more than one bargain oa introducing a number of com- 
pe‘ing systems into the district. The gas companies 
admitted their liability to competition, but they sub- 
mitted that they ought to be relieved of their statutory 
obligation which was the price of their monopoly of light- 
ing, of which they would be deprived by the consent of 
local authorities to the introduction of the electric light. 
lf, however, the licenses were to be only for experimental 
purposes they would nut insist upon this relief, but would 
be satisfied to have their responsibility suspended while 
the experiments were being made— those experiments being 
of course within a fixed period. With regard to the com- 
mercial question, as they did not claim an absolute mono- 
poly of lighting, they were prepared to take their chance 
with all other communal undertakings. They were 
bound tw take that chance, but if experiments were autho- 
rised they ought not to be held fast to the bargain which 
a license for experiments would loosen. 

Mr. Michael, Q.C, next addressed the Committee in the 
interest of the Liverpool Gas Company, resting his opposing 
argument mainly on the fact that Parliament had always 
prohibited the employment of public funds as against a 
private undertaking. Therefore he held that corporations 
ought not to have the right of sapplying electric light to 
the exclusion of every one else; and he also pointed out 
that by this Bill the safeguards provided by the Municipal 
Corporations Act, under which public money could not be 
expended without the consent of the ratepayers, was 
entirely taken away, and corporations would be unre- 
strained. He further contended that there was not suffi- 
cient information yet forthcoming with regard to electric 
lighting to enable the Committee to authorise the adoption 
of that system of lighting in the manner proposed, and he 
advised the excision of municipal authorities from the Bill, 
so that private enterprise might be left free to take its 
share in the conditions incident to the establishment of a 
new principle of lighting. 

Mr. M‘Gowanthen gave some evidence on behalf of several 
districts near Glasgow, who objected to being placed under 
the power of that city in regard to their lighting; Mr. 
Rayner, the town clerk of Liverpool, was examined in the 
interest of his Corporation, mainly in favour of the Bill, 
and the Committee adjouraed. 

At the opening of the sitting on Tuesday, Mr. Wright 
(representing the Liverpool Corporation) asked whether 
the Committee proposed to take evidence respecting the 
electric lighting experiments in the City of London. 

The Chairman said the Committee had not yet decided 
that point. 

Mr. Danscombe, city engineer of Liverpool, was 
examined upon the recent experiments in Liverpool under 
the special Act of 1879. He said the wires were carried 
overhead, but people threw string and other things over 
them, and the experiments failed. The Corporation 
refused to allow the wires to be laid underground because 
of the nature of the asphalte, and the fact that private 
cellars extended under and often beyond the footways, 
therefore the experiments had not succeeded. It had been 
suggested that the wires might be laid under the sewers, 
or in an iron kerb which should take the place of the usual 
granite kerb to the footway. The latter plan was the more 
practicable of the two, but it would be very expensive. 
The kerbs might be supplied by the companies themselves, 
or by the Corporation, and let at a rental. 

Mr. Wright and Mr. Fitzgerald addressed the Com- 
mittee for the Liverpool Corporation and certain Scotch 
burghs respectively, and Mr. Leng having been called on 
behalf of the Northern Electric Light and Power Company, 
Dundee, against the Bill, Sir Frederick Bramwell was 
called by Mr. Moulton, on behalf of the electric lighting 
companies. He said he taken deep interest in the question 
of electric lighting, and devoted a great deal of attention 
to that subject. The most important improvement made 
since 1879 was the adoption of the i d t light which 
overcame the difficulty of subdivision of light, and made 
the light available for domestic use. He believed the system 
had sufficiently advanced for lighting towns, and upon the 
question of disturbing streets he pointed out that a pliable 
wire was much more manageable then unyielding gas pipes, 
and, therefore, the interference would be less in this case 
than in the case of gas. He also thought that electric light 
could be supplied at a price comparable with gas; but an 
electric light supply would have to be on a wholesale scale 








in order to succeed nas say, to a popuiation of 
fifty thousayd. He objected to the provision by which after 


the lapse of seven years a local authority could buy up an 
electric lighting undertaking for its mere value as it stood, 
because he did not think capitalists would embark their 
money on such conditions. He should prefer an extension 
of the period from seven to twenty-one years ; but he quite 
agreed that one condition of a concess‘on for electric light- 
ing should be that the supply was effective. 

In reply to Mr. Michael (on behalf of the gas companies) 
Sir F. Bramwell said he was interested in the Edison 
Light Company, and he was a witness for that and other 
lighting companies. He would favour a supply of the 
Edison light all over the country, unless there was 
another as good, but he did not suppose one company 
would supply the whole of the United Kingdom. He would 
estimate the value of an undertaking at the end of twenty- 
one years by the profits which were then being made ; but 
he would not give prospective profits or back dividends, as 
was done in the case of gas and water supplies. There was 
not yet sufficient information to enable the Board of Trade 
to fix conditions and regulations as to electric lighting, but 
power was taken in the Bill to make fresh reguiations as 
the knowledge increased. He did not think there would be 
any greater danger from incomplete insulators than there 
now was in respect to gas. If electric lighting was intro- 
duced the gas supplying corporations and gas companies 
would have ample scope for their supply in the direction of 
motive power and heating, but he would not say that they 
would suffer no loss. The profit on electric lighting, he 
thought, could be fixed, but not the price; and the illumi- 
nating power could not be fixed as tothe minimum. He 
was not a financier, but he did not think people would 
enter upon these undertakings for seven years if the 
original shares were limited. 

In re-examination by Mr. Moulton the witness said he 
was strongly opposed to corporations becoming traders ; 
and he thought that if electric lighting was adopted, gas 
would be largely in demand for distributing power. 

Thursday being Ascension Day the Committee adjourned 
to Friday. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Parkgate Iron Company, Limited, Rotherham.— 
The directors of the Parkgate Iron Company, Limited, 
have just issued their eighteenth annnal report, which is as 
follows: ‘‘The works and machinery have been main- 
tained in an efficient state. The rail mill forge has been 
remodelled and restored, and is now capable of producing 
250 tons of puddled iron per week. The works have been 
well employed during the past year. The present condition 
of the trade is very unsettled. The marked improvement 
which took place in the early part of the year has not been 
sustained, the prices of both pig and finished iron being 
low. The company have altogether discontinued hiring 
railway trucks, and during the past year have built at 
these works 119 ten-ton trucks, and these have been added 
to the rolling stock, which now consists of six locomotives 
and 402 wagons. ‘he remaining coal under part of the 
outlying property at Parkgate has been sold for 23241. 15s., 
and this amount has been deducted from the value of the 
land. A further sum of 30001. has been appropriated to 
the reduction of the cost of the rail mill as referred to in 
the last report. A further sum of 50001. has been paid to 
the bank in reduction of the special loan, the balance 
unpaid being now 10,000/. After providing for ail other 
charges, the net profit made during the past year is 
14,3541. 11s. 3d., which, added to the sum of 12151 9s. 1d. 
brought forward from the previous year, makes an avail- 
able total for distribution of 15,5701. 0s. 4d., out of which 
an interim dividend has been paid amounting to 4858/. 15s. 
It is now proposed to pay a further dividend of 3/. 5s. per 
share, making a total dividend of 4/. 17s. 6d. per share (or 
74 per cent. for the year), and carry forward 9931. 15s. 4d. 
to the next year’s account. This company has a subscribed 
capital of 300,0001.”’ 


Steel Trade.—There is a decided improvement this week 
in the tone of the steel trade ; a better demand is noticeable 
for Bessemer, and some of the special brands for tool pur- 
poses are fetching over 1‘. per ton. The going price for 
ord billets, guaranteed temper, is 61. 5s. to 6l. 7s. 6d. 
cash. 


Engineers’ Hours.—About two months ago the working 
engineers here made representations to their employers as 
to remuneration. Their demands implied that they required 
an advance. ‘hey have now settled to the old rates, and 
as business is improving there is a likelihood of a good 
summer’s run in these branches. 

Distress in the Coal Trade.—There is scarcely a colliery 
in South Yorkshire that is being worked ata profit. The 
mildness of the winter has hindered sales, and the outlook 
for six months to come is not encouraging. 














Steam Towine LAUNCHES FOR COASTING SERVICE.— 
A new vessel of this description was tried on the Mersey 
last week, when her performances gave the atmost satisfac- 
tion to Messrs. Balfour, Williamson, and Co., of Liverpool, 
who have had her built by Messrs. Cochran and Co., of 
Birkenhead. The little vessel is named El Almirante, and 
is built of iron, and is so constructed as to resist rough 
usage. The length is 45 ft., breadth 10 ft., depth 6 ft. 
The vessel is fitted with a single cylinder high-pressure 
engine 9 in. diameter by 10} in. stroke, The boiler, which 
gives an abundant supply of steam at a pressure of 100 1b. 
per square inch, is of Cochran and Co.’s patent steam 
launch type, and every facility is given for cleaning and 
examination. The speed attained was considered to be very 
high, when the dimensions of the vessel and power of 
machinery is considered, while her capacity for towing is 
certainly far above the average. The launch is intended 
for service in Val, iso Bay, and will be shipped on the 





Pacific Steam Navigation Company’s royal mail s.s- Galicja. 
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THE PROPERTIES OF MILD STEEL. 
On Certain Physical Tests and Properties of ‘‘ Mild” 
Steel.* 


By Epwarp RicuarDs,F.I.C., Associate, Royal School 
of Mines, London. 
(Concluded from page 478). 

Tue difference in tensile strength produced by variation 
in form is strikingly exemplified by the result of testing a 
specimen of the form of specimen No. 5. In this specimen 
(see illustration) there are two cylindrical portions, each 
4in. long by 1} in. in diameter near the ends, and a central 
portion between them 4 in. long by 1 in. in diameter. A 
narrow groove ;; in. in width is turned in the middle of this 
boss, so as to leave the diameter of the spevimen at the 
bottom of the groove lin. indiameter. The sectional area 
of the specimen at the groove is upwards of 20 per cent. less 
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reduced by the flow of the metal to the smallest area,| the sectional area. At all events, it is not 
and the specimen was of necessity compelled to break in | suppose that the strain is unevenly distributed in theas? 
the then smallest place. After the maximum strain was | of a simple test of a parallel-sided bar or plate ; the phe e 
borne, “‘ local extension” took place at the south end only, | menon admits of a far easier solution. . — 
where the specimen fractured. | Inthe opinion of the writer, the difference in strength 
The results of experiments made by pre | observers have | arises not on account of the direction or uniformity of the 
proved that the tensile strength of steel plate of mild | flow of the metal, nor upon the inequality of strain, but 
quality perforated with drilled holes is greater than the | upon the extent of the flow and the consequent amount of 
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tensile strength of the same plate unperforated, the net | contraction of the sectional area. 


sectional area being measured in each case. 
tion has been recently confirmed by Professor Kennedy. 


The excess of tensile resistance of drilled specimens of Lan- 
dore steel of mild quality over unperforated specimens of | in fact, a grooved cylindrica 
the same steel was found by him to average 11.2 per cent. ; 


This observa- 


The phenomenon is analogous to that of the grooved 


| cylindrical specimens already described, which show even a 


higher excess of tensile — than perforated plates ; 
bar may be compared toa 
plate which has not only perforations at the side, but is 


and even the punched specimens had an excess of tensile | also grooved on the surface. 


strength amounting to 5.8 per cent., the thickness of the | 
| width for a length of 8in., when submitted to tensile test 
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than at the ends, and the form of the specimen would at first 
sight appear to be highly favourable to fracture across the 
groove. The result of tensile test, however, proves the 
contrary ; the metal is perfectly homogeneous, yet the speci- 
men breaks, not at the groove, but at one of the ends. 
This apparently anomalous behaviour of the metal admits 
of a similar explanation to that already given in the case 
of the other constricted —— ; 

The diagrams annexed to the views of specimen No. 5 
show that the cylindrical end portions had extended equally 
at the moment the maximum strain was borne, and the 
sectional area at the same time was reduced 16.36 per cent. 
at each end. The small sectional area in the grooved part 
had only reduced 2.5 per cent., owing to the restraining 
influence of the tension on the external metal in the direc- 
tion of the diameter. Before fracture took place, what 
was originally the larger sectional area had become 





* Paper read before the Iron and Steel Institute. 





SPECIMENS CUT FROM MILD STEEL PLATE. 
Professor Kennedy explains the increase of strength to 
arise in consequence of the strain being uniformly distri- 
buted upon the sectional area of the perforated specimens, 
whereas in a parallel bar the flow of the metal is supposed 
to take place in such a manner that the stress over the 
fractured section becomes inevitably unequal in intensity, 
being much greater at the centre than at the sides; the 
average stress is therefore less than the maximum in a bar 
of uniform section, while in the perforated specimen it is 
equal to the maximum, and a higher load is consequently 
borne. The author is not prepared to dispute with Pro- 
fessor Kennedy the question of unequal intensity of strain 
on different parts of the sectional area of the specimen. It 
is a point which would be difficult to settle conclusively. 
It would, however, seem probable, in the case of a ductile 
metal of uniform elasticity flowing under strain, that any 
portion sustaining a higher strain than an adjoining por- 
tion would be the first to yield, and the general tendency 
of the flow would be to equalise the tension on each"part of 


is free to contract both in the direction of width and thick- 
ness, and it does so; but in a specimen perforated at the 
sides the metal is not free to contract in the direction of 
the width of the specimen, as any motion of the particles 
in that direction can only take place in opposition to the 
transverse tensile resistance of the metal in the neighbour- 
hood of the circumference of the hole. 

In the direction of thickness there is no surrounding 
metal to oppose the flow, and the plate becomes thinner. 
The flow of the metal in the perforated specimen being less 
than in a plain specimen, the cohesive force is developed 
on a larger area, and a higher load is borne. 

This is proved by the results of a number of tests on 
pieces cut from a plate of mild steel made by the Siemens 
process. The plate was $in. in thickness, and the speci- 
mens were shaped to the forms and dimensions shown in 
the illustration annexed. Two pieces were reduced to a 
parallel width of 1 in. for a length of 8in. These gave a 
mean tensile strength per square inch equal to 32.24 tons, 
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: j 25.87 per cent. The contraction of | breaking strain of a bar of a given sectional area toa experiment the test was varied by proceeding directly with 
= mG Ek ' remarkable extent by gradually accustoming it to the | the extension of the specimen without releasing the strain 
* Other specimens were shaped in duplicate with a drilled | strain. By taking a bar of mild steel of lin. square that had been borne twenty-four hours. The results were 
palf-hole 1 in. in diameter on each side of the specimen, the | sectional area, and loading it with a weight of, say, 15 tons, | similar to those in the preceding experiment. ; 
width of the net area being varied in different specimens, | and leaving the weight on twenty-four hours, it would be| There may have been some erence in the conditions 
so as to give ratios of net to gross area equal to 40 per | found that the elastic limit and the breaking strength of 
cent., 50 per cent., 60 per cent., and 70 per cent. The the bar were materially increased. " | " 
effect of the perforation on the tensile strength was very, This appeared to the author so remarkable a circum- | SECOND PENSION 
marked, the increase on the average being from 32.24 to | stance that he was induced to devote one of the specimens | ons PER SQ IN 45:38 Toms 
36.31 tons, or 4.07 tons, equal to 12.6 per cent. The tensile to the purpose of verifying Dr. Siemens’ observation. 


strength of the drilled specimens is remarkably uniform | Accordingly one of the specimens was submitted to a | 
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The contraction of area in the plain specimens is 53 per j 
cent. ; in the perforated specimens it is somewhat irregular, 
but it averages only 41.14 per cent. The plain specimens 
contracted lineally in width 27.25 per cent., and in thick- 








ness 34.62 per cent. ‘ 4] | DIAGRAM SHOWING MAGNETISM 
The average contraction in width of the perforated speci- won OF TEST BARS, 

mens is only 11.88 per cent., which does not equal one-half 4 ae || 

of the contraction in the plain specimen; but the average ryt " 

contraction in thickness is 33.31 per cent., or almost exactly { Hii 

the same in both the perforated-and the unperforated a 4 <x KY 


specimens. A small contraction was observed in the gross 
area ; it was of course greatest in the specimens which had 
the largest proportion of net to gross area. The cohesive 
force was high, the average being 58.12 tons per square | experiments to be 17.34 tons. The extension under this; under which the experiments were made by Dr. Siemens 
inch ; and the fractured surfac were in all cases silky in| strain was .(1 in., but no perceptible increase on this and by theauthor sufficient to account for the discrepancy 
appearance. | extension was observed during twenty-four hours. The in the results; but it appears that it would not be prudent 

Having considered the effect of difference in form | specimen was then relieved of tension for about two minutes, | to rely upon the su — that a metal carrying a safe 
upon the tenacity of mild steel, we may now direct our | and the test was proceeded with in the same manner as load for a considerable period of time would thereby become 
attention to a few examples showing the effect of previous | specimen No. 1, with the result that no material difference | stronger or better qualified to resist a permanent extension. 


EXTENSION 





strain upon the tensile strength of the metal. was observed, either in the elastic limit or in the tensile | Mild steel is a metal possessing the excellent qualities of 
On the Effect of a Long-Continued Strain less than the | strength of the two specimens. | ductility and strength in so high a degree that it is worked 


“ Elastic Limit.’’—It has been remarked by Dr. Siemens} A similar test was made upon tin bar metal having a | with the greatest satisfaction by practical men. Its use 
that ‘it is possible by careful manipulation to raise the | tensile strength of only 25 tons per square inch. In this | in the arts is rapidly increasing, and it would not be wise. 
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to attribute to it an unreal, or at least an uncertain, 
element of strength. 


No. 1 No. 3 
Specimen. | Specimen. 





Tension of 
15 Tons 
during 

24 Hours. 


Ordinary 
Test. 





tons. 
17.34 
28.35 


tons. 
17.05 
28.46 


Elastic limit ... = hi ae 
Tensile strength per square inch .. 





Tension after Tension.—The specimen No. 6 (see illustra- 
tion on page 503) was turned to a diameter of 1} in. for a 
length of 12 in. between the heads. The sectional area was 
1.79 square inch. The elastic limit was found to be 17.31 tons 
per square inch, practically identical with the elastic limit of 
specimen No. 1. The testing was continued until an exten- 
sion of 1 in.=12.5 per cent. on a length of 8 in. had taken 
place, the strain being 27.82 tons per square inch, or nearly 
the matrimum load which the specimen woud carry. The 
sectional area had diminished 13.39 per cent., and the 
cohesive strain was 32.11 tons. The specimet was then 
removed from the machine, and was turned down to the 
ordinary dimensions 8 in. by 14 in. in diameter. 

On resuming the test, a marked difference in the beha- 
viour of the specimen was observed ; this is shown clearly 
in the diagram. The elastic limit was not reached until a 
strain of 33.75 tons was applied, or about twice that of the 
original elastic limit. This strain was never exceeded; a 
slight fluctuation took place after the elastic limit, and then 
the strain gradually diminished to 31.30 tons, when frac- 
tare took place. The ultimate cohesive force was 45.36 
tons, nearly tho same as in specimen No.1. The elonga- 
tion was but small, .525in.=6} per cent.; but the con- 
traction of area was considerable, 30 61 per cent., showing 
that the extengion had been chiefly local. The maximum 
strain coincides with the elastic limit in the second tension. 
It is considerably higher than the highest strain per square 
inch borne under the first tension. This is what might 
have been anticipated, as turning the specimen down to a 
smaller area and calculating the strain on this new area is 
tantamount to calculating the cohesive force on the reduced 
area of the specimen after first tension. The diagram 
shows that the tensile strain per square inch on the second 
tension is about the same as the cohesive strain on the first 
tension. Another circumstance which might also have been 
predicted is the fracture of the specimen near to one end 
instead of in the middle. When a specimen is extended up 
to the maximum strain, the diameter is usually found to 
vary in different parts, being slightly larger near the 
shoulders than at the middle. The cohesive force con- 
sequently varies a little along the whole length of the 
pulled bar ; if measured on the larger parts, it is less than 
at the middle ; and when the bar is afterwards turned toa 
uniform diameter and again pulled, that portion of the bar 
which had sustained the least cohesive force will offer the 
least resistance to extension and to rupture. 

Tension after Compression.—In this experiment it was 
decided to apply the compressive strain to a specimen of 
some length in order to be able to make a comparison with 
the results of the experiment on tension after tension. The 
author was not successful in obtaining the desired amount 
of compression, but the test, so far as it goes, affords some 
information of value, and may therefore be quoted. The 
specimen was turned to a diameter of ldin. for a length of 
9 in. (see illustration of specimen No. 7). It was then sub- 
mitted to a thrusting strain until it had become shortened 
4 in., the load on the bar being 21.25 tons, equal to 17.12 tons 
per square inch of original area, or 16.84 tons per square inch 
of increased area. Under this pressure the bar was buckled 
into the form of an elongated letter S. the strain being 
resolved into a double bending strain instead of a pure 
compressive strain. The bar was then taken out of the 
testing machine and was roughly straightened under 
hydraulic pressure equal to 40 tons, the surface of the 
round bar becoming somewhat flattened by the treatment. 
A variety of strains was thus set up in the bar, which was 
afterwards turned down to a sectional area of one square 
inch, aud was then submitted to tensile test. There was 
no distinct ‘‘ breaking-down’’ period under tension, but the 
elastic limit appeared to be increased from 17.41 to 20.14 
tons, equal to an increase of 13.5 percent. The maximum 
strain was also increased from 28.35 to 30.18 tons, an 
increase of 6 per cent. The elongation was less than in the 
normal specimen No. 1, being only 20 per cent. against 
27} per cent. ; and the contraction of sectional area was 
35 per cent. instead of 44-5 per cent. 

Tension after Torsion.—A piece of soft Bessemer steel 
of excellent quality was selected for this experiment. It 
was made by the Barrow Hematite Steel Company from 
hematite iron and ordinary spiegeleisen about fourteen 
years ago, ferro-manganese not being used at that time in 
the manufacture of mild steel. The specimen No. 8 for tor- 
sion was turned as shown in the illustration from a rolled 
2-in. square bar, the original square section being left at the 
middle to hold the bar, while the ends were twisted simul- 
taneously until the bar became sbeared on one side or the 
other by the strain. The twisted specimen was slotted into 
two halves ; one end was heated toa red heat, drawn out 
of the furnace and allowed to cool on the iron floor of the 
forge ; the object of this treatment being to allow the mole- 
cules of the bar to free themselves from strain, in order to 
bring the bar into its normal condition as it was before 
torsion. The other half was not heated. Specimens were 
then turned to the same ferm from the two pieces, and 





were submitted to tensile strain. The results are as 


follows : 


Annealed. \Not Annealed. 





29.88 tons. 

3777 , 

57.89 ,, 

11.25 per cent, 
9.57 P 


Elastic limit... oe es . | 19.59 tons 
Tensile strain per square inch e {31.01 

Cohesive force ... ° eee + |SD.47 
Elongation on4in. ... ‘ ...|26.25 per cent. 
Contraction of sectional area ...|57.30 pa ae 
Mechanical work for length of 4 in /28.94inch-tons |15.15 inch-tons 





The results of this test are of special interest as they 
prove one curious fact, viz., that when a bar is strained in 
such a manner as to alter its elasticity, time alone has little 
or no influence afterwards in permitting the molecules to 
rearrange themselves so as to become free from strain. 
The interval of time between the torsional test and the 
subsequent tensile test of the bar was fourteen years, and it 
appears that the bar remained in a highly elastic condition 
during the whole of that period. 

Seeing what a great difference there may be in the result 
of testing a bar in a normal condition and testing a similar 
bar which has been forcibly altered from its original form, 
it is of the highest importance, in the course of investiga- 
tions on the strength of metals which have been used for 
constructive purposes, to know whether the metal tested 
has been deformed by strain; otherwise the conclusions 
drawn from the results of tests may be erroneous. 

The experiments described prove that the elastic limit of 
a steel bar varies according to the treatment of the bar pre- 
vious to testing ; and the tensile strength depends upon the 
cohesive force, and the amount of contraction of area at 
the maximum strain, the latter quantity being effected by 
the form of the specimen and by previous strain. In one 
sense these experiments go to support the opinion held by 
Dr. Siemens that any mechanical treatment to which mild 
steel is subjected has invariably the effect of increase of 
strength. & interpreting this expression, however, one 
must be clear as to the precise meaning of the term 
** strength.” ; 3 

If by increase of strength is meant increased resistance to 
statical pressure, these experiments confirm Dr. Siemens’ 
observation. If the ‘‘ strength’’ of the material be taken 
to mean its power of resisting impact, then mechanical 
treatment has the effect of diminishing the strength. The 
diagrams clearly show that a stretched, crushed, or twisted 
bar requires less mechanical work for rupture by tension 
than the same bar would require in a normal condition. 

There must be a limit to the endurance of even the most 
ductile metal; and although such a metal may become 
more stubborn in its resistance to repeated distortion, yet 
the nearer is that limit approached. 

Before concluding this paper it may not be out of place 
to refer to some magnetic indications which may be observed 
in the process of making tensile tests on steel bars. A 
short bar of the mild steel used in these experiments, when 
placed in the line of the magnetic meridian, and held at the 
same time in the line of dip, is acted upon inductively by 
the earth’s magnetism, and exhibits the attractions and 
repulsions of a true magnet, the north and south ends 
having north an# south polarities respectively. Holding 
the bar in the same position, but reversing the ends, it is 
still magnetic, the ends pointing north and south having 
again north and south polarities. If one end of the bar be 
marked and the bar be reversed repeatedly, the polarity of 
the marked end will be found to be changed at each reversal. 
In this respect the metal behaves in exactly the same manner 
as the softest and ,purest quality of iron. Placed at 
right angles to the magnetic meridian, the polarity of the 
ends disappears, but the bar is found to be feebly magnetic, 
the lower side of the bar towards the north showing north 
polarity, and the upper side on the south the opposite 
polarity. 

It happens that at the Barrow Hematite Steel Company’s 
Works the Kirkaldy testing machine is placed north and 
south, and as the machine occupies a space more than a 
dozen yards in length, the different parts of the machine 
behave generally as a magnet. Upon testing a cylindrical 
bar of mild steel up to the point of rupture in this machine, 
the induced magnetism of mild steel becomes somewhat 
intensified with the rearrangement of the molecules under 
strain, and with the increase of elasticity; moreover, the 
magnetism becomes fixed. When the specimen is removed 
from the machine either as a whole or in two broken pieces, 
it is permanently magnetic; the end which was towards 
the north having north magnetism, that is to say, it will 
attract the south end of a magnetic needle and will repel 
the north end, no matter in what position the bar may be 
placed. With the aid of a small magnetic compass it is 
consequently easy upon trial to determine which end of a 
specimen was placed towards the north during tension. 
This behaviour is of course easily understood, but the 
author is not aware that it is generally known to be a con- 
stant occurrence in the process of testing steel bars or plate 
specimens. 

The diagram on page 503 shows the position taken up by 
a small magnetic needle when placed in different positions 
near toa cylindrical specimen of mild steel undergoing test. 

The position of the needle changes a little as the exten- 
sion proceeds, and when the bar is broken the ends of the 
needle move through a very large angle, in some instances 
through a semicircle, taking up the opposite direction to 
that which they occupied before rupture took place. 

Placed east and west, the magnetism is not developed to 
any extent during tension, providing the surrounding parts 
of the machine have no magnetism. This was proved, at 
the suggestion of the President, by testing a bar of steel in 
a small Whitworth testing machine placed at right angles 
to the magnetic meridian. 

Steel under compression also becomes permanently mag- 
netic, the polarity of the bar being determined by the 
polarity of the magnetic field in which the specimen is 





placed during compression. The author has not had time 
to pursue the inquiry farther, but he believes there is scope 
for a considerable amount of investigation in this branch 
of physics ; and he hopes that other members may take up 
the subject experimentally, and contribute the results of 
their experience to the Institute. 








NOTES FROM THE SOUTH-WEST. 

Water Supply of Cardiff.—The question of the futuro 
water supply of Cardiff is now approaching what may be 
looked for as a final settlement. The schemes which haye 
for so long been under the consideration of the Town 
Council are those known as the Llanishen, the Aber Vale 
and the Taff Fawr, or Brecon Beacons. It will be re. 
membered that the borough engineer (Mr. J. A. B. Wil- 
liams) recently presented a report upon the whole of these 
schemes, but this report was not accepted as conclusive, 
and the council decided to employ Mr. Bateman, C.E., 
to advise them on the subject. Mr. Bateman visited the 
district and inspected the several proposed sources of sup- 
ply, and he is now engaged in the preparation of his report. 
‘The borough engineer (Mr. Williams) and several members 
of the council have visited London. Mr. Bateman has held 
consultations with these gentlemen, who have, of course, 
been able to supply him with valuable local information, 
and it is expected that his report will be forwarded to the 
town clerk within the next few days. 


South Wales Coal and Iron.—The shipments of coal and 
iron from the South Wales ports in April have never been 

reviously surpassed. The shipments from Cardiff are the 

rgest on record for that port, and the largest shipments 
ever made from any port in a month. The shipments were : 
Cardiff, 487,483 tons; Newport, 102,011 tons; Swansea, 
73,472 tons; Llanelly, 9129 tons. For April, 1881, the 
coal shipments were: Cardiff, 430,011 tons; Newport, 
91,421 tons; Swansea, 65,388 tons; Llanelly, 6323 tons. 
The coastwise shipments last month were: Cardiff, 70,799 
tons; Newport, 66,444 tons; Swansea, 64,082 tons; 
Llanelly, 8982 tons. For April, 1881, the coastwise ship- 
ments were: Cardiff, 72,856 tons; Newport, 82,520 tons ; 
Swansea, 58,167 tons; Llanelly, 9228 tons. The iron 
shipments last month were also large. Cardiff shipped 
8906 tons; Newport, 15,168 tons; Swansea, 1406 tons. 
The shipments of coke were ; Cardiff, 2917 tons ; Newport, 
225 tons; Swansea, 1585 tons. The shipments of patent 
fuel were: Cardiff, 14,340 tons ; Swansea, 23,466 tons. 


A New Wiltshire Railway.—A section of a new railway 
—the Swindon, Marlborough and Andover—has been 
opened in Wilts. The scheme is not completed in con- 
sequence of the opposition of the Great Western Railway 
Company. It has been promoted by the Marquis of Ailes- 
bury, and at present only the second section—between 
Grafton and Andover—has been finished. The saving in 
distance between Swindon and Andover by the new ronte 
is 40 miles. 

Bristol Docks Competition.—A suicidal competition for 
trade which bas been going on for some time between the 
Bristol Docks appears at last to have arrived at a happy 
settlement. It will be remembered that a month or two 
since, when all other negotiations seemed to have failed, 
the Mayor of Bristol (Mr. Weston) consented, at the re- 
quest of the council, to act as mediator between the com- 
panies. The greatest obstacle in the way of a settlement 
was the demand by the Bristol Dock committee for a differ- 
ential duty of 3d. per ton, to pay for the tonnage and pilot- 
age up the river. The competing docks have consented to 
give 24d., and these terms were ratified by the council oa 
‘Tuesday. A number of minor differences were also settled 
on the give-and-take principle, and the rebates are to be 
stopped forthwith, subject to existing contracts. 

The Late Captain Bulkeley. — Captain Bulkeley, one 
of the oldest members of the Great Western Railway 
directory, and who has been on the board from nearly the 
commencement of the undertaking, died on Saturday last. 


Newport.—Several large shipments of iron, &c., have 
been completed during the week. In prices there is little 
movement. ‘To secure orders local manufacturers are 
obliged to enter a field of keen competition, and the terms 
obtained, it is to be feared, do not in some cases leave a 
fair margin. The tin-plate trade is reported to be slightly 
healthier. Of ore a good quantity bas come to hand ; 
stocks are not very heavy, but appear to be indicative of 
an impending drop in the current value of this article. In 
steam coal the busineas doing is of a most active character, 
and the tone of the market is rather firmer. For house 
qualities there is not a great deal of inquiry. The coal 
clearances for the rast week have amounted to 24,268 tons, 
and the coasting shipments to 15,829 tons. Of iron, 5118 
tons were shipped. The imports consisted of 13,788 tons 
of ore from Bilbao, and 3478 tons from other sources. 


Cardi ff.— Business has, during the past week, evidenced 
more satisfactory symptoms. The demand for large coal 
has been brisker, and shippers’ stems are heavier than has 
been the case for some little time. There is room, however, 
for considerable improvement, in view of the contiaually 
expanding capacities of the district. Prices are not altered. 
For small steam coal there is a pressing inquiry. In iron 
ore there is little change to report. Although stocks are 
good, prices tend towards an advance, and it is to be hoped 
that a substantial improvement will before long manifest 
itself. Last week’s clearances comprised 122,585 tons of 
coal; 2193 tons of iron, &c. ; 6512 tons of patent fuel; 
and 1032 tons of coke. The imports comprised 16,118 tons 
of Bilbao iron ore and 4182 tons of other ore. 


Ebbw Vale.—It is stated that important changes are 
likely to occur in the management of the Ebbw Vale Iron 
Works. Mr. C. B. Holland, from the works of John Brown 
and Co. (Limited), Sheffield, has been named as the pos- 
sible successor to Mr. Rowbotham, and other changes are 
likely to follow. 
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CONTINUOUS BRAKES. 

THE season is now rapidly appruaching when all 
our main lines will have to run trains of extra 
length and frequency to accommodate their summer 
passenger traffic ; and under these circumstances it 





is worth while to consider what has been done since 
last year to place such trains under efficient control, 
and so to diminish the risks of what has been too 
truthfully named the “ accident season.” A review 
of the action taken by several of the most important 
companies is, we regret to say, with but few excep- 
tions the very reverse of reassuring. 

The North-Eastern, the London, Brighton, and 
South Coast, the North British, the Great Eastern, 
the Glasgow and South-Western, the Caledonian, 
the Rhymney, the West Lancashire, and the Lynn 
and Fakenham companies, who have thoroughly 
adopted the Westinghouse automatic brake, all have 
the satisfaction of knowing that they are provided 
with a brake which can be trusted to give a good 
account of itself on a train of any length likely to be 
practically worked, while some other lines, such as 
the London, Chatham, and Dover, which are also 
using this brake but are not completely equipped 
with it, share in this security in a modified degree ; 
but with such exceptions there is no railway io the 
kingdom which has in use a continuous brake which 
we can regard as really fit for heavy passenger 
service. It may be considered that this is somewhat 
a sweeping statement, but it is one amply justified 
by the facts of the case. 

It must be evident t> any on2 who has given the 
subject any attention, that long trains are much 
more difficult to provide with effective brake power 
than short trains. If we were in possession of a 
brake which was capable of being applied absolutely 
simultaneously to every vehicle of a train, however 
long that train might be, it is evident that length of 
train would have no effect on the promptness with 
which a stop could be effected, and the longest 
train could be brought to a stand as quickly as a 
single carriage. We have not, however, yet arrived 
at this happy state of things, and all we can do is to 
endeavour to approach it as closely as possible. 
Many of our locomotive superintendents are now 
fitting their eagines and tenders with powerful 
steam brakes, which are capable of very prompt 
application, and in the case of short trains, where 
the weight of the engine and tender form an 
important fraction of the whole train weight, such 
steam brakes do a good deal to make up for the 
slowness of action of the continuous brake on the 
rest of train, and in some instances they actually 
serve to screen the latter brake to such an extent as 
to enable it to obtain a far better character than it 
deserves. With a very long train, however, the 
conditions become materially altered, and even if 
such a train be drawn by two engines (so that the 
proportion of engine weight to train weight is nearly 
preserved) the two engine brakes cease to be under 
the control of one man, and are hence not both 
promptly available in case of danger. 

The records of numerous past accidents show 
the paramount importance of the power of applying 
a brake promptly throughout a train being in the 
hands of a driver, while the numerous experiments 
which have from to time been made have shown that 
the Westinghouse automatic is—apart from its other 
advantages—the only brake now before the public 
which gives this promptness of action on long trains. 
The chain brake used on the London and North- 
Western line is a sectional brake and not a con- 
tinuous brake at all in the true sense of the word ; Mr. 
Webb’s new air brake is at present a ‘‘dark horse,” 
and all that is known about it is that it has not yet 
been tried on long trains; the vacuum brake is 
simply nowhere when tested on trains of twenty 
carriages and upwards, while neither the Clayton 
nor the Sanders automatic vacuum brakes cau any- 
where approach the Westinghouse automatic in 
quick action when applied to long trains. As for 
the Clayton brake, apart from its slowness under 
the conditions we have mentioned, we regard it as a 
most treacherous arrangement for reasons which we 
have more than once pointed outin this journal, and 
which have never been controverted in any way. 

Altogether, considering the amount of attention 
which has been directed to the continuous brake 
question during the past few years, the present condi- 
tion of things is the reverse of satisfactory. On some 
lines tens of thousands of pounds have been spent in 
applying and experimenting with brakes which have 
never, even approximately, satisfied the very just 
conditions which the Board of Trade long ago laid 
down as necessary, and it is quite certain that these 
brakes will ultimately have to be removed, and 
replaced at great cost to the shareholders. Public 
opinion is now very strong on the brake question, 
and those lines which have failed to adopt efficient 
brake power, will meet with but scant sympathy 


from either the public or the press in the event of 
their neglect leading to an accident in the working 
of their heavy traffic. It is singular, considering 
the magnitude of the interests at stake, that the 
directors at the head of our leading lines do not 
take steps to thoroughly satisfy themselves as to the 
efficiency or otherwise of the brakes they are using. 
The Westinghouse automatic brake is now in daily 
use in France on trains of twenty-six vehicles, and 
is giving excellent results; let the directors of some 
of our leading lines test trains of a similar length 
fitted with their favourite brakes, and ascertain 
what they can do as compared with the Westing- 
house automatic working under similar conditions, 
as to play of brake blocks, &c. If they would do 
this we venture to say that their eyes will be opened 
to some very startling facts. We have in the pre- 
sent article purposely avoided quoting any figures 
or data in support of the opinions which we have 
advanced, but we have an ample supply of such 
data at our command, and we propose shortly to 
return to the subject and to deal with certain points 
in detail. 





PRIVATE BILL LEGISLATION. 

IN continuing our review of the current Private 
Bill legislation we have to summarise the Com- 
mittee work of two weeks, that is to say from 
the 3rd inst. up to date. In the Lords, before 
the Earl of Limerick’s Committee, the Bills of 
the Devon and Cornwall Railway and of the 
Tavistock and Gunnislake Railway have been 
taken together, the case of the former being 
heard first. ‘Thisis for a line about 15 miles in 
length, which, starting from Lidford on the Exeter 
and Plymouth line of the London and South- 
Western Railway, proceeds to Calstock on the 
East Cornwall Mineral Railway, and when the 
last-named railway is widened to the standard 
gauge, will give the South-Western Company direct 
access to Plymouth, thus avoiding running over, as 
at present, the Great Western line from Lidford t» 
Plymouth vii Tavistock, The other Bill above 
mentioned is for a line, independently promoted, 
but supported by the Great Western Company, by 
which itis sought to complete the connexion between 
Tavistock and the opposite side of the Tamar near 
Calstock, but without making a junction with the 
East Cornwall mineral line ; its length is about six 
miles, 

The Teign Valley Railway Bill has been read 
a third time, and the Bills for the following 
proposed railways have been reported —Gla- 
morganshire Canal, Bawtrey and Trent, Devon and 
Cornwall ; and the Bills for the following are with- 
drawn, or otherwise come to an end—Skipton and 
Ilkley, No. 1; Tavistock and Gunnerslake, and the 
Wrexham, Mold, and Connah's Quay. The works 
proposed by the last-named Bill have, since the 
deposit of plans in November, become “fine by 
degrees and beautifully less” in number and impor- 
tance ; it originally included thirteen railways of an 
aggregate length of about twenty miles, and a dock 
situated on the north side of the Dee, near Connah’s 
Quay. The railways were divided into two groups, 
one consisting of about thirteen miles connecting 
the company’s existing line with collieries, &c., near 
Wrexham ; and the other, situate on the Dee, con- 
necting the company’s lines with the proposed 
dock and with Chester and Holyhead Railway. 
Early in the session, chiefly due to the opposition 
of the London and North-Western and Great 
Western Companies, the dock, and the railways 
crossing the Dee were withdrawn. ‘The Committee, 
of which lord Methuen was chairman, have now 
rejected that portion of the scheme near Wrexham, 
and the company, considering that the small portion 
ene is practically useless, have withdrawn 
that. 

In the Commons, the case of the Didcot, New- 
bury, aud Southampton Railway was opened the 
week before last in Group 6, and a very strong case 
was made out by the principal supporters, thecorpora- 
tions of Southampton and Winchester, who bitterly 
complained of the alleged injury they suffer from the 
monopoly of the London aud South-Western Rail- 
way. ‘This is decidedly the fight of the session and 
will probably occupy the Committee engaged on the 
case at least three weeks. The London and South- 
Western Company offer to the Didcot Company very 
advantageous terms, which if the interests of the 
latter company were alone in question, might be 
acceptable to them, but as the object of the present 





application of that company is now directed to the 
interests of the two places before mentioned, which 
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require independent lines of railway, they will most 
likely be rejected. ' 

This week the preamble of the Bill of the Didcot, 
Newbury, and Southampton Railway has been 
declared proved, and that portion of the South- 
Western Railway Bill which was antagonistic to 
the former, that is to say, the railways and works 
at Southampton, was rejected. This decision has 
been a great triumph for the people of Southampton 
and Winchester, and upon its being known at the 
latter town, bells were set ringing, and the inhabi- 
tants went into perfect paroxysms of delight. 

Before Colonel Stanley's Committee, the Bill of 
the Forth Bridge Railway Company continued, most 
of the time of the Committee having been at first 
taken up by the opposition of those interested in 
the small ports above Queensferry, the owners of the 
vessels proceeding to which, alleged they would be 
seriously inconvenienced by the proposed limitation 
in width of the maximum headway of the bridge. 
Numerous captains, pilots, &c., were called to 
prove that there would be a difficulty in steer- 
ing their craft through the channels limited to 
500 ft., 800 ft., and 1200 ft. in width, where the 
masts are 150 ft., 125, and 100 ft. high respectively ; 
but as it was shown that the widths between the 
piers at the entrances to the principal harbours in 
England and the Continent, necessitate quite as 
efficient seamanship as would be required to pass 
the bridge, the case of the opposition did not seem 
a very strong one. 

During last week the proceedings before the Com- 
mittee were rendered more interesting by the oppos- 
ing evidence of an engineering character. Mr. George 
Cunningham, the consulting engineer to the Cale- 
donian Railway Company, appeared on their behalf 
to prove that the North British Railway Company— 
acknowledging that the bridge sanctioned in 1865, 
with spans of 500ft. and headway of 125 ft., 
occasioned obstruction to the navigation—agreed 
to pay 20,000/. to the Forth and Clyde Canal 
Company, whose interests at Grangemouth might 
be injuriously affected. From this he argued thata 
moditication of the design sanctioned in 1873 ought 
not to be allowed if, by the expenditure of 500,000/. 
beyond the estimate of the present proposed struc- 
ture, the rights of those interested in the navigation 
of the Firth of Forth might remain undisturbed. 
Mr. J. W. Barry was next called to prove that by 
raising the lower members of the great cantilevers 
and making them spring from a point 150 ft. above 
high water instead of 18 ft., the soffit of the bridge 
would become horizontal ; the effective depth of the 
cantilever would, of course, be reduced from 330 ft. 
to 205 ft., and the additional cost would be about 
230,000/. He gave no evidence upon this beyond 
the fact that he had looked into the matter, and he 
produced Mr. Baker’s work on long span bridges 
(the substance of which was originally published in 
our columns, vol. iii)., by which he sought to show 
that as Mr. Baker had introduced there a sketch of 
the most economic form of continuous girder, which 
happened to have a level soffit; therefore, he 
argued, a level soffit was an integral part of the 
design of such a structure; he left all details 
of calculations, strengths, weights, &c., to Mr. 
H. M. Brunel, who followed. ‘Ihis gentleman 
confirmed Mr. Barry’s general statements as to 
the extra cost of the modification, but on_being 
cross-examined admitted that he had been but 
ten days occupied with the calculations, which were 

-necessarily general rather than detailed in their 
scope, and, of course, could hardly be so accurate 
in their result as the investigations which had 
occupied Mr. Fowler and Mr. Baker, assisted by a 
large and competent staff, for nearly twelve months, 
On being pressed he confessed his inability to give 
sufficient details of his calculations by which the 
accuracy of his results could be tested. 

Mr. D, Stevenson, so well known in connexion 
with harbours and other kindred works in North 
britain, gave evidence as to the currents, &c., at 
the site ot the bridge ; hestated that in the course of 
his investigation he had put down floats at various 
states of the tide with this curious result (which, 
however, he made no attempt to put forward in too 
glaring colours), that out of the six floats, two 
would have fouled the piers of the bridge proposed 
in 1873, and the other four passed the site of the 
bridge where the headway proposed would be at 
least 130 ft. He also thought that lights placed 
upon the bridge would not assist mariners in finding 
their way under it at night, which opinion is 
certainly rather at variance with the universal 
practice of placing lights on the ends of piers form- 





ing the entrances to harbours, to enable the course 
between them to be clearly defined. 

Mr. Pember, Q.C., made a telling speech for the 
opposition, one of the principal points of which, 
besides that of the obstruction to navigation, was 
that, according to his contention, the public would 
gain no pecuniary advantage through the shorten- 
ing of the route between Edinburgh and the North 
which this work would effect. Mr. Clerk, Q.C., 
made the final speech, in which were clearly dis- 
cussed all the points at issue, and, the room being 
cleared, after a short deliberation the Committee 
declared the preamble proved, but that they re- 
quired a clause to be inserted in the Bill giving 
the Board of Trade powers of supervision both in 
the construction and erection of the bridge. 

In Group § the Bills of the London, Tilbury, and 
Southend Railway and of the Romford and Tilbury 
line of the Great Eastern Railway have been passed. 
By the former line it is proposed to make a line 
about 30 miles in length between Barking and 
Pilsea stations of that line, by which the through 
tratlic between Southend, Thames Haven, and 
London will be carried clear of that likely to be 
brought on the line at Tilbury by the construction 
of the new docks of the East and West India Com- 
pany at that place, which have just passed the Lords. 
The other line will connect the Great Eastern 
Company with some extensive works, and both lines 
accommodate a rich agricultural and fruit-growing 
locality at present without railway accommodation. 

In Group 10 there are under consideration two 
Bills for the accomplishment of the same object, 
which is to connect West Kirby and Parkgate, two 
watering-places on the east shore of the River Dee. 
One is the scheme of the Seacombe and Hoylake 
Railway, and the other that of London and North- 
Western and Great Western Railways which own 
jointly the Chester and Birkenhead line. The 
Great Northern Railway Company's Bill for a 
branch from their Batley and Gildersome line to 
Cleckheaton has been thrown out by the Committee 
considering the Bills in Group 11. ‘This Bill was 
opposed by the Lancashire and Yorkshire Railway, 
who alleged that this line was but a feeler in the 
direction of Halifax. The Bill of the Regent’s Canal 
and Docks Railway is still under consideration and 
much engineering evidence has been given as to its 
practicability and cost. ‘This Bill is opposed by the 
Metropolitan and Great Eastern Railway, the former 
on account of its alleged competitive nature as 
regards passenger traffic and the latter more as 
regards the goods and mineral traffic. 

The following Bills for railways were reported up 
tothe 10th inst.: Edinburgh Surburban and South- 
side Junction ; Wimbledon and Merton ; Gravesend ; 
Hounslow and Twickenham; Maidstone and Ash- 
ford; North British ; Charing Cross and Waterloo 
Electric; Church Fenton, Cawood, and Whiston, 
Lynn and Fakenham. ‘The preamble of the West- 
gate and South-Eastern Junction Railway has not 
been proved. The Bills of the Central Northum- 
berland Railway and of the Skipton and Ilkley 
Railway No. 2, have been withdrawn, and that of the 
Abbotsbury Railway has passed committees of both 
Lords and Commons, and has been read a third 
time. 

In Group 11, during the present week, the Com- 
mittee, of which Mr. Portman is chairman, have 
had before them the Bill of the Hull, Barnsley, and 
West Riding Junction Railway extension to Hud- 
dersfield and Halifax, the object of which is, by the 
construction of between thirty and forty miles of 
railway, to extend this company’s influence to the 
important towns of Huddersfield and Halifax, as 
well as the important country traversed en route, 
‘The railway may be said to commence at Don- 
caster, as running powers are sought between that 
town and Hemsworth, where it leaves the existing 
line of the Great Northern Railway, and, after 
traversing a larze portion of the Barnsley coalfield, 
terminates at Halifax. A line very similar in objects 
to this proposed railway, was rejected after a very 
long inquiry in 1880. 








ATTRACTION AND REPULSION RE- 

SULTING FROM VIBRATION.—No. ILI. 

HAVING already described the experiments devised 
by Mr. Stroh ; 1st, for illustrating the mutual attrac- 
tion and repulsion which take place between two 
membranes vibrating in similar or in opposite phases,* 
and 2nd, the experimental investigation conducted 
by Mr. Stroh for determining the physical cause of 





these interesting phenomena,* we now propose to 
direct the attention of our readers to a further series 
of experiments made by Mr. Stroh for ascertaining 
the cause of what so much resembles attraction and 
repulsion between vibrating bodies, and for investigat. 
ing the nature, direction, and strength of air currents 
produced in the neighbourhood of vibrating bodies, 
as well as some further experiments illustrative of 
the analogy which exists in so remarkable a degree 
between phenomena produced by vibration, and 
those by produced magnetism. 

Returning to that branch of the subject with 
which we commenced this series of articles, viz., 
attraction between vibrating bodies, or between 
one vibrating and one non-vibrating body, we 
illustrate in Fig. 27 what illustrates in the 


most striking manner possible, the phenomenon of 
attraction by vibration with apparatus that is almost 
ridiculous in its extreme simplicity. ‘The disc of 
cardboard a is about fifteen centimetres in diameter, 
mounted on a light arm g, which is suspended like 
a compass needle on a pivot f, around which it is 
free to move in a horizontal plane, being delicately 
balanced by a counterpoise shown in the illustration. 
A similar disc of cardboard b is attached to the end 
of a wooden rod ¢, by which it can be moved back- 
wards and forwards in front of the balanced dise « 
in the manner shown in the sketch, It will be found 
that if the rod « be moved backwards and forwards 
in the direction of its length, so as to cause the disc 
b to oscillate in front of the disc a, the latter will 
be powerfully attracted, and this effect will be pro- 
duced even from a very considerable distance. It is 
easy to analyse the motion of the disc / in alternate 
directions, into its two constituents, viz., its move- 
ment in the direction of the arrow d and its move- 
ment in the direction of the arrow e. The effects 
of these motions taken separately, are very different 
to one another ; if a rapid motion in the direction of 
the arrow d be given to the rod c, so as to cause the 
dise ) suddenly to approach a, but without actually 
touching ,it, the latter is not sensibly repelled, the 
sudden * stabbing ’”’ action of ¢ appearing to have 
no influence whatever upon upon a, however 
delicately the latter may be poised, and even when 
the rapid motion is suddenly arrested when the 
discs are but a millimetre apart. If, however, 
when in this position, the disc b be rapidly withdrawn 
by a movement of the rod ¢ in the direction of the 
arrow e, the disc a will immediately follow it, being 
impelled towards it by the atmospheric pressure on 
the back in opposition to the partial vacuum produced 
in the front by the sudden withdrawal of b. It is easy, 
therefore, to understand that if, on the one hand, a 
forward motion of } has no sensible effect upon a, 
while, on the other, a backward motion of b pro- 
duces a powerful attractive effect on a, the combi- 
nation of the two, in a backward and forward 
vibration of 4, must produce an effect of attraction. 
It is easier to explain the attractive influence of the 
backward motion of the disc b, on the ground of a 
partial vacuum being produced in front of a, than it 
is to account for the fact that a forward motion, 
however sudden and rapid, has no apparent effect 
upon the balanced dise. Mr, Stroh explains it as a 
phenomenon consequent upon the fact that the air 
particles set into motion by the movement of / are 
those of a ponderable substance, and therefore have 
inertia and acquire momentum in their motion ; that 
during the forward motion of } towards a, the air 
from between them is forcibly expelled, producing, 
it is true, a slight pressure upon the face of a, but 
not sufficient in strength or duration to overcome its 
inertia and set it into motion, except to a minute 
degree. The movement, moreover, imparts mo- 
mentum tothe air, causing it to continue its outward 





* See ENGINEERING, page 455 ante, 


* See ENGINEERING, page 480 ante. 
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course for a minute period of time after the disc J 
has come to rest, producing thereby a partial 
vacuum between the discs which counteracts what- 
ever slight motion may have been transmitted to the 
disc a. This theory is probably perfectly correct 
as explaining a part of the phenomenon, but we are 
inclined to think that it is only one of several 
influences, all of which may be at work at the same 
time ; thusit is clear that if a disc be moved through 
the air in the direction of its axis, a partial vacuum 
must be formed behind it, and this must be imme- 
diately filled up by air rushing in from all sides, and 
this in its turn is replaced by the air displaced in the 
front of the disc, and as the balanced disc « is free 
to move with the stream, it is probably influenced 
as much to move towards the disc 4 on account of the 
air currents induced by the vacuum behind » as itis 
influenced to move in the opposite direction by the 
expulsion of the air between the discs. ‘The above 
may be a second influence superposed upon the 
first, and again vortex motion, about which very 
important subject comparatively so little is known, 
may have something to do with the phenomenon. 
Whatever influences, however, may conduce to pro- 
duce the result, the experiment is a most suthing 
one, and as the whole apparatus to exhibit it can be 
constructed in a few minutes, and of materials to be 
found in every house, it is curious that the pheno- 
menon should never have been observed before Mr. 
Stroh pointed it out. 

In illustration of the movement of the air particles 
in the vicinity of a vibrating membrane from the 
circumferential regions of the vibrating field 
towards its central portion, that is to say, in direc- 
tions radiating towards the region of maximum 
amplitude, Mr, Stroh made the following simple and 
interesting experiment: Fig. 28 is a membrane 








© 





similar to those which have been referred to so 
often in the course of these articles, and which can 
be set into vibration by connecting it with the pump 
figured in Figs. 5 and 6 (page 456). If the membrane 
of this instrument be wetted by spreading a small 
quantity of water in a uniform film on its surface, 
and the membrane be set into vibration, it will be 
found that in a few seconds the water will collect in 
the centre, becoming heaped up as shown in the 
figure, while the circumferential portion of the 
membrane will become quite dry. We have already* 
referred to the investigation of the amplitudes and 
directions of vibration of the air particles within 
the field of influence of a vibrating body, made by 
Mr. Stroh by means of minute gas flames, and we 
now come to another investigation, which, although 
somewhat similar, must not be confounded with it, 
namely, that of the actual currents of air induced 
within a vibrating field. In this investigation Mr. 
Stroh made use of little rotating mills or vanes 
shown in Fig. 29, A, B, and C. 

If a little mill similar to Fig. 29 A, be placed in 
front of a single vibrating membrane in the position 
marked by the small circles in Fig. 30, it will rotate 
in the directions indicated by the arrows as long as 
the vibration of the membrane continues, and if it 
be placed in similar positions between two mem- 
branes, as shown in Fig. 31, vibrating in similar 
phase, that is to say, approaching and receding from 
one another at the same time, the rotation will be in 
the directions indicated by the arrows, and the 
motion will be more marked and rapid than in the 
case of the single membrane, while by moving the 
little mills about within the vibrating field it will be 
found that there is a distinctly indicated and com- 
paratively strong current set up from the centre 


by an air particle in one direction is greater than 
that in the other, so that it becomes translated by a 
distance equal to the difference between the ampli- 


Figs. 32 and 33 will serve to explain the sort of 
motion which we may assume a particle of air to 
take in its movement under the influence of a vibra- 


Fig. 32 representing them when vibrating in oppo- | 
FiG.33. 


| 
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site phases, while Fig. 33 isa diagram of the effect of 
similarly pulsating membranes. In these diagrams 
the arrows indicate the general course of the air 
currents, while the zig-zag lines are illustrative of 
the motion of one of the particles of air making up 
those currents. The motion of an air particle from 
the circumference to the centre of the membrane 
where the amplitude is greatest is alike in both 
cases; but, while in Fig. 32 the direction of the 
current is along the axis of the membranes toa point 
nearly midway between them, whence it is deflected 
radially to the circumference, in Fig. 33 the course 
is in a curve from the centre of the membrane, both | 
away from it and in a radial direction, and the | 
directions of the vibrations are different, as will be | 
understood by referring to the diagram of the lines | 
of force given in Figs. 24 and 25 (page 481 ante). For | 
the components of the zig-zag path consist of the | 
vibrations taking place along the lines indicated in 
Figs. 24 and 25, and the radial motion from the 
centre to the circumference, and while the radial | 
currents of translation may be looked upon as very | 
similar in both cases the vibratory movement of | 
the particle is more or less axial in the case of two | 
membranes pulsating together, as in Figs, 24 and | 
33, while in the case of membranes vibrating in| 
opposite phases, as in Figs. 25 and 32, the vibration | 
of the air particles is more or less radial, 

In order to illustrate the nature of the phenomena 
we have been describing in a more marked degree 
than it is possible to do with air, Mr. Stroh has 
constructed a very beautiful apparatus, in which by 
observing the nature of the currents set up in 
glycerine by vibrations communicated to it similar 
to those given to the air particles under the influence 
of the pulsating drums, a very distinct idea may be 
formed of what is going on within the field produced 
between two vibrating membranes, A drawing of 





AA is a base board upon which 
is fixed a circular trough h h, consisting of a circular 
rim of wood having a glass bottom; within the trough 
are fixed two pieces of flat clock-spring f and g, the 
flat sides of which are perpendicular to the bottom 
of the trough, being hinged at their two extremities 


in plan in Fig. 35. 


to the fixed supports shown in the figure. These 
two springs represent the membranes of two drums, 
such, for instance, as those of the apparatus shown 
in Fig. 15 (page 480 ante), and they can be set into 
rapid vibration at the centre of their length by 
rotating a small handwheel at the front of the 
apparatus, by which a small disc-crank / is rapidly 





* See ENGINEERING, page 481 ante. 


ting field produced by two pulsating membranes, | 


towards the circumference, that is, towards the, two connecting rods m and n, the two rocking levers 
region indicated by A and B. These currents are |i and /:, having their fulcra at r and s, and which at 
not simple streams of air from the centre towards the | their opposite ends give to the spring diaphragm f 
circumference, but are rather the resultant of vibra- | and g an oscillating motion through the connecting 
tions in which the movement or distance travelled | rods p and gq. 


| shown in Fig. 35, the rotation of the handwheel 


When the apparatus is arranged, as 


sets the springs vibrating in opposite phase, but by 


| disconnecting the ends of the connecting rods from 
tudes of the two half vibrations, and may be com- | the ends of the leversi and & and placing them in 
pared to the sort of progress which a man would | the position indicated by the dotted lines ¢ and wu, 
make by taking two steps forward and one back-| so as to be connected to the ends of the two pro- 
ward, then another two forward steps, and so on. | 


jecting arms perpendicular to, and forming part of, 
the levers i and /, the springs are vibrated in similar 
phase, that is to say, they approach and recede from 
one another together. 











Avapertt 





When the little circular trough is filled with 
glycerine or some other similar viscous fluid, and 
the springs are set into motion, a field of vibration 
is produced in the glycerine between them which 
very closely resembles the field of influence pro- 
duced in the experiments to which we have been 
referring, and by placing a small drop of aniline 





this apparatus is given in Fig. 34, and it is shown! 


rotated.. Tle crankpin actuates, by means of the | 


dye at each of the four corners of the space between 
the springs, that is to say, a position corresponding 








to the circles 1, 2, 3, and 4, in Fig. 31, Mr. Shoh 
was able to produce the very beautiful figure repro- 
duced in Figs. 36 and 37, and as the bottom of the 
trough is of glass the effects are very easily pro- 
jected on a screen by a lantern provided with a 
horizontal stage. As soon as the vibration com- 
mences a violet stream starts out of each globule of 
dye, travelling slowly along the diaphragm towards 
the centre, then coming round towards the middle 
of the field outwards along the middle zone and 
slowly curling round so as to form four spirals pro- 
ducing the very beautiful figure shown in the illus- 
tration ; and this goes on as Jong as the vibration 
continues, until the whole becomes mixed together 
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and the pattern is destroyed. By fixing little 
rotativg mills in the glycerine in the same positions, 
that is, at each corner of the field, rotation com- 
mences the moment the springs begin to vibrate, 
and in the directions indicated by the arrows in 
Fig. 31. = 

An experiment even still more striking than that 
with the aniline dye is also represented in Figs. 36 
and 37. By sprinkling over the surface of the 
glycerine in the trough a powder having a metallic 
lustre, Mr. Stroh had a means of observing not only 
the directions of the stream induced in the liquid 
by the vibration of the springs, but also the direc- 
tion of the vibrations set up on the surface of the 
liqnid, for each particle of the metallic powder par- 
taking of the surface vibrations of the glycerine is 
moved rapidly backwards and forwards, and by the 
phenomenon of the persistence of vision appears as 
a little line of light whose direction is that of the 
oscillations at the part of the field in which it is 
situated, and whose length corresponds with their 
amplitude. The effects thus produced are very cor- 
rectly represented in Figs. 36 and 37, the former 
being that produced between two springs vibrating 
in similar phase, while the latter represents the effect 
upon the field of the springs when moving in oppo- 
site phases. The vortices produced by stream motion 
is very similar in both cases, but the direction of 
vibration of the individual particles as indicated by 
the luminous line reflected from the granules of the 
metallic powder is very characteristic and distinctive, 
and here again we would refer our readers to the 
lines of force illustrated by the diagrams, Figs. 24 
and 25, on page 481, comparing those figures with 
Figs. 36 and 37, and it will be observed that the 
little lines of which the patterns in the latter figures 
are built up form but portions of the lines of force 
shown in the former diagrams, This is a very 
interesting and instructive experiment, for it demon- 
strates the fact that within the field of force set up 
between two vibrating bodies such as sketched, 
membranes in air or vibrating springs in glycerine, 
two distinct physical actions are going on at the 
same time, first, a movement of translation pro- 
ducing vortices and currents in the medium, and 
second, vibrations of the particles of that medium, 
which areas independent of the currents and vortices 
as are the waves of the sea independent of the ocean 
currents and tidal stream, the two being co-existent 
and superposed, and yet in no way interfering with 
one another. 

This very interesting branch of Mr. Stroh’s 
research will, we feel confident, open up a new and 
probably fruitful field of physical inquiry, and just 
as the splendid researches of Dr. Bjerknes have 
disclosed the path which Mr, Stroh ia traversing, 
so we may hope that Mr. Stroh’s successful inquiry 
will lead him and others into fresh fields and pas- 
tures new to be cultivated in the service of science. 

We shall, in our next article, conclude the present 
series upon Mr. Stroh’s experiments, when we shall 
describe some other and not less interesting appa- 
ratus. 





NOTES. 
ELECTRO-MAGNETIC REPULSION. 

At the Physical Society on Saturday last Pro- 
fessor Guthrie exhibited his modification of 
Arago’s experiment, in which a rotating disc of 
copper repels a horseshoe magnet suspended verti- 
cally above it from the end of a chemical balance 
beam ; a plate of glass being interposed between 
the disc and magnet to prevent the air from dis- 
turbing the results. Professor Guthrie gave a 
table of observations made on the repulsive force 
for different speeds of rotation of the disc, and these 
showed that the repulsive force varies in propor- 
tion to the square of the speed of rotation. 

University CoLtece, Lonpox. 

We are glad to learn that the attendance to the 
engineering department of this college has so 
increased that it has been determined to create a 
new chair of “Civil Engineering and Surveying,” 
the holder of which will devote special attention to 
hydraulic enginecring, railway construction, and 
road work. The section of mechanical engineering 
will remain under the charge of Professor Alex. B. 
W. Kennedy, who has hitherto dealt with the whole 
of the engineering classes, and to whose energy the 
present prosperous position of this department of the 
college is so largely due. Applications for the new 
professorship are to be made to Mr. Talfourd Ely, 
M.A., the secretary of University College, and will 
be received up to the 29th inst. 





PrerarinG THERMOMETERS. 

At the Physical Society on May 6th, a paper 
“On the Adjustment of the Mercurial Thermo- 
meter” was read by Dr. Guthrie in lieu of its 
author, Dr. Brown. The chief points brought out 
were that in getting the zero the ice should be kept 
wet and not strained, and the water employed for 
this purpose should be distilled water, where great 
accuracy is desired. It does not seem to matter 
from what source the ice is obtained. Thermo- 
meters ought not to be unduly heated after the 
zero is determined, as this sometimes alters the 
zero, and Mr. Whipple, of Kew, advised scientific 
purchasers of thermometers to be particular as to 
this, because it was a precaution often neglected 
by makers. Dr. Brown also exhibited a microscope 
for calibrating the tube which had an extra object 
glass consisting of half a lens which brought the 
end of the mercury column into the same focus as 
the division on thie glass tube, thereby saving the 
observer from the discomfort of having to vary 
his focus while calibrating. Professor Clyton, the 
President of the Society, however, called attention 
to the fact that half lenses sometimes distorted 
their image. In the course of the discussion Mr. 
J. Macfarlane Gray suggested that the thermo- 
meters used by Regnault in his celebrated specific 
heat experiments should be re-examined as to their 
accuracy by means of our improved methods of 
adjustment. 

PROFESSIONAL EDUCATION 
MINERS. 

It is very gratifying to know that the late Mr. 
Alexander Macdonald, M.P., has not forgotten the 
working miners, the race from which he sprung, in 
disposing of his worldly means before his lamented 
death. During his adult life he felt and frequently 
acknowledged that he was greatly benefitted by 
his attendance at the University of Glasgow, the 
fees for which he paid from his own earnings, as a 
getter of coal, and he has shown his indebted- 
ness to his alma mater by bequeathing to it the 
sum of 1000/. for the purpose of assisting to give 
a professional education in the principles of 
mining, geology, engineering, &c., to young men 
who have been or may be engaged as working 
miners in any part of the United Kingdom. Such 
conduct on the part of the first * working men’s 
representative” in Parliament is worthy of all com- 
mendation. But that is not all, for in the very 
peculiar position which he occupied during the last 
twenty years of his life or so he was enabled to 
accumulate a very large collection of valuable 
books, reports, &c., bearing upon the mining and 
allied industries in all parts of the world, and par- 
ticularly in this country and in America; and we 
learn that in his will he provided for that collection 
of technical and statistical literature being handed 
over te the same learned and venerable institution. 
Already, we believe, that collection of books, &c., 
has been added to the library of the University of 
Glasgow, where it will be available for the use of 
those young men who may take advantage of Mr. 
Macdonald's gift for their professional education. 


FOR WoRKING 


MINERAL Propuetion oF Russia. 
The following ollicial statistics of the output of 
the various minerals in 187, have been published 
by M. Skalowsky, of the Department of Mines: 


Gold 1,386,054 oz. 
Silver ... =e 367,304 ,, 
Platinum . on 78,813 ,, 
Lead 1,496 tons 
Copper 3,443 
Pig iron eos 176,962 ,, 
Steel 233,471 ,, 
Coal ... 3,218,661 ,, 


The above quantity of gold is larger than that of 
any of the preceding five years, the diminution in 
Eastern Siberia being more than counterbalanced 
by the increase in the western district. The Ural 
mines have also been more productive, owing to 
the opening up of rich workings in the district of 
Orsk, and to the introduction of experienced work- 
men from Miassk. Although the quantity of lead 
is still insignificant, very little having been found 
in Russia, the workings have been considerably 
developed, as in 1874 only 325 tons were produced. 
The output of platinum during the six years ending 
1879 varied considerably, that of the latter year 
being the largest by nearly 20,000 oz. Copper has 
steadily diminished in quantity, while steel shows 
an immense advance, the production of 1879 being 
more than double that of the preceding year. Very 
little variation appears to have taken place in the 
quantity of pig iron turned out. 4 steady increase 





is apparent in the output of coal, chiefly due to the 
development of the workings in the Polish, Donetz, 
and Moscow coalfields. The eastern part of the 
former district is expected to receive a considerable 
influx of trade'when the railway from Dombrova 
to Ivangorod is completed. 


Tue Recent MaGNetic Storm. 

The curves given by the Kew magnetograph 
during the week ending April 22, when auroral 
displays were so common in America, and earth 
currents so prevalent in the inland telegraph lines 
and Indian and Atlantic submarine cables, clearly 
indicate a severe “ magnetic storm” or disturbance 
of the terrestrial magnetic field. According to Mr. 
Whipple the indicating magnets at Kew were some- 
what disturbed on the 14th of April, but remained 
quiescent until the night of the 16th, when they 
became strongly affected at about 11.45 p.m., and 
from that time the storm raged until 8 P.M. of the 
17th. The maximum reduction in the earth's 
magnetic force took place at 6 a.M. of the 17th, and 
a little after noon on the same day both forces 
became so increased that the registering speck left 
the field of the receiving instrument for nearly two 
hours. A second period of disturbance began 
about 3.40 a.m. of the 20th, which was violent up 
till about 2 p.m. and gradually diminished in 
intensity until 7.45 a.m. of the ZIst. During this 
period the magnetic force fluctuated largely, but 
not to the extent occurring on the 17th. The fact 
that there were at the time two unusually large 
spots crossing the sun’s disc is certainly in support 
of the theory that these magnetic storms are asso- 
ciated with sun spots. Mr. Whipple accounts for 
the abrupt commencement of magnetic storms by 
the supposition that possibly a sun spot only pro- 
duces such an effect when cutting certain lines of 
force, which he imagined might extend for a 
limited angular distance around the earth’s radius 
sector. It isto be hoped that magnetic observatories 
will be multiplied, especially in the southern 
hemisphere, as Professor W. G. Adams has pointed 
out, and it is satisfactory to learn that the French 
Government have decided to equip such an 
observatory at Cape Horn. 


Tue Exvort STEEL Rain Trape, 

Now that the iron rail trade is decaying the 
export of steel rails is of increased importance 
The Board of Trade statistics show that so far this 
year these exports are far in advance of a similar 
period in any preceding year. In the first four 
months of the year we exported 222,642 tons of 
steel rails—the quantity for the corresponding 
period of last year being 136,85! tons. Towards 
the increase the United States contributes about 
20,000 tons, and British India nearly 20,000 tons, 
whilst Italy, Brazil, and other countries have 
largely increased their demand on the steel rail 
mills. Russia is one of the countries that are 
buying less rails from us, but Sweden and Norway 
seem likely to be better customers than they have 
been for several years. Indeed, one of the most 
promising of the features of the return is the 
largeness of the area over which the increased trade 
is spread. It appears as if there had been in the 
past few years a recuperation of the resources of 
many of the countries of the world, and that the 
countries thus benefitted had taken advantage of 
the cheapness of rails to give out their orders. At 
the same time it is evident that in the last two or 
three months there has been a distinct falling off in 
the orders on American account, and that those for 
Australia are also less, but British India and some 
of the countries that are not specially named in the 
return are taking more. And it would appear, 
therefore, that if we lose for a time the American 
trade there is a counterbalance in the increased 
purchasing power that some of our own colonies 
and some of the countries that are less gridironed 
with railways have. The return of the exports of 
rails is suggestive then of the fact that for the 
present the bulk of the demand for the United 
States is gratified—though the close of the railway 
war, and a probably large harvest this year, might 
enable more purchases to be made. Still the ten- 
dency is for the present so unmistakable that it will 
be desirable for our rail manufacturers to endea- 
vour to find out fresh customers, and these they 
may find either in our colonies, or in countries that 
are less fully supplied with railways than our own. 

An ELEcTRIC BAROMETER. 

At a recent meeting of the Royal Scottish 
Society of Arts, Mr. D. W. Kemp, of Trinity, 
read a most interesting paper on “An Electric 
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Barometer,” a new apparatus for ascertaining 
atmospheric pressure at any distance from the 
observer, or at any altitude. Having referred to 
the Ben Nevis meteorological observations under- 
taken by Mr. Wragge last summer, and also to the 
aéronautic voyage of the balloon Saladin, in which 
Mr. Powell, M.P., was lost, Mr. Kemp held that if 
high-level observations were to be had at all, they 
could not be expected by such methods, which 
were too toilsome and dangerous. Observations 
must be got by some mechanical means, and not by 
risking valuable lives. The late Dr. Theorell, of 
Stockholm, he said, had contrived an apparatus, but 
it was not likely to be generally employed, being 
very expensive. Proceeding to describe his electric 
barometer, he said that the invention consisted of 
twenty-five separate barometers or barometer tubes 
placed side by side ona board or round a pillar, and 
that into the upper end of each tube there was fused 
a fine platinum wire which dipped down by tenths 
of an inch, so as to get a range of twenty-five 
tenths, or two and a half inches with the whole 
instrument. A wire was taken from each of the 


twenty-five wires, all carefully insulated from each | 
other, together witha return wire from the cistern | 


ends. In all, twenty-six wires were made into a 
cable, and continued to any convenient place for 
the observer. In the observing apartment the 
wires were separated and attached to a dial, which 
was itself connected with an electric bell end battery. 
If the barometer were placed ona hill, and a cable 
taken therefrom to the observer, he could ascertain 
the height of the mercury, by finding the shorter 
wire when in circuit, which would ring the bell. 
To the argument which might be urged that read- 
ings to tenths of an inch were not fine enough, he 
would reply that surely such readings were better 
than no observationsatall. At the first anrounce- 
ment of Mr. Kemp's invention it seems to be one 
destined to become very useful. We may expect 
to hear something further about it when a report 
upon it is forthcoming from the committee to whom 
it has been remitted for consideration. 


Raitway ConstTrecrion IN QUEENSLAND. 

Tenders have been called for the construction of 
a branch railway from Oxley to South Brisbane, a 
distance of 6 miles and 3”) chains. This line is 
intended to connect the southern and western 
line with water frontage at South Brisbane, and is 
expected to greatly assist the development of the 
West Moreton coal mines. A line from Brisbane to 
the watering-place of Sandgate is being pushed on 
rapidly by the contractor, Mr. Bashford. At the 
last dates the rails were laid and the line mostly 
ballasted fora distance of three miles from the 
Brisbane terminus. A couple of miles of permanent 
way had also been laid at the other end. The line 
crosses three considerable water-courses—Break- 
fast, Nundah, and Cabbage Tree creeks. Over the 
first-named creek, about 2} miles from town, a 
temporary wooden bridge has been erected, to be 
replaced wheh the material arrived, by an iron 
structure. The other two creeks mentioned are to 
be spanned by wooden bridges, which are in a for- 
ward state. All the other smaller bridges on the 
line are finished, and the contractor hopes to be 
able to carry passengers to Sandgate along the line 
by Christmas. A tunnel was being driven near 
the Brisbane terminus, but it was hardly likely 
that this would be finished by the Christmas holi- 
days, though there was every reason to believe that 
the line would be ready to be handed over to 
the Government by February. This is about 
six months before the expiration of the contract 
time, and for getting the railway finished so 
much earlier, the contractor is to receive a bonus 
of 8001. The Government has let a contract for 
the erection of the station buildings along the line, 


and it is expected that these will all be finished | 


prior to the opening. The railway from Ipswich 
to Fassiferm, a branch of the southern and western 
line, is also rapidly approaching completion. The 
whole of the work is finished with the exception of 
the plate-laying, some three miles of which has 
been carried out. This work was expected to be 
all done by the end of January, and the line would 
be opened for traffic a few weeks afterwards. The 
opening of this line is looked forward to with some 
interest on account of its being the first low-cost 
railway undertaken in Queensland. The line for 
the most part follows the main road, is unfenced 
except where it passes through private property, 


|line from Roma to Mitchell. What is called the 
wharf branch of the Maryborough and Gympie 
Railway—which latter was opened in August last 
—is nearly completed. The earthworks have all 
been finished, but the plate-laying has not yet been 
begun. There has been some delay in commencing 
the wharf itself, in conseqeence of a difficulty in 
procuring the requisite material. The Burrum 
line, which it will be remembered Mr. Hurley at 
one time proposed making, but which was under- 
taken by the Government, is making fair progress. 
The work is well advanced for the first ten miles, 
and the contractors have commenced laying the 
rails. This line crosses the Burrum, and tenders 
are about to be called in Queensland for the iron- 
work ofa high-level bridge over that stream. The 
Queensland Government at first proposed to make 
| the bridge a low-level one, but some strong objec- 
|tions were urged to such a structure by those 
| interested, and it was decided to alter it. 











| THE RADCLIFFE BOILER EXPLOSION. 
WE mentioned in a ‘‘ Note’’ last week the destructive 
boiler explosion which occurred on the Ist inst. at the 
Irwell Vale Bleach and Dye Works, Radcliffe. The 
| adjourned inquest was resumed on yesterday week, the 11th 
inst., when Mr. Richards, of the Board of Trade, was 
present, and when Mr. L. E Fletcher, the chief engineer of 
the Manchester Steam Users’ Association (who had been 
requested by the coroner to examine the exploded boiler), 
presented his report. The inquiry, however, was not 
concluded but was again adjourned until yesterday. The 
inquiry is one of special interest and importance, as it is 
probable that it may assist in clearing up the point to which 
we have often referred, namely, as to bow far an “‘ insured’”’ 
boiler is to be considered under inspection. It will be 
remembered that this was a question which we specially 
raised some year and a half ago, and it is one to which we 
were then unable to obtain a satisfactory reply from the 
company by whom the Radcliffe boiler was insured. Under 
the existing circumstances, however, we shall postpone our 
further remarks until the results of the present inquiry are 


before us. Mr. Fletcher’s report on this explosion was as 
follows 
Copy of Mr, Lavington E. Fletcher's Report to the 


Coroner. 
“* Manchester Steam Users’ Association, 


May 9, 1882 





| ‘* Mr. James B. Edge, Coroner, 
5, St: James’s: square, Manchester. 
‘*Sik,—In accordance with your instructions received 
| on Tuesday, the 2nd inst., I have nme pry the cause of 
the steam boiler explorion that occu at five minutes 
past six o’clock on the morning of Monday, May 1, 1882, 
at the Irwell Vale Bleach and Dye Works, Radcliffe. 

‘“*The same day on which your instructions were re- 
ceived, my assistant, Mr. Richard Thomson, went down to 
Radcliffe to tuke particulars of the wreck, while on the 
following day I visited the scene of the catastrophe myself, 
and now beg to report you thereon. 

‘* The boiler from which the explosion in question arose 
was of the Lancashire type, having two furnace tnbes 
running throngh it from end to end. It was the left-hand 
|one of two, set side by side and working together, the 
steam pipes being connected, while it appears to have been 
made in the year 1866 ; so that it was about 16 years old. 

** The length of the boiler was 25 ft. 9 in., the diameter 
in the shell 6ft., and in the furnace and flue tubes 
|2 ft. 2 in.; the thickness of the plates being three-eighths 
| of an inch full, in the cylindrical portion of the shell, three- 
| eighths of an inch in the internal furnace and flue tubes, and 
| half an inch in the flat ends ; while the blowing-off pressure 
| was stated to be 40 1b. The boiler was fitted with a single 
| safety valve of Cowburn’s deadweight construction, mea- 
| suring 3 in. in diameter, and a dial pressure gauge on 

- bef principle, made by Williamson of Stalybridge, 





| Bour 
ranging to 100 1b. Also the boiler was stated to bave been 
| fitted with a feed back-pressure valve, a blow-out tap, and 
| a glass water gauge ; but these were buried in the débris, 
!and could not be seen; they have, however, no bearing on 
| the cause of the explosion. By calculation the load on the 
| safety valve works out, as nearly as may be, at 44 lb. per 
|square inch. The stated pressure of 40 lb. was very pro- 
| bably taken from the pressure gauge. There is often a 
slight discrepancy between rressures arrived at by calcnla- 
|tion and those shown by gauges. But whether the pres- 
sure was 40 lb. or 44 1b. does not at all affect this inquiry. 
The statement that the blowing off pressure was 40 lb. 
| may be accepted as practically correct. 
‘The boiler gave way in the first instance near to the 
| bottom of the shell, rending longitudinally. There were 
| seven belts of plating in the cylindrical portion of the shell, 
and the primary rent occurred in the fifth of these belts from 
the front end, running right across it at a level of 2 in. or 
3 in. above the left-hand seating. On the occurrence of 
this primary longitadinal rent the force of the steam tore 
the belt away from the ring seams of rivets at each side, 
completely severing it from the remainder of the shell, 
opening it out nearly flat, and blowing it a few feet to the 
right of its original position. The front portion of the shell, 
consisting of four belts of plating, was shot forwards to a 
distance of about 11 ft., where it embedded itself in the wall 
and earth in front of the firing space, while the remainder 
of the shell, consisting of two belts of plating, was shot 
backwards, and a little to the right, to a distance of 18 ft., 
carrying with it the two internal furnace and five tubes, 
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of the parts of the boiler, as well as by the rush of steam 
and water that ensued on these rents, a two-storied build- 
ing over the boilers used for drying purposes was brought 
to the ground, as well as the roofs of the dye-houses 
adjoining, while the works generally were reduced to a 
wreck. Bricks and pieces of iron grating from the 
drying rooms were hurled about in all directions. A piece 
of grating weighing upwards of a hundredweight, along 
with a piece of a cast-iron beam, was shot forwards to a 
distance of about 35 yards, passing over the making-up 
room as well as over a public street, and alighting in a 
weaving shed, where it smashed two of the looms. Fortu- 
nately, the weavers who regularly worked at these looms 
happened to be late in +tarting that morning, and thus 
escaped injury. Other portions of débris were thrown to a 
similar distance in different directions. The mechanic, 
Robert Coadwick, and the night-watchman, Thomas Chad- 
wick, as weil as the boiler attendant, William Fray, who 
were all in the firing space at the time of the explosion, 
were blown into the yard beyond, the mechanic and night- 
watchman being killed on the spot, while the fireman was 
so severely injured that he died the following day, shortly 
after nine o’clock in the morning. 

“* Destructive as the results of this explosion were, the 
cause was extremely simple, and may be readily understood 
by every member of the jury without special technical 
knowledge. 

‘*Theexplosion did not arise from shortness of water. 
If it had, the furnace crowns would have been rent and not 
the shell, whereas the shell was rent and not the furnace 
crowns. In fact the furnace crowns are not at all bulged 
or distorted, as they necessarily would have been if the 
had been overheated from shortness of water, but they still 
retain their original shape ; added to which a Cowburn’s 
fusible plug on the left-hand furnace, was found to be in 
good order, clean and tight, and not showing any signs of 
having been overheated. I should not have thought it 
necessary to allude to the question of shortness of water 
were it not for the strong tendency that exi-ts to attribute 
nearly every explosion, rightly or wrongly, to this cause, 
and thereby to throw the blame on to the boiler attendant, 
who has frequently, as in this case, lost his life. 
| “* To arrive at the cause of the explosion attention must 

be turned to the condition of the boiler. It was found on 
| examination that the last three belts of plating at the back 
|end had been attacked by external corrosion in the neigh- 
| bourhood of the left hand seating wall, the corroded surface 
| running along the boiler for a length of about 10 ft., and 
fora width of about 2 ft. The fifth belt of plating from 
the front end, which was the one that gave way, was £0 
seriously wasted that the tickness across its entire width in 
| the neighbourhood of the primary rent was only one thirty- 
| second of an inch, while in places it was as thin as a sheet 
| of brown paper. I gave instructions to have the portion of 
this belt of plating, which embraced the primary rent, cut 
out, so that it might be laid on the table at the inquest for 
inspection of the jury. This will speak for itself, and it 
| will be seen that the plate at the line of fracture is nearly 
,as sharp as a knife edge. This thinning of the plates so 
| reduced the strength of the boiler that it was totally unfit 
| to stand the ordinary working pressure of steam, and hence 
the explosion. 





**T am, Sir, yours faitbfally, 
(Signed) LAVINGTON E. FLETCHER. 
Chief Engineer. 
‘* Offices—9, Mount street, Albert-square, 
Manchester.”’ 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLxESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but there 
, was very little business done. The ironmasters held their 
usual meeting and resolved to adhere to their prices of last 
week. It was found that Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 139,420 tons, which 
is a decrease of 4950 tons on the week. In Glasgow they 
hold 635,841 tons. Merchants quoted No. 3, 42s. 9d. to 
43s. per ton at Middlesbrough, prompt delivery. The absorb- 
ing topic on ’Change was the failure of the Moor Jron Works 
| Company, at Stockton. Had it not been for this unfor- 
| tunate fact the market would certainly have been improved 
in tone owing to the settlement of the strike of ironworkers 
|in the North of England. Shipments of pig iron from Mid- 
dlesbrough continue fairly good. 


| The Finished Iron Trade.—There is really no alteration 
|in the manufactured iron trade. Prices are the same as 
| last week. It is satisfactory that the men after a short 
| but nevertheless reprehensible strike have returned to work, 
| and agreed to accept the award of Mr. J. W. Pease, M.P. 
| From the first the leaders of the men advised them to 
loyally stand by the Board of Arbitration, whatever might 
be the decision of the arbitrator, but the award being 
against the men, mass meetings were held, inflated and 
unfair speeches delivered, and work was stopped. However, 
the matter is now arranged, and itis hoped that for the 
next few months atall events nothing will occur to interfere 
with the steady industry at the mills and forges which 
afford employment to so many thousands of men. 


The Failure at Stockton.—On Monday everybody in the 
Cleveland district was surprised to hear of the failure of 
Messrs. Johnson, Reay, and Co., iron manufacturers and 
coalowners, of Stockton. It bas always been understood 
that the firm was a thoroughly sound one. It appears that 
on Friday last the firm sent for an accountant in order 
that they might ascertain exactly in what position they 
were in, and on the following day that professional gentle- 
man complied with the wishes of the firm, but in the mean- 
time Messrs. Lambton and Co., bankers, Newcastle-on- 








and its ruling gradients are 1 in 3’. Tenders have 


been invited for the seventh section of the western 





which were torn away from the front cud plate through the 
root of the furnace mouth angle irons. By the movement 


Tyne, took possession of the Whitworth and Castle Eden 
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Collieries, and Messrs. Backhouse and Co., bankers, of 
Darlington, seized the extensive iron works at Stockton. 
Both banking firms have en possession under attain- 
ment clauses. On Tuesday a meeting of the largest local 
creditors was held at the offices of Messrs. McKay and Co., 
Middlesbrough, and a committee of gentlemen was appointed 
to inquire into the legal position of affairs and report toan 
early and full meeting of creditors. The total liabilities 
are set down at about 300,0001. It is feared that the estate 
will realise a very small dividend. 

Engineering and Shipbuilding. — There is continued 
activity on the northern rivers, and it is expected that the 
same business will be maintained to the end of the year. 
At some of the engineering establishments the work cannot 
be got out quick ennough. Several of the shipbuilders 
have within the past fortnight secured fresh contracts for 
new steamers. 

The Coal and Coke Trades.—There is general flatness in 
the fuel trade. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron warrant market 
was again very quiet last Thursday, with transactions 
reported on forenoon ’Change at from 47s. 3d. to 47s. 2d. 
cash, and the market closed with buyers at 47s. 2d. cash 
and sellers at 47s. 2}d. Business was done in the afternoon 
at 47s. 2d. to 47s. lid. cash, and at the close there were 
buyers at 47s. lid. and sellers at 47s. 2d. cash. Friday’s 
market was very quiet, and only a small amount of business 
was reported. The quotations during the forenoon were 
47s. 1d. cash and 47s. 3d. one month, and sellers near. The 
market remained steady in the afternoon, with business 
transacted at 47s. 1}d. and 47s. 1d. cash, and the closing 
quotations were 47s. 1}d. and 47s. 34d. one month, respec- 
tively, and buyers near. On Monday the pig iron warrant 
market was very quiet and steady, and the prices at the 
close were 1d. per ton under the aodee quotations of last 
Friday. Business was done during the forenoon at 47s. 1d. 
to 47s., and then up to 47s. 1}d. cash, and at the close 
there were buyers at 47s. 1d. cash and 47s. 3d. one month, 
and sellers near. Transactions were reported in the 
afternoon at from 47s. 14d. down to 47s. cash, and 
from 47s. 3$d. down to 47s. 2d. one month, the closing 
prices being buyers at 47s. cash and 47s. 2d. one month, 
and sellers wanting $d. per ton more. The market 
was again steady yesterday, but rather more active, 
and an improvement in prices was experienced to the 
extent of about 1d. per ton. Transactions took place on 
forenoon ’Change at from 47s. to 47s. 1d. cash, also at 
47s. 2d. to 47s. 24d. one month, and at the close of the 
market buyers were offering 47s. Ojd. cash and 47s. 2d. 
one month, with sellers near. Business was reported done 
in the afternoon at from 47s. 0jd. to 47s. 14d. cash and 
at 47s. 2}d. to 47s. 3d. one month, the close of the market 
being sellers at 47s. 14d. cash and 47s. 3d. one month, 
and buyers near. The market was firmer this morning, 
with a moderate amount of business done at from 47s. 2d. 
up to 47s. 4d. cash and 47s. 5}d. one month, the close being 
rather sellers at 47s. 4d. prompt cash, and buyers very 
near. There was a stronger market in the afternoon, with 
business reported at 47s. 44d. and 47s. 4d. cash, also at 
47s. 7d. and 47s. 64d. one month ; and towards the close of 
the market there were buyers at the lower and sellers at 
the higher quotations. Last week’s shipments of pig iron 
from all Scotch ports were somewhat considerable, amount- 
ing to 14,982 tons as compared with 10,568 tons in the cor- 
responding week of last year. They included 2159 tons to the 
United States, 2150 tons to Canada, 2425 tons to Italy, 2134 
tons to Germany, 1330 tons to Holland, 260 tons to Bel- 
et and lesser quantities to other countries. There were 
ikewise very large deliveries of No. 3 to take the place of 
Cleveland iron; and the result of the large shipments and 
deliveries was to make the prices of makers’ iron somewhat 
firmer recently. But some brands have been in rather 
less demand than they were a little while ago, and conse- 
quently they became somewhat easier in price in sympathy 
with the price of warrants. The fact that the shipments 
have been active against contracts does not seem to have had 
any improving effect on the Continental demand, which is 
still quiet. A steady trade continues to be done with the 
United States, but the advices do not show any improve- 
ment, the prices realised for present shipments showing a 
loss. A message to hand per cable two or three days ago 
says that in consequence of the higher freights charged by 
steamship owners, importers of Scotch pig iron have 
advanced their prices on those recently quoted ; but buyers 
have failed to respond, and there is little business doing. 
A considerable quantity of iron is being despatched to 
Canada, as trade there is active, while the stocks are light. 
Owing, in some measure, to the cheap freights that have 
prevailed, the Australian colonies have been taking more 
than their usual quantity of Scotch pig iron, but there is no 
anticipation that the demand will be maintained. The home 
consumption of pig iron is proceeding on an extensive scale, 
and the stocks at several of the iron works have been very 
considerably reduced of late, both for foundry work and for 
the manufacture of finished iron. There are now 109 blast 
furnaces in operation in Scotland, one having just been 
relighted at the Monkland Company’s Works. Hematite 
pig iron is very flat, and stocks are accumuiating in conse- 
quence of the demand from America having fallen off ; and 
the consequence is that holders have accepted as low as 
52s. per ton for the usual proportions of mixed numbers 
free on board at Cumberland ports, or on rail. Since last 
report there has been some increase in the amount of pig 
iron in the keeping of Messrs. Connal and Co. in the public 
warrant stores, the stock yesterday standing at 636,120 
tons. 

The Ironfounding Trade.—The foundries in the Glasgow 
district are busy, and in many instances they have good 
prospects, but the founders complain that on account o 











the keen competition which exists they cannot get the 
prices advanced. 

The Malleable Iron Trade.— Most of the works through- 
out Lancashire’ that ‘are engaged in the manufacture of 
finished iron ‘continue to be actively employed, but the 
inquiries are not so numerous as could be wished. 

Mining Institute of Scotland.—The monthly meeting of 
this Institute was held at Hamilton last Thursday night— 
Mr. J. S. Dixon, one of the vice-presidents, in the chair. 
The Council reported that they had purchased the Blue 
Books relating to mining which belonged to the late Mr. 
Macdonald, M.P. A paper on “ Electric Signals for Col- 
lieries’’ was contributed by Mr. M‘Laren Irvine, Fence 
Colliery, Lesmahagow, and another containing a descrip- 
tion of a Derbyshire long wall working by Mr. Barrowman, 
Hamilton. Mr. Bishop, Hamilton, gave in the report of 
the Safety Lamp Committee, which, as the Royal Commis- 
sion have taken up the question of safety, was confined to the 
cost, upkeep, and lighting powers of various lamps. The 
chairman said the Scotch gauze lamp stood condemned by 
the report so far as cost was concerned. Various papers 
were discussed, and, on the motion of Mr. Dundas Simp- 
son, it was remitted to the Council to take steps whereby 
the library of the Institute would be rendered more ayail- 
able to members. 

The ‘* Clan Line’’ of Steamers.—By way of inaugurating 
their line of steamers which are to ply direct from Glasgow 
and Liverpool to Colombo, Madras, und Calcutta, Messrs. 
Cayzer, Irvine, and Co., the managing owners of the 
** Clan Line,” had a trial cruise last Saturday of the Clan 
Buchanan, the pioneer of the new service to the far east, 
with fully 200 guests on board. The vessel had previously 
done her official speed trials, the result on the measured 
mile being a mean speed of 12.95 knots per hour, the con- 
tract speed being 12 knots per hour. Measuring 343 ft. in 
length by 40 ft. in breadth and 30ft. in depth (moulded), 
and having a carrying capacity of 3200 tons, the Clan 
Buchanan was built by Messrs. A. Macmillan and Son, 
Dumbarton, and engined by Mr. David Rowan, Glasgow. 
She is one of fourteen large steamers recently built or 
building for the same owners. Two of those now in hands 
are vessels of 4200 tons. They are to be of steel, and are 
building by Messrs. Napier, Shanks, and Bell. When the 
fleet is complete as at present projected, it will consist of 
twenty-six vessels of a total of some 72,000 tons, and of the 
value of about a million and half sterling, and yet the Clan 
Line has been but little over four years in existence. 
During the day’s cruise, which was a most enjoyable affair, 
the Clan Buchanan went down the Firth of Clyde a con- 
siderable distance, and in ‘‘ running the lights’’—Clock to 
Cumbrae—she attained a speed of fully 12.5 knots, with 
about 2600 tons of cargo on board. 

Advance of Wages in the Engineering Trade.—The 
question of the advance of wages—id. per hcur—asked a 
short while since by the operative engineers in the Glasgow 
district, may now be regarded as settled. All the leading 
firms conceded the rise without any strike being resorted 
to. Some two or three of the lesser firms, together with 
the locomotive department of the Caledonian Railway 
Company, had not conceded the advance up till last night, 
but it is not expected that there will be any prolonged 
strike in any instance. 

Settlement of Trade Dispute in Aberdeen.—A trade 
dispute which broke out in two of the Aberdeen shipbuild- 
ing yards last Friday week, and which involved some 400 
platers, rivetters, and caulkers, terminated amicably on 
Monday night. The points in dispute were purely “‘ trade’”’ 
matters, and did not involve any question of wages, and 
they were arranged by a compromise. 








BoriLerR EXPLosion at GREAT BripGe.—On Saturday 
last a disastrous boiler explosion, causing the death of 
three persons and injury to several others, occurred at the 
Blue Brick Works of Messrs. F. W. and W. A. Barrows, 
at Great Bridge, near Dudley. The explosion, which was 
accompanied by great destruction of property, is, we under- 
stand, to be made the subject of a Board of Trade inquiry, 
and for the present we withhold our comments. 


THe METEOROLOGICAL SocieTy.—The usual monthly 
meeting of this Society was held on Wednesday last, the 
17th inst., at the Institution of Civil Engineers, Mr. J. K. 
Laughton, F.R.A.S., President, in the chair. Miss W. L. 
Hall, Mr. E. J. Pearson, Dr. J. R. Somerville, and Mr. W 
J. V. Vandenbergh, were elected fellows of the Society. The 
following papers were read; ‘‘On the Diurnal Variation 
of Wind and Weather in their Relation to Isobaric Lines,’ 
by the Hon. Ralph Abercromby, F.R.S. By constructing 
synoptic charts at different hours of the same day, and by 
comparing the wind and weather records at the different 
hours, and examining their relation to mean curves of 
diurnal variat on, the author shows that the mean diurnal 
increase of the wind’s velocity is explained by the fact that 
for the same gradient there is more wind by day than there 
is by night. The mean diurnal veering of the wind is 
explained by the fact that in cyclones the wind is a little 
more incurved, and in anticyclones a httle more ontcurved 
by night than by day. The mean diurnal increase of the fre- 
quency of rain during the day hours is explained by the fact 
that in any given cyclone the area of rain is larger by day 
than by night. The diurnal changes of every element are 
superimposed on the larger general changes and are inde- 
pendent of each other. Great stress is laid on this point, 
both as explaining and classifying many meteorological 
questions and as simplifying the problem of weather 
forecasting. The author gives a simple hypothesis from 
whieh it appears that the diurnai veering and increase of 
rain follow as a natural consequence of the diurnal increase 
of velocity. ‘‘ Mechanical Conditions of Storms, Hurri- 
canes, and Cyclones,’’ by W. F. Stanley, F.M.S. 





STRENGTH OF RING TO RESIST 
DISTORTION. 
To THE Epiror oF ENGINEERING. 
_ Srr,—Let a 6 cbea ring to which a weight (= 13 tons) 
is suspended by two chains at such an angle that the strain 
oneach chain is =10tons. A third chain on the upper 


-=~ 


LO40( = 9 TONS) 


side of ring supports the whole combination. Of course 
the strain on this (neglecting weight of chains and ring) 
= 13 tons. e 
What is the amount of the greatest bending moment 
supposing the ring to be say 8 in. in diameter, and how is it 
arrived at? C. H. W. 








HYDRAULIC LIFTS. 

To THE EpiTror OF ENGINEERING. 

Srr,—Mr. Major's remarks in his letter last week would 
I venture to submit, have been more suitably made at the 
meeting of the Institution when my paper was discussed. 
While I willingly acknowledge the flattering terms in 
which he speaks of my improvements in hydraulic lifts, | 
do not now feel called upon to reply to his remarks except 
to say that the assumed defects in my hydraulic balance 
to which he refers are in reality non-existent, and that in 
several of the arrangements of my hydraulic balance 
system which I have adopted, there are no internal leathers 
or packings, and there can be no decrease in volume of 
what Mr. Major calls the water piston. 

E. B. ELLINGTON. 
9, Bridge-street, Westminster, May 15, 1882. 


To THE EpIToR oF ENGINEERING. 
_ Str,—The interesting letter of Mr. Major in your last 
issue is an important contribution to the debate on Mr. 
Ellington’s paper at the recent meeting of Mechanical 
Engineers. 

Mr. Major expresses the opinion that Mr. Ellington’s 
hydraulic balance constitutes a most important improve- 
ment in hydraulic lifts, but it appears that your corre- 
spondent has a method of using an hydraulic balance to 
produce the same results which Mr. Ellington has succeeded 
ur obtaining, and this without any acquaintance or con- 
nexion with Mr. Ellington. 

I should rather like to hear Mr. Major’s opinion on the 
Patent Laws, but it would at any rate be of interest to 
your readers, and would enable them to follow his criticism 
with better advantage if he would favour you, Sir, with a 
drawing and description of the hydraulic balance which he 
uses, and which is apparently so like and yet so unlike 
Mr. Ellington’s arrangement. 

I am, Sir, yours faithfully 
M. Inst. C.E. 


RAILWAY SIGNALLING. 
To THE EDITOR OF ENGINEERING. 

S1z,—The letter of your correspondent ‘‘ F. S. H.,’’ in 
your impression of 28th April, has only just come to my 
notice, and is in my opinion a fair type of what a man would 
write who is utterly ignorant of railway signalling, or, I 
should think, of railway management altogether. The old 
firm of Messrs. Saxby and Farmer are too well known and 
cespected for me to ~ anything about them, except that 
the inventions they have from time to time introduced 
have gone far to improve railway travelling, and anything 
they bring to the front will always, I am sure, have the 
careful attention of railway managers. 

“F.S. H.” appears to think that all modern improvements 
upon the old block system lead to delaying traffic, and states 
as follows: ‘‘ Asan instance Hackney Downs Junction, 
on the Great Eastern Railway, where I notice that Mr. 
Sykes’ apparatus has been fitted, and which accounts for 
the delay there the last few weeks.’’ I suppose he means 
in March or April. In reply to this I am desired by the 
proprietors of ‘‘ Sykes’ combined lock and block system”’ 
to say that the above statement is utterly false, as, although 
the Great Eastern Railway Company have decided to fit up 
Hackney Downs Junction with the Sykes’ system, the work 
is not yet finished. It never has, therefore, been worked 
there, and cannot come into operation for another few days. 
The junction is still worked upon the old mode, of which 
your correspondent, by inference, seems to think so highly, 
so that the delay of which he speaks is due, according to 
oe showing, to that system, and not to that of Mr. 
Sykes’. 

But, Sir, it is a well-known fact that the English lines 
are the best managed of any railways in the world, and 
when we see the officers of the several companies doing all 
they can to get the latest and greatest improvements upon 
their lines, so as to work their traffic with the least amount 
of danger, it is hardly fair for an outsider to criticise 
matters of which he so evidently knows nothing, or to 
make false statements such as “‘ F. S. H.’’ has done, and 
which are not only misleading to the public, but also 
damaging and libellous. 





I am, Sir, yours truly, 
E. ZouRaAB, Engineer, Sykes’ Block System. 
London, May 15, 1882. , 


Cusa.—The Council of Ministers has finally approved a 
plan for offering to public competition about 600 miles of 
the proposed Central Cuba Railway. Six months after the 
close of the contract the railway will receive a state 
subsidy of 1471. per mile. 
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FOREIGN TECHNICAL LITERATURE. 

La Gaceta Industrial (Madrid, April 25) publishes 
figures which show that the mining industry of Bilbao 
is steadily increasing. Last year the exports of iron 
ore amounted to 2,550,000 tons, against 2,390,000 tons in 
1880; whilst in the first two months of the present year 
458,000 tons were shipped, against 390,000 tons in the 
corresponding period of last year. 





The San Francisco Bulletin states that all the machine 
shops and foundries in that city are fully employed, and 
some of them are running overtime, chiefly on mining 
machinery. A considerable part of this is for Mexico, but 
there are some large orders in hand for sugar machinery 
for Hawaii. Altogether, about 1900 men are employed in 
the various works, and they are receiving an average 
daily pay of 3 dols, 

The Giornale dei Lavori Pubblici (Rome, April 26) men- 
tions that the St. Gothard and Alta Italia Railway Com- 
panies have made arrangements for the through trains 
between Basilea and Milan, by which the rolling stock 
of each company will go the whole way, so that pas- 
sengers will not be obliged to change carriages. At 
night the trains will be lighted with gas. The Harding 
brake is adopted on the St. Gothard Railway. 





According to the American Manufacturer (Pittsburgh, 
April 21), the Bessemer works of the Colorado Coal 
and Iron Company at South Pueblo were blown iu on 
the 11th. It has two five-ton converters, and makes 
the fourteenth Bessemer plant in the United States. 
A Table is given showing the number of furnaces in and 
out of blast in America in April 1, as compared with 
the same date during the preceding five years. It is as 
follows : 

In Blast April 1. 


1878. 1879. | 1880. 1881. 1882. 



































—- 1877. 

Charcoal 57 60 68 102 139 132 
Anthracite 82 97 89 189 159 175 
Bituminous 79 95 84 140 155 150 
218 252 241 431 453 457 

Out of Blast, April 1, 

— 1877 1878 1879 1880. 1881 1882 
Charcoal 220 207 191 154 132 146 
Anthracite 142 129 137 40 80 61 
Bituminous 126 122 135 66 64 74 

488 $58 463 260 276 281 





The following particulars of the railway coal traftic 
on Prussian railways during the financial year 1881 are 
given by the Zeitschrift Deutscher Eisenbahns Verwal- 
tungen (Berlin, May 5). This, which is by far the largest 
class of merchandise transported, amounted to more than 
41} per cent. of the total tonnage carried during this 
period. The freight received for it was 254 per cent. of the 
receipts of the goods department. The total quantity 
amounted to 25,349,149 tons, an increase of 29.2 per 
cent. on the preceding twelve months. The freight 
received was 56,675,465 marks, an increase of 8 percent. 
The Cologne-Minden Railway carried the largest quantity, 
7,372,688 tons having passed over its lines, paying 
18,251,767 marks freight, This was 56.4 per cent. of 
the goods traffic, and 44.6 per cent. of the goods receipts. 





After giving a description of the Colossus and the 
Edinburgh, the Army and Nary Journal (New York, 
April 15) says: “We have called attention to these two 
latest additions to the British Navy for the reason that it 
seems to us significant that after vast experiment and 
vast expense, the British Government is coming down to 
about the same basis that we are now proceeding upon 
in our proposed new vessels, namely, a good average of 
efficiency, speed, comfort, and cheapness. If, with the 
enormous resources put at the command of the Admi- 
ralty, it is content with this moderate and common- 
sense aim, surely Congress ought not to complain of a 
similar principle, though applied to a different class of 
vessels, in our own naval construction for immediate 
needs.” 


L' Industrie Belge (Brussels, May 4) quotes from the 
report of the Belgian Consul-General at Melbourne, the 
advice given by him to manufacturers upon the necessity 
of their appointing responsible agents in Australia, who 
must be authorised to tender in the name of their princi- 
pals for contracts, which are continually being given out. 
Among them he mentions one for 6950 tons of cast-iron 
pipes, which he apparently considers might have been 
secured by Belgian makers. 

An extract from the annual report of the Vieille-Mon- 
tagne Company for 1881 is also published, from which it 
appears that the price of zinc is 53 francs per ton lower 


84.20 francs. This reduction in zine (of which the 
company turns out nearly 25,000 tons annually) has 
of course considerably affected the dividends—the net 
profit being reduced to 2,249,848.19 francs against 
3,569,924.30 for 1881. Under these circumstances, a 
dividend of 12 francs per tenth of share is recommended, 
and can be paid without drawing upon the reserve fund. 





A fresh series of experiments conducted by Mr. D. J. 
Lawson, to prove the possibility of constructing an 
unexplodable boiler, is described in the Scientific Ame- 
rican of April 15. The experiments were begun on 
February 17, and took place about eight miles from 
Pittsburgh. Two boilers exactly similar in size, material, 
and method of construction, were prepared, one being 
fitted with Mr. Lawson’s patent diaphragm, and the 
other being without it. They were 6 ft. long by 30 in. in 
diameter, the ends being ?in., and the shell, in, The 
arched diaphragm, the centre of which was about 7 in. 
below the top of the cylinder, was rivetted all the way 
round the boiler. As the ordinary boiler proved to have 
a number of cracks in one of the ends, it had to be dis- 
carded. After the patent boiler had been tested up to 
300 lb. pressure, and still further tested during the time 
required for getting up this pressure, by opening the 
steam gate at every 25 1b. rise, the diaphragm was cut 
out, with the exception of a margin 3in. wide all the 
way round; and the steam gate being opened at 235 1b. 
pressure, the boiler exploded, and was torn literally 
into shreds. The experiments, as carried out, cannot be 
said to have proved anything; and we cannot regard 
them as of scientific value. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., April 28, 1882. 

TakinG the American iron market as a whole prices 
are weakening under a slackening in demand. Consumers 
are holding off buying for immediate requirements. Pig 
iron is dull at 24dols. to 25 dols. at furnace for No. 1 
foundry, 23 dols. for No. 2, and 22 dols. for ordinary 
brands of grey forge irons. Makers who can afford to 
carry stocks decline to make concessions, and hence 
stocks are accumulating in strong hands, while weak 
holders are doing the best they can. Stocks are low in 
consumers’ hands, Western furnaces are running out of 
orders. Merchant iron is dull and weak. The spring 
demand has been insignificant. Customers meet imme- 
diate requirements only. Card rates are 2,5, cents per 
pound east, 24 at Pittsburgh, and 2} in western markets. 
The labour question is coming up in the shape of a 
threatened strike at Pittsburgh for an advance of 50 
cents per ton to 6.00 dols. from 5.50 dols. after June 1, 
the date of the expiration of the present agreement. 
The ironworkers have an organisation extending into 
every mill in the United States. The cost of living has 
been advanced, and this is the basis of the claim for 
high compensation. If the request for an advance is 
refused at Pittsburgh, an effort will be made by the 
Amalgamated Association to extend the strike east and 
west. A few mills have shut down one turn. The nail 
mills are running to utmost capacity. Quotations, 3.30 
dols. to 3.40 dols. per keg. Stocks are abundant, and 
cutting of rates is threatened in consequence. 

The iron trade continues to suffer from a decline in 
activity in railroad construction, building operations, 
and in reduced activity in demand for rolling stock. 
Three large car works have reduced their force—one at 
Detroit and another at Granton Bridge. Building has 
not felt the effect of lessened activity. Angle iron is 
active at 3 cents, channels and ties at 4. Tank iron, 
3 cents, refined 34 cents, Steel rails are dull at 50 dols. 
and orders are sought for winter delivery at these terms. 
Weak enterprises are being weeded out, and others 
backed by sufficient capital are coming into notice. 
Railroad construction, up to date, will fall very little 
under 2000 miles, or nearly double last year’s construc- 
tion to this date. The market is weakened by offerings 
of second-hand lots. Old rails sell at 27.50 dols., New 
York, 28 dols. Philadelphia for tees. Demand light. 
Scrap is dull at 30 dols. to 32 dols. fur best. Bessemer 
pig is dull at 24.50 dols. Steel blooms 42 dols. duty 
paid. 

The Tariff Commission Bill still drags along. The 
New York Revenue Reformers are vigorously organising 
and expending money in the propagation of their eco- 
nomic principles. A day has been fixed for the Tariff 
discussion, and it is regarded as a foregone conclusion 
that the Bill will pass. 

All indications point to an enormous crop, and in 
consequence there is an improving tone in the market 
Exports are at the lowest ebb. Money is abundant, but 
legislation pending in Congress will reduce the volume 
by slow steps if it becomes law. 





Philadelphia, Pa., May 3, 1882. 
The American iron trade is only moderately active. 
Prices east and west incline to weakness. Production is 


heavy and in some directions is gaining on consumption. 
Buyers cre becoming correspondingly cautious, and even 
lower prices are not causing active demand. The pro- 
spects are favourable for an amicable settlement of the 
threatened strike in Pittsburgh. The Amalgated Asso- 





than the average of 1880, whilst that of lead has fallen 


ciation of Iron and Steel Workers have held two con- 








ferences with the manufacturers, and thus far both sides 
exhibit cordiality. The district produces over 400,000 
tons of iron and steel annually, and hence the anxiety 
felt concerning a possible stoppage of production. Stocks 
are increasing at furnaces in consequence of small pur- 
chases by buyers, and rolling mills are running out of 
contracts. No. 1 Foundry at eastern furnaces com- 
mands 24 dols. to 26.50 dols. according to quality. 
Average price and quality 24.50 dols. Grey forge iron for 
mill use, 22 dols., furnace price; muck bara, 42 dols. ; 
steel blooms, 42 dols. ; finished iron, 24 cents. Construc- 
tion iron is firm under a steady demand. Several very 
large orders were placed this week at 3 cents for angles, 
4 cents for beams, and 4.2 cents. for channels. Common 
iron is in active demand for current requirements at 
3 cents. Bridge building is being vigorously prosecuted. 
The suspension on western railroad construction continues. 
The continued favourable crop outlook is having a 
favourable influence on investors and projectors of enter- 
prises. Steel rails sold to-day for winter delivery at 
50 dols. per ton; summer delivery, 52 dols. Iron rails 
are dull. Sales are made at 45 dols. Bessemer pig will 
sell at 23 dols., but best offers. this week are 24 dols. 
tide delivery. Manufacturers will not risk heavy orders 
for summer delivery, except at prices current at date of 
delivery. 








NOTES FROM SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

S1r,—Amid the hubbub and dust of the political 
skirmishing now going on at Cape Town and Maritzburg, 
a salient fact surges,to the front which must encourage the 
friends of the respective colonies. This fact is the solid 
progress made and making, despite all the obstacles of fac- 
tion and misgovernment here, with misunderstanding at 
home. Advance is visible on every side both on land and 
sea, although Government enterprises lag sadly behind, 
and require much spurring and reform. The mail services 
are unsurpassed in the world, and travelled colonists pro- 
nounce the Athenian superior to the famed Liverpool liners. 
She is also to be excelled by the Moor and Mexican, 
whilst other splendid craft are on the stocks. The change 
therefore from swift and sumptuous steamer to slow and 
shabby car excites wrath and astonishment, for even little 
Barbadoes can produce better vehicles than this great and 
growing country. 

The reason is not far to seek, and suggests liberation 
from mischievous trammels. Comparing the state of 
things now with the outlook five years ago, it is evident 
that we have gained a new platform, and may soon be 
able to take important steps towards that prosperity to 
which valiant settlers looked longingly forward, and which 
afew veterans have lived to see. Disgraceful and depre- 
ciatory comments should be silenced by the multitude of 
consoling facts, although it is just possible that we 
are on the threshold of dull times, owing to reckless specu- 
lation, the muddle in Basutoland, and the attitude of 
imperial meddlers. Meantime, in spite of prophets of evil 
and doers of folly, the value of property keeps up, and 
Customs returns exceed anticipations. In view of pressing 
problems, these conditions of solid and permanent progress 
are factors of importance, ané will exert a steadying effect 
in the discussion of political questions. Backed by such 
knowledge, we can fight our constitutional battles in our 
own fashion, knowing that success is in the end, an absolute 
certainty, if we follow the motto, “‘festina lente.’’ It is 
unfortunate that we have lost a colonial minister who 
inspired confidence, and have to deal with one who seems 
inspired by Talleyrand’s advice, that language should be used 
to conceal your thoughts. Both Lord Kimberley and Mr. 
Courtney evidently desire to keep us “‘ in statu pupillarii,’’ 
and to maintain a native ‘‘ imperium in imperio’”’ in our 
midst. lf we abandon the Rasutos, they may come into 
collision with the Free State, and that country has pro- 
vided artillery for any emergency. Our prestige has been 
utterly lost by temporising, vacillation, and obstructive- 
ness, whilst the natives openly sneer at the absolute lack 
of authority. To destroy the feudal influence of chiefs 
should be the primary object; and this can be done by 
planting semi-military colonies along the border, in the 
‘Cranskei, and also by pushing a railway towards Busuto- 
land, for it has immense productive power, and the Sesuto 
people are imitative, assimilative, and ingenious. The 
present Cape Ministry are however accused of being mere 
** dollar grabbers,’ and they do not favour fortifying and 
reproductive enterprises, if outside the western province, 
although the wealth and strength of South Africa lie in the 
eastern section. There is also a proposal to enlist 10,000 
Zulu Natal Kaffirs, to coerce the Basutos. These people 
are loyal and enjoy war and its spoils. 

Some progress is visible at Cape ‘own, but over seven years 
have been consumed in completing a dry dock, and the new 
Parliament House is only just starting, under an English 
contractor. Ihe dock has been opened with a banquet, aided 
by the radiance of the electric light, which is not approved 
generally at Kimberley. A telephone exchange with forty 
members has also heen established at Port Elizabeth, steel 
wire being employed instead of phosphor-bronze as in 
Belgium. Itis said that members will object to the estimates 
for a bridge over the Gouritz River, of a single span. By 
several modern methods it might be crossed efficiently for 
about half the sum named. Engineers here exhibit a 
penchant for extravagance and tedium in the execution 
of public works, so that healthy innovation is urgently 
necessary. 

A new ministry might apply some stimulus to these 
gentlemen, so snugly entrenched in routine. We note that 
further protective works are advised at Colombo, and we 
consider that they would also be called for here, if the 
concrete basin was built. Our chief naval local authority, 
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however, is convinced that it would rapidly silt up, and 
rarely possess the desired millpond quietness for safe 
mooring at quays. About five bays have been added to 
our pile jetty, which reflects great credit on all concerned. 
It will occupy another year to complete the extension. 
The new paddle tug, John Paterson, is expected ina few 
months, from Hepple and Co., South Shields. The pro- 
posed tug for Durban will probably be a twin-screw of 
about 100 ft. long with shrouded propellers, like Taylor’s. 
Durban has welcomed the new steamer Congella, and the 
Dabulamauzi is building at Aberdeen. 

There is a talk of direct steamers from New York, call- 
ing at the Azores, St. Helena, and Cape Town, en route to 
Natal. The development of rich gold reefs at Leydeuburg, 
aad coal mines at Isandhlwana, may revive this project, 
especially if the steamers of the Philadelphia Railway 
Company are to be sold. These 3000-ton vessels could go 
to Caleutta for bouse cargo, and bring coolies to Durban. 
Rapid progress is reported at the Umzimkulu, and a small 
steamer will shortly leave England to run to that fineestuary, 
which will be the entrepot for Griqualand East. A farmer 
at Port Shepstone has already fifty acres of coffee trees under 
cultivation, and jute may be tried. Sugar does well along 
the whole coast, and tea is prospering. It is of the Assam 
variety, and hybrid. The trout ova conveyed by the s.s. 
German to Durban, bas succeeded near Maritzburg, and 
salmon will be tried. Fish eggs also came to Kaffraria, 
but by some carelessness were rendered valueless. Due 
preparations were made, but salutary precautions were 
omitted so asto baffleunforeseen obstacles. The agricultural 
show this year came off with éclat and splendid weather. 
Many leading makers were well represented, and pulsometer 
and centrifugal pumps poured torrents. A windmill pump 
was also at work, and next year we expect turbine and 
other varieties to appear. Hornsby, Marshall, and Clayton 
received awards, and their agents were encouraged with 
purchases and orders. Many American carriages were on 
view, and a large trade isdone inthem. Colonial ox wagons 
are still inimitable, and far superior to importations ; 
they will carry 4 tons easily. Cattle and stock were fairly 
good, but we desire to see fresh blood from France; for 
we hear of Friesland bulls dying from heat and change of 
diet. Charolais would do better, and Percheron stallions 
and choice breeds of sheep should be tried. At present we 
only import Rambouillet rams of the Merino race, but 
Cheviots are spoken of for the hills. The Legislature has 
agreed to the construction of a railway from the Kaf- 
frarian line to the Indwe coalfields, vid Imyani. This 
may be extended to Dordrecht. Another line is demanded to 
unite the eastern and western systems, but the jealousy of 
the Cape is the chief obstacle, the country being very easy. 
The large town of Graaff Reinet is agitating for its main 
line being pushed forward towards the. Orange River, pass- 
ing through rising towns en route. The Free State mourns 
the loss of G. W. Stow, F.R.G.S., late manager of the 
Vaal River Coal Mines, which now supply Kimberley. | 
Some powerful French engines have recently started near | 
the fields, and are the largest yet set to work. Messrs. | 
Tangye Brothers have also sent up some large steam pumps | 
with a bedplate which just fitted a railway truck. The | 
Kimberley Water Company will deliver Vaal water before | 
Christmas, and the speculators in that go-ahead centre are | 
greatly excited by the wonderful exports of quartz and 
alluvial gold in the Transvaal. Australian diggers have 
already arrived, and a large contingent may be expected. 
Some experienced miners declare that the country is auri- 
ferous beyond belief, and editors hesitate to print the narra- 
tives of finds, which appear to rival those of Temora, and 
put the Wynaad Mines quite in the shade 

The mineral wealth of the country being now proved it is 
urged that borings should be made near this port so as to 
reduce the excessive cost of fuel for the railways, and enable 
produce to be brought down at reasonable rates. At pre- 
sent meat is excessively dear, and potatoes no larger than | 
walnuts, so that the cost of living here is double that of | 
Durban or Cape Town. We learn that the locomotives | 
suffer much from muddy water, but nothing is dcne to | 
clear it, although Spence’s plan answers perfectly at 
Bolton and Manchester and is simple. A mean cheese- | 
paring policy represses improvement, and representations | 
are of no avail, so the drivers are discontented, and dis- | 
gusted by indifference. A score of new locomotives ove | 
required here immediately, and the department is unduly 
strained by the heavy work. The Port Alfred Railway 
is going forward with rapidity, and the steamers Roxburgh 
and Scotland are expected with locomotives, rails, and | 
other material shortly. 

In Grahamstown the citizens look for the panting ‘‘ herald 
of progress’ before the Christmas holidays, and Firbank | 
and Co. will strive to gratify them. The Willesden card- | 
board tubing has been shown here, and it would do well 
as a core for concrete casing by which permanent channels | 
could be made as in Switzerland and Silesia ; the process 
would be simple. There is ample scope here for steam 
trawling, but we have let Spain show us the way, and yet 
rest apathetic and inert. Off Durban there is a wealth of | 
fish and a large demand. The débris would make fine 
manure for canes and would sell freely in Natal andj} 
Mauritius. Oil might be made from livers as in Norway 
and Iceland. Sharks are abundant, also the ray and skate. 
Experiments conducted at Gloucester, Mass., show bound- | 
less prospects in developing the cod fishery, and this fish 
and the shad would flourish off Cape Town, where the sea is 
generally cool enough for them. Simon’s Bay would suit | 
the fecundated ova, and a vast source of wealth be opened | 
up for Africa. Meantime this colony has absolutely | 
squandered three millions sterling by gasconading with 
ignorant imperial officers on the crags of Basutoland. 
The folly is now bewailed, but the lesson is dearly bought. | 
Everything imperial in this country is associated with folly, | 
failure, and ignominious disgrace ; so the colonists should 
determine to dispense with disastrous tutelage, and learn to 
administer their own affairs asin New Zealand,|where similar 
brilliant bungling was shown by the home commanders, 





| 








from lack of topographical and local knowledge. The s,s. 
Ludgate Hill is discharging and is the centre of attraction 
to Easter visitors. She has similar dimensions to the 
White Star steamers. An officer of the corvette Marion 
will develop the “‘ fin propeller’ in the States, and the inven- 
tor may be expected in England during the summer. 
Trials at Cape Town have increased confidence in the idea. 
We have no later news from Mauritius, but learn that 
heliographic signalling will be conducted between that 
island and Reunion, by instruments from Paris. The Mar- 
seilles and Australian steamers also call at Port Louis very 
shortly, commencing with the s.s Natal of 4000 tons, and 
three cylinder engines. 

The goat disease has been stamped out here, and we note 
that lexan farmers are also fascinated with Angoras, and 
will breed them in preference to sheep on hilly ground. It 
is proposed to cultivate sugar-beet on the lands near the 
Sanday’s River and to combine with it the production of 
cereals, sugar, spirit, vines, fat cattle, pigs, &e. We think 
that English capital might be embarked safely in this 
direction, as the land is cheap and readily irrigable from a 
rich turbid river. Splendid rains have freshened the country, 
making it green, and encouraging the farmers, who are 


| beginning to appreciate the use of scientific appliances in 


agriculture. Yours, &c., 
P. FRANCE. 


Algoa Bay, April 7, 1882. 


PATENT AGENTS. 
To THE EpIToR OF ENGINEERING. 

Sir,—I am glad to find that you have again taken up 
the subject of the necessity for some legislative enactment to 
provide for testing the qualifications of persons who practise 
or desire to practise as patent agents, and as my views so 
fully accord with your own, I may perhaps be allowed to 
dilate somewbat upon certain aspects of the question which 
you have scarcely touched upon in your various articles on 
the subject. 

As you have so ably pointed out, it is competent under 
the present system to any person, however unskilful or 
ignorant, to offer his services as the professional adviser of 
inventors in protecting their inventions, no examinati n or 
registration beirg required as a test or evidence of his 
fitness for the work, consequently the profession is inun- 
dated with men who are utterly unqualified to discharge 
the important and responsible duties devolving upon a 
patent agent, with the dire result of a lowering of the tone 
of the profession and much serious damage and ioss to 
patentees themselves. 

If we take a survey of the patent agency profession, we 
shall find that its body is composed of four classes of 
persons : 

1. Those who are ignorant of both law and science. 

2. Those who have had some scientific training, but 
are devoid of legal knowledge. 

3. Those who have some acquaintance with law, bat 
are deficient in scientific attainments. 

4. Those who possess a fair amount of knowledge both 
of law and science. 

1. The first class of agents may besummarily dismissed, 
as it is obvious that men who possess no real knowledge 
either of law or science, cannot be competent to advise 
upon questions in which scientific principles and legal 
subtleties are involved. It is a lamentable fact, however, 
that the profession abounds in persons of this character, 
who notwithstanding their manifest unfitness for their 
duties, succeed by underselling respectable agents in 
securing a large amount of patronage and support. 

2. The second of the four classes into which I have 
divided the patent agency profession, is probably scarcely 


| less numerous or less dangerous than the first to which I 


have already referred, as it numbers among its members 
many who are competent engineers and scientists, but 
who, however great their natural ability, or high their 
qualifications from a scientific point of view, cannot from 
their want of legal training possess that special aptness in 
dealing with mixed questions of law and science which is 
only acquired by long practice in both fields of knowledge, 
hence a large number of patents which are taken out will 
not ‘‘ hold water,’’ because the persons who prepared the 
specifications had not the legal knowledge necessary to 
enable them to draw specifications in sucha manner as 
to meet the requirements of the English law. 

3. The third of the four classes of patent agents, viz., 
those possessing legal without scientific knowledge, although 
probably less numerous is searccly less prejudicial than the 
otber two classes to which | have already referred, as it is 
apparent that a man who is a mere lawyer, but has little 


| if any technical knowledge, is utterly incompetent to act 


as professional adviser in matters in which technico-legal 
questions are involved. 

t. What is required in a patent agent (to come to the 
last of the four classes into which I have divided the pro- 
fession) is a fair amount of knowledge both of law and 
science. For, what are the duties or functions devolving 
upon, or to be performed by a patent agent? Setting 


| aside the mere routine of a patent office, a knowledge of 


which may be easily acquired, a patent agent is required to 
advise clients upon the patentability of inventions relating 
to mechanical and chemical processes and machines. It 
is obvious therefore that he must possess : 


1. Some knowledge of such processes and of the con- 
struction of machinery, and an acquaintance with scientific 
nomenclature, in order that he may understand the inven- 
tion ; and, 

2. A knowledge of what the law requires in an applicant 
to entitle him to a patent, and in an invention, in order 


that valid letters patent may be obtained. 

The patent agent is next required to draw a title for the 
invention, and the provisional specification, and ultimately 
the complete or final specification, setting forth fully the 
manner in which the invention is to be carried into effect 





and defining its novel features. These specifications should 
be drawn so as to be intelligible to persons skilled in the 
trade or art to which the invention relates, and so as to be 
sufficiently full, clear, comprehensive, and definite to meet 
the requirements of the English law. 

All this demands the same knowledge of scientific subjects 
and nomenclature, as well as of patent law, for how can a 
man write a treatise in miniature upon a scientific subject 
when he is ignorant of its very alphabet ? and how can he 
name that treatise so that it will stand the ordeal of judicial 
scrutiny if he have no acquaintance with the law, whose 
requirements it is to meet, or with the judicial decisions 
which are the recognised exponent of such law ? 

Again, there are questions of amending defective specifi- 
cations by disclaimer which require a good deal of special 
knowledge both of the subject-matter of the specification 
and of the law and practice relating to disclaimers. There 
are also questions of infringements, or alleged infringe- 
ments, of patents, the solution of which calls forth all the 
resources in the way of technico-legal information that the 
most expert or experienced can command. 

It will be apparent, therefore, that an acquaintance with 
one branch of this knowledge, whether the scientitic or the 
legal one, to the exclusion of the other, is of no avail for 
dealing with the mixed questions of law and science which 
full to the lot of a patent agent. The solicitor, therefore, 
or the engineer pure and simple, is utterly unqualified to 
practice as a patent agent. What is wanted is the happy 
combination of a fair share of both legal knowledge and 
scientific attainments in one and the same man, and this is 
rarely to be met with, as inventors have frequently found to 
theircost. It is imperative, therefore, that some examina- 
tion or test should be imposed so that the public may have 
a guarantee that a man who puts himself forward as an 
adviser upon patent matters possesses at least a fair 
measure of the necessary qualifications. 

It is not essential, however, nor perhaps advisable, t¢ 
subject patent agents, or persons desirous of practising as 
such, to a formal examination in scientific subjects and 
patent law. ‘The grand and crucial test is to require them 
to prepare a few specifications, the subjects of which hare 
been judiciously chosen ; for, to draw « specification well, 
both from a scientific and legal point of view, involves the 
possession of a much larger amount of knowledge of a high 
order and greater abilities than at first sight appears. 

If this work is efficiently performed it may be taken for 
granted that the patent agent possesses the qualifications 
necessary to enable him to discharge the other duties 
devolving upon him. If, however, he is unable to draw a 
specification which comes up to the required standard, or 
which will even pass muster, he should not be allowed to 
practise as a patent agent, whatever may be his prestige or 
however high his position or status in the profession. 

It would be scarcely necessary to observe that it is 
intended the patent agent himself should be subjected to 
this examination were it not for the fact that a large 
amount of work is done in the profession by proxy. 

A patent agent should not be merely a capitalist and 
administrator employing assistants to do all the work 
whilst he appropriates the profit and credit of it. The 
man who is not competent to prepare his own specifications, 
reports, opinions, &c., should be excluded from the pro- 
fession altogether, and not be allowed to build up a reputa- 
tion upon the product of the brains of his hard-worked and 
skilled but inadequately paid assistants. 

Let such a test as is suggested be imposed, and some 
astonishing disclosures will be the result; men who have 
stood high, towering head and shoulders above their com- 
peers, will be obliged, not to take the lowest place, but to 
leave altogether a profession for which they possess little, 
if any, qualification, beyond what is vulgarly termed 
bounce, whilst able men who have been ignored and kept 
in the background will receive their proper recognition 
and reward to the benefit alike of inventors and the public 
at large. 

I am, Sir, your obedient servant, 


May 2, 1882. VIGILANCE. 





COOPER’S HILL COLLEGE. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have perased with great interest your extremely 
sensible remarks in connexion with the Indian Public 
Works Department, particularly in your issue of Decem- 
ber 2, 1881, and also the letters on the subject by Mr. 
Henry Holland and ‘‘ A Civil Engineer,’’ but I think the 
strictures passed on Cooper’s Hill men are hardly fair, for 
it is not the men but the system that is to blame, or rather 
the Government for establishing such a system. It is well 
known that under the old state of things, and on account 
of the inadequate pay, many “ duffers’’ found their way 
into the Indian Pulic Works Department, and with a 
view to placing matters on a better footing Cooper’s Hill 
College was established, as a manufactory if I may call it, 
where the Indian Government expected to be able to pro- 
duce good engineers at a less cost than by private enter- 
prise. Now it is notorious that whatever works have been 
taken up by Government in competition with private 
enterprise, have invariably been failures, always financially 
and generally practically, and it appears that Cooper's Hill 
** factory’ is no exception, for, as ‘‘ Civil Engineer’’ points 
out, the inducements, or, in other words, the price offered 
for the article before the establishment of Cooper’s Hill 
and at present are vastly different, and as Mr. Henry 
Holland remarks, if the Indian Government wishes its 
engineers educated in a particular way, and to a certain 
standard, it has only to advertise the fact, and plenty of 
engineers would be forthcoming; in other words, if the 
Indian Government want certain articles, be they mechanics 
or engineers of a certain quality, and produced by a certain 
process, it has only to advertise and offer a sufficient price, 
and the articles will most assuredly be forthcoming, and 





better and cheaper in the long run than they can possibly 
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be produced by Government itself. Indeed, the idea of 
Government taking in hand to educate its own engineers is 
absurd, for if the principle is good, and Government can 
educate its engineers better and cheaper than private 
colleges, why not carry it further, and select by competi- 
tive examination a number of infants just beginning 
school and educate them for Cooper’s Hill? Or as a still 
further extension, establish a nursery, and select a number 
of babies to be nursed on the latest scientific principles for 
the preparatory school for Cooper’s Hill. 

But as yet I have been considering the results of the 
Government factory in competition with private enterprise, 
but when it is remembered that Government put a stop to 
competition by establishing a monopoly, so to speak, of 
the production of its ‘‘ factory,” the results of comparison 
are infinitely more unsatisfactory, for not only do we find 
that the Government factory is producing inferior articles 
at a higher price, but it has absolutely excluded private 
enterprise altogether, for under the present plan no engi- 
neer, however qualified he may be, can enter the Indian 
Public Works Department unless through the Government 
colleges, and as there is now no room to doubt that Cooper’s 
Hill bas not answered expectations, it certainly follows 
that this monopoly has had the effect of keeping many 
excellent engineers out of the Indian Public Works Depart- 
ment; and, as I said before, it is hard to blame those 
engineers who have entered vid Cooper’s Hill, seeing that 
they have fulfilled the requirements of Government as 
regards qualifications, and therefore it must be the Govern- 
ment requirements and not the men who are at fault. The 
Indian Government are not the only employers of engineers 
in India ; the numerous cotton, jute, and rice mills, and 
other works, have no difficulty in getting thoroughly 
competent engineers, simply because they offer sufficient 
inducement, or in other words, they pay the market rate 
for the article—why cannot the Indian Government do 
likewise? Let the Indian Government offer by public 
competitive examination appointments with salaries equal 
to the present cost of producing engineers at Cooper’s Hill, 
and I think most of your readers will agree that an 
unlimited supply will be available, and examined by 
impartial engineers, qualified to judge the requirements of 
engineers in India, the Cooper’s Hill men, under the 
present system, would not in such an examination exceed 
10 per cent. of the successful candidates. 

I said the monopoly has had the effect of keeping many 
excellent men out of the Indian Public Works Department. 
An instance of this came before my notice a short time 
since. An engineer of very superior attainments had been 
brought out from England by a firm in India, and after 
being in their service two years the failure of the firm 
threw him out of employment, and not meeting with an 
appointment at once, he thought of entering the Indian 
Public Works Department, but all his attempts and 
inquiries only ended in his learning that because he had 
not been educated at a Government college he could not be 
admitted, even though he was willing to stand any ex- 
amination. Therefore this engineer who, I may say 
generally possessed unusually good qualifications for, and 
had good experience in India, and although offering himself 
to Government free of expenses of training and passage to 
India, could not be entertained. 

Another serious fault in the working of the Indian Public 
Works Department is the plan on which promotions are 
made; in all Government departments at home, for 
instance, Customs, Excise, &c., promotions are made 
through competitive examination, and, as might be ex- 
pected, with the best results. Now why should not a 
similar plan be followed with the Indian Public Works 
Department ? 

I have also noticed some correspondence in defence of 
Cooper’s Hill men, and as I have had opportunities of 
observing the efficiency of some of the Cooper’s Hill pro- 
ductions, I may mention that to me there seems to be a sad 
deficiency of practical common sense. For instance, I know 
one who coal-tars the roofs of all the buildings under his 
charge, as he says to preserve the shingles, and apparently 
never has had any instruction in the effect of colour in 
attracting the heat of the sun, the result being that the build- 
ings are rendered from 7 deg. to 10 deg. Fahr. hotter than 
if untarred, a very important difference in India. Another 
being referred to for a report on the strength of a wrought- 
iron shaft to resist tension and transverse strain, duly 
considered the matter for three days, and then his report 
consisted almost entirely in a copy of the formule given 
in “‘ Molesworth’s Pocket-Book’’ for torsion, and wisely 
omitted anything whatever about transverse strength. A 
third, in designing ironwork such as railings, gates, &c., 
has a knack of introducing sizes suchas ,% in., ;; in. }}in., 
j in., &c., which are seldom or never to be procured in 
ndia, and consequently the cost of his work is enormously 
increased over that necessary if common sizes were used. A 
fourth was entrusted with the erection of a building in the 
principal jail of a province, to be used for confining the 
most desperate and violent class of criminals, and so 
admirably did he carry it out that when finished it was 
found possible to poke it down brick by brick with no other 
assistance than one’s umbrella. I could cite many more 
such, but enough. 

In conclusion, let me endorse the opinion of Mr. Henry 
Holland that Cooper’s Hill will exist no longer as a Govern- 
ment factory, though it may continue to exist as a private 
college, and if the system followed at Cooper’s Hill is 
essential to the production of good engineers, when Govern- 
ment makes its appointments by public competitive exami- 
nations, I venture to assert that there will soon be not one 
but a score of such establishments, And when Govern- 
ment does make its appointments in this manner, let it not 
fall into the error of considering age to be an insuperable 
barrier, for there are many engineers between the age of 
thirty and forty who have had valuable Indian experience, 
and therefore would be capable of valuable service for 
several years to come, and the services of such may well be 





contrasted with those of men fresh from England, and 
totally wanting in experience. 
am, &c., 
PRIVATE ENTERPRISE. 





To rue EpiTror oF ENGINEERING. 

Si1r,—The article which appeared in your issue of the 
28th of April, on the debate raised in the House of Com- 
mons on the 21st ult., dealt fully with the position of civil 
engineers in the service of the Government of India. As 
an officer of the Public Works Department may I be per- 
mitted to say that I fully endorse the letter written by Mr. 
A. R. Binnie, M. Int. C.E , which appeared in ENGINBER- 
ING on May 5, controverting the statements made by Sir 
George Campbell, to the effect that there was no prejudice 
in favour of military engineers, aud that civil engineers in 
India were not unfairly treated. Every one connected 
with the working of the Public Works Department is 
aware that military engineers are knit together by a strong 
esprit de corps, and that the administration of the depart- 
ment, as well as the higher appointments connected with 
the local management of State railways, are held by 
military engineers. To go no further back than 1876 (I 
think it was), a circular was issued by the Government of 
India calling upon young Royal Engineers to volunteer for 
a course of training to qualify them for the managerships 
of State railways, the Government of India deciaring their 
intention to reserve these appointments for Royal Engi- 
neers. Whether Cooper’s Hill College will justify the 
expectations formed of it by the authorities in England, 
and whether the necessity for its future existence on the 
basis on which it is now worked can be fully established, 
are questions which will at no distant date again com- 
mand the attention of the Secretary of State and the House 
of Commons. Ali that I am now concerned with is to state 
that I have invariably found the young engineers sent out 
from this Institution equal to any that I have had the 
pleasure to work with during a long period of service in the 
Public Works Department. If the Government of India 
were free from the charge of prejudice in the distribution 
of tte higher appointments, the least that could be offered 
to civil engineers is that young Royal Engineers and young 
civil engineers from Cooper’s Hill, or other institutions 
entering the department through the recognised channels, 
should be afforded precisely the same facilities to qualify 
for all appointments in the higher grades. As the case 
stands at present in the railway branch of the administra- 
tion, the managerships are held by Royal Engineers, while 
civil engineers are permitted to qualify for appointments 
such as traffic superintendents, &c., which are under the 
control and direction of the managers. At the present 
moment there are two exceptions to this, namely, the 
manager of the Kattiawar lines and the manager of the 
Burma Railway, each of which is, however, a dual appoint- 
ment combining the position of engineer-in-chief with that 
of manager, a position which is occasionally accorded to 
civil engineers on the score of economy when a line is 
opened to public traffic before the completion of the per- 
manent works. Nor, in a service in which every semblance 
of equality is not supposed to be quite extinct, does the 
name of a single civil engineer appear upon the list of what 
is called the consulting engineers’ branch of the Public 
Works Department. Lest exception be taken to that of 
the consulting engineer for State railways I would remark 
that this appointment was, for obvious reasons, filled up 
by a civil engineer unconnected with the Public Works 
Department. 

The causes of the dissatisfaction which now prevails in 
the department are not far to seek, nor are the remedial 
measures necessarily of an intricate character. When 
once the principles of fair play are considered applicable 
to civil engineers, and an earnest desire to exterminate 
class prejudice is established, the way will then be partially 
paved for the introduction of salutary reforms. But it is 
impossible while human nature is constituted as it is that 
men can work together free from friction so long as there 
is a prejudice in favour of any particular body of men, or 
so long as any class possesses the acknowledged or implied 
right to enjoy the best paid appointments in the depart- 
ment. 

To those who have watched the progress of the Public 
Works Department during the past twenty years it seems 
almost incredible that so many anomalies should be allowed 
to remain in its present organisation. Every alteration or 
concession from time to time made by the Government 
would almost seem to indicate a desire to introduce and to 
perpetuate class distinctions even amongst civil engineers 
themselves. Forced as the Government of India have been 
to draw their civil engineers from various sources instead 
of proceeding to consolidate and bind together the interests 
of the different classes which comprise the department, 
rules have from time to time been framed and slight con- 
ecssions granted sometimes to one set of men and sometimes 
to another. Thus it follows that there are rules in force 
for Stanley engineers, for Cooper’s Hiil engineers, and for 
other civil engineers who have been obtained from railways 
in India and from recognised institutions in the country, 
all varying more or less according to the caprice of the 
Secretary of State for India for the time being. The time 
has now come when the civil leave and pension rules should 
be wholly recast, and one set of rules framed which should 
be applicable to all European civil engineers in the depart- 
ment. It is idle to patch up or to uphold the existing 
rules, and it is especially unjust that men performing the 
same duties, bearing the same exposure, and animated by 
the same motives to promote the welfare of the country, 
should be divided from each other by rules embodying 
varying periods of service to qualify for leave and pension. 
So important is it that attention should be directed to this 
point that any scheme of reorganisation which does not 
apply equally to all European civil engineers in the depart- 
ment will fail to satisfy its members. It need not be feared 
that the position of native engineers would create any 





difficulty in the carrying out of this scheme. Their position 
is analogous to that of their confréres in the civil service, 
and an extension of the same rules with suitable modifi- 
cations would no doubt meet their case. 

The remodelling of the Public Works Department 
leave and pension rules to make them applicable to 
European civil engineers, should be based upon the rules in 
force for the civil service of India. How hard the life of an 
engineer in that country is, few outside of the department 
can know, and there is, therefore, much reason to urge why 
Government should encourage them as a body by the intro- 
duction of suitablerules. At the present time their pensions 
are far inferior to those of any other branch of the servicc, 
whether military or civil, and while improved pensions in 
sterling have been granted to the Royal Engineers, the 
staff corps, and the medical service, the pensions of civil 
engineers continue to be calculated in rupees possessing a 
depreciated value of 20 per cent. (roughly). . The civil 
engineers of the Public Works Department press their 
claims for improved pensions, and the payment of them in 
sterling upon the consideration of the Government of India 
and the Secretary of State, and ask on what grognds this 
can be withheld when it has been so freely conceded to 
other branches of the service. As, however, the Secretary 
of State has undertaken, in his promise to the House of 
Commons on 21st February last, to give to that important 
branch of the civil service —the civil engineers of the public 
Works Department —a fair consideration of their grievances, 
I trust that whatever concessions may be made to us it will 
be kept in view that the preservation of class prejndices 
and the retention of a depreciated rupee payment of 
pensions will be unpopular and distasteful to European 
civil engineers. 

AN ENGINEER ON LEAVE. 





; To THE EDITOR OF ENGINEERING. 
Str,—The debate in the House of Commons concerni 
Cooper’s Hill College which took place on Friday, the 21st 
of April, I sincerely hope will soon lead to the establish- 
ment of more consideration both to the engineeriug pro- 
fession at home and in India. The present corse adopted 
by Government seems most expensive and unwise, while it 
is unfair, not only to the profession generally, bat to the 

established colleges in the United Kingdom. 

There is no doubt whatsoever that had Government 
offered when it first employed civil engineers sufficient 
inducements, or even fair play towards this branch of its 
servants, there would have been no difficulty whatsoever 
in obtaining ampler numbers of well-qualified young men ; 
instead, however, of doing this they established a college 
and proposed a rate of pay for its students, mere untrained 
boys, on landing in India, far in excess of what they origi~ 
nally offered to trained engineers when they applied to the 
profession by advertisements to fill vacancies in the Pablic 
Works Department. 

Cooper’s Hill College represents well-paid staff appoint- 
ments for a certain number of officers of the Royal Engi- 
neers Corps, and there will no doubt be very considerable 
opposition to its abolition, but I sincerely hope Government 
will not be prevented from carrying out a measure which 
would be mere justice, which would lead to efficiency in a 
department that Lord Harrington alludes to as containing 
officers belonging to a most important branch of the Civil 
Service, and which is absolutely necessary in order to 
promote healthy circulation of new bleod and promotion. 

As an officer of over twenty years’ standing, I can affirm 
that in all my experience I never met any body of men so 
thoroughly disgusted and depressed as the civil engineers 
now serviug in India, and until Government see fit to 
investigate matters and relieve them of the depression they 
suffer from by being completely ruled and represented 
through military men, they cannot expect efficiency when 
it is most to be desired. 

A. B. 





CANAL NAVIGATION. 
To THE EDITOR OF ENGINEERING. 

Srr,—We read with great interest your correspondent’ s 
remarks on canal navigation, and would heartily commend 
Mr. Haye’s remarks to canal proprietors, who apparently 
de not realise the immense value of their property. While 
the proposal to widen and deepen canals is quite practicable, 
we fear it is too Utopian to recommend itself to those 
interested, and we would urge that greater attention be 
given to the design and equipment of boats and machinery 
for propelling them, as we have no hesitation in stating 
that steam canal boats can be built which will compete 
most favourably with railway transit. The first change 
required is in the model of the boats, and the next is the 
weight and space occupied by the machinery, and when 
these points are dealt with in a practical and scientific 
manner, the result is a foregone conclusion. 

Yours truly, 
CocHRAN AND Co. 





Birkenhead, May 9, 1882. 








San Dominao.—A letter from San Domingo states : 
‘** Ground has been broken for a railway from Samara Bay 
to Santiago, running along the beautiful valley of the Yama 
River. It is not unlikely that an outlet to the South coast 
will seek Macoris as a terminus. This would open to 
market a large track of excellent sugar-growing land.” 





Pumps.—We have received from Messrs. Joseph Evans 
and Co., of Wolverhampton, a copy of a new catalogue 
which they have just issued, and which deserves a word of 
commendation for the manner in which it is got up. This 
catalogue gives very complete information concerning great 
variety of pumping machinery which Messrs. Evans and 
Co. manufacture, as well as concerning their air compres- 
sors, steam engines, Pickering governors, steam stamps, 
&e, 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep By W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MAY 15, 1882 


In the Cases of Inventions communicated from Abroad 
the Names, §c., of the Communicators are given in 
Italics after the Applicants’ Names. 








Nos. 











and NAMES, &c 
Dates. OF APPLICANTS. 
1882 
May 9 
2161 | A. bt | D. Scott, 
. Ogilvie, 
2162 n° o a West 
minster. 
2163 | Sauvee. <Amagat. 
2164 T. 8. Borradaile, Lon- 
don, and E. J. C. 
Welch, Westmin 
ster. 
2165 F. Steitz, London. 
2166 T. Chariton and J 
Wright, London. 
2167 Thompson. Hardy. 
2168 Macaulay-Cruikshank. 
Rice. 
2169 Alexander Jlemar- 
dinguer. 
2170 | G. W. H. Brogden and 
B. Casper, London. 
2171 | Thompson. McMillan 
and Johnson, 
2172 J. Harrington, Co 
ventry. 
2173 | E. Wright, London. 
2174 | C._ Harvey and W 
Birming- 
2175 | A. Vanderkerken and 
J. Mans, Brussels 
2176 Reddie. Nicholson 
9177 | P. and F. M. Spence, 
Manchester 
9178 Dixon. Meister, Lu- 
cius, aad Briining, 
2179 | A. Foster Watford 
2180 | G. C. Lilley, London. 
2181 | Batho. S%« 
2183 A. Harder. Ran sen 
2183 Clark. La¢ payne 
Générale t n- 
turert ip 3 
Systeme An 
Lyon. 
2184 | C a Varley, Bexley 
2185 | C. FY a? arley, Bexley 
2186 | H. Lea. “Birmingh am. 
Mayl10 
2187 | A. Gain, London. 
2188 | P. 9 and A. 
Motet, Manchester 
2189 | A Pay ne, East 
Mou ilsey. 
2190 W. Goalen. London 
2191 8S. Wilde and UG. 
Beech. Denton. 
2192 | C.J. Ally port, London. 
2193 | Brookes. J/olliday 
2194 | Henderson. Robin. 
2195 | A. Smith and 8 A. 
Taylor, Kibworth. 
21906 | H. C. Hill and H. 
H. Brown. Staly- 
bridge. 
9197 | C. Martia, Brighton. 
9198 | J. S. aad B. Stocks, 
Leeds 
2199 Ven Newsecki. Mar- 
2200 A “W. ‘Tuer London, 
and J. Cleminson, 
Westminster 
2201 | A. W. Tuer, London, 
and J. ‘Cleminson, 
Westminster. 
2202 SS. Clayton. Bradford 
2203 Lake. //awkins 
2204 Lake. Harkins 
2205 J. H. Clark, Tarde- 
bigze 
2206 Hadaan. Rohmer 
9207 C. F. Varley, Bexley 
Heath. 
9208 Lake. Hawkins 
2209 8.J.J Kelly, London, 
and C. B. Lindsay, 
Blackheath. 
2310 H. Carter, London. 
2211 
2212 
2213 
Mayll 
2214 | W. Korth, Belfast 


2215 | T. Giltert. London. 


| Apparatus for recording dist 





ABBREVIATED TITLES, &0. 


Refining sugar 


Shoes for horses to prevent slipping 


Improved pyrometer 
Regt ating and controlling the flow 
of fluids. 


Holders for progr: ammes. & 

Utilising heat to produce force as 
motive power. 

Rotary engines. 

Filters . 


System of advertising. 
Kilns. 
Apparatus for refrigerating. 
Velocipedes. 


Connecting and disconnecting appa- 
ratus applicable for carriages, t } 
Tricycles and velocipedes. 


Horseshoes 
Making wire bale bands and attacl 

to them the fa ng devices. 
Purification of water for domestic 


Production of colouring matters 
suitable for dyeing and printing 
Squee ees specially adapted for 

cleaning windows 








tances 


travelled by ships 


| Regenerative gas furnaces 


Clo ks which only require winding 
up once a year, &c. 


Booming silk and other fabrics 


Electro-magnetic and magneto 
electric engi 
Electro-ms agLe and magneto 





e le ne 
Incande scent ele ctrical lamps. 





A lift by articulated levers 

Apparatus for opening bottles ¢ 
by internal stoppers. 

Sharpening razors and knives. 


losed 


Apparatus for automatically work- 
ing railway signals 

Apparatus for finishing and “ 
louring hats 

Bridges or loops for 
electric lamps 

Manufacture of nitro -sulphuric 


incandescent 


acid. 
Uniting pieces of whalebone. 
Apparatus for signalling and regis- 
tering signals on railways. 
Winding cotton and other yarns 


Anchors. 
Machinery for the preparation of 
hides. &c. 
teamship screws. 


Apparatus for indicating a ship’s 
osition by the display of signal 
ights. 


Railway signals. 


Motor engines worked by gas, &c. 
Printing machines or presses. 
Printing machines or presses. 
Compound for curing the “ 
in pheasants, &c. 
Apparatus for filling sacks. 
Electro-magnetic and magneto- 
electric engines 
Printing machines or presses 
Graining and ornamenting surfaces 


gapes 


** Actions” for looking- 
gl isses. 

Producing designs upon tin-plates. 

Wire woven fabric 

Softening, puring, 
hides and skins. 

Grinding, dressing, purifying, and 
cleaning grain, &c 


swing 


and preserving 


Sights for guns when both eyes are 


kept open 





T. C. Summer 
sea. 

H. Woodward, Shep- 
herd's Bush. 

J. Greenwood, South- 


end. 

T. N. Muller, Middles- 
brough. 

A. H. Horsfall, Co- 
ventry. 

J. and T. L. Archer, 
Manchester. 

Haddan, Bond, 

Haddan. Srooks 


G. Prim, Mons. 

T. Floyd, Westminster, 
and Kirkland, 
Upper Norwood. 

T. Floyd, Westminster, 


and I. Probert, 
Walworth 
F. W. Eames, Leeds. 


A. Allworth, Cam ber- 
well 

W. Blundell, London. 

T. Perkins, Hitchin. 


B. Russ, London 
J. M. Stuart, London. 


J 4 Stuart, London. 

Clark. Holmes an 
Steiner, 

J. H. Loder, Leiden, 
Holland, 

J. H. Loder, Leiden, 
olland 

Johnson. D’Arsonval. 

Johnson. AMallstt, 

C. Scheibler, Berlin. 


M. Gilmour, Paisley 


§ Jones, Wrexham. 
Erskine. ARump/f 


A. Kennedy, Marquis 
of Ailsa. 

J. Thallon, London. 
J. R. Hodgson, Lime- 
house. 

Lake. Roy, 

J. A. McLaren and H. 
M Sherratt. London 

T. Varley, Waltham- 
stow, and H. B 
Green weed, London. 

Boult Des mps 


8. Wright, Liverpool. 


J. Urwin, Scotswood- 
on-Tyne. 

T. R. and T. W. Hard- 
ing, Leeds. 

H. Hall, Blackpool 


T. Anderson, Liver- 


sedge 

J. and H. Kiddier, 
Nottingham 

H. Wilde, Manches 


ter 
0. Mobbs, Northamp- 


ton 

W. H. Whettem, 
Gateshead 

W C. Barney, London 


Richards. ichards. 


Beck 

F. and E. Stanton, 
Lewisham. 

A. Tribe, London. 

T. R. Johnson, Edin- 
burgh. 
J. Hinogs, 
ham. 
W. Newell and T. 
Tollet:, Birming- 


ham. 

Lake. Pichardson & 
Dumarsq. 

H.T. Daveyand P.A 
Holst, London. 


R., J.. and H. Wilder, 
Wallingford. 
R. H. Simons, Brixton 


Rolland, 


Birming- 


Imray. Morel. 

. M. Hale, London. 

C. H. von Ullner, 

London 

A. B. Wilson. Holy- 
wood, Ireland. 

T. Welton, London. 


A. H, Hearington, 


London. 
Haddan. Godard. 





ABBREVIATED TITLES, &0. a 


Supply of water to water-closets, 


Improved knife cleaner. 

Elastic couplings for ropes, chains, 
sites ture of steel and ingot iron 
Ornamenting ribbons, &c 

Means for holding in place globes of 


am ps. 
Treatment of offal, oils, fats, &c. 
Car couplings. (Complete specifica- 
fton), 
Production of nitrous vapours. 
Dynamo-electric machine 


An incandescent electric lamp. 


Pneumatic brake apparatus. 
Freezing liquids. 


Candlesticks. 

Winding engines for steam plough- 
Dg. c 

Manufacture of gas for lighting, 
heating, &c 

Apparatus for generating electric 
currents. 

Electric lamps. 

Life preserving mattress for use on 
board ship 

Manufacture of colouring matter. 


Improved beverage 


Microphones. 

Boiler and other furnaces. 

Separating sugar from syrups by the 
production of saccharate of strontia 
at low temperatures. 

Locks. 


Boil rs. 
Colouring matters for dyeing and 
printing 


Capstans. 


Floors and treads of stairs. 

Life-buoys, boats, or floating appa- 
ratus 

Differential pulley apparatus 

Facilitating signalling on 
ways. 

Apparatus for measuring electrical 
currents 


} 


Tau- 





Reels for thread and manufacturing 
same. 
Apparatus 


¢ 


for manufacture of 


casks. 
Rock-coring machines. 


Steel pinned covering for rag grind- 


ing machines, &c. 
Machinery for spinning & doubling. 
Figured yile falrics. 
Manufacture of looped fabrics. 
Apparatus for regulating and direct- 
ing electric light. 
Gas-engices. 
Ships’ windlasses and bow stoppers. 


Transmission and reproduction of 
sounds by electricity 


Machines for planing metals. (Com- 
plete specification 

Ferrules for umbrellas, &c. (Com- 
plete specification), 

Manufacture of “ purl” and “ bul 


lion" for embroidery. 

Secondary batteries. 

Chemically engraving copper or zinc 
surfaces. 

Lamps for light oils. 


Letter-tox and name plates 


Fastening devices for gloves, &. 


Velocipedes 


Harrows. 


Production and application of elec- 
tricity, and the construction of 
incandescent lamps. 

Heating railway carriages, &c. 

Stench traps. 

Syphonic ventilating chimney top 
and wind guard. 

Flour milling machinery. 


Bedsteads, 
invalids, & 
Obtaining heat and light from gas. 


couches, and chairs for 


Producing pictures on glass, &c. 





NAMES, &c. 


d'| OF APPLICANtS, 
| 
May15 
| 227 Lake. Levis, 
2279 | J. Day, Stafford. 
2280 | Sombart. Assmann 
2281 | J. Gordon, Leeds. 
2282 | J. and H. J. Brookes, 
and M. Green, 
Smethwick 
2283 | Wirth. Ha and 
Midler, 
2284 | E. C. Peck, Charlton. 
2285 | J. W. Watts, London, 


ABBREVIATED TITLES, &c 


Manufacture of cxide of lead. (Com- 
plete specification) 

Pricking-up apparatus for leather- 
stitching machines 

Bottle-tlling machines 

Fire-escapes 

Velocipedes. 


Manufacture of gold and silver, &c 
thread from auimal membranes. 

Rotary exgiues aud pumps. 

Attachmeuts to mattres:es for form- 
ing life ratts 


@BANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 








No. Name. 
1882 
1174 Williams 
143 Hodgkinson 
1820 | Jones 
1894 Lake (Mar- 
tin and Uo.) 
i596 ~=Brown and 
Saunders, 
1598 Suliard. 
1902 | Selley, 
lye Siu n 
Kohler). 
1908 lideombe. 
1910 Skinner 
1912 ~Buckley 
19T6 livg 
1918 Mewburn 
(Dwight) 
1920 Keith 
1922 Ridgway 
1924 Thompson 
(Haddock 
Frank, and 
Frank 
No Name 
182 
178 Spagnoletti 
1122. Boote 
1132) Smit 
1164 Walters. 
1274 Wright and 
Mackie 
1288 Rogers. 
1290 Bonneville 
(Ralu), 
1308  Arnoid 
1314 Morton and 
Williams 
1362 = Riche. 
1388 Kent. 
1410 Scott 
14:4 Janner 
1462 Waters. 
1594 Hughes 
1742 Beck 
1888 | Rankia and 
Rankin, 
1890 | Kingston 
1892 | Shaw 
1965 | Naish 
(Gota 
1967 | Had lan 
(Ka , 
1969 simene 
ow mily and 
4i de , 
Fa : 
1971 —— ton an 
gden. 
1973 Gedge 
(Pothier), 
1975 sladon 
1977 Baldwin. 
1979 Jeresford, 
1981 | Clark 
(Hu D 
1983 | Cooper. 
985 | Kenyon 
1987 Sawdon, 
1989 | Haddan 
(Stewart) 
1991 | Abel 
Geerkens) 


1.—Announced May 12 

















No. Name. No Name. 
1882 18&z 
1926 Crosland i954 Taylor 
1v28 De Pass l Handford 
(Latbouret (Jarrian 
1930 = Ergel 1958 Hawksley « 
(Richter) Wild 
1934 Lake ] Lake ( Lane) 
(Senter) 152 Behrens 
1936 MeCulloch & Lie r 
Cook * 7 1o6e 
1938 Engel 1968 
(Petersen), 
1940 Lake 1972 
(Maiche). 74 
1942 Bown 1976 
194 Lloyd Wis 1v78 i 
( Wester 19s4 
man) 1Yss8 
1946 Boys n 
1950 De Solden i 
hoff 
1952 Haddan 
(Courten 
II,—Announced May 
No. Name N Name 
1882 1882 
1992 | Burdin wes L 
19 Liley and 2 Gardr 
1994 | Chadburo 200 Brow 
1995 Andrew, wos Clark 
199¢ King and / 
Kir 
1997 Gubbins an 204 
rhumiling 
1998 | Robinson 20338 
1: 99 rs. 204 
2001 ; 
2002 | Crampton 2042 
200 Caddick. 
2004 | Rollason. la 
2005 | Gibbs and i 
Spooner, ‘ ) 
2006 | Willshaw. 2034 Brougham. 
2007 | Abel 246 Brown 
| (Gramk 248 De Pass 
2008 | Glaser (Law? 
(Tetch- 2 Bry dges 
nann). ( ‘ ). 
2010 Fraser, 2052 Handford 
| Fraser,and (Ea 
| Fraser 2054 Buchholz 
)4 2011 Johnston. 2056 | Shipway 
2012 | Forbes and 2058 Porteous. 
| Hamilton, | 2060 Wharton. 
2013 | Mitchell 2062 =Bussey 
2014 | Armstrong 2064 Lake ( 
2015 | Hurdle and Rei 
Davie. 2066 =©6Wilkina 
2016 | Walden 2068 Cathcart and 
2017 Haddan Cole 
(Stanley) 270 = Haddan ( 
2018 | Haddan la 
(Braina 2072 
2019 | Fletcher. 
2020 | Asten. 2074 
2021 | Mansfield. y 
022 | Welch and 2076 Mills (// ). 
Spittle 2078 Turton and 
2023 | Stevenson. Brunlees 
2024 | Thorp and 2es Porter 
Marsh, 











INVENTIONS PROTECTED FOR SIX MONTHS BY D&POSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 

















No. Name. No. Name. No. Name. 
1882 1882 1882 
2160 | Clark (Wood | 2223 | Haddan 

1] & Living- (Brooks). 

i ston) 














a 


“0 





188 


1881 


5109 
5ll4 
6125 
5129 
5143 


5160 


M 


=— 









































> x s . 
AY 19. 1882.] ENGINEERING. 515 
rons 1 aoe, somone || mine _[vo|_nome_| nSTaaOe one WHE aoStne mae 
” iti a Se en Y 13,1 . 
1,—Time for entering Opposition expires ¥ 1882 1882 1882 | Abstracts marked with a * relate to applications ast proceeded 
June 2, 1882. 292 | Bonneville 1500 | Clark 1528 | Crossley, with, The number of Views given in the Specification Drawings 
- (Kalu). (Leissner). Harrison, & ts stated in each case after the price; where none are mentioned 
, , Emmott. the Specification is not Illustrated. 
Name. No Name. No Name, 1360 Sumner, Where L ons are icated from abroad, the Names dc., of the 
—— a = a snes Communicators are given in ttalics. 
18&2 - -— _— Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
*arlour. 207° Miles, 5d rain. lane, E.C,, either personally, or by letter, enclosing amount of price 
Lave 213 Thorn. 1897 | West. FINAL SPECIFICATIONS FILED. and postage, and cddressed io MR. H. Baus Lick. f 
(Howe 219 Ox. 520 stice 
nds ey B§ fico ll of the year 1881. e orking ©oO nstantanecou otographic 
( — 307 a... on = 563, of the ds 1882. Shutters: C. Sands,London. [6d. 6 Figs.)—Consists in 
We aid kenck) | 399 Slater ‘end 1784 Boulton. a & ' 4874, 4582, 4884, 4891, 4894, 4901, 4905, 4908, | the means of adjusting the spring for regulating and denoting the 
Rucker. Hancock. 1788 | Boulton and 4 22, 4979, all of the year 1881. 7 e — eon ern a * — by ——w ae pie 
Ager 427 | Jensen Perrett 9, 4899, 4900, 4904, 4907, 4909, 4911, 4916, 4917, — re th with - c me me Bag meee J . = “pen 5 . 
Moreland, (Wi/msmann)} 1834 | Nightingale. 4918, 4920, 4921, 4931, 4934, all of the year | 'rame, re with @ ag er props eo to “s . e = ~_ to wh c 
Philippi. 696 | Clark 1851  Curtoys. 1881, the spring is wound up, and consequently the length of time 
Storey, (Clémandot)4 1879 | Lake 465, of the year 1882, occupied by the apertures in passing one another, (June 23, 
Gineae. 756 | Brockie. (Withelm). 10, 4926, 4927, 4932,4936, 4938, 4941, 4945, all of | 188%). 
Whiteman 898 | Brockie, 1915 | Whiteman othe year 1881. sony gory gone 4geo, | 2910-*_ Monetary and other Documents for 
(Martin). | 1319 | Lakeman and (Bauer and athe ” 4939, 4942, 4947, 4948, 4950, 4952, 4953, 4960, | Commercial Purposes, &c., to Prevent Fraud: A. 
Richardson Jelly Co.) _oi8l, 5006, all of the year 38h. A. Cochrane, Westminster. ([6¢. 6 Ffigs.)—Series of 
(Smith) 1363 Maxwell-Lyte} 2160 | Clark (Wood , 12, 4954 4957, 4959, 4961. 4962, 4963, 4964, 4966, | numerals are printed on the document; those for the value required 
Vaughan & Livingston) 4968, 4970, 5008, 5047, all of the year 1881. | to be punctured, the others being cancelled by drawing lines 





cnn 





Il, - 7¥me for entering Opposition expires Tuesday, 
June 6, 1882. 





















































Name. No Name. No. Name. 
882 
Henley. 218 Newton 1221 Hemmich 
Holmes. ( wele 1350 | Priestman & 
Perry and Ancnyme Ackroyd 
Houghton ies appa- | 1462 | Waters. 
Newsum 1570 Jeffery. 
Deunis ti 1590 | Skene. 
Smith ura 1594 | Hugbes. 
Allan rocher 1728 | Young 
Alcock and decrocher (Battershaill) 
Juhnson a s | 1819 Pullin and 
Raison he Konser. 
lurper le fer). 1838 | Bell and Har- 
Watt 239 «Wirth (Xaill per. 
Spagnolet 252 Lake(La 1874 | Brown 
Wallnet Societe 1877 Thompson 
Haddan Universell (Birkholz 
(Sei d z ind Allis). 
Brewer Tommas?). | 1878 | Johnson 
264 Bassnett (Gerard- 
292 Lumley. Lescuyer), 
60 Lake 1881 Tranter 
(Blythe). 1887 Richardson 
518 Meeze, Sala- 71896 Brown and 
mon, and Saunders, 
Phillips 1898 dallard 
wood 630 | Pitt (Perent 1942 Bown, 
691 | Barlow. 1958 Hawksley & 
900 Grimston, Wild 
1037 | Skene 1960 Lake (Lavzv). 
1100 | Ainsworth 1978 | Lake(Fazvicr) 
1152 | Macgregor & | 1984 Chambers 
Redfearn 
PATENTS SEALED, 
1.—Sealed May 12, 1882. 
Name. No. Name. No. Name. 
1881 1881 
Lotz (MecGi 5057 | Morgan- 5691 Barlow 
Higginbottom Brown 1882 (Tolra), 
and Stuart | (Schroeder).| 173 | Crisp, 
Pierrepont. 5070 | Moseley. 190 | Thompson & 
Hallas 5101 | Steenberg Thompson, 
Kelway and (Christensen| 258 Greig 
Dyer and Lund). (Detroit 
Castle 5118 Haddan Stove Works 
Hawthort (Sa/vat) Co) 
Hawthorn, | 5164 | Haskell. 478 Haddan 
& Liddeil 5246 | Glaser (Angell and 
Dardell>. ( Biittgen- Cunning- 
Messen, bach). ham) 
Dickie 5286 | Sennett. 536 Thompson, 
Brear anid 5398 | Nicholls and Thompson, 
Hudson, Nicholls. and Booer. 
Sennettand | 5428 | Brandon 912 Sonneville 
Walker, (Sepulchre (Chevalet), 
Wilson. 5472 | Fritzner. 1106 Lake 
Scott, 5562 Burley and (Farrar). 
Morgan, 1246 Lake 
} e (Turner), 
[1.—Sealed May 16, 1882. 
Name. No. Name, No. Name. 
1881 1881 
O'Neill, 5217 | Clarke. 5582 Grafton, 
Robinson and] 5219 | Cheesbrough | 5615 | Culbertson & 


Robinson 





‘ B 1 
Gresham 
Place. 
Waters and 
Vickerstaff 
Srandon 
(D Aragon 
Webley and 
Webley, 
Bower, 
Pflaum, & 


oO 


6321 


5399 


5563 





Tannett 


5252 | 


5282 | Hors 
5289 | Lloyd Wise 


(/all). 


5245 | Abel (Andree) 


Haddan 
(E: rett). 
fall 
(Bahco 
Wi 
Pri 


Ber 





t, and 
ett) 
Salmon, 
Smith, and 
Hamilton. 
Lascock ano 
Clapham, 





un 


5422 | Haddan 


(Pequegnot 
and Roux). 
Lloyd Wi-e 
(Palmer, 
Worthing- 
ton, and 


Rowell). 








5625 
5645 


5660 


711 
971 
1089 
1190 


1196 


1224 
1266 





Brown 
Coleman. 
Walker, 
Powell 

(Geraad- 

Lescuver ). 
Nock, 

Copeman 
Soleman 
Robinson. 
Colebrook. 
Gijers. 
Lake 
(Raymond). 
Carmalt 
Thurber). 
Doolittle. 
Johnson 
(Badische 
Aniline 
and Seda 
Fabric). 





No, 
1879 
1693 


1695 


1696 
1697 
1698 


1700 
1707 
1708 


No, 
1875 
1596 
1605 


1607 
1609 
1627 
1632 
1642 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 


Name. 





187 
Edwards 1728 | Aill, 
(Rietschoten 1730 | Maskelyne. 
& Houwens). 1732 | Brierley 
Henderson (Schmidt). 
\Poullain & 1734 | Brierley 
Poullain). ; ( Behnke). 
Porter | 1736 | Lanham. 
(Lorter). 1739 | McKenzie, 
De Saint- | 1744 | Pennington. 
Prix, } 1745 | Hardy, 
Bonneville | 1746 | Aveling, 
(André). 1750 | Pieper (Van 
Turner. Kennes). 
Wirth (Biirk),’ 1751 | Moore, 
Haddan 1 Holmes, & 
(Bernhardt) Mackeuzie, 
Johnson j 1753 | Stevenson. 
(Green) 1748 Dawes. 
Ainsworth & 1760 | Frodsham. 
Ainsworth, 1765 | Barlow 
Umstadter (Loeffel). 





| No.| Name. 








No. Name. 
1879 | 
1768 Lancaster. 
1771 | Mewburn 
(La Sociéte 
Amedee 
Prouvost 
et Cie.) 
1774 | Gossi 
1775 | Pohlmann, 
1780 | Kesseler 
(Friese). 
1788 Wood 
1790 | Edwards, 
1792 | Taylor. 
1794 | Clark 
(Greenway). 
1796 | Clark (Heese 
and Miller). 
1797 | Lloyd Wise 
(Laue and 
Timaeus). 
1801 | Knott, 








Ll.—Through Non-Payment of the Seventh Year's Stamp 








Duty of 100i. 
Name. No. Name. 
1875 
Sykes. 1653 Hart 
Holben and | 1663 Johnson (La 
Fison (Socteté 
Brown. Anonyme 
Nedler. de Publica- 
Hannen tions Peric- 
Deacov. diques), 
Lemax 











No. | Name. 

1875 

1665 | Hitchins, 

1673 | Turner and 
Stoneham, 

1679 | Mathewson 
(Paine). 


1682 | Gandy. 
1687 | Huxtable. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


No. 


1879 
1824 





1850 
1855 
1856 
1857 


1859 


1970 
1520 
1854 
1865 
1866 
1883 
1899 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED 


No. 


1875 
1710 
1926 





DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


Name. 





Brodie and 
Jack. 
Fletcher, 
Spence. 
Pinkney. 
Howard, 
Boustield, 
and Gibbs. 
Lake 
(Mounteney) 
Fordred. 
Adims 
Everitt. 
Parkes 
Parkes 
Burgess. 
Donkin and 
Nichol. 


Name. 





D'Humy. 
Dunn. 








No. Name. 
1879 
1940 Boyce. 
1958 Duffield. 
2062 sarrow. 
1305 Adams. 
186L Barnett. 
1867 | Henderson 
(Hennin). 
1870 =Claus. 
vit Lake 
(Ewart), 
2163 Clarke 
(Stephen- 
son). 
2597 | McEvoy. 
1893 | Bigelow 
Bige ‘ow, 
' 








No. | Name, 
1875 | 
2161 | Newton 











(D’Argence 


znd Dela- 
re). 


1736 Napier. 


No. Name. 

1879 

2053 Justice 
(Washburn 

j and Mocn 
| Manufac- 

turing Co) 

2273 | Duer. 

2399 | Newton 
(Nobel 

1876 Knott, 

1910 Peacock and 
Holt. 

1916 Heath. 

1927 | Parry. 

Pennycook. 
32 | MeNary. 

1972 | English 

1984 | Heath. 

1990 | Porter, 

1926 | Jobns. 

2037 


Bremme. 





STAMP 

No. Name. 
1875 
18i2 | Fraser. 
1902 | Scott. 
1819 | Finlayson. 
1856 | Johnson 

(Hilf). 





PROLONGATION OF LETTERS PATENT.—NOTICE OF HEARING. 


E. Coppée, Haine S:. Pierre, Belgium. 


No. 2152 of 1868. 


Con- 


struction of coke furnaces, The petition will be heard on June 15, 


1882, 


through them, (September 9, 1881). 


3931." Apparatus for Wringing Cotton, Linen, 
or other Fibrous Yarns. &c.: J Wolstenholme, 
Manchester. (2¢4]—In combination with a stationary hook, 
a revolving hook is operated by toothed gearing, arranged to per- 
form a defined number of revolutions. (September 10, 1881). 


4091. Tricycles, &c.: J. Adams, London. [éd. 
2 Fig.}—Refers to an arrangement cf parts for the better driving 
steering, and application of brake. (September 22, 1881). 


4097. Making Cards: J. Sellers, Scholes, Yorks. 
(6d. 5 Figs.|—A perforated plate is substituted for the ordinary 
“crookers,’ which, upon being lowered, bends the tooth over the 
back head bar. A cam raises a crossbar so that its upper edge 
supports the crown of the tooth until the second bend is given by 
the ascent of the perforated plate. (September 23, 1881). 


4157.* Reflectors, &c., of Daylight: F.and F. A. 
Hamilton, London. (4d. 3 Figs.|—! hese are made of glass 
of a convex form on the underside. (September 27, 1881), 


4261. Apparatus fer Cutting and Collecting 
Weeds in Rivers, &c.: G. Hamit, Haddenham, 
Cambridgeshire. [6d. 3 Figsj—Scythes are fixed on a 
revolving shaft, supported in a frame at one end of a punt, a 
swinging gatherer at the other end collecting the weeds into heaps 
on the surface of the water. (October 3, 1881). 


4282. Manufacture of Lozenges: J. L. Coiiier, 
Rochdale. (6d. 5 Figs.)—Refers to a combination of roilers, 
stamps, and cutters, whereby the paste is successively rolled, im- 
pressed, and cutinto form, (October 3, 1881). 


4285. Letter-Press Printing, &c.: W. Conquest, 
London. (A. Hoe and Co., New York). {(\s. 8d. 46 Figs.}—The 
novel features refer to “threading” or ‘ entering” the fresh web 
«f paper by arranging immediately outside the margin of the 
paper, tapes to which the paper is attached by sewing ; to forward- 
ing rollers fitted to run with a certain pressure on the margins of 
the paper so as to render the travel of the paper uniform; to the 
application of travelling rollers whereby web printing machinery 
tor printing from two webs at a time is rendered applicable to the 
priuting of supplements to newspapers; to a method of arranging 
the formes on the type cylinder; to the method of regulating the 
distance the web of paper has to travel between two sets of impres- 
sion cylinders; also to cutting. collecting. folding, wrapping up, 
pasting, and address printing apparatus. (Uctober 3, 1881). 


4304. Dynamo Machines for the Production 
and Distribution of Electric Currents: H. Ayles- 
bury. Bristol. [6¢. 3 Figs.|—This machine appears to be 
an aggregation of a number (twelve) of dynamo generators in one 
framework, and its advantage is stated to consist in the facility it 
affords of producing a number of independent currents and of 
combining these currents so as to vary their intensity and electro- 
motive force. Considering one element of the machine (say the 
right-hand lower one), A is a stationary electro-magnet) wound on 


















































two D-shaped cores, so as to present two poles at its free end 
3is a circle of ten sector-shaped electro-magnets packed together 
to forma cylinder which rotates around its axis in face of the 
magnet A, Each of the magnets B is fixed on a dise G which is 
carried on a pin that runs in an adjustable bearing attached to 
the framework. Eis a rotating disc, provided with two Y grooves 
in its periphery, which gear with Y projections on the edges <f 
the dises G and cause them to revoive ‘ihe specitication does not 
explain how the currents are coliected or distributed, (October 
4, 18381). 


4313. Apparatus for Surveying: G.H. Stephens 
and H. Wilmer, London. [(¢. 3% Figs.)—Refers to an 
instrument for determining toe length, magnetic carve, and 
inclination cfa line. Inthe diaphragm of a telescope are fixed 
two horizontal and one vertical hairs, the length of the I] no 
being ascertained by observing the length subtended by means of 
the horizontal hairs on an ordinary level staff held vertically at 
the end of the line to be measured. The magnetic course is deter- 
mined by a prismatic compass hinged over the centre line of the 
telescope. ‘Ihe inclination is indicated by a pointer ona semi- 





circular bar attached to the telescope. (October 4, 1881). 
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4324. Fluid Meters, &c.: A. Wightman, Sheffield. 
[6d 3 Figs.|—'the essential feature is the utilisation of movable 
cylinders as slide valves operated by the pistons alone whereby the 
use of eccentrics is dispensed with. The invention may be applied 
to motive powerengines. (October 5, 1881). 


4327. Machine for Making Silk Rags into Silk 
Shoady: C. Dawerdt, Berlin. [4¢. 3 /igs.}—The silk 
rags are first subjected toa chemicai process, and then passed 
through a machine which divides them into threads. (October 5, 
1881). 


4331. Manufacturing and Decorating Artistic 
Articles known as “French Cloisonnes’: W. H 
Beck, London. (H. Starcke, Paris), (6d. 2 Figs.}—The 
metal strips forming the design are fixed on the background by 
marble cement, the coloured parts being filled in with like material, 
suitably coloured and the surface finished similarly to marble. 
(October 5, 1881), 


4332. Mortise Locks: E.De Pass, London. (4. // 
Elliott, New York, U.S.A.) (6d. 20 Figs.j—Refers to locks which 
are seated in a recessin the object to which they are applied, and 
to the construction of their locking mechanism, which is arranged 
within a casing provided with an outersheath. (October 5, 1881) 


4334. Street and other Lamps: A. W. Calvert, 
Leeds. [6d. 8 Figs.)—These improvements refer chiefly to an 
arrangement of perforated plates at the bottom of the lamp, and 
to the provision of reflectors outside the glass of the roof. 
(October 5, 1881). 


4340. Gas Motor Engines: C. T. Wordsworth, 
Leeds, T. Browett and H. Lindley. Salford. (8d. 22 figs.) 
—The first part of the invention is illustrated by Fig. 1, which 
shows two views of aslide for a gas engine with the advancing edge 
of the igniting chamber made of a curved shape; or instead of 
forming it as a single curve there may be notches formed at each 
end; by this means the currents flowing into the igniting chamber 
neutralise each other, and thus tend to prevent the extinction of 
the flame; Fig. 2 represents a section of a gas engine cylinder, 
showing a slide arranged according to the second part of the 
invention. A is the slide, in which is formed the igniting chambe 
1, and in the face C is formed the port 2, and an opening 3 com- 
municating with the base of a chimney 16, in which a flame is kept 
burning supplied from a small gas burner in the ordinary manner 
Within the cover D is formed an opening 4, and two grooves 11, 
15. In the cover D is formed the gas supply hole and port 5. In 
the case where air and gas are drawn in, compressed and exploded 





in the same cylinder, the slide is furnished with a recess 6. On 
the upward motion of the slide in the direction of the arrow this 
recess 6 communicates with the port 2 leading into the cylinder, 
into which is then drawn an explosive mixture, the air entering 
by the port 7 anda hole leading to the atmosphere. The gas is 
drawn in through the port 5 formed in the cover D, which port 
communicates with the main gas suppl On the down stroke of 
the slide A the igniting chamber 1, which contains a small internal 
flame, is brought into communication with the port 2, and the 
contents of the cylinder are thereby exploded. The invention 
further relates to the use of a cavity within the body of the slide to 
contain compressed gas, and to charging such cavity witn pure 
gas by the pressure of the mains, or drawn into it during th« 
suction stroke of the engine. Also to the use of asbestos as an 
elastic medium between the slide cover and its nuts, and to a novel 
form of governor that cuts off the supply when the engine runs 
either too fast or too slow. (October 5, 1881). 


4345. Transhipping or Removing Coal Salt, &c.: 
J. Rigg. Chester. [10d. 21 Figs.)—Scoops work along slides 
which connect two vessels or places. They are operated direct by 
motive power without the intervention of blocks, &c. (October 6, 
1881). 


4346. Checking, Receiving. Retaining, and 
Changing Coins or Notes: J. T. R. Proctor, 
Dundee. ([6d. 5 Figs.)—Chambers are provided for holding the 
coins, &c.; these are operated upon by slides, which are in turn 
operated by an arrangement of levers terminating on the outside 
of the machine in a key board, on the keys of which are imprinted 
the individual coins to which they may transmit the required 
movement. (October 6, 1881). : 


4348. Looms for Weaving: G. Kirk, Hudders- 
field. [6d. 4 Figs.)—Has reference to an arrangement of cams 
on the driving shaft in connexion with a system of levers for rais 
ing and lowering the shuttle boxes. (October 6, 1881), 


4349. Manufacture of Strings. Bands, and Belts 
from Animal Gut. &c.: J. Turner and C. McBride 
Glasgow. (6d. 2 Figs.|—The gut having been first washed is 
split by means of a peculiar knife and socket arrangement; the 
outer skin, which is the part employed, is removed, split into fine 
strands, and subjected to chemical treatment, after which the 
strands are spun and the material further chemically treated 
(October 6, 1881). . 


4350. Machinery employed in the Manufacture 
ot Shovels and other Metal Forms: T. Titley. 
Leeds. [6d 4 Figs.)}—To the frame is fitted a vertical screw, 
having at its end a cutter by which the shovel blade 
out at one stroke. (October 6, 1881) 


4353. Machinery or Apparatus for Preparing 
Wool, Cotton. &c.: J. Tatham, Rochdale. (i. 
13 Figs.)—Relates (1) to apparatus for feeding wool, &c., to washing, 
scutching, and other machines. The material is placed ina hopper 
in which is a travelling apron having teeth which lift the material, 
it being then removed by a vibrating comb and taken to the 
desired machine. A toothed plate is employed to remove material 
adhering to the como. (2) Relates to “coiler” apparatus, and 
consists in arrangements by which on one can or receptacle 
becoming filled with material the filling operation will be trans- 
ferred to another empty can. (October 6, 1881) 


4356. Machinery for Shelling. Cleaning, and 
Polishing Rice, Coffee. &c.: A. Fraser, G. Smith, 
and L. W. Harvey. London. [2¢. 2 Figs.) The rubbing 
surfaces of the cones and concaves are composed of alternating 
strips of leatherand wood. (October 6, 1881 


4359. Apparatus for Indicating the Speed of 
Rotating Shafts: D. Young. Londen (6d. * Figs.) 
The sleeve of a centrifugal governor is connected to an index finger 
which moves across the face of a dial. Two forms of apparatus 
are described, a portable and a permanentone, (October 7, 1881) 





4361. Manufacture and Construction of Studs. 
for Shirt-Fronts, Collars, &c.: P. F. Allen. London 
(6d. 8 Figs.)—These are made of an elastic body with top and 
base caps of gold, silver, &c. (October 7, 1881). 


4362. Apparatus for Boring and Tapping Gas 
and Water Mains or other Vessels under Pres- 
sure, &c.: A. Upward, London. [6d 7 Figs.)—Refers to 
improvements in the details of apparatus described in a former 
Patent 145 of 1867. (October7, 1881). 


4373. Machinery for Grinding Corn, &c.: W. R. 
Lake. London. (J. /. Gerald, Brooklyn, New York, U.S.A.) (6d 
8 Figs.)—Relates, firstly, to the cooling of the grinding stones either 
by air or water, and, secondly, to an arrangement of adjustable 
hopper having stirring devices fitted to revolve within it 
(Oct r7, 1881). 


45374. Device for Holding and Exhibiting Photo- 
gra-hs, &c.: R. Love, London. (td. 4 figs.) —Consists of 
an open frame, or telescopic tube, provided at the top with a clip. 
(October 8, 1581). 


4386. Utilising Compressed Air for Operating 
Machinery, &c.: A.M.Clark, London. ((. W. Cooper, 
Brooklyn, U.S.A.) (8d. 5 Figs.}—The invention consists in con 
fining the air, after it has performed its work, and causing it to 
exbaust into a closed chamber from which the compressor pump 
draws its supply. A is the engine, B is the first, and C the second 
compressing cylinder; D the pressure reservoir, and E the exhaust 
chamber, When the air is employed to actuate a pump of the kind 
shown in the drawings, a pipe leads from D to each of the vessels 
H, I, and K, a valve box L being interposed in its passage in each 
case. Figs. 2 and 3 are sections of these valve boxes with the 
parts in two positions, The motions of the pistons are dependent 
on fluid pressure transmitted from the pump N, and acting against 
the spring 7, The operation of the apparatus is as follows When 
high pressure from the pipe F enters the upper part of the chamber 
H the plunger T will be forced down. and the water contained in 
the vessel H forced out through the pipe R into the vessel I, which 
at tbat time has low pressure in it, and this will continue until the 
ram N reverses the position of the plunger valves e, or until the 











cup valve S closes the air pipe U that leads into the vessel J. At 
the same time the water is discharged under high pressure from the 
vessel K until the cup W closes the pipe R?. The action of the ram 
or pump N then reverses all the piston valves L, taking the high 
pressare away from the vessel K, and from the upper part of the 
vessel H, and transferring it to the vessel 1; bat high pressure 
still remains in the space m which surrounds the plunger T, and is 
sufficient there to overbalance the lower pressure on the whole area 
and on the plunger T, and cause that plunger to lift into the vessel 
H, and thereby to raise the plunger V, suck water through the pipe 
M into the lower part of the chamber H, and thus replace the 
water in the chamber H that had previously been discharged, The 
pressure of atmospheric air forces the water up through the 
suction pipe Minto the pump. At the same time the water is 
discharged from the vessel I through the pipe R! into the vessel K 
to fill the gap made by the previous discharge from the vessel K ; 
but the vessel lis never empty to such an extent as to permit the 
air to escape through the pips R!. (October 8, 1882), 


4390. Apparatus for Trimming the Edges of 
Boot or Shoe Soles, &c.: W. R. Lake, London. (0. 
C. Know'ton, Boston, U.S.A.) (6d. 19 Figs.]—Refers to a combina- 
tion of tools for trimming the sole edges, and to an adjustable jack 
mn which the boot or shoe is held whilst being trimmed, (October 


8, 1881) 


4391. Attaching Door Knobs to their Spindles 
B. W. Spittle, Wednesbury. (4¢. 6 Figs.)—Knobs are 
attached to their spindles and adjusted to doors by means of a 
slidiug spring disc upon a screwed spindle engaging in sinkings 
upon the shoulder of the knob. (October 10, 1881). 


4392.* Knitting Machinery: S. Fingland, Ha 
wick. N.B. (2d.);—Depresser plates are employed to prevent 
the yarn from forming stitches except at those points where it is 
to appear on the right side of the fabric. (October 10, 1881). 


4395.* Covers or Guards for Corkscrews: A. J. 
Boult, London. (i. 7. Dittert, Neustadt, Saxony) (2d.)—A 
cover open at one end has coiled within it a wire forming a screw 
thread for screwing on to the corkscrew. (October 10, 1881). 


4396.* Manufacture of Carbons for Electric 
Lamps, &c.: J. James and J. C. F. Lee London. 
[2d.}—Carbonaceous material is compressed in moulds between 
upper and lower dies, much in the same way that bricks are made 
by Platt’s dry process. (October 10, 1881). 


4398* Secondary Batteries or Accumulators: 
A. W.L. Reddie, London. (Z£. Volckmar, Paris). (2d.}—To 
render unnecessary the use of a porous pot two reticulated or 
perforated plates of lead are prepared and their interstices are 
filled with granules or filaments of lead. These plates are then 
submitted to pressure and placed together, with strips of non-con- 
ducting material interposed between them in a suitable vessel 
containing a bath of acidulated water. The plates being connected 
with wires from an electric generator are brought fora while under 
the action of the current to peroxidise and reduce the whole of the 
finely divided lead exposed to the acidulated water, The secondary 
battery is then complete. (October 10, 1881) 








4399. Feeding Wool and other Fibres to Scrib- 


bling and Carding Machinery: J. and 

beater, Moreley, Yorks. (6d. 3 Figs.)—T one 
sheets are placed within a box or hopper, The fibre is taken b : 
spiked roller from the npper sheet and deposited on the home 
sheet, and on passing to the carding machine is intercepted and 
operated on by a second spiked roller, so as to lie in an even mass 
before reaching the licker in, (October 10, 1881), 


4401* Steam Kettles, Feed-Water Heaters. : 
WwW. B. Dewhirst and G. Barker, Manchester. aa 
— are — in the form of a series of enclosed 
chambers. The water entirely surrounds the heati rface 
(October 10, 1881). y eating surface. 


4402. Single and Double-Acting Com 

and Gas Motor Engines: G. W. Weatherhone at 
mingham. (8d. 20 Figs.}—The invention has for he to 
economise the use of gas in motor engines, “ The compression and 
expansion of the combustible charges being effected in a compound 
cylinder and two combustible charges fired and expanded during 
the same stroke, giving two propulsions to the engine at different 
angles of the crank. The engine being capable of firing the 
charges in both the out and in strokes, and available for pumping 
and compressing atmospheric air or other fluids intoa superheater 
or other receptacle, for regenerating and utilising the waste gases 
and superabundant heat developed by the explosions, such air or 
fluids being afterwards partially employed in the cyliader for giving 
additional impetus tothe crank. The engine works by the recipro- 
cating motion of two working pistons in separate compartments of 
the cylinder, the pistons being coupled together by rods or a trunk 
whereby the compression and double expansion of the combustible 
charges are effected within the same cylinder, or within two parts 
of such cylinder, placed end to end, so as to work in line with each 
other, or placed alongside or concentrically one within the other 
the parts of the cylinder being used conjointly and simultaneously. 
irrespectively of position at the times and for the purposes herin 

after specified.” Fig. 1 shows a plan, partly in section, of a hori 

zontal single-acting compound engine having two cylinders bolted 




















end to end, and flited with appliances for collecting and utilising the 
superabundant heat evolved by the explosions ; Fig. 2 is a transverse 
section through the first explosion cylinder (2) and water jacket, 
also the supply and cut-off valves, the valve box cover, the gas 
igniting chambers, the gas regulating valves, the exhaust box, and 
the working fluid passages. The points of novelty are: (1) The 
construction and mode of working two cylinders with pistons act 
ing in combination with each other and iu which the explosions 
are successively made, (2) The use of a working fluid for propel- 
ling the piston of one cylinder previously to the explosion in the 
other cylinder, and afterwards mixing the contents of both 
cylinders. (3) The arrangement by which the products of the 
waste heatare used so that they can be worked at any pressure 
less or greater than the explosive mixture. (4) The method of 
clearing out the cylinders and passages by means of an induced 
current produced by compressed air or steam. (5) The mode of 
supplying the gas from a separate charging chamber instead of 
direct from the gas main. (6) The mode described of working 
two cylinders in combination so as to get an equivalent of one 
explosion for each revolution. (7) Duplicating the parts so as to 
obtain two explosions fur each revolution. (8) The mode of work- 
ing by which one half of the engine may be made inoperative 
when reduced power is required. (9) The mode by which a 
charging chamber in the cut-off valve is supplied with fluid from 
the compression reservoir, for a time confined therein, said 
chamber gradually opening into the igniting chamber raising the 
pressure of the flame previous to ignition. (10) The admission of 
air or steam into the first explosion chamber and its subsequent 
ejectment. (October 10, 1881). 


4404. Bessemer Converters: A, L. Holley, 
Brooklyn, U.S.A. (8d. 6 Figs.}—Bessemer converters have 
hitherto been generaily constructed so as to be fixed in their posi 
tion permanently, having only a movement of rotation on their 
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trunnions. It has, however, been proposed to remove them for 
repairs by lifting or otherwise displacing the converter and 
trunnion ring together In Specification 2024 of 1880 it was also 
proposed that the shell should be made readily detachable from 
the trunnion ring, which should remain in its supports, and the 
shell be lowered out of it upon a car and removed for repairs. 
The object of the present invention is to make the trunnion ring 
and the removable shell readily detachable, but instead of dropping 
the shell out of the trunnion ring to raise the trunnion ring, so 
that the shell can be removed laterally without being lowered. 
Fig. 1 represents a plan, and Fig. 2 a side elevation of the arrange- 
ment when the trunnion ring is lifted by means of hy draulic lifts 
or jacks. The conve: ter A is detachably connected to the trunnion 
ring by means of cotter bolts, When it is desired to remove the 
converter shel] a car is run under it, and raised until it takes the 





weight of the shell off the trunnion ring. The receiving table of 
the lift or car is provided with suitable brackets or supports to 
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receive and hold the shell. The weight of the shell being taken 
by the car, the trunnion ring is disconnected by knocking out the 
cotter bolts, and the ring is lifted by means of a rope or chain, 
or by the hydraulic lifts CC. (October 10, 1881). 


4405. Producing Electric Light, &c.: A. M. 
Clark, London. (Josephine de Changy, Paris). (10d. 10 Figs.) 
—(1) The carbon conductor is rendered incandescent ‘ without 
being traversed by the current” by being placed within a platinum 
spiral through which the current passes or by being placed 
between two electrodes, as in the flzure, where p p are two 
rotating discs of platinum connected to the poles of a generator 
and moving in contact with a carbon pencil. The carbons em- 
ployed in these and other lamps are formed by causing porous 
substances of vegetable or mineral origin toabsorb matters capable 
of yielding carbon by calcination in a closed vessel or in vacuo. 














The materials, yarns, pumice stone, &c., are immersed in boiling 
hydro-carbon holding in solution resin, tar. or other bodies ri-b in 
carbon, and when thoroughly impregnated are brought to the de- 
sired form for the pencils, and afterwards are alternately baked 
and dipped in syrup. Such carbons may have a metallic core. 
Carbons may also be made from piassavei, sorghum, alfa, rattan, 
rattan pith, or couch grass, by soaking them in sulphuric acid, 
washing, drying, and immersing in a bath of glucose, sugar, and 
water. Also from long-fibred wood free from knots, and from bone 
and ivory by cutting the same into slips and immersing them in 
sulphuric acid, or boiling them in turpentine before carbonisation. 
The invention also includes a lamp globe and holder with contact 
pieces, (October 10, 1881) 


4407.* Gas Engines: J. A. Drake and R. Muir- 
head, Maidstone. (4¢.)—Relates to the slide valve for con- 
trolling admission and emission of the compustible charge; to 
arrangements for establishing communication between the ignition 
chamber of the +lide and the cylinder; regulating the speed of the 
engine, @c. (Octover 11, 1881), 


4412. Preparation of Food for Animals, Game, 
and Poultry: E Wylam, London. (2d.)—Kefers to a 
peculiar mixture of vegetable and mineral substances, reduced to a 
paste with water and baked, (Oct ber 11, 1851) 


4413." Wort Filter for Mash Tuns: G. G. Cave. 
Bristol. [2¢.]—T» the end of the inlet pipe at the bottom of 
the vessel is attached a perforated chamb-r for the reception of the 
filtering medium. The filtered fluid flows away upwards. (October 
11, 1881 


4414. Apparatus for Registering the Stand of 
Thermometers: E. A. Brydges., Berlin. (//. Kronecker, 
Berlin). (2d.}—Diagrams are automatically registered by placing 
the thermometer so that light may pass through the part above 
the quicksilver on to sensitive paper moved by clockwork, 
(October 11, 1881) 


4416." Steam Generator Furnaces, &c.: T. 
Hudson, Manchester. (2d.)— Heated air is introduced at 
the bridge. (October 11, 1881). 


4417. Folding and Telescopic Music and Read- 
ing Stand: J. J. Gilbert, new Romney, Kent. 
{64 11 Figs,)—The stands are made in parts so that they may be 
readily put together and taken apart, (October 11, 1881). 


4422. Machinery for ny and Doubling 
Yarns or Threads: T. Briggs, Manchester. (6. 
5 Figs.)—Consists in an automatic contiibeaal drag motion to be 
applied to the taking up bobbins of frames, spinning or doubling 
coarse yarns or twines. The bobbin is connected to a dise which 
runs within a case on the spindle rail. Pivotted to the disc are 
two curved arms whos: acting surfaces are concentric to the case. 
When the bobbin rotates the centrifugal force drives out the arms 
into frictional contact with the case. As the diameter of the 
b>bbin increases it revolves faster, that is, its speed approaches 
more nearly to the speed of the spindle, and ccnsequently the 
friction of the brake is intensified and the drag on the yarn is kept 
uviform, or nearly so. (October 11, 1831) 


4426. Knitting Machines: H. J. Haddan, Lon- 
don. (&. J. Creelman, Georgetown, Canada), (10d. 31 Figs.jJ— 
These improvements consist in an arrangement of parts which 
will allow of plain work, vertical and horizontal striping, ribbing 
and heel and toe work being dore automatically; also the shaping 
of a stocking by the use of more stitches at the top thau at the 
ankle. (October 11, 1881). 


4427. Pipe Joints: E.G Mawbey. Market Har- 
borough. [6d 4 Figs.j)-—-A half band is made round the upper 
half of the spigot end corresponding with the upper portion of the 
socket end; these together form a dovetail-shaped groove, which 
are filled with the jointing material. (October 11, 1881). 


4428. Telephonic Apparatus: A. R. Bennett, 
Forest Gate, Essex. (6d. 6 Figsj—Has for object to 
enable the subscribers of two telephonic exchange systems to 
converse together under the following conditions, viz.: when they 
are in communication with their respective central exchange 
offices by ordinary single wires joined to the earth at their 
extremities, and when the central offices are connected with each 
other by a looped double wire circuit; and (2) to modify the 
inductive effects upon a single telephonic wire of a neighbouring 
conductor, Under the first head the two offices are connected by 
a double metallic circuit, the two wires being attached at each end 
to the terminals of one wire of an induction coil, which has both 
circuits upon it made of similar and equal wires, The first sub- 
ecriber sends his message through the other coil to earth, and the 
second subscriber receives his message from the earth through one 
circuit of the induction coil at his central office. Induction dis- 
turbances are prevented by placing an induction coil in the centre 
of a line to reverse the vibrations in the two halves of it. (October 11, 
1881). 


4429.* Desiccating and Preserving “we Sevests, 
and other Crops when Stacked, &c.: F. 
Swarbrick, Tottenham, Middlesex. (2d. a} or 
more chambers are formed in the body of the stack, which by 





means of pipes are in connexion with an exhaust apparatus. 
(October 11, 1881). 


4431. Tables and Cabinets for Sewing and other 
Machines, &c.: H. E.Newton,London. (J. Jorgensen. 
Petersburg, Virginia,U.S.A.) (6d. 5 Figs.j- These have a pivotting 
top, on one side of which is fixed the machine, the other side repre- 
senting an ordinary table, Either side may be turned uppermost. 
(October 11, 1881). 


4436.* Continually sabeteating Loose Pulleys: 
G. Pitt, Sutton, Surrey. (D. D. Coath, Rangoon). (4d. 
1 Fig.J}—The oil is fed through the hollow pulley spindle and 
holes radiating therefrom to the bush of the loose palley. (October 
11, 1881). 


4438.* Horse Shoes: J. Welsby, Liverpool. ([2/.) 
—The heel is constructed of india-rubber, &c., secured by dove- 
tailing. (October 12, 1881), 


4441* Recovering Nitric, Sulphuric, and Muri- 
atic Acids trom the Bye-Products of the manu- 
facture of Nitro-Benzole, &c.: J. Deucker, Man- 
chester. (2d¢.j—in the manufacture of nitro-benzole the mixed 
acids are drawn off into an evaporating pan, and the nitric acid 
evaporated, thus separating it from the dilute sulphuric acid. The 
vapour and nitric acid driven off are coudensed, and nitric acid 
obtained, A similar process is employed for recovering the acids 
from the bye-products of the manufacture of aniline dyes. (Uc- 
tober 12, 1881), 


4443.* Manufacture of a Wort from Date Fruit; 
T. Webb, Clapton Park, Middlesex. (2¢.)— the fruit is 
crushed and boiled, whereby the saccharine matter becomes 
suspended in the liquid and the wort formed, (October 12, 1881). 


4446.* Observing the Working of Boiler and 
other Pumps. 8. Lees and T. Allison, Hudders- 
field. [4¢. 1 Fig.Jj—Kefers to the use of a glass tube closed at 
one end, and at the other in communication with the barrel of the 
pump. (Uctober 12, 1881). 

4447.* Food Preparations: W. White, London. 

[24.)—Animal and vegetable substances are incorporated with 
gra nulated bread. (Provisional protection not allowed. Uctober 12, 
1881). 


4456. Furnaces for the Extraction of Sulphur 
from its Ores, &c.: W. Black, South Shields, and 
YT. Larkin, East Jarrow. (6d. 3 Figs.)—These furnaces con- 
sist of calcining floors arranged one above the other, through 
which passes a vertical revolving shaft having agitators for each 
calcining floor attached to it. The original heat is applied at the 
bottom floor, the upper floors being heated from the floors below. 
Tne ore works down through slots from the top to the bottom 
floor. (October 13, 1881). 

4457. Bleaching Jute: T.G. Young, Penicuick, 
N.B. (2d.)—Tbe materia] is heated with a solution of the sul- 
phide of sodium, potassium, magnesium, calcium, or barium, and 
then submitted to the action of a bleaching agent composed of 
chlorine and an alkali other than the chloride of lime. (October 13, 
1881) 

4462 Pumping Machinery: J. Gill, Edinburgh. 
(6d. 6 Figs.j)—Pulleys having involute shaped peripheries titted on 
shafts whose centres may shift or roll horizontally are emp:oyed 
for working reciprocating pump rods, (October 13, 1881). 


4463.* Corkscrews: J. Pitt and J.T. Norgrove, 
Birmingham. [(24.) —In the absence of drawings this invention 
cannot be understood. (October 15, 1881). 


4467. Perambulators: J. H. Miles, Birmingham. 
[2d.}—The handles are arranged so that the perambulator may be 
propelled either from the back or front, also the position of the 
body relatively to the wheels may be varied. (October 13, 1881), 


4468.* Cigar and Cigarette Holders: H. L. 
Friedlander, London (2d.)—The interior holding surface 
i3 serrated, grooved, or amend (October 13, 1881). 


4469.* Locking Screw Nuts: C. E. Challis, 
Homerton, Middlesex. (2¢.)—Part of the outside of the 
nut is turned down and split. A washer receives the split part, 
and when tightened up presses it against the bolt. (October 13, 
1881). 

4471. Trowels: T. Tyzack, Sheffield. [4¢. 4 Figs.) 
—The upright part of the handle is made of greater width, and the 
cap on the handle is formed with a base different in shape to the 
circular ores now generally used. (October 13, 1881). 


4475. Tobacco Pipes: D. T. Powell, London. 
(2d.}—Lighting is effected through an aperture at the bottom of 
the bowl. The stem is connected to the top of the bowl. Also 
refers to a moutbpiece, (October 13, 1881). 

4476* Boat Detaching Gear: A. Simey, Sunder- 
land (2d.)—Refers to improvements in that class of bout detach- 
ing gear in which a slotted locking plate siides beneath the thwart 
and engages with a ball on the tackle block. (October 13, 1881). 


4478. Electric Lamps: R.Harrison, Newcastle- 
upou-Tyne, [(d. 4 Figsj—The carbon filaments for incan- 
descence lamps are prepared by punching them out of thick paper, in 





the shape C or C!, bya punch having in its face a V-shaped hollow 
80 as to present two cutting edges and an intermediate recess into 

which the paper is forced and condensed. The filament has two 
wide ends into each of which an eyelet is fixed to receive the con- 
ducting wires. In or¢cer to arrange for one lamp taking the place 
of another in case of extinction the carbons are provided in dupli- 
eate and connected to the shunting apparatus shown in the illus- 
tration. E E' are two electro-magnets, one in the circuit of each 
filament, and M is an armature provided with contact pieces 
One magnet is made more powerful than the other, so that as long 
as the bridges are intact the armature is attracted in one direction 
and the opposite circuit is broken at D', When the first carbon 
fails its magnet becomes inoperative, and the position of the arma- 
ture is reversed to switch the current into the other filament. By 
the use of more shunting apparatus three or more lamps may be 
held in reserve. (October 14, 1881), 


4479. Elliptical Springs for Vehicles: F. Joynes. 
Sheffield. [4¢. 10 Figs]—The ends of the top plates are 





curved to fit on the stem of a bolt, a steel clip being fixed over all. 
Projections on the clip take into recesses provided in boxes. 
(October 14, 1881). 


4480.* Umbrellas, Parasols, or 8 w. 
P. Thompson, London. (/. Ganilh, Paris), (2d. s~rhess 
improvements refer to a combination with the runner of a spring 
fixed in the handle, and of a movable ring upon the runner, which 
disengages the spring by a push movement. (October 14, 1881). 


4482.* Flyers for Spinning and Twisting Fibres: 
J.W.Naylor and T. Thompson, Keighley. (2¢,)—The 
flyer bas a curl, or thread eye, at the top, and one on each 
shoulder as well as at the end of each leg. (October 14, 1881). 


4483.* Pumps: R. Hosking and W. Blackwell, 
Dalton-in-Furness, (2d.)—This invention consists in work- 
ing sliding pipes with nozzles and pistons. (October 14,1881). 


4484. siedges or Runners fof Vehicles: W. Bar- 
nard. Lord de Blaquiere, Springfield, Sussex. (6d. 
4 Figs.)— Wheeled carriages are converted into sledges by applying 
adjustable runners to their wheels. (October 14, 1581). 


4485. Steam Boilers; G. Stevenson, Airdrie, N.B. 
[4d.]—Hefers to the employment of tubes having the water inside 
of them in combination with other parts to form boilers. (Oc- 
tober 14, 1881). 


4486. cotatnins the Oxides and Salts of Certain 
Metals: J. Readman, Glasgow. (4d.) — Consists 
principally in aR... the ores to the action of a salt of sodium 
along with sulphuric acid at a high temperature, and also in sub- 
8 quently preparing the oxides and salts in avery pure state by 
means of chemical processes. (October 14, 1881). 


4487. Lamps: A. B. Bennett, King’s Heath, 
Worcester. J. iera and 8. #. Walker, Birm 
ham, [6d. 2 Figs.)—The novel feature consists in forming 
wicks of refractory materials so relatively arranged as to Lose 
cupillary spaces for the passage of the petroline, oil, or other fuel, 
to the part of the wick at which it is burned. (October 14, 1881). 


4488.* Indicating or Recording the State of the 
Game ot Lawn Tennis: H. T. Bartlett, Exmouth. 
(2d.)—The “sets’ won by each side are recorded on dials. 
(October 14, 1881). 


4489.* Treating Liquors, &c.: J. Imray, London. 
(La Societe Anonyme des Produits Chimiques du S d-Quest, Paris). 
Refers to a portion of the process for regenerating residuary 
liquors resulting from the production of soda by the ammonia 
method. After heating and before adding the lime as usual, a 
small quantity of acid is added until the last traces of carbonate ‘of 
ammonia are decomposed, «October 14, 1881). 


4490* Artificially Producing Snow: D. Rae, 
London. (2¢.)—Water is dispersed in a fine spray against 
checking surfaces maintained at a low temperature within a 
chamber in which the air is rarefied. (October 14, 1881). 


4491. Manufacturing Soda by the Ammonia 
Method: J. Imray, London. (Za ‘Soctste Anonyme des Produits 
Chimiques du Sud-OQuest, Paris). {6d, 12 Figs.j}—The reaction of 
gaseous carbonic acid on # solution of ammoniacal sodium chloride 
is effected by exposing the ammonia greatly hydrated and in the 
gaseous condition to the carbonic acid in a similar condition, so 
that their mixture and mutual reaction are facilitated. Refers 
also to the apparatusemployed, (October 14, 1881). 


4493.* Lubricating Steam and Gas Engines, &c.: 
J.J. Royle, Manchester. (2¢.)—Refers to a iubricator for 
feeding biacklead to engine cylinders by means of a steam jet, and 
to gas engines by air draught, also to oil lubricators, and the con- 
struction of pressure gauges, barometers, &c. (October 14, 1881). 


4494.* Spinning Machinery: R. Scaife, Colne, 
Lanc. [(2d.}—The object is to allow the bobbins to be worked at 
a higher speed. Instead of a foot, collar, and bobbin rail two rails 
only are used. Means are devised to prevent the slipping of the 
bobbin and to prevent the flyer overrunning the bobbin when the 
frame is stopped. (October 14, 1881). 


4495. Looms from Weaving: W.E. Gedge, Lon- 
don. (J. Vacher, St. Etienne, France), [ 5 Figs.\—This is a 
swivel loom for weaving ribbons, There is only one appliance to 
each set of boxes for moving the shattles, each shuttle as it is raised 
or Jowered to the level of the sley coming into gear with it. This 
appliance consists of a pitch chain, stretched round three pinions 
arranged in a horizontal triangle, and provided with three fingers. 
One side of the triangle is parallel to and immediately behind the 
shuttle, and when the chain is moved one of the fingers forces the 
shuttle through the shed into the grasp of a similar chain at the other 
box. The chain pinions are driven by a double rack, like a mangle 
rack, which rotates them either forward or backward according as 
it gears with them on one side or the other, The rack is long 
enough to move all the shuttles from one box to the other in suc 
cession before it begins its return stroke. (October 15, 1881). 

4497. Wringing and Mangling Machine: H. J. 
Haddan, London. (J. Ain/eyside, Hamilton, Canada). [td, 
3 Figs. j—The chief feature of novelty consists in an arrangement 
of pivotted levers for carrying the rollers, (October 15, 1881). 


4498.* Manufacture of Lockets: E. Richardson, 


Birmingham. (24J—Instead of making the “ edge” in two 
pieces it is made solid. (October 15, 1881). 
4500.* Soles or Insoles of Boots, &c.: L. S. 


Cohen, Liverpool. (2¢.])— A layer of flexible waterproof 
material is fixed by means of india-rubber solution next to the 
outer sole or insole. (October 15, 1881). 


4501. Saccharification cf Raw Grain, &c.: A. 
Manbre, London. (4d.]—The agent employed is “ calcium- 
phospho-su/phato.” The phosphoric acid dissolves the albumen 
and starch, and the sulphate of lime eliminates by assimilution 
the empyreumatic fatty matters, 80 that a complete conversion of 
the starch into saccharine solution is obtained, the product being 
entirely fermentable and free from any raw flavour. (October 15, 
1881). 

4502.* Hydraulic Rams: J. Webster, Bolton, 
Lanc. (2d.]—The rod of the beat valve, or waste valve, is con- 
nected to a U-shaped flat spring to make it more positive in its 
action, (Octuber 15, 1881). 


4505.* Manufacture of Pressed Glass: J. G. 
Sowerby, Gateshead-on-Tyne. (2d.]—A pattern is pro- 
duced on the inside of the article by means of a pillar or corru- 
gated plunger. (October 15, 1881), 


4506. Ventilating and Extinguishing Fires in 
Mines, Pits, Tunnels, &c.; J. Onions and W. H. 
Tooth, London. [(44]—A system of pipes with outlets in 
every part in the working is connected to an air pump which draws 
away the foul gases. In case of fire carbonic acid gas is forced 
through the pipes. (October 15, 1881). 

4507." Insulators for Telegraph Wires, &c.: 
A.E.Gilbert, London. (2d.)—'The wire is threaded through 
an inclined groove in the side of the insulator. (October 15, 1881), 
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4508," Production, Collection, or Storage and 
Distribution of Electricity, &c.: J.H. Johnson, Lon 
don. (£. U. Parod, Paris), [(4d.}—Relates (1) to the combination 
with the condensing conductors, described in Specification 4686 of 
1878, of magazines of electricity “to collect and store up the 
electricity generated in excess ;" (2) to automatic apparatus for 
placing the accumulators in communication with the conductors ; 
(3) to automatic apparatus for regulating and controlling the 
intensity of the distributed currents, and for throwing the gene- 
rators in and out of gear, and for operating the controlling valves 
of motors, As the specification contains no drawings it is difficult 
to understand the arrangements. Under the third head, however 
an armature is placed between a permanent and an electro-magnet 
and is moved according to their relative powers. and in so doing 
changes or reverses the currents. (October 15, 1831). 


4512.* Apparatus for Regulating the Supply of 
Water to Closets, &c.: W.A. mcCormick. London. 
[2¢.]—By one movement of the handle the supply is closed, and 
the cistern is tilted over to discharge its contents down the flushing 
pipe. (October 15, 1881) 


4519. Carriage Axle Clips: G. Wearing, West 
Bromwich. ‘6d. 8 Figs)—<A packing plate attached to the clip 
has projections on it which engage in recesses in the axle to pre- 
vent endwise motion. (October 17, 1881), 


4531. Production of Colouring Matters, &c.: J. 
A. Dixon Glasgow, (C. Awnig, Hoechst-am-Main, Germany) 
[4d.]—Describes (1) the preparation of soluble compounds of 
alizarine blue by acting on the alkali salts of alizarine blue by 
bisulphites of alkalis, or with sulphurous acid in excess; (2) a 
mode of using the alkaline salts of alizarine blue direct in dyeing 
and printiug by the addition of bisulphites of the alkalis to the 
said alkaline salts in their application to the fabric, (October 18, 
1881). 


4538. Machine for Decorticating Ramie, &c.: J 
C. Mewburn, London. ‘/. 8. Sauvadon, Paris). (4d. 3 Figs.) 
—The improved portable machine is composed of side frames 
between which are mounted flattening and breaking rollers, and a 
beater or scratcher acting against a flexible table to beat the pith 
and foreign matters from the fibres of the plant. (October 18, 
1881). 


4541. Generation, Collection, and Distribution 
of Electro Magnetic Currents, &c.: R. Kennedy, 
Paisley. Re 1frew. (6d. 9 Figs.)—In this dynamo machibe 
the fleld magr ts a'a! are of the Siemens type. The armature 
consists of a number of rings e e upon the axis 6, asin the Birgin 
machine. Each ring is wound Gramme fashion upon an annulus 
of iron wire supported by arms, and the separate coils are divided 





from each other by iron clips / f that serve to convey the induction 
from the field magnets to the armature core. Each armature ring 
has its own commutator ring with the necessary brushes, The 
currents may be distributed various ways, and the coils coupled in 
series or parallel arc according to the exigencies of the installa- 
tion. (October 18, 1881). 

4560. Steam Boilers: S. Fox, Leeds. [éd. 4 Figs.) 
—The boiler is constructed with two circular corrugated fireboxes 
connected to a single-internal flue, of an elliptical or elongated 
cross sectional form, containing cross water tubes and formed of 
plates with corrugations. The top and bottom of the flue may be 
plain or corrugated between the cross tubes, the edges of the 
plates being left plain for riveiting. The side plates are corrugated, 
but have also plain edges. (October 19, 1531), 


4605. Steam Boilers: J. Tinker, J. Shenton, G 
Tinker, and R. Shenton, Hyde, Cheshire. [6d 
3 Figs.)—This a vertical bovler. The firebox leads intoa horizontal 
cylindrical combustion chamber placed above it, and provided 
with cross water tubes. This chamber is in communication with a 
second, outside the shell, from which a series of hcrizontal tubes 
lead to thesmokebox. (October 21,1881), 


1882 

384. Production of Aniline and Toluidine. &c.: 
W.R. Lake, London. (?. D. Kendall, Brootiyn, U.y.A.) (6d. 
3 Figs.) —These substances are produced from the corresponding 
nitro-derivatives of coal tar hydro-carbons by placing nitro- 
benzine and nitro-toluine in a porous cup and in a mixture of water 
and sulphuric acid. and connecting the same with the negative 
electrode of an electric circuit. Colouring materials are produced 
by placing the aniline with toluidine in contact with the positive 
electrode of an electric circuit, and in the presence of water 
Refers also to combixations of parts of the apparatus employed. 
(January 25, 1882) 

741. Urethral Syringes: A. M. Clark, London 
(FP. Willhéft, New York, U.S.A.) (44. i Figs.j)—These are made of 
india-rubber, the container being bulb-shaped and provided with a 
conical nozzle, over which a screw cap may be placed when the 
instrument is not in use. A mould in two halves and a peculiar 
knife ia used in their manufacture. (February 15, 1-82), 


832. Propelling Vessels: W. R. Lake. London. 
(J. B. Root, Porchester, New York, U.S.A.) (6d. 4 Figs.j}— the appa- 
ratus consi-ts of a screw, or its equivalent, arranged to move the 
water transversely to the line of movement of the vessel, and an 
inclined propelling surface of the bull for receiving the increase or 
decrease of pressure produced by such movement of the water, 
such surface being inciined to the fore and aft line of the vesse!, 
whereby the latter will be drivenin one direction by throwing the 
water against such inclined surfac: and in the opposite direction 
by drawing it away from such inclined surface. (february 21, 
1882 





834. Electric Lamps: W. R. Lake, London. (2. 
Lande, New York, U.S.A.) (6d, 4 Figs.)—The upper carbon rod f 
passes between two grooved pulleys / 1 which nip it gently, 
When the pulleys are free the rod runs down between them, | 
rotating them as it goes, Under each pulley is a partly circular brake 
arm n, attached to the magnet core d, So long as the normal 
curreot is flowing the brakes hold the pulleys, but when the arc 
increases the pulleys, brakes, and rod descend until the former are 
arrested by a stop, whena further descent of the brakes releases 

















feed the carbon. (Feb 
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ruary 21, 1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


COAL WASHING. 

At the meeting of the Institution of Civil Engineers, held 
on Tuesday, the 9th of May, Sir Frederick Bramwell, Vice- 
President, in the chair, the paper read was on “Coal 
Washing,” by Mr. Thomas F. Harvey, Assoc. M. Inst. C.E. 

The object of this communication was to describe the 
operations and the machinery employed in connexion with 
the separation of coal from the schistose and other impurities 
associated with it, having special reference to the manner in 
which this was accomplished in South Wales. The necessity 
for a discussion of the question was shown by a consideration 
of the effects resulting trom the use of impure coal in metal- 
lurgical operations, and in generating steam in boilers. The 
loss due to a given percentage of incombustible impurities in 
the fuel was estimated, and it was shown that, from purely 
economical considerations, coal washing should not be 
neglected. Attention was drawn to the present practice of 
working chiefly the purer seams of coal, leaving the thin 
shaly seams to be won at a future time. Coal washing had 
been forced upon the attention of neighbouring Continental 
states, owing to the coal being less pure than in this 
kingdom, [The difficulty of extracting coal, without at the 
same time extracting shale from the mine, was next stated. 
The relative proportion and value of lump and small coal was 
noticed, and the manner in which the whole of the coal was 
treated, from its first appearance on the pit bank and previous 
to washing. 

The broad principle underlying al] systems of coal washing 
was enunciated, and reference made to the earliest and 
simplest method, consisting in placing the mixture of coal 
and shale in a current of water. This system was illustrated 
by the action of a stream, depositing in its course solid 
matter according to certain laws, from which was deduced 
the corollary that, in order to separate bodies accorcing to 
their specific gravities, preparatory sizing must be effected. 
The trough system at Tredegar, a development of this 
method, was described, and a sketch was given of the 
means adopted for raising and conveying the coal from the 
colliery screens to the heads of the troughs. The chief 
objection to trough washing was that a fair result depended 
not upon the regularity of mechanical motion, but upon the 
assiduity and care with which the operations were conducted. 
The method was characterised by simplicity of construction, 
economy in first cost, and moderate efficiency when condi- 
tions favoured it. But the question of cost was secondary, 
the primary object being the attainment of clean coal, the 
difference in value as fuel between clean and dirty coal being 
so great asto warrant the expenditure of extra capital for 
the object in view. 

In the instances named, the operations were carried out in 
the vicinity of the colliery, but frequently the output from 
several collieries was dealt with at one central establishment, 
to which the coal had to be conveyed. It was necessary to 
consider various reasons for and against carrying coal ina 
particular class of railway wagon, and the opinion was given 
that an end-tipping wagon had several advantages, which, 
taken as a whole, would probably determine it to be superior 
to those of the hopper-bottom class. 

The several operations connected with the washing of coal 
by machinery were described under the subdivisions of 
tipping, screening, crushing, transmission, and washing, and 
appended to each subdivision was a description of the manner 
in which each operation was conducted at the new establish- 
ment at Dowlais, where there was a machine capable of 
washing about 300 tuns per day. Two kinds of tip were 
no:iced, viz., the power tip, or that actuated by mechanical 
means, and the self-acting tip, operated by the load brought 
on toit. The former needed somewhat less height, but the 
balance of advantages was in favour of the latter. A self- 
acting tip for discharging railway wagons sidewise was 
alluded to as in use at the Denain collieries, in France ; but 
the self-acting tip erected at the Dowlais new establishment 
was considered to possess some features which entitled it to 
minute description. Much of the coal required to be washed 
was too large to be effectually operated upon until it had 
been screened and crushed. The fixed flat-bar screen, almost 
universally adopted at collieries and at coal-shipping ports, 
was considered, and its defects pointed out. Guinotte’s flat- 
bar screer, which received a swinging motion, the recipro- 
cating screen, and the revolving screen were then suc- 





cessively described. The difficulties arising in screening 
from the choking up of the spaces received attention, and 
some modes adopted for the purpose of overcoming the 
difficulty were stated. 

Before dealing with the subject of crushing, the method of 
hand-picking, previous to delivery to the crusher, was sug- 
gested as an economical and suitable adjunct to washing. and 
the Continental practice cf preparing coarse coal for market 
where fine coal only was washed, was described. First 4 
circular revolving table, upon which the coal was carried 
slowly round. Secondly, a flat endless belt, stretched over 
two drums, carried the coal forward, and operatives picked 
out the lumps of shale. The most suitable class of machine 
for general use in the operation of crushing seemed to be a 
roller-crusher, having one pair, two pairs, or three pairs of 
fluted rolls; but when small lumps had to be reduced to a 
coarse powder, experience was in tavour of machines actine 
by percussion. Several varieties of crushers were dealt 
with, and the precautions taken to prevent damage being 
done to the rolls by pieces of iron getting accidentally be- 
tween them were treated of. 

Some of the different methods by which coal was conveyed 
from one part of the washery to another were next discussed. 
1. Transmission by simple inclined shoots, suitable only for 
short distances. 2. Conveyance by water running in 
troughs placed at a slight inclination. 3. Vehicular trans- 
mission. 4, Conveyance horizontally, by Archimedean 
screw, or creeper. 5. Chain carrier. 6. The elevator, which 
seemed an indispensable machine in all washing establish- 
ments, and in which coal was raised in buckets capable of 
holding from 20 Ib. to 100 lb. each. 

The process of washing might be effected either by causing 
an upward current of water to pass through the coal, or by 
allowing the coal to fall through a great depth of still water 
The principles upon which separation was effected by these 
methods were stated. Marsaut’s machine operated by at 
fall through still water. The action of the upward-current 
machine was then described, and it was stated that the length 
of the washing bash in the latter machine was alwost 
universally limited to about 5 feet. It was suggested that 
by placing the piston at the side of the bash, instead of at 
the rear, its length would not be so restricted, and a more 
economical result would be attamed. Endeavours had been 
made to determine theoretically the limit of the difference 
between the sizes which might be treated in the same bash, 
but owing to the great diversity of forms of the particles, no 
universal rule could be established. Tables were given 
showing the result of good practice in America and on the 
Continent. Below one-eighth of an inch the coal could not 
be well washed in the above types of machines, neither could 
it be easily classitied by the processes of screening that had 
been mentioned. Coppée’s or Lurich’s system for washing 
fine coal was next described, as carried out on the Continent; 
it was believed that this excellent system had not, in one 
instance, been adopted in this country. It was the only 
existing system known to the author as suitable for washing 
fine coal. Sheppard's machine, as erected at Dowlais, was 
minutely described. There was also at Dowlais a washing 
establishment which had been erected some fifteen years, and 
at which there were two “ Bérard’’ machines of four bashes 
each, equal to an output of 480 tons per day. Finally,« 
description was given of extensive machinery erected about 
eight years ago at the works of the Ebbw Vale Company. 








Prersta.—The Shah of Persia has granted to a French 
company a concession for the construction of a railway 
from Teheran to Resht. The company is to pay 260,000/. 
on the opening of the line, besides a rent of 29V0l. yearly 
for the period of the concession, namely, sixty years. 


RoyaAL CoMMISSION ON TECHNICAL INSTRUCTION.— 
The members of the Royal Commission on Technical 
Instrnetion, after leaving Zurich, where they completed 
their investigations into the school system of the town and 
canton, and after having inspected some of the more impor- 
tant manufactories, proceeded to Heidelberg, Stuttgard, 
and Munich. At Heidelberg the university was visited 
and the opinions of some of the most distinguished pro- 
fessors were obtained. At Stuttgard visits were paid to 
the important Polytechnic, to the Real-Schule, and to the 
Real-Gymnasium, the latter a new school opened a year 
ago, in which a high mathematical and scientific education 
is given, together with instruction in Latin and modern 
languages. The system of industrial teaching imparted to 
apprentices on leaving the primary schools, and which is 
given in evening classes and on Sundays, was also investi- 
gated. At Munich, Professor Baujer, the discoverer of 
artificial indigo, informed the Commissioners with 
respect to the conditions under which chemists in the great 
colour manufactories in Germany receive their training. 
Tbe opinions of the most distinguished professors were 
obtained with respect to the relative advantages of the 
University and the Polytechnic education in the prepara- 
tion of students intended for an industrial career. Special 
attention was given to the art instruction of Munich in its 
application to trade purposes. The Commissioners spent 
some time in inspecting the Kunst-Gewerbe Schule, where 
male and female students receive not only a general educa- 
tion in art, but also apply their knowledge to the designing 
of textile fabrics and of wall papers, to glass and porcelain 
painting, wood and ivory carving, metal chasing, &c. On 
Monday week the Commissioners arrived in Vienna, where 
they purpose to pursue their investigations into the 
system of bedustelel ebuantion in Austria. They have been 
kindly received by our minister, Sir Henry Elliot, who has 
furnished them with introductions to the Austrian Ministry 
of Education, and to other persons who may be able to 
assist them in their important inquiry. The chairman of 
the Commission, Mr. B. Samuelson, M.P., hopes to be able 
to join his colleagues in Saxony, whence the members of the 
Commission propose to examine the system of technical 
education in North Germany. 
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A Treatise on Rivers and Canals, relating to the Control 
and Improvement of Rivers, and the Design, Construc- 
tion, and Development of Canals. By Leveson Francis 

Vernon-Harcourt. Two Vols. Oxford: Clarendor 

Press. London: Henry Frowde. 

Or these two volumes, the first consists of 18 chap- 
ters of text, or 322 pages, and the second of 24 plates. 
While any book written on two such important 
subjects by a thoroughly competent and experienced 
professional man becomes necessarily a valuable 
addition to the available stock of books of reference 
permanently required by the civil and hydraulic 
engineer, this one possesses the further and most 
welcome advantage of being written in good English 
and in good style, besides being well illustrated. 

The first chapters of the book, or 150 pages, are 
devoted to rainfall, discharges, supply and flow, 
dredging, fascines, piles, foundations, locks, inclines, 
lifts, and weirs, dams, and bridges ; the next two 
chapters, or 50 pages, to canals; the last six 
chapters, or 00 pages, to rivers, their floods, bars, 
and improved navigation. Correspondingly also 
among the plates, the first eight illustrate works and 
apparatus, or * works of art” as foreigners term 
them; the next four refer to canals, and the last 
nine illustrate works of river improvement. 

The main subject of the book is therefore works 
of river improvement; this subject being well 
entered into and handled, as well as being treated 
at greater length than other matters, this portion of 
the book is made really useful to professional men. 
The collection of plates, most of which are repro- 
duced from the Minutes of Proceedings of the Insti. 
tution of Civil Engineers, the Annales des Ponts et 
Chaussées, and some French treatises on inland 
navigation, possesses all the advantages that a good 
arrangement of good plates can have, but also the 
defect of troublesome foldings ; a small portfolio, an 
atlas, or a large book of unfolded plates would have 
been preferable. Such plates, although they add 
nothing to the general stock of knowledge, and can 
mostly be referred to in the original books, would 
then have been especially convenient for reference 
to the professional engineer. 

The portion of the book devoted to descriptive 
accounts and peculiarities of canals is not only 
short, but the notices of the canals dealt with are 
often excessively meagre and cursory. Two pages are 
devoted to canals in England, one to Scotland and 
Ireland, two to India, half a page to China—an 
immense empire with a thoroughly developed canal 
system—and so forth. There is also a great deal of 
meagreness of this sort throughout the book. Bare 
mention is so frequent as to lead one to imagine 
that the author had been lecturing to a juvenile or 
popular audience, and afterwards had his notes 
transcribed. The remarkable evenness in length of 
the chapters conduces to the same belief. On 
referring to the preface, the key to this mystery is 
found in the following statement: ‘‘ In preparing a 
course of lectures on ‘ River and Canal Engineering,’ 
which I was requested to deliver at the School of Mili- 
tary Engineering at Chatham in 1880, it appeared to 
me that a book might be useful which should present, 
ina simple and concise form, descriptions of the 
principal and most recent works on rivers and canals 
at home and abroad, and the principles on which 
they are based.” ‘The conclusion, therefore, to 
which one is forced is that instead of printing these 
lectures avowedly as such, with perhaps some 
improvement and alteration, each of these lectures 
has been called a chapter, and the collection has 
been termed a treatise on rivers and canals. 

The essential points in technical lectures delivered 
to a non-professional audience are that they shall 
be interesting, well illustrated, and well delivered, 
and, above all, that they must not convey more than 
a slight smattering or cursory knowledge of the 
subject; anything beyond, anything deep, lengthy, 
or requiring serious reflection would be troublesome, 

for the audience would yawn or put on the melan- 
choly expression peculiar to the familiar occasion 
of the Sunday sermon. A treatise on technical 
principles and construction has its essentials also, 
but these are diametrically opposed to those of such 
lectures, The technical points have to be fully and 
deeply entered into, regardless of any strain on the 
reader, Failing the thorough investigation of 
principles and of subjects, the treatise fails also. 
Every attempt to eat an apple and keep it too must 
be devoid of thorough success, Either the lectures 
must have been dry or the treatise must be techni- 


forward mode would have been either simply to 
print the lectures as such, or to use them as a mere 
skeleton or form on which to base a new treatise, 
expressly and thoroughly suited to technical men in 
its entirety. 
Setting aside, therefore, the portion. of the book 
devoted to canals, in which the defect due to this 
error in judgment is most apparent, we may notice 
that the first ten chapters of the book, devoted to 
the miscellaneous subjects before enumerated, form 
a part much superior to that on canals, although, 
from occasional traces of cursory lecture-mention- 
ings and want of thoroughness, it is not quite so 
good as the portion on river improvement. It is, 
however, sound, careful, well written, and comprises 
some of the most modern information on the sub- 
jects mentioned. It also has the great advantage 
of having few defects, in spite of the deficiencies. 
One matter deserving notice is the mention of 
alteration of river beds by the velocity of flow, at 
page 12. It is unfortunate that Mr. Harcourt does 
not quote any actual observations, or experimental 
results deduced by observers, on the actual effects 
of velocities on channels in earth, sand, gravel, &c., 
but falls back on the ancient and miserably petty 
experiments of Dubuat, which were not made on 
either canals or rivers, but in small troughs in which 
a handful or two of earth or gravel was placed, and 
which were then tilted to produce the velocity of 
moving water. Perhaps Mr. Harcourt is not aware 
that the comparative ruin of the Ganges Canal by 
erosion, and actual damage to, and deterioration of, 
its works, costing about three million pounds 
sterling, was, to a considerable extent, due to a want 
of comprehension of this very subject, and a weak 
confidence in the experimental results of Dubuat. 
Since that time direct observation on actual channels 
with the aid of observed velocities has been more in 
vogue, and such results have been made use of fora 
long period in preference to quotations from Dubuat. 
In the paragraph on stanches, at page 36, Mr. 
Harcourt treats the old English stanches as having 
merely had the object of producing an artificial 
flood and flushing boats over shallows below the 
stanch ; certainly this was one phase of their action, 
perhaps, however, the broader view of their object 
and effect would be more accurate ; they afforded 
the means of retaining a navigable depth of channel 
throughout the course, and ata period when internal 
navigation was in vogue, answered that purpose 
most efficiently. It would be very difficult to draw 
much, if any, great distinction of principle between 
the ancient English barred stanches and modern 
French barrages « aiguilles, that have still sufficient 
usefulness and celebrity to be carefully copied by 
the Germans in the frontier provinces, and termed 
nadelwehren. There were doubtless also paddle 
stanches and boarded stanches in England at a very 
remote period, possibly coeval with the coracle ; 
but, although the present generation has lost sight 
of such things in this country, it is hardly just to 
undervalue the works of our ancestors by placing 
supposititious limits to their objects. __ 
At page 113, the oblique weir of Cubitt is men- 
tioned as being ‘‘ placed obliquely to the stream, at 
wide places on the River Severn, by which means 
the length of the weirs, and consequently the capa- 
city for discharge over them, was increased.” On 
this subject we are glad to notice that Mr. Harcourt 
also says that ‘‘ although the flood waterway of the 
weir was equal to that of the channel above, the 
discharge of the river must always be somewhat 
checked at that part, owing to the less favourable 
form of the shallower section over the weir, and the 
impediment occasioned to the flow by the change in 
form of the channel and in the direction of the 
current.” 
In other words, the discharge of the river is not 
increased by the oblique weir but it is diminished, 
as most sensible persons would imagine. The 
impression, however, that is deliberately conveyed 
to many persons from the perusal of the Minutes 
of the Proceedings of the Institution of Civil 
Engineers, from which the account is taken, is 
very different, and certainly amounts to a belief 
that an oblique weir of equal waterway increases 
the discharge of a river; a remarkable and suffi- 
ciently wide-spread delusion, from which many that 
should know better are not yet free. 
The chapter on weirs enters into various forms 
of construction and is a particularly good one; we 
should like to be able to say the same of the mode 
in which the two subjects of earthwork dams and 


and masonry dams are about the most risky con- 
structions with which an engineer has to deal ; occa- 
sionally they burst and go crashing down hill with 
most destructive effect ; and a little knowledge of 
this subject would be excessively useful to a large 
number of well-advanced professional men; we 
may, therefore, conclude that this portion was 
intended merely as a lecture to a military audience, 
who might care for none of those things. 

_ Continuing to the part of the book on river 
improvement, the various works on rivers referred 
to are those in the Fen districts, the Liffey, Yare, 
Adour, Nene, Witham, Welland, Thames, Mersey, 
Dee, and Humber; also the Scheldt, Maas, Seine, 
Clyde, Tyne, and Tees, The deltaic works on the 
Rhone, Danube, and Mississippi are also fully 
entered into. 

These last six chapters with their corresponding 
plates and illustrations are worthy of careful perusal, 
although they hardly offer any opportunity for 
choice of extracts suited to critical notice; we, 
therefore, recommend this book of Mr. Harcourt to 
the attention of those that have not already examined 
descriptive accounts of the above-mentioned works 
of river improvement, 
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THE TOWN OF “ PULLMAN.” 
THE comfort and convenience of the Pullman 
drawing-room and sleeping cars are but feebly 
recognised in this country, where a comparatively 
very small number are sufficient to accommodate 
the requirements of railway passengers. In the 
United States it is far different. There the Pullman 
palace car in all its varieties is a national institution, 
and its manufacture constitutes a vast industry. 
Probably Mr. Pullman’s name is more frequently 
used than that of any other human being in the 
United States ; it has in fact become a technical 
term. And now the same enterprising and fame- 
acquiring man has built a town, called ‘* Pullman” 
of course, so that his name will be a fixture in 
American atlases in time to come. This town has 
not been long in building, for the site was not 
selected tillthe spring of 1880, but to-day it is in 
full activity, and doubtless before long will be 
raised to the dignity of a city. This has been quick 
work even for the United States, especially as, to 
quote a Transatlantic contemporary, ‘‘ there were no 
magician’s wands, no Aladdin’s lamps, by which 
those palaces of industry, and homes of the indus- 
trious, were called into existence ; it was all the real 
honest hard work of human hands, aided by the 





masonry dams are treated ; about a page and a half 





cally defective. ‘lhe preferable and more straight- 





of scanty remarks only is devoted to each. Earthwork 


best machinery devised by human skill andingenuity, 
and directed by human intelligence and energy. 
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And yet we doubt if the most vivid imagination of 
the novelist ever venturei to ascribe to the power 
of Oriental Magi a work of such magnitude and 
comprehensive proportion.” The site selected is 
nine miles south of the city limits of Chicago, on the 
shores of the Calumet lake, and upon the line of the 
Illinois Central Railroad. The town at present 
occupies 500 acres, but 3500 acres comprise the 
whole site, so there is plenty of room for expansion. 
The plans having been completed, work was com- 
menced on the 25th of May, 1880, and the town 
which has been built since that time consists of : 


Number of bricks 25,000,000 
Cords of rubble... 9,500 
Barrels of lime .. 35,000 
Bags of cement ... 25,000 
Yards of sand 55,000 
Roofing (squares) 5,000 
Timber (feet) 10,000,000 
Flooring (feet) ... 1,125,000 
Iron (tons) 1,500 
Glass (feet) 350,000 


Of course, this refers only to the buildings, and 
does not include the materials used in making 
streets, in constructing sewers and drains, water 
supply, &c. There are fourteen miles of railway in 
the town, and a special feature is that all the power 
required for various purposes is supplied by the 
great Corliss engine which was in the Philadelphia 
Centennial Exhibition. The Pullman Palace Car 
Works are naturally the most important feature of 
the town ; they are decorative, being of ‘‘ the round 
arched Gothic” style of American architecture, 
and comprise a series of vast and magnificently 
fitted departments far car building. Of the other 
features of the town we must notice the Hotel 
Florence, ‘a most attractive French Gothic pile 
with its gables and tower, carrying one back 
to medizval days.” It has rooms for sixty-five 
guests, who we do not 


accommodation the hotel affords. Then there is the 
Arcade, which “in general terms is described as con- 
taining twenty-eight stores, a theatre, library, read- 
ing-room, and municipal offices. 
the commercial emporium, the seat of the Thespian 
art and literature, and the seat of government of the 
city.” Then there are ‘the church and parsonage 
95 ft. by 100 ft. in size, a beautiful and picturesque 








suppose are carried | 
back to medieval days by the naturally excellent | 


It thus serves as | 
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structure of green serpentine stone, with its 100 ft. 
spire reaching heavenwards, whence will issue the 
tones of the church-going bell of a Sabbath morn.” 
The school-house, the market, the armoury, and the 
Pullman railroad depét. We are glad to see that 
the dwelling-houses, besides being convenient, leave, 
architecturally, nothing to be desired ; they are 
mostly ‘‘ built after the Queen Anne style,” but have 
‘* rounded Gothic slate roofs.” Ten thousand people 
are to form the present population of this rapidly 
built town, and the great and admirable enterprise 
will without doubt be as profitable to the originators 
as it must be tothe industrial population. We have 
described the town chiefly by quotations from our con- 
temporary, The Western Manufacturer, and cannot 
do better than conclude this notice in the words of the 
same contemporary : ‘* There isanother problem to be 
solved by this grand Pullman enterprise, and that is 
the relation of Capital and Labour. No agitator in 
view of the provisions that have been made here for 


| the amelioration of the condition of the labourer—to 


minister to his comfort and add to his enjoyment, 
and at the same time to furnish the means for his 
intellectual improvement —can prate about an 
irresistible conflict between capital and labour. 
Even Communism itself must here be dumb, and hide 
its Gorgon head in shame. The saloon, the work- 
ing mau’s greatest enemy, the robber that steals 
not only his earnings, but his strength, health, and 
manhood, is for ever banished from Pullman and its 
immediate surroundings. In this town of Pullman, 
while provision has been made for everything else, 
for theatrical entertainments, for stores, play- 
grounds, athletic sports, base ball, boating, &c., no 
provision has been made for saloons, groggeries, por 
any other of that class of resort.” In three words, 
Pullman is to be a temperance town; it being 
evidently considered that when workmen are privi- 
leged to dwell in Queen Anne houses with Gothic 
roofs, beer and bourbon become indeed superfluous. 


AUTOMATIC JABLOCHKOFF CANDLE 
HOLDERS. 

| We have already described in considerable detail 

a series of ingenious apparatus designed to secure a 

|continuous lighting with Jablochkoff candles, the 

|duration cf each of which should not exceed two 

hours. A number of devices have been designed 
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for automatically substituting a new candle for the 
one about to be extinguished, in such a way that 
there should be no interruption to the light, beyond 
an extremely rapid eclipse. There was first a hand 
commutator, worked by an attendant, and after- 
wards a mercury commutator which fulfilled the 
same functions automatically. This latter appa- 
ratus is extremely ingenious, but it is somewhat 
complicated, and has, moreover, the inconvenience 
of necessitating the use of mercury, which easily 
leaks away or becomes dirty, and so renders the 
contacts imperfect, or non-existent. For a long 
while it has been desired to find a system of holder 
in which the heat of the arc in the consumed candle 
is utilised, to effect the movement of a piece of me- 
chanism that shall shunt the current to the adjacent 
candle. In one such type, the movable contact is 
held back by a thread, which is burnt by the flame, 
and which, when thus released, falls forward on a 
small anvil in such a way as to throw the second 
candle in circuit. In a second type the same result 
is obtained by a small rod which rests on the base 
of the insulating ‘‘columbin” between the two 
carbons of the candle. When the columbin is con- 
sumed as far as the point of support of this rod, 
the latter being no longer retained is thrown for- 
ward, and draws with it a movable contact, acting 
as in the preceding apparatus. 

The latest and simplest form of holder is that 
lately designed by M. Parent, the chief engineer to 
the Compagnie Générale d’Electricité. The motive 
power of this apparatus, of which we annex engrav- 
ings, is a spring R composed of two metals 
expanding unequally, and soldered one to the other. 
This spring is fixed to one of the clips of the holder 
by the two screws v v'; it is bent round, as shown, 
the loop presses against the candle while the end is 
brought down parallel to the clip. The latter and 
the various pieces accessory to it, are shown in Figs. 
1 to 4, of which the three first are side views, while 
Fig. 4 is a section on the line xy. As just stated, the 
spring R is fixed to the clip by the screws v v', the 
heads of which pass through openings made in 
the front part of the spring ; at the free end of this 
latter is placed the stud E. When the candle is 
burnt down, the heat acting on the'spring causes 
the latter to open, and the stud E is drawn away 
from the recess made in the end of the steel pin T 
that is attached to the head M and the square plate 
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JAMES AND WARDROPE’S THREE-CYLINDER ENGINE. 


CONSTRUCTED BY MR. JABEZ JAMES, ENGINEER, LONDON. 
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Q ; acoiled spring passes over the pin T, as shown. 
This device is contained within a small tube L, and is 
fastened at right angles to the holder P. It will be 
at once seen that as soon as the stud E is withdrawn 
the pin ‘l’ is forced forward by the coiled spring, 
and contact is made by the square plate Q. The 
small handle N serves to press back the pin against 
the coiled spring until the stud E re-enters the slot 
and locks it. Figs. 5, 6, 7, and 8 show how this device 
is employed for a chandelier with separate com- 
mutator. The chandelier carries four candles 
numbered 1, 2, 3, 4; this number may be doubled, 
giving 12 to 16 hours of consecutive lighting. In 
the case illustrated, only three candles, Nos. 1, 2, 
and 3, are lighted automatically one after the other ; 
No. 4 is a spare candle reserved for emergency. 
All the outer clips are mounted on the circle C, 
on which is a terminal R for the return current. The 
current is led to the first candle by the terminal A ; 
when this is nearly consumed it heats the spring 
and produces the outward movement of the 
plate Qasalready described. This plate comes into 
contact with a similar plate carried at the end of 
an arm fixed to the inner clip of the second candle. 
The current finding less resistance passes by the 
piece L, and so arrives at the second candle; in the 
same way it is led to the third and fourth. In 
the event of any one of the candies, No. 2 for 
example, becoming extinguished before the spring 
has been dilated, the attendant, by shifting the 
commutator key, leads the current by a third wire 
to the terminal S, which corresponds to the inner 
clip of the last or reserved candle, and so maintains 
the continuity of the lighting. The attendant has 
then to ascertain which of the candles failed to effect 
the expansion of the spring, which he can do with a 
small wooden rod, in such a manner as to establish 
connexion with the next candle, Then when the 
reserve candle is burnt out, he restores the key of 
the commutator to its original position in all the 
apparatus, and replaces the reserve candle in order 
to restore the normal working of the system. 

Figs. 7 and 8 show the arrangement applied toa 
chandelier having its own commutator, while Fig. 9 
illustrates the general construction of a balanced 
chandelier for a group of Jablochkoff candles, 





Coa In GERMANY.—The production and imports of coal 
in Germany last year amounted to 48,977,391 tons as com- 
pared with 49,358,414 tons in 1880, 43,253,237 tons in 1879, 
and 41,846,949 tons in 1878. 





JAMES AND WARDROPE’S THREE- 
CYLINDER ENGINE. 


WE give above engravings of a new pattern of three- 
cylinder engine constructed by Mr. Jabez James, of 40, 
Princes-street, Commercial-road, Lambeth, the engine 
being one designed and patented by Mr. James in 
conjunction with Mr. Walter Wardrope. The special 
features of the engine are the arrangement of the valves 
and ports, and the manner in which the valves are 
driven. 

Referring to our illustrations it will be seen that the 
engine has three single-acting cylinders, each of which 
is provided at its outer end with a short straight port 
leading to the corresponding valve casing. The slide 
valves are piston valves, and the cylindrical casing in 
which each valve works communicates at its outer end 
with the exhaust, while the central portion of its length 
is in communication with the steam supply. In addition 
to the port just mentioned, the opening and closing of 
which is controlled by the valve, each cylinder has 
other exhaust ports, so placed that they are uncovered 
by the piston when the latter has made about five-eighths 
of its stroke towards the crankshaft; these supplemen- 
tary exhaust ports are shown dotted in Fig. 1, and in 
section in Fig. 2, from which their arrangement will be 
readily understood. These supplementary ports permit 
of the escape of a large proportion of the steam, as the 
piston, after having uncovered them moves but slowly, 
so that they are left uncovered during a considerable 
fraction of the revolution. As will be seen from our 
engravings, the exhaust steam enters the engine casing 
in which the crank revolves, and finally escapes at the 
bottom to the exhaust pipe, 

The manner in which the valves are driven will be 
readily understood from Fig. 1, from which it will be 
seen that each valve is driven by a rod connected to the 
piston next in the rear of it, the engine illustrated being 
arranged so that, looking at it asin Fig. 1, the crank- 
shaft would rotate in the direction of the hands of a 
clock. It will be noticed that the arrangement of valves 
and steam passages adopted allows of the connecting 
rods being made long, without causing any increase in 
the clearance spaces due to lengths of steam ports. 

The crankshaft has very long bearings on each side of 
the crank, and also a very long crank-pin bearing as 
shown in Fig. 2, so that the engine is well adapted for 
high speeds. Power can be taken off cither end of the 
crankshaft, and the arrangement allows the engine to be 
accurately balanced. One of these engines shown at 
work lately at Mr. James’s factory ran exceedingly 
smoothly and steadily. This engine has 6 in. cylinders 
and 6 in. stroke, and it is capable of being worked up to 
40 indicated horse power; at present, however, it has 
been worked up to 16 horse power only on account of an 
insufficient steam supply. The engine illustrated is 








fitted with single slide valves only, but the engines are 
also arranged to be fitted with expansion gear con- 
structed on the compound system. In another arrange- 
ment adopted the valve rods instead of being coupled to 
the pistons are coupled to the connecting rods, it being 
thus possible to vary the cut-off within wide limits with- 
out incurring complication. 


NEW YORK CENTRAL STANDARD 34-FT. 
BOX CARS. 

WE give this week a two-page engraving, together with 
other views on page 524, of the present standard 34-ft. box 
cars adopted for the New York Central and the other 
Vanderbilt roads, including the Lake Shore, Michigan 
Southern, the Michigan Central, and the Canada Southern 
(our illustrations being reproduced from the Railroad 
Gazette of New York). The following are the specifications 
to which these cars are built : 


SPECIFICATIONS. 
Capacity of Car, 40,000 1b. General Dimensions. 
Length of car outside of sills, 34 ft. 
Width of car outside of sills, 8 ft. Gin. 
. Height of car from bottom of sill to top of plate, 7 ft. 
in. 
Door opening, 5 ft. 


Timber for Body of Car. (Finished Sizes.) 

Two Georgia pine sills, 44 in. by 8 in., 33 ft. 5in. long. 

Four Georgia pine intermediate fluor timbers, 2}in. by 
8in., 33 ft. 5in. long. 

Two Georgia pine centre floor timbers, 4} in. by 8in., 
33 ft. 5 in. long. 

Two Georgia pine plates, 3 in. by 6in., top bevelled to 
angle of roof, 34 ft. 1f in. long. 
: Two white oak end sills, each 5in. by 9$in.,, 8 ft. Gin. 
ong. 

Two white oak cross-frame tie-timbers, each 4in. by 
7} in., 8 ft. Gin. long. 

Four Georgia pine double spring drawbar timbers, each 
5in. by 6in., 10 ft. 3hin. long. 

Two Georgia pine centre double spring drawbar timbers, 
each 44in. by 5in., 8 ft. 2in. long. 

Two white oak double spring drawbar timbers, 6} in. by 
Sin, 1ft. Gin. long. 
; Two white oak buffer-blocks, 5iin. by Stin., 2 ft. 2in. 
ong. 

Two white oak brake-hanger timbers, 4in. by 8 in., 
1 ft. 33 in. long. 
, Four white oak corner posts, 3% in. by 5} in.,7 ft. 3 in. 
ong. 

Four white oak door posts, 3% in. by 4} in., 7 ft. 3 in. 








ong. 
Eight white oak intermediate posts, 2 in. by 4 in. 6 ft. 


ong. 
: Twelve white oak cripple studding, 2 in. by 3in. 3ft.4in. 
ong. 
Six white oak end posts, 3 in. by 3 in., 6 ft. 2} in. long. 
Four white oak end braces, 3 in. by 3 in., 6 ft. 1} in. long. 
Twelve Georgia pine or oak side braces, 2 in. by 6 in., 
6 ft. 11 in, long. 
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Two Georgia pine or oak end plates, 3 in. by 11} in., 


8 ft. 6 in. long. 


Nine oak or Georgia pine main carlines, 17 in. by 


8} in., 8 ft. 3 in. long. 


Thirty-eight oak or Georgia pine carlines, 1 in. by 2} in., 


4 ft. 43 in. long. 


Four oak or Georgia pine carlines, 1% in. by 3 in., 


4 ft. 5 in. long. 
Six Georgia pine purlines, 14 in. by 24 in., 34 ft. long. 
Two Georgia pine purlines, 14 in. by 3 in., 34 ft. long. 
One Georgia pine ridge pole, 1§ in. by 5 in., 34 ft. long. 


Six white ash or Georgia pine door frame stiles, 1{ in. by 


5in., 6 ft. 14. in. long. 


Two Georgia pine top rails, jin. by 7 in., 5 ft. 3in. long. 


Two Georgia pine middle rails, { in. by 7 in., 5 ft. long. 


Two Georgia pine bottom rails, § in. by 7 in., 5 ft. 3 in. 


long. 
Four white pine door braces, { in. by 4 in. 
Two white oak door stops, 2 in. by 1/ in., 6 ft. 6 in. long 
Georgia pine fascia-boards, 1! in. by 5 in. 


Georgia pine flooring, 17 in. thick, not over 6 in. wide, 
planed, tongued, and grooved jin. from face ; tongue § by | 


# edge rounded. 


White pine siding, jin. thick, not over 3 in. wide, 


planed, tongued, and grooved, with } in. bead on edge. 


White pine inside lining, jin. thick, planed, tongued, 


and grooved. 
Bevelled strips on floor, below lining. 1! in. by 1 in. 
White oak capping over inside lining, 2} in. by 3 in. 
White pine roofing over iron roof, jin. thick, planed, 


tongued, and grooved, not over 6 in. wide, free from sap, 


shakes, black or loose knots, or any other injurious defects. 


Timber for Trucks. (Finished Sizes.) 
Two white oak bolsters, 8 in. by 12in., 5 ft. 9 in. long. 
Two white oak spring planks, 2}in. by 119 in., 5 ft. 9 in. 


ong. 

Two white oak brake beams, 4in. by 6in., 5ft. 9in. 
ong. 

Framing.—Side sills, centre floor and 
timbers framed to end sill by double tenons, as follows 
commencing at top, 1}-in. shoulder, 1}-in. tenons, 2-in. 
space, an 
fastened to side sill at each corner by one #-in. joint bolt, 
12in. long; end sill fastened to centre floor timbers by 
23-in. joint bolts, 12in. long. End sills, centre floor, and 
intermediate timbers placed as shown in drawing. 

Centre of bolster, 4 ft. 10inu. from outside of end sill. 
The distance from outside of end sill to centre of cross- 
frame tie-timbers, 12 ft. 9in. The centre and intermediate 
floor timbers to be gained out }in. to receive cross-frame 
tie-timbers. Ends of cross-frame tie-timbers sized off 3 in. 


to receive side sills, and fastened to side sills and centre | 


floor timbers with one $-in. bolt in each timber, and to 
intermediate timbers with one }4-in. bolt in each timber. 
Door-posts framed with lip, $in. thick, passing across sill 
and plate, lin. space and l-in. tenon, lin. long; corner 
posts, at bottom, framed with lip, 1? in. on one edge and 
3 in. on other; top framed with 3-in. lip and 1-in. tenon, 
same as door-posts. Intermediate posts framed for cast- 
iron pockets, as shown in drawing. 

Side and end braces to be furnished with cast-iron shoe 
or pocket, which allows end of braces to be cut square, as 
shown in drawing. 

Body Bolsters.—Bolsters to be made of wrought iron, 
top iron 8 in. by 1} in., bottom iron 8 in. by § in., welded at 
the ends, and formed as shown in drawing ; bolsters locked 
into sill and floor timbers, } in. fastened to sill with two 
$ in. bolts in each end ; centre timbers fastened to bolster 
with two } in. bolts in each timber through centre timbers, 
draw timbers, and centre plate, as showu in drawing ; two 
pieces of fin. gas-pipe, 5 in. long, through drawbar timbers 
to receive bolts through centre floor timbers, transoms, and 
centre plate, each intermediate timber fastened to bolster 
with two }-in. bolts, as shown in drawing. 

Drawbars.—D. Hoit’s double spring drawbar and buffer, 
as shown in drawing. 

Buffer-Blocks.—Buffer-blocks held in position by two 
ieces of 3 in. by } in. wrought iron, formed as shown in 
rawing, mortised into end sill 2 in. deep, 5in. from bottom. 

other end passing out under buffer-blocks 4 in. and fastened 
to buffer-blocks and end sill, as shown in drawing; buffer- 
block is also fastened to above irons by two j-in. bolts 
passing through buffer-block and irons vertically ; each 
buffer-block is supplied with two cast-iron heads or 
washers, 1} in. thick, 5} in. in diameter, recessed in face to 
receive head of bolt that passes through buffer-block, 
angle-iron, and end sill, as shown in drawing. 

Buffer and Connezions.—The buffer to be made of 
wrought iron, 28 in. long over all; the shank to be 5 in. 
wide and 6in. deep, to be formed according to drawing, 
and held in position at end of car by drawbar stirrups of 


8 in. by ¢ in. iron, and plate of 8 in. by 4 in. iron over top, | 


and fastened to end of car with four } in. bolts—two pass- 
ing through end sill and two through buffer-block, with 
ia washers under bolt heads, to be furnished with cru- 
cible cast steel, coiled draw and buffer springs 6 in. in 
dimmeter and 63 in. long, with capacity of not less than 
18,000 lb. each, to be manufactured by the Frenck Spiral 
Spring Company ; the drawbar rods to be made of 1} in. 
round iron, with 44 in. of each end upset, leaving the size 
2 in. round for nut; the nut on end of rod in drawbar to 
be fitted with j in. split key through nut and rod; the rod 
at opposite end to be fitted with } in. split key, to prevent 
nut from working off. 

Bar to be 12 ft. 8} in. between nuts; the cross frame tie 
timbers to be fastened together with two 1 in. round rods, 
9 ft. 2 in. long, placed horizontally in line with centre of 
draw-rod, ani as close to centre timbers as possible. Centre 
of buffers, when car is light, must be 2 ft. 9 in. from top of 
rail. 
Rods.—Each side of car to have four 3-in. rods and two 
$-in. rods passing through side plate, head of brace and 


sill ; lower end of rods at corners of car to be in the joint, 


intermediate 


d 1}-in. tenons, and 14-in. shoulder; end sill 


between end and side sill ; rods furnished with wrought-iron 
washer at each end, 24in. wide, 3in. long, jin. thick, 
with nut at lower end of rod. Two }-in. rods in each end 
of car, passing through end plate and head of brace and 
end sills; nuts with washers, 24in. square and ? in. thick 
at each end; four 3-in. angle-rods on each side of car, fur- 
nished with wrought-iron washer at top, } in. thick, 2in. 
wide, formed a3 shown in drawing. Bottom of angle-rods 
furnished with cast-iron washer, 3}in. by 54 in. ; the heads 
of above rods to be formed to suit angle of rods ; all washers 
for rods on plate to be let in flush with top. Each end of 
car to have two 4-in. tie-rods, one across top of car, through 
side plate and corner irons and let into end plate, the other 
through corner post directly over top of capping, and each 
corner of car to have one }-in. tie-rod through corner post 
and side brace. Each side of roof to have four }-in. tie- 
rods through plate and purlines, as shown in drawing. 

Truss Rods.—Each car to have two truss rods of 1} in. 
round iron, with ends upset to 1} in. round to receive nuts. 
The bearings of rods to be of cast iron, position of bearings 
and formation of rods as shown in drawing. 

Floor.—Floor to be nailed with twenty-penny nails, two 
| in each floor timber, in all pieces over 4 in. wide, and to be 
| put down crossway of the car, and all pieces to be of full 
| length from outside to outside of sills. 

Threshold.—The threshold in doorway to be of cast iron, 
} in. thick, 3} in. wide, well fitted to door-posts and fastened 
to floor with screws. 

Sheathing.—Outside sheathing to be put on vertically, 
and to be nailed with seven-penny clinch nails, four nails 
in each piece at sill, two in centre, and three in plate. 

Lining.—Inside lining to be put on horizontally, and 
nailed with seven-penny clinch nails, two nails in each piece 
at each post, and a space of 2in. to be left between floor 
and lower edge of lining (a bevelled strip to be fastened on 
top of floor and against inside of siding), to be not less than 
3 ft. 2 in. high from floor to top of capping, capping to be 
well fitted to posts and braces, and fastened with 24 in. by 
16 in. screws. 

Doors, Hangers, and Fastenings. — Size of door, 
6 ft. 1}in. long, 5 ft. 3m. wide, lin. thick. The stiles to 
be halved at top and bottom, and gained in centre 2$ in. to 
receive the rails, the corner of stiles to be rabbeted out 
iin. to receive siding for outside of door ; the middle stiles 
to be halved at top and bottom, gained in centre to receive 
rails, and rabbeted out on both corners to receive siding, 
| the doors to’ be braced from centre of middle rail to top 
| corners, all to be fastened together with liin. by 16 in. 
| screws; doors to have a cap, fin. thick on edge, 4 in. thick 
on other, 2} in. wide, to shed water from top of door. Doors 
to be supported at top on bar of wrought iron, 2 in. by 
# in., set upon edge and blocked out with castings for that 
purpose, and fastened with 4-in. countersunk head bolt ; 
| through plate ; door-hangers to be a double roller hanger ; 
| rollers to be of cast iron, as shown in drawing, and fastened 
| to top of door with four #-in. bolts ; a bar of wrought iron, 
| lin. by 4 in. to be placed across bottom of door and let in 
flush with outside face and fastened with screws ; four cast- 
iron hooks to be bolted on sill of car, to hook over bottom 
edge of door, to prevent it from swinging out from side of 
ear. The back edge of door to be provided with wrought- 
iron wedge or key to fit casting, to keep door up to door- 
post and prevent sparks from entering the car, key to be 
fastened to car with short piece of chain ; door stop fastened 
to door-post with four j-in. bolts; a plate of No. 12 iron, 
6in. wide, 6 ft. 4in. long, to be fastened to side of car with 
screws at back edge of doors ; when closed, one edge of iron 
to be flush with door opening to prevent blocking the doors ; 
the top of door and hangers to be protected by covering 
made of No. 22 galvanised steel, formed with a 4-in. half- 
round iron in lower edge, and fastened according to draw- 
ing. Door fastening to be of the ‘‘ New York Central 
standard pattern.”’ 

Grain Doors.—[ Blank for specification]. 

Roof.—Roofing to be the ‘‘ Winslow patent galvanised 
iron roof,’’ to be pat on ina thorough and substantial 
manner, according to drawing ; all purlines and ridge poles 
to run full length of car without splicing ; roof boards to be 
fastened to purlines and ridge pole with three 2}-in. No. 9 
| bar bed-wire nails in each board at all intersections of 
| purlines and ridge poles, the central part, or running 
| board of roof, to project at each end of car 7 in., the 

projection to be made of oak, 14 in. thick, supported with 

| brackets made of wronght iron. fin. thick, and 1} in. 
| wide, as shown in drawing. 

} Brakes.—Brake standard to be made of 1#-in. round 
wrought iron, with an enlargement at lower end, 8 in. 
long by 14 in. diameter, forming drum for chain to wind 

| upon, is to pass through an eye at top, and to rest and 
| turn in a step at bottom, and to be furnished with a half 
| circle bearing, just above the chain drum, screwed into 
end sill, forming a bearing for the standard. It is to be 
furnished with a ratchet wheel well keyed on; wrought- 
iron pawl, with fixtares fastened to top of car; top of 
brake shaft to be protected by a guard of #-in. gas-pipe 
or }-in. round iron, formed as shown in drawing; dis- 
tance from top of roof, in line with brake shaft, to top 
of brake wheel, 20} in. 

Brakes to be hung to body of car, as shown in drawing. 

Step and Handle.—Each end of car is to be furnished 
with five wrought-iron steps, bolted to posts with 2} in. by 
} in. coach-screws; also, with handles, same style, well 
fastened to roof; the bottom step to have an offset of 3 in. 
on inner end ; end of car, at left -hand of centre, to be sup- 
plied with a double handle, 36 in. long, as shown in draw- 
ing; the lower steps on side of car to be placed as shown 
in drawing; corners of car to be furnished with corner 
irons; the top irons to be 5-in. by }-in. iron, 8} in. 
long on each angle, fastened to car with four 4-in bolts ; 
also the rod passing across end of car; bottom bands to be 
8 in. by ;'; in. steel or flange iron, 9} in. long on each 
angle, a cup or pocket formed in one angle and fastened to 
car with four }-in. bolts, as shown in drawing; corner of 




















car, at steps, to be furnished with wrought-ir 
144 in. from out to out of bend; d@iatenes ey ge 
sil to centre of bandle, 2 ft. 54 in. 

Centre-Pins.—Centre-pins to be made of 13 in. round 
wrought iron, 12 in. long under head, with good solid heads 
to rest in body centre-plate, as shown in drawing. 

Trucks.—The trucks to be of the ‘‘ New York Central 
standard pattern,’’ and made of the best quality of wrought 
iron, the axles 5 ft. from centre to centre, upper, and 
inverted arch bars 3 in. by 1 in. iron; the auxiliary arch 
bar, 3in. by jin. iron; the pedestal tiebar 3 in. by }in 
iron ; spring hangers 3 in by jin. iron; transoms to be of 
Thielsen truck channel bar, 104 in. wide; the inverted 
arch bars to be turned up at ends to fit the arch bars ; the 
iron forming the auxiliary arch bars to be upset where 
angles or corners are formed, so that when iron is bent to 
form the angle it will be not less than 4 in. wide across the 
corners, and full thickness; all bolts through sides of 
trucks to be of i in. round wrought iron ; each channel bar 
fastened to auxiliary arch bar by two j in. bolts, and three 
gin. bolts; channel bars fitted at each end with a casting 
and rivetted to receive bolts through arch bars and channel 
bars, as shown in drawing; all bolts through arch bars 
channel bars, and pedestal tiebars, to be furnished with, 
Atwood patent nuts or an equivalent ; all holes through 
channel bars and castings, arch bars, and pedestal tie-bars 
to be drilled ; journal bearings to be Hopkins’ patent, lead 
lined ; journal bearing key to be of malleable iron ; journal 
box cover to be the Hewitt patent. ‘The journal box will 
be the ‘* Master Car Builders’ standard,’’ except the front, 
which is to be altered to suit the Hewitt cover. 

Arles.—Axles to be best hammered iron, ‘‘ Master Car 
Builders’ standard pattern.”’ 

Wheels. — Wheels to weigh 525 Ib. each, to be guaranteed 
for three years, and all failing within that time from any 
cause inherent in the wheel to be replaced to this company 
free of charge. ‘To be pressed upon axles at a pressure not 
less than 60,000 1b. Wheel gauge will be furnished. 

Springs.—Springs to be N. and A. Middleton’s 20-ton 
steel springs. 

Card Cases.—Each car to be furnished with two metal 
card cases, secured to siding near car door, made after the 
standard 12 in. by 9} in. inside, with wire rack and strip of 
rubber over top to keep off the rain, and blocked out on 
washers jin. for circulation of air. 

Bo!ts and Nuts.—All bolt heads and nuts on inside of 
car must be let in flush, and all sharp corners removed, in 
order that they may not cut into or otherwise injure the 
merchandise. 

Painting.—All of the woodwork usually painted must be 
covered with three coats of best quality mineral paint, or of 
such other paint or colour as may be required. 

In mixing said paint, no thinner than other pure linseed 
oil, turpentine, or turpentine Japan shall be used. All of 
the ironwork in body of car exposed to view must be well 
covered with one coat of gloss black. The trucks must be 
painted with two coats of mineral paint. The roof, top of 
tioor timbers, outside and top of sills, and all mortises and 
tenons, are to be painted with mineral paint. 

Patent Rights.—The builder in all cases to protect this 
company from all patent right claims, except for such 
patents as especially directed by the company. 

Samples.—A sample track, or any or all castings or 
forgings used on a car, will be furnished, if necessary, at 
cost. 

Conditions of Contract.—All materials, forgings, and 
castings, must be of the very best quality, and all work 
must be done in a substantial and workmanlike manner, 
and to the satisfaction of an authorised agent of the New 
York Central and Hudson River Railroad Company. 

All timber, lumber, and iron used shall be of the best 
quality, and subject to such inspection and tests as the rail- 
road company may desire to make. 

Weights. — Each car is to be weighed, and weight marked 
thereon, on the right-hand lower corner of both sides of car, 
and over the weight the words and figures, ‘‘ capacity 
40,000 lb. ;’’ for example : 

Ib. 
Capacity 40,000 
Weight... ian ia a 

Screw-Threads.—Standard for screw-threads, bolt-heads, 
and nuts,as adopted by Master Car Builders’ Association 
in convention at Richmond, Va., June 15, 1871. 

Drawings.—Said car shall be constructed and finished 
according to these specifications and the accompanying 
drawings, together with such working and detail drawings, 
templets and patterns, as may be provided for in these 
specifications. 

These drawings, together with such detail drawings as it 
may be necessary to provide to illustrate such parts of the 
work as are not set forth in the drawings, and such 
writings, figures, and details, as may be upon them, are 
to be considered part of and as illustrating these specifica- 
tions : 

Weight of the Different Materials for One Car. 
Ib. 


Wrought iron in car body... 2552 
Cast - o oie 797 
Steel jae 104 
Malleable _,, a no a - 134 
Wrought iron in trucks, including axles 3144 
Cast - - wheels 5366 
Malleable_,, a 48 
Journal bearings... 80 


_ We shall give engravings of the trucks and other details 
in an early number. 








CANADIAN IRon Orze.—American capital is seeking in- 
vestment in considerable amounts in developing the iron ore 
deposits of Ontario; and it is said that it will be employed 
in building extensive Bessemer steel works somewhere near 
Weller’s Bay, convenient to the rich magnetites of the 
Pictou district. 
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ON MACHTNERY FOR THE SOWING OF 
SEED.* 
By Mz. J. J. Smyru, of Peasenhall. 


Ix Mr. W. R. Bousfield’s paper read before the Institution 
(Proceedings, October, 1880, p. 259) the operations of agri- 
culture were classified under four chief divisions. It is with 
the second division that the writer will endeavour to deal, 
yiz., the sowing of seed. 

In order that a fair idea may be formed as to the advance 
which has been made, as well as to furnish material for future 
discussion, it is proposed to glance not only at the practice 
in our own country, but also at that of the Continent of 
Europe and of America. ; 

In England drill-culture has become so universal that, 
were it not for including foreign countries in this survey, it 
would scarcely be necessary to treat the subject of sowing 
seed in its two-fold form, viz., sowing broadcast and drilling in 
rows; but broadcast sowing being still practised in some 
countries, it is the purpose of this paper to give an account 
of the most approved broadcast sowers as well as drills. 

The subject may be divided into three heads: 

. The delivery of the seed to the sower. 
2. The regulation of the quantity to be sown. 
3. The bringing of the seed to the soil. 


a 


1.—DegLivery oF THE Seep To THE SowsR. _ 

A great variety of contrivances have from time to time 
been devised with this object, but it would be beyond the 
province of this paper to do more than select those most 
practically useful. 

For convenience the writer divides them into three classes : 

a. Aperture delivery. 

b. Force-feed delivery. 

c. Cup delivery. 

Class (a). Aperture Delivery.—Of all the systems this 
is the most rudimentary, and it is proposed to give one 
example only, that of Mr. Ben Reid, of Aberdeen. His 
apparatus is styled by him the “ Disc” broadcast sowing 
machine. 

Fig. 1 (see page 525) shows a longitudinal section of the 
seed chamber of this machine. The bottom of the chamber has 
perforations at intervals, through which the seed may flow ; 
and attached to the underside ot the same is a sliding plate 
furnished with perforations to match, and capable ot longi- 
tudinal adjustment. The size of the apertures can thus be 
varied to su.t the quantity of seed to be sown. In order that 
the seed may be kept flowing regularly, a shaft A, carrying 
a series of differential discs B, is placed above each aperture 
and made to revolve. 

Class (6). Force Feed Delivery.—This class of delivery 
has been universally adopted in the United States, and has 
found some warm advocates in this country. It will be 
exceedingly gratifying to the writer should this paper elicit 
a full discussion of the relative merits of this and other forms 
of seed delivery. 

Before proceeding to consider the various American arrange- 
ments, it is proposed to introduce the oldest example of force- 
feed delivery, known in this country as the Brush system. 
This arrangement is only used for small seeds, such as clover, 
turnip, &c., and usually as a hand-barrow machine, for which 
purpose its lightness is its greatest recommendation. Fig. 2 
gives longitudinal and cross sections of the seed chamber and 
cylindrical brush. The brushes are imbedded in the seed, 
and in revolving are made to rub against perforated plates or 
discs, and thus to force the seed through the perforations. 
These dises, shown in detail at B and C, Fig. 2, are arranged 
in pairs with corresponding perforations, and are connected 
to one another by a rivet through their centres; thus, by 
partially rotating one dise over the other, some of the per- 
forations become closed, and thereby the quantity of seed 
sown is regulated. As regards the American force-feed 
arrangements there is a considerable variety. 

Fig. 3, p. 525, is a transverse section of the McSherry seed- 
box, and a back view of the McSherry arrangement for the 
actual feed; this may be accepted as tairly representative of 
the construction of the American machines generally ; even the 
feed arrangement of several makers is very much the same, 
except in the grooving of the feed rollers; and Fig. 4 an 
enlarged section of the same, with a perspective drawing of 
the McSherry feed roller by itself. 

Fig. 5 gives a back view of the “ Farmer's Friend” roller. 

Fig. 6 is a back view of the “ Triumph” roller. 

Fig. 8 is a side view of the “ Superior” force-feed disc. 

On reference to the transverse section of the McSherry 
apparatus, Fig. 3, it will be seen that the seed passes through 
openings in the bottom of the seed chamber A to the feed 
roller B, which forces it through the opening in the rear, 
marked C. 

One difficulty which the American inventors have had to 
contend with has been the tendency to intermittent dis- 
charge, and consequent gaps in the seeding. In order to 
obviate this evil, recourse has been had to a variety of con- 
trivances, with more or less success; the greatest difficulty 
existing when a small quantity is being delivered, or the 
seeding is thin. Thus the McSherry feed roller is grooved 
spirally, Fig. 4; whereas the roller in the “ Farmer's Friend” 
is a cylinder with zigzag ribs, Fig. 5. 

These arrangements appear to have a tendency to crowd 
seed and dust to one end of the chamber, with the risk of 
forcing it in between the end of the feed roller and the 
chamber casing ; to obviate this a washer E, Fig. 4, is fitted 
at the end of the McSherry roller, and revolves with the 

. Toller. In the “Triumph” feed-roller, Fig. 6, the speed is 
always the same, and the effective delivering surface is 
increased or diminished by means of the sliding sleeve A. 

In the foregoing examples the feed-rollers have their 
breadth about equal to their diameter; but other varieties 
exist which assume the form of a flanged disc. These 





* Paper read before the Institution of Mechanical 
Engineers. 
t See also ENGINEERING, Vol, xxxi., pp. 431 and 486. 





arrangements, however, do not appear to give satisfactory 
results, and the writer therefore merely introduces one 
example, shown in Fig. 8. 

Class (c). Cup Delivery.—This kind of delivery has found 
almost universal adoption, not only in England, but also 
throughout Europe, and comprises two systems. In the one 
the cups are ioluntetions on the periphery of a revolving 
dise (see Figs. 7 and 9), whereas in the other system the 
cups are fixed into the sides of a revolving disc (see Figs. 10 
end 11). The former may be termed the indented disc, and 
the latter the side-cup system. : 

The indented dise system was in use in England in the 
early part of the present century, but the side-cup has now 
become all but universal in this country. The indented disc 
has, however, obtained extensive use in Eastern Germany. 
Mr. Rudolf Sack, of Plagwitz-Leipsic, has adopted that 
arrangement, as a specialty, and is manufacturing drills on 
this principle in large quantities. Fig. 9 gives a transverse 
section of the seed-box of one of these drills, in which A is 
the seed chamber or reservoir, from which the seed passes 
through the opening B to the indented disc C, and the disc 
in revolving delivers the same into the hopper D. 

Fig. 7 shows a perspective view of Mr. Sack’s indented 
disc. Formerly Mr. Sack made use of a separate disc for 
each row to be sown, but at E is shown a double disc, which 
has been adopted by him in drills where the rows are very 
close together, and consequently difficult to arrange with 
single discs. 

The side-cup system is illustrated by Figs. 10 and 11, 
page 525, .n which A is the seed chamber, B the opening 
through which the seed passes to the delivery cups C; by 
these it is delivered into the conducting hoppers D. 

The hopper D is fitted with a door at O, which, when 
pulled back into the position shown by the dotted line, 
closes the hopper, and allows the seed to tall back again into 
the lower chamber E. 

The flow of seed from the upper chamber A to the cups C 
is regulated by means of slides; thus for small smooth seeds 
the openings B are very much contracted, whereas for large, 
rough, or light seeds they are enlarged, Usually these slides 
are of a rectangular shape, and they are raised vertically by 
most of the leading makers; as a rule, all the slides are 
raised simultaneously, thus insuring uniformity in the size 
of the various openings. ‘he writer some years since intro- 
duced a segmental arrangement into the drills manufactured 
by his firm, which is shown in Fig. 11. H is one of a series 
of slides connected together at their upper ends by the longi- 
tudinal bar J, which is fixed by the thumb-screw K. The 
bar J is furnished with a connecting bar N, the end of which 
carries a screwed swivel-nut Q, through which the crank- 
screw L works. The longitudinal bar J and the slides H are 
moved and adjusted by turning the crank-screw. 

The hoppers D sit in the sockets F, and are held in position 
by means of the haspsG. It therefore follows that when the 
cup dises C and the shaft S upon which they are mounted 
require to be removed, the hoppers D must be taken out of 
their seats; and unless they are replaced and properly 
hasped down, before the machine is put in action, they are 
liable to rise and come in collision with the cups, thus 
causing injury both to the cups and hoppers. 

In order to remedy the inconvenience of removing the 
hoppers and consequent risk of injury, the writer devised an 
arrangement which he exhibited at Paris in 1878, and which 
is illustrated in Figs. 12 and 13. Fig. 12 shows a front view 
ot the seed-box, with the cupwheels and receiving hoppers ; 
the right-hand portion of this figure is a section taken through 
the line a 4, Fig. 13. 

Whenever it is desired to take out the cupwheels and 
spindle, the plate L, Fig. 12, is turned down; and being con- 
nected to the shoot K by a connecting link, it pulls back the 
shoot out of the track of the cupwheel, as shown on the left 
side of the right-hand cupwheel in Fig. 12. Thus the one 
action serves to Jay down the plate L, so as to give egress to 
the spindle F, and also tilts back the shoot K, giving free exit 
to the cupwheel. The same tilting arrangement is made use 
of when it is desired to stop any of the hoppers from feeding, 
the seed then falling back again into the seed chamber. 

In order further to facilitate the removal of the cupwheel 
spindle, the writer adopted a drop bearing attached to a plate 
and held in working position by the catch or pawl. The 
plate is pivotted upon a fixed stud, and upon releasing the 
eatch is tree to fall, and thus give egress to the cupwheel 
spindle. 


2.—REGULATION ON THE QUANTITY OF SEED TO BE Sown. 


This object is attained in two ways; either by varying the 
discharging capacity, or by changing the speed of the deliver- 
ing apparatus. Thus in the aperture systems the size of the 
discharge openings is increased or diminished ; in some other 
cases, as for instance in the force-feed arrangement, Fig. 6, 
the effective feeding surface is varied; whereas in other cases 
the speed at which the delivering apparatus revolves is varied 
by means of change wheels. 

This variation in speed by the use of change wheels is 
generally admitted to be the most satisfactory and reliable; 
tor which reason the writer has thought it best to deal rather 
more fully with the various appliances for that purpose. 

In the various arrangements illustrated in Figs. 14 and 19, 
it will be seen that motion is communicated from a cogwheel 
on the nave of the travelling wheel direct to a cogwheel on 
the delivering apparatus, whereas in Figs. 16 and 17, a train 
of wheels are made use of. In the former case, it follows 
that when larger or smaller change wheels are applied, the 
seed-box must be raised or lowered in order that they may 
gear correctly, whilst in the latter cases the seed-box is sup- 
ported at one definite fixed point. The direct gearing is 
simpler; but, on the other hand, the arrangement by means 
of atrain of wheels enables the coulters, levers, and con- 
ductors to be arranged in the most effective manner, and also 
admits of quicker and more convenient adjustment of the 
change wheels. 

Fig. 13 represents a screw-lifting arrangement, in which 





the hook D, supporting the seec-box E, is prepared to receive 





the vertical screw B, and is furnished with a pointer A to 
indicate, upon the index-plate C, the correct height corre- 
sponding to the size of cogwheel on the cupwheel spindle G ; 
thus insuring that the cogwheel J shall gear a proper depth 
into the cogwheel H on the nave of the travelling wheel E. 

The cogwheel H consists of two wheels, side by side, of 
different diameters; for which reason the index-plate has two 
sets of figures, that to the left being used when gearing into 
the smaller wheel, and that to the right when gearing into the 
larger one. This arrangement practically allows two sets of 
speeds to be given with one set of change wheels. 

In Fig. 14 the seed-box F is supported by the lever B, by 
means of which the seed-box is raised or lowered, so as to 
bring the cogwheel G, which may be of any size, into proper 
gearing with the cogwheel H on the nave of the travelling 
wheel. The lever & is furnished with a crank-handled set- 
serew C, the end of which is reduced so as to enter into any 
one of a series of holes drilled into the edge of the bracket 
D. These holes are so spaced that the figures on the 
bracket D, corresponding to the size of the cogwheels to be 
applied to the cupwheel spindle A, may be read through the 
slot in the lever B. 

Fig. 19 shows an arrangement in which the seed- 
box rests upon iron blocks. A special pair of blocks are 
furnished for each size of cogwheel which has to be 
applied to the cupwheel spindle A. When changing cog- 
wheels, the seed-box is lifted so as to rest on the hook K, 
the numbered block is taken out of the vertical groove in 
which it fits, and is replaced by a block corresponding in 
number to that of the ——— co be affixed, and then the 
seed-box is again lowered into working position. It will be 
observed that the cogwheel C takes its motion direct from 
the cogwheel B on the nave of the travelling wheel. This 
arrangement, in connexion with an iron side-plate X, re. 
placing the wooden sill previously in general use (which was 
a continuation backward of the wood sill BR), was brought 
out by the writer’s father in the year 1843, and led to the 
general use of iron side-plates instead of wood. 

Figs. 15 and 16 explain an arrangement brought out by 
the writer in 1878. In this (see Fig. 16) the first motion is 
communicated at the right-hand end of the drill, from the 
driving wheel A on the nave of the travelling wheel to the 
cogwheel B fixed on the countershaft C. This shaft extends 
underneath the seed-box K to the left-hand end of the drill 
(see Fig. 15), and there carries the driving wheel D; thus, 
through the intermediate wheel E, communicating motion to 
the wheel F on the cupwheel spindle M. When it is 
required to change the cogwheel F for one of a larger or 
smaller size, the radiating plate G, held in position by the 
bolt H, is moved to the left or to the right, carrying with it 
the stud J, and its intermediate loose wheel E. 

The position for the radiating plate G is indicated by 
figures on the index-plate L, these figures reading through 
a slot in the radiating plate, and corresponding to the 
various change wheels which may be attached to the cup- 
wheel spindle M. 

In order that a greater range of speed may be obtained, 
the driver D may be exchanged for a larger one, and in that 
case the bolt H is moved into the upper slot of the index 
plate, thus bringing the upper row of figures into use as 
indicators. 

Fig. 17 represents an arrangement brought out by Mr. 
Samuel Kell, of Ross, in 1874. A is a driving cogwheel on 
the nave of the travelling wheel; B and C are intermediate 
wheels, mounted upon studs attached to the link lever F, 
and communicating motion to the wheel Don the cupwheel 
spindle G. The stud H, on which the wheel C revolves, is 
capable ot sliding adjustment in the slot E of the lever F, 
when the cogwheel D has to be exchanged for one of a 
different size. The link lever F hangs upon a gudgeon, 
through which the cupwheel spindle passes, and thus 
radiates from the same centre, 


3.—BRINGING OF THE SEED TO THE SoIL. 


This last division of the subject of this paper leads to the 
consideration of the two systems, namely broadcast sowing 
and drilling. 

The Broadcast Sowing Machine.—This comprises a seed- 
box mounted on two travelling wheels, and furnished with 
shafts or pole for traction by horses or oxen. In most cases 
a slanting board is suspended from the underside of the 
seed-box, for protection of the seed from wind, and to secure 
a better distribution. Motion is communicated to the delivery 
apparatus by means of cogwheels in connexion with one of 
the travelling wheels. 

Figs. 14 and 18 represent Kaemmerer’s broadcast sower, 
in which it will be observed that the seed-box is furnished 
with side-cup delivery, as shown in Figs. 10 and 11, and with 
cogwheel gearing as represented by Fig. 14. The main 
feature, however, is the distributing board, Fig. 18, furnished 
with a series of division blocks and pegs, which insure a 
perfect distribution of the seed. 

Corn and Seed Drills.—In preparing this paper the 
writer was anxious to introduce the most improved existing 
examples : he however deems it not out of place to exhibit 
before the members a working model of the Suffolk drill as 
it was in the year 1838: which will at least serve for com- 
parison, and thus make apparent the advance which has since 
been attained. Fig. 19 represents the present type of Suffolk 
corn drill, and Fig. 20 the writer's latest ‘‘ Nonpareil” 
design. 

Oa reference to Fig. 20, it will be seen that a drill is com- 
posed of: 

1. A seed-box with its seeding apparatus ; 

2. A frame mounted on two high travelling wheels, 
the latter furnished with cog gearing for driving the seeding 
apparatus; 

3. Levers with the accompanying coulters, by means of 
which the seed is deposited in the soil ; 

4, Conductors, which convey the seed from the seeding 
apparatus to the coulters ; 

5. Apparatus for guiding or steering the drill. 
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uniform depth, this depth being regulated by the number of 
weights on each lever. 

Too much attention can scarcely be paid to the durable 
construction of the joint F, but in many cases durability is 
sacrificed to cheapness of manufacture. 

As a rule no means are provided for taking up the wear in 
the joint, but the writer bus been induced to bring out an 
adjustable joint illustrated by Figs. 25, 26, and 27. The 
lever A at its forked fore end is furnished with a turned pin 
B, securely rivetted thereto. To the transverse wood beams 
C east-iron coupling lugs D D are attached by the bolt E and 
washer F. The couplings D D receive the lever pin B. They 
are packed with wood packing G, and kept tight by the 
screws and nuts H H. 

The coulters, by means of which the seed is deposited, are 
in Europe almost universally of the shape shown in Figs. 19 
and 20, and have a cutting action, whereas in American 
drills, as shown in Fig. 23, they assume the shape of a hoe. 

Ia order that the coulters may clear themselves the more 
freely of rubbish, clods, and other impediments, they are 
usually placed alternately in advance of one another. Thus 
in Fig. 20 it will be seen that the coulter H is placed nearer 
to the joint F of the lever D, than the coulter H, to that ot 
the lever D,; it therefore follows that the weight G, on the 
long end of the lever D, must not be so great as that on D,, 
consequently it is customary to furnish the two sets of levers 
with two and three weights respectively. 

Some makers, however, adopt a plan designed br the late 
Mr. Richard Hornsby in 1850, and shown in Fig. 22, namely, 
that of using two transverse beams, to which the coulter 
levers are attached instead of one. The beam E, is placed in 
advance of the beam E by a distance corresponding to that 
between the coulters H and H;; and in this case the levers D 
and D, are both alike and equally weighted. This arrange- 
ment is undoubtedly correct in theory, but the writer finds 
that in practice it has its drawbacks. It also necessitates 
the use of iron for the beams, whereas in the heavy land ot 
the corn-growing districts wood beams are unquestionably 
preferable, as giving much greater rigidity with the same 
weight. 

4. The conductors should be of such construction as to 
insure that the passage of the seed shall not Le hindered in 
its descent from the seed-box to the soil, and also that they 
shall adjust themselves to all positions of the coulters. 

There are four kinds in use : 

; (1) The ordinary funnel-shaped conductors, shown in 
ig. 19; 

(2) The india-rubber conductors shown in F:g. 23, as 
brought out by the Jate Mr. Richard Hornsby in 1350, and 
now used by the American makers ; 

(3) The telescopic conductors, brought out by the writer in 
1864, as shown in Fig. 28; 

(4) The ball-and-socket jointed conductors, adopted by 
Messrs. Woolnough. 

The t-lescopic conductor, Fig. 28, consists of three tubes : 
the lower one A resting upon the spherical cup D, receives 
the inner tube B; and the latter, being furnished at the top 
with a concave rim, is supported by the outer tube C, this 
outer tube also serving the purpose of excluding dirt and other 
extraneous substances trom entering the lower tube. 1h: 
lower part of the spherical cup terminates in a socket, which 
passes through the lever into the coulter E 

The ball-and-socket jointed conductor of Messrs. Wool- 
nough, Fig. 29, isin three parts; the upper part A is con- 
nected to the seed-box, and the other parts are tubular. 

5. The apparatus for steering the drill is of two kinds: 

(1) The hind swing steerage ; 

(2) The fore carriage steerage. 

The hind swing steerage is an arrangement by means of 
which the lever beam is made to move in a direction trans- 
verse to that in which the machine is travelling; it is worked 
by the attendant behind the drill. This system is, however, 
being fast supplanted by the fore-carriage steerage, and is 
now only. used in a few localities. 

The fore-carriage steerage, shown in Fig. 20, is in general 
use all over Europe, with various moditications. Fig. 24 
shows a plan of it, and also Messrs. Woolnough’'s arrange- 
ment for steering the same by mechanical means. In the 
ordinary way the steerage is furnished with steadying chains 
P, strained from the tront part of tbe drill-frame to the 
steerage axle; but in Messrs. Woolnough’s arrangement it 
will be seen that the vertical drum V, actuated by the lever 
handle W, is connected by means of the pitch chain X to 
the axle uprights Z, and thereby the drill is steered. 

Other arrangements have from time to time been intrv- 
duced, but the foregoing are the only ones that are in any 
particular request at the present day. 


DREDGERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—1n his letter in your issue of the 5th inst., Mr. 
Samuel touches upon a matter which is outside the question 
at issue, but to which it is necessary I should allude; in 
his anxiety toattack me he finds fault with my language, 
displaying considerable heat in the process. I decline to 
accept his lesson in English. It is perfectly correct to 
speak of the ‘‘fallacy of a deduction,’ as any dictionary 
will show. A deduction is a result obtained from a certain 
line of reasoning and may be true or false, just as you may 
obtain a true or false result to a sum in arithmetic. It 
would be wrong to speak of the fallacy of a fact, buta 
deduction is not necessarily a fact. 

I admit that Mr. Samuel in his paper to some extent 
qualified his conclusions by the second passage quoted in 
his letter ; but as there is only one example given of hopper 
versus fixed dredger, I have a right to assume that he was 
reasoning from a single instance, and on this ground alone 
I object to bis deductions with or without the qualification. 
Inthe paper were given statistics of two dredgers at Port 
Adelaide, the figures telling in favour of the hopper dredger, 
but no information was given (in ENGINEERING) to lead 
readers to suppose that the dredgers could not work con- 








tinuously ; if the figures were of any value at all they wer® 
meant to show that the superiority of the hopper system 
had been proved in this case at any rate, and my original 
letter asked your readers to suspend judgment pending 
further information. 

The cost of attendant hoppers need not be more than 
one-tenth or even one-twentieth of the dredging plant if the 
place of deposit be not far distant. 

I have a great deal to learn about dredgers and dredging 
I know, but there is not much chance of my becoming a pupil 
of Mr. Samuel in this any more than in the use of the English 
language. He appears to object to my writing under a 
nom de plume, why, I fail to see; if a communication is 
worth anything it neither requires a well-known name to 
support it, nor should its value be depreciated because the 
writer is not a great man. 

Your other correspondent ‘* M. E.”’ has come to “ B.’s’ 
rescue (1 am glad Mr. Samuel disowns him), and in answer 
to my request to ‘ B.’’ to state ‘‘ how many (hopper 
dredgers) are at work in this country at places where con- 
stant work is to be had, he quotes six ports. Now I under- 
stand that at five out of the six he names the dredgers can- 
not dredge continuously, whieh of course is what was 
meant, and that Greenock is the only place which fulfils 
the condition given. Whatever may be said to the contrary 
by ‘‘ B.”’ or ** M. E.,”’ the fact is, that hopper dredgers 
have not been adopted at many of our large ports, and the 
reason ‘‘M. E.”’ suggests is on the face of it improbable. 
If hopper dredgers were more economical they would be as 
easy to hire out as fixed dredgers with attendant hoppers ; 
indeed, the compactness of the former would probably 
render them particularly applicable to this purpose. 
“*M. E.”’ has surely not much acquaintance with our large 
ports, or he would know that, although the Clyde and the 
‘Tyne have done more dredging than any other place, yet a 
number of dredgers are employed on the Wear, Tees, and 
Thames, and at Hall, Dablin, &c. 

It is not the case that any of them make a practice of 
hiring out their plant, and in the few cases in which it has 
been done it has generally been the oldest and least useful 
craft which alone could be spared, ‘‘ M. E.’s’’ figures as to 
the cost of dredging are interesting, but valueless without a 
number of details as to cost of plant, interest, character of 
material dredged, and the method of measuring it. I have 
seen statements by the makers of special plant stating that 
dredging has been done for less than ld. per ton, and yet l 
never heard of a contractor who would take a dredging con- 
tract at less than 1s. per yard, and not often at tuat price. 
The cost per yard of dredging by the hopper dredger at 
Port Adelaide is stated by Mr. Samuel to be 10.28d. excla- 
sive of interest. Local circumstances cannot surely account 
for the iarge difference between this amount and that 
stated by ‘‘ M. E.”’ as the cost by a similar dredger at 
Greenock. Can ‘‘ M. E”’ explainit’ A hundred tons of 
mud in a barge may include 50 per cent. of water, and it is 
obviously unfair to compare the cost of removing silt only 
partially consolidated (as in a lock) with that of dredging 
a solid bank. Statistics to be of any real value should be 
fully and accurately given, extending over, say, six months’ 
or a year’s working, and the quantities should be mea- 
sured in the solid either before or after removal. 

Iam, &e., 


C. E. 
ATTRACTION AND REPULSION BY 
VIBRATION. 
To THE Epiror oF ENGINEERING. 

Si1r,—In the last numbers of your journal you describe 
the experiments of Mr. A. Stroh, having for their objects 
tie demonstration of the effects of attraction and repulsion 
prodaced by vibration. 

I will not attempt to dispute the scientific value attach- 
ing to labours so delicate and conscientious as those of Dr. 
Bjerknes and of Mr. Stroh, and I will not inquire whether, 
if by certain classes of vibration, we can produce the effects 
of electricity, and which may serve to demonstrate that 





electricity is nothing but a system of vibration, differing | 


only perhaps in special characteristics, such as those of 





amplitude, direction, rapidity, &c. It will be sufficient for 
me to show that the experiments of Dr. Bjerknes and Mr. 
Stroh are to be explained by the most elementary phe- 
nomena of mechanics, and that it is not by any means 
necessary to seek to assimilate the results produced to 
electrical effects, with which they have so great an analogy. 

The principal facts elaborated by Messrs. Stroh and 
Bjerknes during their aérodynamic and hydrodynamic 
investigations may be summarised as follows : 

1. When the membranes vibrate in unison, that is to 
say, when their movements are of the same phase, there 
is an attraction of the drums. 

2. When the phases are in opposition there is a repul- 
sion. 

Let us suppose two bodies vibrating or pulsating in 
unison; these bodies are immersed in a compressible or 
non-compressible fluid. Each vibration may be analysed 
into two periods, a period of expansion of the membranes 
and a period of recession. 

a, Expansion (see Fig. 1) gives rise to two opposed cur- 


rents CandC' of the fluid ; as this expansion is a continued 
impulse, the movement of the fluid is an accelerated one 
and a flow will take place in such a manner as to leave a 
space greater than that corresponding to the maximum 
expansion of the membranes; there will therefore be a 
warefication of the medium between the drams T and T", and 
these will consequently be attracted towards each other, 

b. When the two membranes recede into the body of the 
drums (see Fig. 2), the two in-flowing currents neutralize 
each other to some degree, and form a vacuum (relative 
to the medium) and the two drums are again attracted to 
each other. 

Therefore during the two periods of similar vibration 
attraction necessarily takes place. ‘ 

If now the drums vibrate in phases out of accord, each 
period of vibration will be decomposed as follows : 

c. The two drums having a displacement (see Fig. 3) in 
the same direction, but with a differential movement, that 
is to say, with different speeds; the result is then the 
movement of one away from the other, or the phenomenon 
of repulsion. This second hypothesis, that is to say, of 
discordant vibrations, leads, then, naturally to the repul- 
sion of one of the drums. 

This very modest explanation of the phenomena observed 
by Mr. Stroh and Dr. Bjerknes would tend to show that 
their experiments ought not to be considered as showing 
directly that electricity results from a vibratory movement. 

Yours truly, 
Bruxelles, May 12, 1832. AL. BANDSEPT. 


INDICATING APPARATUS. 
To THE EDITOR OF ENGINEERING. 

Si1r,—It is so important in fitting indicating apparatus 
to steam engines to make the travel of the papers correspond 
truly with that of the piston, and mistakes are so frequent 
in this matter, that I venture to point out what I take to 
be one in the ‘* New Indicator Rig for Locomotives,’’ de. 
scribed in your issue of the 5th inst. The pendulum of the 
indicating apparatus there illustrated is attached to the 
crosshead of the engine by a connecting rod, while the 
cord to the indicator is fastened to anarc on the pendulum, 
on which arc it rolls. The velocity of the indicator paper 
is therefore proportional at all points of the stroke to the 
velocity in a circle of the end of the pendulum, not to the 
horizontal component of that velocity, which is the velocity 
of the piston(very nearly). The error amounts to about 
6 per cent., the paper travelling that much too fast at the 
beginning and end of stroke. 

If the indicator string instead of rolling on the arc were 
attached to a pin on the side of it, the motion would be 
| practically true. 





Yours truly, 
Bermondsey, May 17, 1882. F. 8, 





SAFETY APPARATUS FOR LIFTS. 
To THE EpIrorR oF ENGINEERING. 

Sir,—Several letters in your valuable paper on the 
subject of hydraulic lifts make some allusion to safety 
appliances. 

Unfortunately many people look upon a lift as an article 
for use but one not requiring any care or attention. Now 
to my mind a lift as much as any other machine requires 
periodical examination by a skilled mechanic, and when 
this is properly attended to I venture to say a well-con- 
structed safety apparatus will not fail. 

An apparatus to be reliable must be simple ; a pair of 
eccentrics or a lever to clutch the guides is much safer 
than any forks digging into them and more reliable than 
even using two lifting ropes. 

Daring the last fourteen years I have constructed some 
hundreds of lifts, and as I have given a good deal of atten- 
tion to the safety apparatus, I thought possibly my expe 
rience might be usetul to some of your readers. 

Finally my idea of a safety apparatus is that a reliable 
one i3 not an impvssibility and that no lift, certainly no 
passenger lift, should be without it. 

Yours faithfally, 
J. STANNAH. 

20, Southwark Bridge-road, S.E., May 15, 1882. 


HYDRAULIC LIFTS. 
To THE Epiror or ENGINEERING. 

S1r,—In his letter of the 15th inst., Mr. Ellington sug- 
gests that it would have been preferable had I made my 
remarks at the meeeting of the Institate, instead of by the 
medium of your journal. I sbould have preferred this 
course, but Mr. Ellington having very courteously sent to a 
gentleman with whom I am associated, an invitation to 
attend the meeting, by an accident the letter was delayed 
till the day following the discussion, and thus we were 
prevented from being present. On the question of internal 
packing my criticism was only based on Mr. Ellington's own 
statements. In your issue of February 17, page 154, Figs. 13 
and 15, both show internal packing. Mr. Ellington has two 
patents, described in Specifications Nos. 4269 and 5149, 
year 1880. In the former, one arrangement only is described, 
and this contains a piston, which I submit is ‘‘ internal 
packing.’ In the latter, nine arrangements are described 
of which six contain internal packing devices, and three 
have ontside glands only. Two out of the three have four 
glands each, and suggest the idea of being introduced 
merely to cover the whole ground, rather than with a view 
to practical adoption. The remaining one has two glands 
only, and is decidedly simple, but I can fairly claim the 
majority in support of my statement. 

As to leakage, the ‘‘ water piston’’ enters into all Mr. 
Ellington’s combinations, and in his first specification he 
anticipated the leakage | spoke of, and described a special 
valve arangement for making it good from time to 
time. In his paper no method is mentioned by which the 
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pon is avoided, and I was not therefore aware that a 
sae hed boom devised other than that described in the 
recification. Mr. Ellington’s letter reads like a denial of 
the leakage, but of course he did not intend that construc- 
oe. Inst. C-E.”’ implies a doubt as to the harmonions 
working of the patent laws — Mr. Ellington’s patents—and 
the other method ‘ producing the same results. I 
an assure him his fears are quite unfounded, and his 
acquaintance with patent laws will provide him with 
reasons why, at the present moment, I cannot comply with 
his request for more information. I can only now say that 
except in the suppression of the balance-weight and chains, 
and their replacement by hydraulic pressure, there is no 
simil‘tude between the two methods. At a future date, by 
your permission, I shall be happy to give ‘‘ M. Inst. C.E.”’ 
and other readers who may be interested the details asked 
for. Iam, Sir, yours faithfully, 
C. G. Masor. 
34, Freke-road, Lavender-hill, May 19, 1882. 


c 








COLD AIR MACHINES. 
To THE EDITOR OF ENGINEERING. 

Six,—In your issue of the 12th inst. Mr. Kilbourn 
aticmpts to show that I am entirely wrong in my criticism 
of the air compressor cited, and begins by the erroneous 
statement that in no other air compressor is the whole 
cylinder end given up to eduction valves. This, however, 
was done long before Messrs. Piggott tried it. With 
reference to piston velocity, I mentioned velocity and 
eficiency in the same sentence. With reference to the 
Jong piston, on which Mr. Kilbourn lays stress, I would 
point out that this may be introduced into any cylinder 
which is made of sufficient length, and is, therefore, no 
special feature in the case alluded to. ; ; 

Mr. Kilbourn practically says that the re-expelling of air 
already taken in is no disadvantage (which he does not 
prove), but he entirely overlooks the very great loss by 
working against a vacuum; a diagram properly taken off 
such a compressor running at all would show quite a power 
of vacunm. 

Mr. Kilbourn’s remarks on the validity of the patent go 
to show that it is valid only (if at all) fora specific arrange- 
ment. which means that a very slight deviation in detail 
would be free of the patent, under any circumstances. 

In conclusion, I beg to make the following statement with 
regard to an efficient air compressor: Amongst other 
points, the inlet valves of such a machine should open wide 
at the beginning of the return stroke, and should remain 
open throughout it, and should close directly the com- 
pressing stroke has commenced. Is this the case in the 
compressor under criticism ? 

Yours &c., 
J. W. DE V. GALWEY. 

Warrington, May 29, 1882. 








STRENGTH OF RING TO RESIST 
DISTORTION. 
To THE Epiror oF ENGINEERING. 

S1r,—What end can be gained by such queries appear- 
ing in your journal as that put by your correspondent 
“OC. H.W.” quite apart from the want of preciseness of 
the statement? It is not likely that scientific men who may 
have something novel to say on such subjects, will select 
for that purpose an opportunity which may place them in 
the midst of a host of anonymons critics. On the other 
hand, is treading on beaten paths not rather fit for the 
lecture room than for a public journal ? 

Since, however, the query has been put, I think it right 
to answer it, hoping to dispel the idea, where necessary, 
that your correspondent has succeeded in stating a new 
puzzle. The theory of curved beams can be found in 
English and foreign text books ; every special case, how- 
ever, may have to be subjected to a special diagnosis. ‘The 
problem is to find the bending moment in any part of a 
circular ring, acted upon by three (radial) forces, one of 
which is 13 tons, and the two others 10 tonseach. The 
diagnosis is as follows: 
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The ring is cut somewhere in two halves (in this case 
best along the line of the force of 13 tons); one half is 
removed, one end of the remaining half is fixed, two forces 
H and V and a moment H 4 are applied to the other end, 
their action being the same as that of the removed half. 
These three quantities are at present unknown in magnitude 
and direction. We choose O as the origin of a system of 
rectangular co-ordinates, and for simplicity’s sake we 
assume that the force, P=10, passes through the centre of 
the ring—the position of P not being given by your cor- 
respondent—at an angle «, so that 2 cos.a=}3. We 
consider any point N as the centre of a small lamina of the 
length ds, whose position is (7, y), and we read from the 
diagram. 





zv=r sin. $; y=r(1l—cos. 2); ds=rd?; 
moment in point N 
M=H (4+y)—Pr sin. (P -%)-Vzz. 

Let the total effect of the moments in all laminz be the 
movement of point O to O' accompanied by a change of 
angle of the neutral fibre at O= A, then from the theory 
of curved beams, ignoring the change of form due to axial 
forces, we have: 


M 
r= - ds (1) 
ar 
Ay= M ods (2) 
EL 
A?= M as e . . (3) 
EI 


E being the modul of elasticity and I the moment of 
inertia. Putting into these equations the above values, and 
having regard to the fact that on account of the symmetrical 
action of the forces V=O, Ar=O, and A?=0, and that 
E and I are here constant as well as r, we have: 


On : 7 (b+r—rcos. 2) (l—cos. 2) dP 
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a ™sin.(?—a@) sin. PAP. . (2) 
EI /« 
o=" 4 ™ (b+r—rcos. %)d 2 
Priv 2 
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These equations can be brought without difficulty to 
simple expressions containing H, 6 and Ay as unknown 
quantities. When H and / are found the moment in any 
part of the ring can easily be calculated; /\ y not being 
required for that purpose, equation (2) may be dispensed 
with. 

If theforces were not arranged symmetrically, there would 
be six unknown quantities, viz.,H,b,V, Az, Ay, A?, 
but in that case the other half of the ring would supply 
the additional three equations. 

I think I need go no further. 


London, May 20, 1882. M. A. E. 








THE SELLON-VOLCKMAR ACCUMU- 
LATORS. 
To rHx Epiror oF ENGINEERING. 


S1r,—Certain statements have lately appeared relating 
to the above-named accumulators or storage batteries, the 
patents of which belong to the ‘‘ Electrical Power Storage 
Company.’’ With regard to these statements it is scarcely 
necessary to give any explanation to those who know me, 
but as many who may be nevertheless interested in the 
subject do not, I shall feel greatly obliged if you will 
publish the following particulars. 

Having for long given attention to secondary batteries, 
and having succeeded in obtaining results which I con- 
sidered of great value, I took out in England in September 
last, certain patents, supplemented later by others ; these 
patents would at the same time have been applied for 
througkout the world, but for the necessity of awaiting the 
completion of my final specifications. 

Towards the end of December, Mr. Volckmar, whose 
name I then heard for the first time, was introduced to me 
as possessing a secondary battery of much merit, which 
upon examination proved to be in essential points the same 
as my invention. The patents had been taken out by him 
in October in many Continental countries, as also in 
England, and thus tbe position was, that although later 
than myself in bis application for England, the Colonies, 
and America, he had anticipated me for the Continent 
generally. An arrangement was therefore made for the 
amalgamation of our respective interests. 

At this juncture a patent was published, taken out by 
Mr. Swan, of Newcastle, in May, 1881, covering a portion 
of my first specification, and to prevent any possible diffi- 
culties arising in the future, I purchased his rights for a 
considerable sum, and thus the combination of these patents 
was completed. 

I need not here detail the features of the Sellon- Volekmar 
accumulator, further than to say that in the judgment of 
some of the best scientific authorities of Europe, it is an 
absolutely new and very valuable form of secondary battery, 
and in no way an infringement upon the Faure, which I 
assert it greatly exceeds in power aud durability. 

It was the intention of Mr. Volckmar and myself to deal 
personally with our patents, but a few intimate friends who 
knew of the results obtained, expressed the wish to join 
with us in their development, and a small private company 
was formed, the internal arrangements of which are no 
concern of the public, any more than those of a private firm, 
inasmuch as no member of the public was ever asked to 
subacribe, or did subscribe, one single farthing. 

The terms which were arranged for the cession of the 
patents to the Electrical Power Storage Company only con- 
cern those (all of high position and thorough business 
qualities) who approved of and entered into them. 

The exact facts are that the cash paid covered onlyjthe 
expenditure already incurred, the whole benefits of which 
were transferred to the company, and that we, the owners 
of the patents, who had the full right to ask what terms we 
thought fit, made our whole interest and profit in the 
business dependent upon its success, and that for a total 





amount of fully paid-up shares, which might, with the 
probable extension of capital, yield us each a proportion of 





the profits equal only to three-sixteenths we ceded our 
patents for the whole world. 

With regard to not guaranteeing the validity of the 
patents, the protective clause referred to is one which is 
always inserted in properly drawn up agreements. No 
counsel of standing ever allows his clients to ‘‘ guarantee 
their patents, however sure they may be of their validity, 
and the usual clause, which I have always accepted myself 
in purchasing patents, was inserted in regular course. The 
case was, however altered when applications were made for 
concessions or purchase of patent rights after an attack, 
which we cordially invited, had been threatened by the 
Faure Company, and it was determined to protect any 
subscribers to subsidiary companies, against the contin- 
gency of an adverse issue by guaranteeing the return of all 
moneys received. 

The Electric Carbon Company of Scotland has nothing 
to do with the ‘‘ Electrical Power Storage Company.’ 
Until I saw the prospectus in the newspapers, I did no 
even know of its formation. 

With reference to Mr. Volckmar, who I have found to 
be a gentleman of honour and integrity, the matter has 
come before the Law Courts, Mr. Volckmar having imme- 
diately upon the original publication of the libel, com- 
menced an action ; and any discussion thereupon at present 
would be out of place. 


May 20, 1882. JouN S. SELLON. 








COOPER’S HILL COLLEGE. 
To THE EDITOR OF ENGINEERING. 

S1r,—While the subject of Cooper’s Hill College is 
attracting a good deal of attention, and different opinions 
are being put forward in the columns of ENGINEERING 
and other papers as to the advisability or otherwise of the 
college being kept up, I hope you will find room for a few 
words from a Cooper’s Hill engineer on the general situa- 
tion. 

The first establishment of the college was admittedly 
only an experiment to see whether it was feasible for the 
Indian Government to educate its own engineers, and keep 
up the supply which was required yearly. The question as 
to whether engineers appointed from this college are com- 
petent or not has been answered by the Indian Government 
itself. Lord Hartington, speaking in the House of Commons 
the other day, said that the Indian Government were very 
well satisfied with the class of men sent out from Cooper’s 
Hill. As long as the demand for engineers existed, and 
Government expressed itself well satisfied with the engineers 
ef its own making, there could be no question as to the 
advisability of keeping up the college. But since only 10 or 
15 engineers are now required as compared with 50 formerly 
the question has assumed a different aspect. Attention has 
been drawn to the fact that each engineer costs 200l. 
before he is finally shipped to India. But if we look at the 
years when the establishment was in full swing, and sending 
out 40 men per annum, we find that the difference between 
receipts and expenditure was 2000/.; therefore, each man 
cost 50/., or one-eighth of a year’s pay for his whole course 
of instruction, which cannot be considered a great drain on 
the exchequer. Times have so changed that the connexion 
between Cooper’s Hill men and the college which educated 
them is merely one of sentiment, and not one sensible man 
among them would wish the institution to be kept going 
at its present extravagant rate merely for the sake of old 
times if any new plan better adapted to the altered 
circumstances were to recommend itself to the authorities. 

Your correspondent, Mr. Binnie, in his able letter shows 
that Government in straining at a very small gnat are 
swallowing a very large camel. An advertisemeut is put in 
the papers announcing that 50 candidates will be admitted 
to Cooper’s Hill. Of these about 15 are guaranteed appoint- 
ments in India. Therefore, in order to catch 15 men for 
their own service they pay 200/. per man for 35 others, who 
have nothing to do with the public service. Mr. Binnie 
says that there are other excellent engineering colleges 
which afford as good aneducation as Cooper’s Hill. King’s 
College is mentioned as being efficient in this respect. I 
should, however, tell you that a student who went from 
King’s College to Cooper’s Hill remarked that the former 
left off where the latter began. However, the proof of the 
pudding is in the eating, and if engineers of high standing 
like Mr. Binnie say that in their experience there is little to 
choose between the students of the two establishments, it is 
surely worth while for Government to be informed of this 
in order that they may ascertain whether such is the case 
or not. 

But it will be asked, Why did not these establishments 
send candidates for the public service in former times, when 
the appointments were open to the public? The answer is 
because Government did not offer good enough terms. The 
terms which were offered to Cooper’s Hill men were a 
great improvement on those given to their predecessors, the 
Stanley engineers. 1t is now urged that it would be only 
fair to offer equally good terms to the independent colleges, 
which profess to turn out engineers such as Government 
require. But so much has leaked out of late years in the 
public papers about the most unfair position in which civil 
engineers of the Public Works Department are placed 
with reference to Royal Engineers of the same service, 
that not even the good terms above mentioned will attract 
suitable men until they are accompanied by a thorough 
reorganisation of the department. Until the military 
engineers of the Public Works Department are relegated 
to military engineering and the gross jobbery which is 
now practised in the department is put an end to, Govern- 
ment will have to offer very high terms if they wish to 
attract good men either through Cooper’s Hill, King’s 
College, or public competition. 

remain, Sir, your obedient servant, 


London, May 12, 1882. 
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as closely as could be ascertained in such a short trial 
(about two hours), being at the rate of 37 ewt. per hour. 
These are certainly admirable results, and Mr. Kirk is 
to be heartily congratulated on them. 

We publish on the present page some interesting 
diagrams from the engines of the Aberdeen, which were 
given by Mr. Kirk as an appendix to his paper above 
referred to. 


In our number of March 31st last (vide page 315 ante) 
we published a paper ‘‘On the Triple Expansive Engines | 
of the s.s. Aberdeen,” read by Mr. A. C. Kirk before the 
Institution of Naval Architects, and we now give on 
the opposite page a perspective view of these engines, 
the performance of which has recently been regarded 
with so much interest. As long ago as 1874 there were 
constructed from Mr. Kirk’s designs the engines of the | 
Propontis having three cylinders, in which the expansion | 
was successively carried out, and these engines are | THE ELECTRIC LIGHTING COMMITTEE. 
ot doing good service, while in 1877 Mesers. Douglas | "Tux Select Hybrid Committee of the Board of Trade, 
and Grant, of Kirkealdy, built for the yacht Isa a triple | 444 other lighting bodies, resumed their inquiry on Friday 
expansion engine,* designed by Mr. A, Taylor, of New-| jast. Sir Frederick Bramwell, who was under exami- 
castle-on-Tyne. Notwithstanding the advantages which | nation when the Committee previously adjourned, was 
it afforde for carrying out high grades of expansion with cross-examined by the chairman, Mr. E. Stanhope. : 
high-pressure steam without involving an excessive) Sir Frederick Bramwell said that it would be well, in 
range of temperature on each cylinder, the three-cylinder | order to test the desirability of adopting electric lighting 
system is only now attracting the attention it really | for general purposes, to have experiments made in large 
deserves from our marine engine builders, and hence the red _— — 7, ee et teens te ean 
mesa wes Ae: SENS He Se ES Se of the conducting wires ry J ee but 7 did not 

— : : attach much importance to that apprehension, because in 

The — of the Aberdeen, which ere built by | the hands of ania manipulators The electric light need 
Mr. Kirk’s firm—Messrs. R. Napier and Co., of Glasgow—| never give rise to such accidents. The same prejudice 
have three cylinders respectively 30 in., 45 in., and 70 in. | existed against lighting by gas when first gas was intro- 
in diameter, the stroke in each case being 4ft. Gin. The} duced, and many persons refused in consequence to have 
steam passes through the three cylinders successively, | gas pipes laid in their houses. In some cases the conduct- 
and is supplied at a boiler pressure of 125 1b. per square ing wires might be left exposed and easily accessible with 
inch by two ordinary double-ended boilers, made entirely | safety, though in other cases it would be dangerous to life 
of steel, and each fitted with six of Fox's corrugated | and property if they were not thoroughly —> ven es 
furnaces. The total heating surface is 7128 square feet, | Kage AA og sgh A = nme “ <r) Ps pn Be 
= there is no superheater. ‘ . | municipal authorities would be more likely to let other 

As will be seen _ from our illustration, the three persons make experiments in electric lighting than to make 
cylinders are placed in a fore and aft line, each cylinder | tiem themselves, and when success had been attained they 
being over its own crank. The high-pressure cylinder is would come in and buy out the companies who had been 
not jacketted, but the intermediate cylinder is jacketted | successful. The cost of buying up the companies would 
with steam at 501b. pressure, and the low-pressure | probably be less than the amount expended in making the 
cylinder with steam at 151b. pressure above the atmo- —. : s ; 
sphere. The engines are fitted with Weir’s feed-water| In reply to Mr. Brooke the witness said that electric 
heater, and their general design, which is excellent, will | lighting was already established in Paris, Berlin, Vienna, 
be readily understood on reference to our illustration. So Se ae th ~~ = a 

=e ae a eri em. Sag by = °. doubt that experiments would be made in some cities, and 
beam, and 33 ft. depth, and when complete, with 2000 the electric light would then be adopted in other places as 
tons of dead weight on board, a trial was made to| the result of those experiments. It would not be necessary 
ascertain and test the consumption with the engines | ¢, experiment in all places where it was proposed to adopt 
developing 1800 horse power. Under these conditions | electric lighting. He did not see that ratepayers would be 
the consumption of Penrikyber Welsh coal was found to damnified by having electric companies established, even in 
be but 1.281b. per indicated horse power per hour, the | competition with the local authority, because ratepayers 
coal being weighed by Mr. Parker (of Lloyd’s Register) | did not supply themselves with gas in most instances 4 
and Mr, Dunlop, who happened to be on board. A| the present time, although it was very likely that the pre- | 
further and shorter trial was subsequently made with 


mature granting of concessions to electric lighting com: | 
the engines developing 2631 indicated horse power, the 


panies, who, in consequence of making successful | 
speed attained being 13.74 knots, and the consumption, 








included, might be against the ratepayers. It might be 





* The engines of the Isa were illustrated in ENGINEERING, 
vol, xxvii., p. 194, 
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their district, and the concessions made to them might also 
be valuable. The ratepayers had had the opportunity of 
supplying the electric light in the first instance, and they 
could, if they chose, always forestall the private companies, 
but, as he had said, the general practice of ratepayers 
always was to stand by and look on while other persons 
made experiments, and then to come in and reap the 
benefit. Those experiments must result in benefit both 
to the companies who made them and the public. If the 
public Bill before the Committee passed he did not see that 
any preference would be os under it to private companies ; 
but, on the contrary, judging from what seemed to him to 
be the feeling in certain departments, he thought that the 
Board of Trade would give the preference to a local 
authority as against a private company. 

In answer to Mr. Slagg, Sir F. Bramwell said he believed 
that in future there would be a great demand for gas for 
motors for electric lighting. 

In reply to Mr. Chamberlain, witness said he did not 


| think ratepayers could supply themselves more advantage- 


ously than they could be supplied by private companies. 

A discussion here took place as to whether it was 
desirable to hear counsel on behalf of Mr. John Banting 
Rogers, a patentee, aud also the Swan Electric Lamp 
Company ; and after consultation, the Committee decided 
not to hear Mr. Rogers. With respect to the Swan Com- 

any, as a new matter had been introduced in respect to 
mps, they decided to hear counsel on that, after the case 
of the Electric Lighting Company had been concluded. 

Mr. Wm. Spottiswoode, President of the Royal Society, 
was next examined on behalf of the electric lighting com- 
panies. He said he had taken great interest in the pro- 
gress of electric lighting for many years, especially since it 
had been practically developed. He used it in his own 
house for lighting purposes, employing the Swan lamps and 
the Siemens’ machine. 

The Chairman said the Committee thought it would be 
better to avoid mentioning the names of particular inven- 
tions as much as possible. 

The witness, continuing his evidence, said he used the in- 
candescent light for the interior of his house, and the arc and 
candle lights for his garden. These systems were in prac- 
tical working order on his premises. 

In reply to Mr. Moulton the witness said that electric 
lighting having passed the experimental stage, could, in 
his opinion, be relied upon for giving a supp y of light to 
the general community. He could give no opinion as to the 
cost of electric lighting as compared with gas, although he 
should be inclined to think it could be introduced at a cost 





comparable with that of gas. He thought special advantages 
would got by using electric light in large bui dings 
instead of other luminants. The special advantages of its 
adoption were that it did not heat a room, or vitiate the 
atmosphere ; it could be moved to any part of a room, and 
its colour was agreeable. He thought long concessions 
should be allowed where permission for undertakings was 


experiments, would have to be bought up, goodwill | given, say, twenty-one years, which would bea fair period. 


He had examined the Billas to licenses and provisional 


worth while for a corporation to pay a goodwill for the | orders, andit seemed to him that if all parties were con- 
business of the private companies who wished to supply | senting it was unnecessary to put the machinery of Parlia- 
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ment into motion. He approved of a short easy method 
being adopted where consent was given, and a more elabo- 
rate one where it was withheld. He was of opinion that the 
length of time under a license or a provisional order 
should be the same in each case. He considered that the 
powers given to the Board of Trade were quite enough to 
deal with cases where inefficient systems were set up and 
concessions given, to prevent their continuing for twenty- 
one years. The concession should only last so long as the 
supply was really effective. If the local authority should 
desire to buy up the company at the end of the twenty- 
one years, it should be bought as a going concern, and the 
price should be determined on that hasis. 

After some cross-examination, Mr. Spottiswoode said in 
re-examination that electricity could not be adulterated. 
Improvements could, however, be made in the way in 
which it was supplied. 

Dr. Siemens was the next witness. He described some 
of the successful electric lighting systems his firm had put 
up siace 1879, and in examination by Mr. Rodwell, he said 
electricity had made great strides in that time, and through 
the incandescent lamp it could now be applied to houses. 
To make it economical a supply of electric light must 
apply to houses as well as public streets. In a thickly 
populated district no lamp should be further than a quarter 
of a mile from the source of supply. An installation, with 
2000 horse power, from such an area as that would cost 
about 100,0001. With a view to economy and an adequate 
supply, installations ought to be of a permanent character, 
and for not less than twenty-one years. The mains ought 
to be laid underground, and the supply could be utilised in 
the daytime for motive power for manufacturing and other 
purposes. 

Witness was briefly cross-examined by Mr. Jeune, and 
the Committee adjourned. 

Dr Siemens was then further examined. In reply to 
Mr. Jeune, witness stated that the only town supplied with 
the electric light was Godalming ; the public streets were 
supplied aad eight or ten private houses. All these lights 
were within a quarter of a mile of the centre light. There 
was no inconvenience from the breaking up of the streets 
in Godalming. A single centre would supply about 12,000 
inhabitants; and taking a place like Birmingham or 
Manchester there would be some forty or fifty central 
stations and different administrations. They would have 
separate centres of power with separate wires and machines. 
As to the breaking up of the streets he agreed that there 
should be some control, but that ought to be exercised by 
the Board of Trade rather than the municipal authority. 
Manicipal authorities should have a priority in the supply 
of electricity but not a veto. 

[In answer to Mr. Rodwell witness said Liverpool and 
Manchester had not used their powers sufficiently. There 
might be quarter mile centres and centres of a far larger 
range—it depended upon the number of houses supplied 
and the local circumstances. 

In reply to Mr. Storey-Maskelyne, who asked as to what 
the amount of electric force was that would be dangerous 
to man, witness said that with 150 volts there was no 
danger whatever, but beyond that it would be dangerous. 

By the Chairman: The electric current would affect 
persons who were wet through, but it would only affect 
them if they touched both wires with moist hands, or with 
the moist part of their hands. 

In answer to farther questions by Mr. Storey-Maskelyne, 
witness stated as to the current force necessary to work 
ten incandescent lamps, each incandescent lamp took a 
little more than one volt of current, and the electro- 
motive force of 42 volts; of course, these figures dif- 
fered with the size. The size of conductor required 
to carry 42 volts would be a very small wire. Sup- 
posing they had, say 500 lamps, then Sir William 
Thomson’s rule was, that with a wire of ten millimetres 
in diameter, fifty incandescent lamps would work on a 
parallel circuit, and if the density current were increased, 
then the lamps could be put in a series, and a greater 
number of lamps could be worked, as much as ten times. 
Four hundred volts would be a current such as they some- 
times employed, but would be one that they would not 
bring into houses. Taking 150 volts as the limit of danger 
for the human frame, what would be very dangerous 
would be from 300 to 350 volts, though he had himself 
touched the wires with such a current. As to whether 
the Board of Trade would have to put some limit on the 
tension, or the amount of electromotive force that would 
be passing through the wire at a given time, he thought 
the restriction need not go beyond what was employed 
in houses. He could convey electricity of high potential 
to the entrance of houses, and then divide it into electricity 
of low potential. He could make the wire dangerous in 
the centre of the town, and safe in houses. It would involve 
the employment of secondary batteries. In estimating 
the horse power, the first unit was the ohm, or the unit of 
resistance, which physically described was very nearly 
equa! to that of a column of mercury one metre in 
length and one millimetre section of area. Then 
the unit of potential was the volt, which was practi- 
cally that of a Daniell’s cell. The next was the 
ampere, the amount of electricity flowing through the 
ohm being impelled by the electric force of one volt. 
The force of a volt was practically the force of a 
Daniell’s cell. The ampére was a volt unit divided 
by an ohm unit. The current passing through one unit 
of resistance was impelled by the unit of force, and 
the current that would flow in one second was a coulomb. 
Then 124 coulombs by the electromotive force of one volt 
would give the horse power. With regard to the limit of 
danger that should be imposed by the Board of Trade, if 
they had 500 lamps they would reach a number of volts of 
current that would be dangerous—dangerous at least, so 
long as they were not confined to the passage through the 
street to the closed chamber. Distributed by means of 
secondary batteries, it would be possible to transmit elec- 
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tricity of astill higher potential; they would be charged 
by a current of higher potential, which would then be 
divided out. For instance, if ten or twelve cells were 
charged in series, then they could be divided out into four 
packets of three cells, but that division would be made 
at the entrance toa house, or series of houses or large 
buildings ; so that practically they could confine electricity 
of high tension to centres in streets, and therefrom dis- 
tribute it safely. He did not say that it would be desirable 
to do that at present, but in the case ofa long distance it 
would be desirable. In the mean time secondary batteries 
would be confined to regulating the current of supply. The 
only element of danger, as to regulation of supply, would be 
a current of excessive tension, but with latitude to use 
lamps of different kinds, the danger would be provided 
against. As to thedanger that might arise from the use of 
the various methods of accumulating electricity, as, for 
instance, in lighting a theatre, where there would be a good 
many Faure batteries together ; that was also another thing 
that should be taken into consideration ; but that might 
only be in large buildings ; in small houses the number of 
cells used would be such that they would not have that 
high potential. Calculating the comparative cost relatively 
to gas, witness took the case of the Royal Albert Dock, 
where there were twenty-nine large lamps, of 5000 candle 
power, put down, eighty smaller lamps of 350 candles, and 
then 127 incandescent lamps; and he said that the actual 
cost of putting down engines, conductors, and lamps on 
high posts of 70 ft. was as follows : the twenty-nine lamps 
costing 80001., the eighty lamps costing 4000/., and the 
incandescent lamps about 600/., all in all, making a total 
cost of 12,6001. That estimate comprised engines, con- 
ductors, and lamps. With regard to the relative cost of 
gas, a good deal would depend on the interest of the money ; 
and he might supplement that by saying that the cost of the 
working and maintaining the lighting of the Albert Dock, 
taking 10 per cent. for interest and depreciation, would 
amount to 43001. a year. The average number of hours, 
taking the nights all through the vear, might be taken to 
be perhaps ten hours a day throughout the twelve months, 
that would be distributing it over the whole. The lamps did 
not, however, work the same number of hours, the larger 
lights, for instance, being lit at dusk and burning till sun- 
rise, but the smaller lamps were put out late at night. 

In reply to Mr. Slagg, witness said that the secondary 
batteries would be placed in the cellars of the houses, not 
in the streets; they would not require replenishing, but 
would need supervision by the superintendent of the estab- 
lishment, not of the house. As to placing the secondary 
batteries in the cellars of the houses and having them 
visited daily by officers of the company, electricity of high 
potential might, where it would be conveniently generated, 
be so transmitted ; but in smaller districts it would be an 
unnecessary complication. It would not apply to all 
districts that would require the light of 500 lamps, only 
where the distance to which the electric current had to be 
carried was so great as to make it wastefal to have a very 
large district and to supply electricity of low potential. It 
would not be dangerous to send electricity of low potential, 
but it must be unadvisable to make a rule prohibiting the 
use of high tension of electricity. Speaking generally, the 
cost of gas and the cost of electricity would approximate, 
the preference being dictated by other circumstances. It 
would be very difficult to impose restrictions as to cost, as 
this would vary with the cost of coal, length of conductor, 
&c. They would supply electric power as well as light, the 
same generator being suitable. 

Answering Mr. Boord, witness said a very easy way of 
measuring the maximum of electricity passing along the 
wire would be by means of a portion of some metal more 
fusible than copper inserted into theconductor. Nodanger 
would arise from possible fusion of the link, as an arc was 
never started unless the ends first joined. Water power 
bad been discontinued at Godalming, as it had not been 
found sufficiently regular. 

The Chairman announced at this point that at the close 
of the evidence of the electric light companies, the Com- 
mittee would pass the Bill pro forma, and then decide upon 
resolutions as to the principles which they thought the Bill 
ought to contain, and after some discussion, in which one 
or two counsel complained that by this course they would 
be deprived of an opportunity of proposing amendments to 
the Bill, it was decided that the parties should send in 
their suggestions by Wednesday, and then on Thursday 
the Committee would announce their resolutions, and 
adjourn over the Whitsuntide recess, during which their 
conclusions could be considered. 

Dr. Hopkinson, F.R.S., was then examined by Mr. 
Moulton, in reply to whom he expressed the opinion that 
a square mile in a pepulous district could be supplied with 
an installation at a cost of 200,0001. The supply to houses 
would, he believed, have to be in reservoirs or cisterns, 
because the weight of storage batteries would prevent their 
being carried about from house to house. The cost of 
electric light would depend very much upon the way in 
which the installations were put up, and to insure these 
being on a substantial basis the term should in his opinion 
be twenty-one years. Any danger of fire from leakage 
could be perfectly guarded against. 

In cross-examination Dr. Hopkinson said the principal 
difficulty the companies had to contend against was through 
inability to break up streets, but if power was given them 
to do that, all their disabilities would vanish. All the 
wires ought to be laid under the ground. 

In answer to the Committee he stated that there were 
instraments by which the consumption of electricity could 
be accurately ascertained. Electricity could be applied to 
motive power during the day as well as to lighting at 
night. 

Sir John Lubbock gave evidence confirming previous 
witnesses as to the practicability of electricity for general 
lighting purposes, and the inquiry was again adjourned. 

The proceedings of Tuesday were resumed by the exami- 





nation of E. H. Johnson, the representative of Mr. Edison 
inthis country. In answer to Mr. Moulton, witness said 
there was an element of uncertainty between the machine 
and the lamp, provided that the engine were working 
within 10 per cent. of maximum efficiency and generative 
efficiency. The economical supply of electricity could only 
be settled where they had installations on a large scale. 
Taking a square mile of 33,000 ten-candle lights, he esti. 
mated that everything properly chargeable to the plant for 
the distribution and making of the supply would be 
100,000/. ; but unless they knew all the conditions of a 
given locality, they could not be positive about the figures 
nearer than 10,0001. or 15,000/. either way. It would take 
a great many years to get the electric lighting co-extensive 
with the gas system ; but as electricity increased its output 
so, the gas would diminish, and though they did not start 
even, they would become even. The relative amount of 
light to be got from a pound of coal when used in the in- 
candescent lamp, and when used to produce gas, was as 
three to one in favour of electricity. With 56 lb. of coal, 
which was requisite to produce 1000 candles by gas, they 
could produce 3000 candles of light by incandescence. 
The price of electricity and gas could be closely approxi. 
mated in favourable conditions. All that was wanted was 
to be able to reduce the price of electricity by working it on 
a large scale. He considered the twenty-one years men- 
tioned in the Bill as being too short to give a remunerative 
return for capital embarked in electric lighting. It 
would take a long time before the masses of the 
people would use it, for they would be guided entirely 
by the price. Electricity was capable of taking upon 
itself the duty of supplying a constant and reliable light 
for any length of time. There was no reason to suppose 
that any change of system would materially alter the value 
of the supply ; and any improvement would be an improve- 
ment of detail and would not involve a radical change in 
the methods. The amount of electricity consumed was 
being measured now ; and it was easy to provide regula 
tions ina public Bill as to tension, insulation, measure- 
ment, &c. The conditions for protecting the public were 
sufficiently known already; and there were really fewer 
conditions for safety to be observed than in the case of 
gas. With reference to leakage that could be found out 
before the current was turned on ; and no engineer would 
put in an electric machine without testing it, and that could 
be done at any time without displacing the system. If 
there was any considerable leakuge it would be shown in 
the direction of increased work on the part of the gene. 
rator, and that would show itself again by the bills in the 
office. If there was any danger they could soon deal with 
the leakage. 

In the course of the examination by Mr. Richards, 
witness said that the Edison Company had supplied the 
Holborn Viaduct with from 1000 to 300 lights ; that was 
the maximum and the minimum that were burning at any 
one time. They made no charge, and it was done entirely 
with the view of getting the exact cost of supplying elec- 
tricity on a large scale. There was no difficulty in a Bill 
dealing with electric power fixing both the price and the 
dividend on the capital, provided the consumption could be 

iven. 
7 In replying to members of the Committee, Mr. Johnson 
said that as it was an open question what tension should 
be adopted it was undesirable to introduce provisions into 
the Bill upon that point, but the Board of Trade might 
exercise some control over the tension. One instrument in 
use would measure the consumption to an 87Uth part. A 
potential slightly above 150 volts might be introduced into 
houses, and that would be desirable becanse it would affect 
the area of a single source, and consequently the cost. 
The danger of fire depended mainly on the safeguards as to 
insulation, but that consideration did not materially affect 
the potential. He certainly would not embark on an 
installation for only seven years, for that period would not 
be long enough to get the system into proper working 
operation. 

Mr. Crompton, electric light engineer, was briefly 
examined, and the Committee adjourned to Thursday, as 
arranged, 





Tae Tarr VALE AT CARDIFF.—A new station of the 
Taff Vale Railway Company at Cardiff has been completed 
and passed by the Board of Trade inspector, Colonel Rich, 
and on Monday it was opened for tratlic. The new strac- 
ture is on the down line, opposite tbe old station, and com- 
prises a block of offices, a long circular and covered plat- 
form, and there is also a subway communicating with the 
up-line station. The whole of the work has a massive 
appearance, and has been carried out under the superin- 
tendence of Mr. H. O. Fisher, in a creditable manner by 
the contractor, Mr. R. Price. There is a separate approuci 
road, and a footway, from Crockherbton, near the Rhymney 

Railway Bridge, and the new station will be found gene- 
rally to be a great convenience to the public. 





CANAL FROM SHEFFIELD TO GooLE.—A scheme is 
now being prepared by an eminent firm of civil engineers 
in London for the construction of a navigable canal from 
Goole to a point between Rotherham and Sheffield, 
this point being as near to Sheffield as is found to be 
practicable. In the course of a few days it is intended to 
bring the scheme before the Town Council, the Chamber 
of Commerce, and the Cutlers’ Company, and also probably 
before a public meeting. It is proposed that this canal 
shall be capable of accommodating screw steamers of 1000 
tons. ‘The traffic is beyond question, for the canal would 
virtually place Sheffield upon the seaboard, and give a tre- 
mendous impetus to a trade now restricted by heavy rail- 
way rates. ‘I'he scheme contemplates a dock at Rotherham, 
or at some point as near to Sheffield as possible. A plan of 
the canal and its estimated cost is in course of preparation, 
and will shortly be made public, 
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THE RADCLIFFE BOILER EXPLOSION. 

THE inquest on the two men killed by the dis- 
astrous boiler explosion at the Irwell Vale Bleach 
and Dye Works, Radcliffe, on the lst inst., was 
brought to a conclusion yesterday week, and it has 
resulted in a verdict of ‘accidental death”—that 
general refuge of coroners’ juries in cases of this 
kind. We published last week (vide page 509 ante) 
the report on the explosion prepared at the coroner’s 
request by Mr. Lavington E. Fletcher, the chief 
engineer to the Manchester Steam Users’ Associa- 
tion, and in that report the nature of the explosion 
and its results are very clearly described. Fortu- 
netely these was no mystery whatever about the 





cause of the explosion, and the conclusion arrived 
at by Mr. Fletcher, namely, that the boiler simply 
failed through weakness caused by corrosion, was 
fully accepted by other witnesses and by the jury. 
So far then allis clear, but the inquiry revealed some 
facts that demand special attention. 

According to the evidence, and Mr. Fletcher's 
report, the boiler which exploded was of the Lanca- 
shire type, and was 25 ft. 9 in. long by 6 ft. in 
diameter, with flues 2 ft. 2 in. in diameter, and it was 
worked at 40 lb. pressure. The end plates were } in. 
thick, the cylindrical shell plates 3 in. full, and the 
flue plates 3in. The cause of the explosion was 
corrosion of the shell by damp in the neighbour- 
hood of the left-hand seating wall, the three last 
belts of plating at the back being attacked for a 
length of about 10 ft., and a width of about 2 ft., 
while the fifth belt of plating from the front end— 
the one which gave way—was most seriously wasted, 
its thickness across its entire width near the rent 
being but about .1, in. So much for the general state 
of the boiler ; let us now see what had been the 
means taken to secure its safety. 

We find by the evidence that the boiler—which 
was one of a pair working in conjunction— 
was made in the year 1866, and in July, 1867, it 
was insured with the Boiler Insurance and Steam 
Power Company (Limited), of Manchester, one 
of whose iuspectors examined it in October of 
that year. It remained insured by the above 
company up to the time of its explosion. We pre- 
sume that from time to time the representatives 
of the insurance company called and saw the boiler, 
but the evidence brought forward at the inquest 
shows that for eleven years the boiler never received 
one thorough examination. The boiler which ex- 
ploded was known as ‘* No.1,” and on September 
18th, 1877, we find the Boiler Insurance and Steam 
Power Company writing tothe owner of the boiler, 
and after reterring to the corrosion of No. 2 boiler 
owing to dampness of the seating, going on to say: 
‘* Asit is now eleven years since No, ] was thoroughly 
‘* examined, it is also desirable that this boiler should 
‘be prepared for this purpose.” Our readers will 
observe that no question was raised of discontinuing 
the insurance, it was merely stated to be ‘* desirable ” 
that the boiler should be examined! On January 
7th, 1878, the insurance company again write to the 
owner and say: ‘On the 3lst ult. one of our 
‘“‘inspectors examined your boilers internally, he 
‘“‘ being unable to make a ‘thorough’ examination, as 
‘the flues were in a very dirty condition, there 
‘* being an accumulation of mud in the bottom flues, 
‘* as much as 3 in. deep, owing to the defective con- 
‘‘dition of the drain.” The letter then goes on to 
describe some internal furrowing and other defects 
and concludes as follows : ‘‘ The boilers were other- 
‘¢ wise found in good condition as far as could be 
‘*seen, but as No.1] has not been ‘thoroughly’ 
‘* examined since 1866, and we have not yet had 
‘an opportunity of thoroughly examining No, 2, 
‘it is desirable that the drain be repaired and the 
‘* external flues properly cleaned at an early oppor- 
‘tunity in order that a satisfactory examination 
‘‘ may be made.” It will be seen from these extracts 
that in January, 1878, the boilers still remained 
without an ‘entire’ examination, and nothing 
appears to have been advanced at the inquest to 
show that such an examination was made until 
January, 1880. On January 9, 1880, the insurance 
company wrote to the boiler owner and reported on 
the examination made by their inspector on the 
5th of that month. From this report we give the 
following extracts: ‘‘On the 5th inst. one of our 
‘‘ inspectors examined your boilers as far as prac- 
‘‘ ticable both internally and externally. He was 
“unable to make a satisfactory examination as the 
‘¢ plates were coated with scale at the water side 
“from jin. to as much as 3 in, thick. . . . The 
‘* seating walls are in a damp condition, more espe- 
** cially at the front end of No, 2, about the blow- 
*‘ off pipe, and I should recommend you to remove 
‘* the brickwork in several places in order that the 
“ actual condition of the plates in contact with it 
‘‘ may be ascertained, and some effective means to 
‘* prevent the dampness should also be adopted. 
‘The angle-iron and rivet heads at the bottom of 





* In our issue of the 12th inst., in speaking of the ex- 
ploded boiler (vide page 484 ante), we stated that it 
appeared thatthe boiler had been examined at Christmas, 
1880 ; this remark we find was founded on erroneous infor- 
mation, as the evidence subsequently given showed that the 
boiler had not been entirely examined since January, 1880, 
or for considerably over two years at the time of the 
explosion. 





‘the front end of each boiler are more or less 
‘“* reduced owing to the dampness referred to, and 
‘the plates near the firat three ring seams at the 
‘‘ bottom of No. 1 are grooved internally +, in. 
‘deep, 16 in. in length, and the front plate is 
‘‘ similarly grooved round the crown of each fur- 
“nace angle iron.” 

The report just quoted referred to the last 
so-called ‘‘ entire” examination of the boiler made 
prior to the explosion, and from it and the extracts 
of letters previously given, it will be seen that 
during the first thirteen or fourteen years of its life 
—for twelve and a half of which it had been under 
insurance—the boiler had received apparently but 
two ‘‘entire” examinations at the hands of the 
insuring company, the first of these, made in 
December, 1877, being incomplete on account of 
the condition of the flues ; while in the second case, 
in January, 1880, the inspector was ‘unable to 
‘‘ make a satisfactory examination,” for the reasons 
above stated. It might reasonably, we think, have 
been expected, considering the condition of things 
revealed at the examination of January, 1880, that 
the insuring company would at once have pressed 
for an early opportunity of making a really thorough 
inspection ; but nothing of the kind occurred, and it 
was not until June, 1881, or about a year and a 
half after the last so-called ‘‘ entire’ examination, 
that application was made for an opportunity to 
make another thorough inspection. ‘The original 
owner of the boiler, Mr. John Walker, had died in 
May, 1880, and the business was subsequently 
carried on by his trustees, Mr. Richard Burton, who 
gave evidence at the inquest, becoming the manager 
of the works. Mr. Burton does not appear to have 
paid attention to the applications for opportunity 
to inspect made during the latter half of 1881, until 
at the Christmas of that year he had the boiler pre- 
pared for examination, and wrote to the Boiler 
Insurance and Steam Power Company to send an 
inspector. This letter, dated December 31, 1881, 
was, in consequence of the holidays, not received by 
Mr. McDougall, the chief engineer of the insuring 
company, until January 3rd of this year, that being 
the day on which Mr. Burton desired the examina 
tion made. It was not possible—owing to the press 
of work at that time—to send an inspector at such 
short notice, and Mr. McDougall telegraphed Mr. 
Burton to that effect. Other applications were 
made for opportunity to inspect, Bat Mr. Burton 
appears to have considered that as the boiler cauld 
not be inspected at Christmas it had better be left 
until next Whitsuntide—in the mean time, as we 
have seen, the boiler exploded, and caused loss of 
life, in addition to very serious damage to property. 

It was not in the least disputed at the inquest 
that the corrosion which led to the explosion could 
readily have been discovered by competent inspec- 
tion, but some difference of opinion was expressed 
as to the time during which the corrosion had been 
going on. It was acknowledged that with simple 
dampness a considerable period, probably one or two 
years, would be required to bring the plates into 
such a dangerous condition, but Mr. McDougall 
suggested that with a large amount of sulphur in 
the coal an acid moisture might result from the 
presence of dampness, and under these conditions 
the corrosion might be caused in six months or so, 
The reports above quoted, however, show the pre- 
seuce of dampness for a considerable period, and 
no evidence was afforded to show that any change 
had recently been made in the character of the 
fuel such as would lead to the acid corrosion which 
Mr. McDougall suggested. 

Many of our readers will remember that the year 
before last a somewhat warm discussion took place 
in our columns as to the efficiency or otherwise of 
the inspection carried out by boiler insuring com- 
panies, and the facts made public in connexion with 
the Radcliffe explosion afford additional proof of 
the importance of the question then raised. What 
we then asked® was: ‘‘ Do or do not boiler inspec- 
** tion companies consider that their inspections of 
‘¢ the boilers insured by them are sufficient to war- 
‘* rant the owners of these boilers from dispensing 
‘“‘ with other skilled inspection, or is it considered 
‘* that boiler owners should have their boilers sub- 
‘* jected to skilled inspection quite apart from that of 
“« the employés of the insuring company ?” It is sig- 
nificant that to the question so put, not a single 
boiler insurance company gave a direct reply. Are 
we to assume from this silence that the various 
companies do not consider their inspections alone 
sufficient, or in other words, are these inspections 


* Vide ENGINEERING, vol. xxx., p. 346. 
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to be regarded as merely sufficient to keep the 
average condition of the insured boilers up to 
that standard which makes insurance profitable ? 
We are far from desiring to say that it would not 
be perfectly justifiable for boiler insurance com- 
panies to take up the position that these inspec- 
tions are made solely for their own benefit, and to 
insure their success as commercial concerns. On 
the contrary, such a position would be entirely 
legitimate, and we would even go so far as to say 
that inspection of the kind defined would in many 
cases have a material effect in promoting safety. 
But it would not be thorough boiler inspection as the 
term is now generally understood. Rightly or 
wrongly, the great bulk of boiler owners who insure 
their boilers labour under the impression that they 
are by so doing securing all the skilled inspection that 
is desirable. Mr. Burton, when examined before the 
coroner with reference to the Radcliffe explosion, 
said, in answer to a question put by Mr. T. J. 
Richards, of the Board of Trade, as to the object of the 
boiler which exploded being insured : ‘“‘ The object 
‘was to have it examined, and to remove the 
‘« responsibility from our shoulders on to theinsurance 
*‘ company ;” while when one of the jurors put the 
question, “If the company had sent word saying 
‘‘ that they would cancel the insurance if you did 
‘‘ not have a thorough inspection, what would you 
‘‘ have done?” Mr. Burton replied, ‘‘ [should have 
‘* got the boiler ready at once.” We venture to say 
that there are thousands of insurers who hold the 
same opinion as it appears Mr. Burton did, namely, 
that as long as the insurance continues in force their 
boilers are not in a condition involving any danger. 
As we have said, this popular view of the matter may 
be right or it may be wrong; but let it be clearly 
stated whether it is right or it is wrong, and let an end | 


be put to the misunderstanding—if it is a misunder- | 


standing—which experience has shown but too fre- 
quently results in death. The facts revealed at 
numerous inquiries into boiler explosions clearly 
show that under the existing state of the law many 
boiler owners are most recklessly indifferent to the | 
care of their boilers, and boiler insurance companies 
have no doubt frequently great difficulties to con- | 
tend with in getting attention to their requests for | 
proper opportunities for thorough inspection. We | 
have no desire to underrate these difficulties; but | 
we hold that with more firmness in insisting on such | 
facilities for inspection as a condition for the con- | 
tinuance of the insurance many obstacles would dis- | 
appear. As matters now stand there is reason to| 
believe that the fear of losing clients—to say nothing | 
of the question of expense—in too many instances | 
interferes with the desirable firmness in insisting on | 
proper opportunities for inspection, and hence results 
which can only be deplored. 

It cannot be too clearly stated that the Radcliffe | 
explosion was no “accident ;” it was a failure re- | 
sulting from a perfectly discoverable and avoidable 
cause, and hence it follows that it was a failure for 
whom some one was to blame. It is quite unneces- 
sary that we should attempt here to apportion that 
blame; we have stated the facts and our readers | 
can draw their own inferences. We are glad that 
the Board of Trade was represented at the inquiry, | 
and the report of Mr. T, J. Richards, whose great | 
experience in these matters is well known, will be | 
looked for with great interest. In conclusion, we | 
may remark that on Monday last the Boiler Explo- | 
sions Bill, which has already received the general | 
assent of the House of Commons, was read for a} 
second time in the House of Lords, and there is} 
every hope that it may soon become law. We) 
have every confidence that when in force it will 
most materially aid in bringing the responsibility for | 
explosions home to the right quarters, and that 
it will effect this end without inflicting any incon- 
venience whatever to those who maintain their | 
boilers under efficient supervision. 


| 
THE FORTH BRIDGE. 

Tue Select Committee appointed by the House of 
Commons to consider the above project held their | 
first sitting on the 2nd, and their last on the 
19th instant. Ample time therefore was afforded | 
the members to consider the evidence adduced by 
the promoters and the opponents, and the result | 
was that the chairman, Colonel Stanley; a brother | 
of Lord Derby, declared the opinion of the Com. | 
mittee to be that the allegations in the petitions had | 
not been sustained, and that ‘‘ no opposition in sub- 
stance to the design had been brought before them.” 
Of course the Bill has yet to undergo investigation 
in the Lords, but after such a decision by the strong 











tionally important Bill, and after the speech of the 
President of the Board of Trade declining to oppose 
the Bill, and the statement of Colonel Yolland, 
General Hutchinson, and Major Marindin, the 
Committee of inspecting officers appointed to 
confer with Mr. Fowler and Mr. Baker, that they 
were entirely in accord with the proposals of the 
engineers, it is hardly necessary to say that further 
opposition must be futile and can only benefit 
solicitors and counsel at the expense of the share- 
holders of the Caledonian Railway. 

As regards the nature of the opposition in the 
Commons, it may be stated that the only point in 
dispute was whether it was permissible for the 
bridge to have an arched instead of a level soffit. 
It was admitted by the opponents that a bridge was 
desirable in the interests of the public, and that 
apart from the question of headway the bridge 
designed by Mr. Fowler and Mr. Baker was cheaper 
and better than any other form of bridge which 
could be suggested. The engineers called by the 
opposition, therefore, merely modified the proposed 
continuous girder design by giving it a straight 
instead of a curved bottom member. By this modi- 
fication they of course largely increased the cost of 
the structure and reduced its lateral stiffness to a 
considerable extent under heavy but partial blasts 
of wind. The difficulty of erection was enhanced, 
and the bridge altogether was transformed into an 
ugly commonplace type of structure. A carefully 
executed model of the bridge about 13 ft. in length 
enabled the promoters to dispense with a mass of 
evidence, for the inherent lateral stiffness of the 
design, spreading out as the base of the bridge does 





to a width of 120 ft., became self-evident to the 
Committee, and similarly the vertical stiffness and 
immobility under a rolling load were equally mani- 
fest. This model is now by request placed in the 
House of Commons for the inspection of the 
members generally. 








In announcing the passing of the preamble of the 
Bill the Committee suggested the insertion of a 
clause ‘‘ by which the safety of the public will be 
insured in respect of the inspection of material and 
the construction of the bridge during the time it is 
in course of erection, and before it is handed over 
for the final inspection of the Board of Trade.” 
Clearly, as the Board of Trade have no machinery 
for carrying on an inspection of this kind, the clause 
could only result in the appointment by the Board of 
some engineer to inspect and practically control the 
proceedings of the responsible engineers of the 
bridge. ‘This would be intolerable, and luckily 
the Board of Trade felt it would be so, and 
appeared before the Committee, who discussed the 
matter with closed doors. On the readmission of 
the parties Mr. Farrar, the permanent secretary of 
the Board of Trade, made a statement as follows: 
‘** The Board of Trade have been anxiously trying to 
meet the view of the Committee without, on the 
other hand, departing from principles which they 
think are important in the interest, not only of the 
promoters, but of the public, and of public safety. 
They feel that anything that can be done in the way 
of inspection, and in threwing light upon what is 
done in an undertaking of this magnitude, is a duty 
they ought to undertake. On the other hand, the 
duty of controlling the engineer in the detail of the 
work, and of rendering themselves responsible for 
the material used, for the details of the construction, 
and for the work that is done, is a responsibility 
which they think they could not properly undertake, 
and which if they professed to undertake would 
relieve the company and their engineer of respon- 
sibility. They have, therefore, endeavoured to 
meet the views of the Committee by a clause which 
will give them the power of inspecting during the 
progress of the works, and of reporting and showing 
to the public how the works are proceeding without 
taking out of the power of the engineer the control 
of the work. They will probably be able by that 
inspection to test the way in which the work is pro- 
ceeding, and should there be any considerable care- 
lessness or deviation from the original intention, it 
is probable their inspectors will be able to detect it. 


| At the same time | wish to guard the Board of 


Trade entirely against the supposition that they 
can be held responsible for the nature of every piece 
of steel that is put in, or for the mode in which 
every rivet is inserted—that is a thing utterly 
impossible for them to du without taking the work 
out of the hands of the engineer, but I believe that 
this clause will give the public adequate security.” 

The above very sensible views of Mr, Farrar 


Committee specially appointed to consider this excep- 
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were given effect to in a clause submitted by the 
promoters. The only exceptional thing about the 
inspection of the Forth Bridge will be that General 
Hutchinson probably will visit the works every 
three months during their progress, instead of once 
and for all on their completion. 


THE TELEPHONE PATENTS. 

During the progress of the trial we referred 
shortly to the case of The United Telephone Com- 
pany, Limited, v, Harrison Cox-Walker and Co., in 
which the validity of the telephone patents of Pro- 
fessor Bell and of Mr, Edison has come into question, 
The case after having occupied the attention of the 
Court for fifteen days, came toan end on Friday last 
when judgment was delivered by Mr. Justice Fry. 
The action was for damages for and an injunction 
against the alleged infringement by the defendants 
of the patents of Professor Graham Bell (Morgan. 
Brown, No. 4765 of 1876) and Mr. Edison (Edison, 
No. 2909 of 1877), of which patents the United 
Telephone Company are the owners. ‘These patents 
have both been amended by disclaimers—Bell’s 
patent once and Edison’s twice—by means of which 
the greater number of claims have been in each case 
cut out. In fact, out of a large number only the 
substantial claims having reference to the telephone 
as commercially used have been retained. In Bell's 
patent the only claims left refer to the “plans” 
numbered in the specification as the fourth and fifth, 
The ‘fourth plan” is the well-known Bell telephone 
with transmitter and receiver of the same form, in 
which the vibration of the plate of the transmitter 
in front of an electro-magnet, by acting inductively 
upon the magnets and the battery currents passing 
through its coils along the line wire, gives to a 
voltaic current which is otherwise constant an undu- 
latory character which reproduces upon the dia- 
phragm of the receiver the vibrations of the plate 
of the transmitter. In the “ fifth plan” the core 
of the electro-magnet is replaced by a permanent 
magnet and the battery current is dispensed with, 
the only current passing along the line wire being 
the undulatory current produced by the motion of 
the inductive plate of the transmitter in front the 
permanent magnet. 

In Edison’s patent, as twice amended, only three 
claims are left, viz., lst.‘‘In an instrument for 
transmitting electric impulses by sound, adiaphragm 
or tympan of mica, substantially as set forth ;’ 2nd. 
‘* In an instrument for transmitting electric impulses 
by sound the combination with a diaphragm or 
tympan of electric tension regulators substantially 
as hereinbefore described for varying the resistance 
in a closed circuit, substantially as set forth ;” and 
3rd. ‘* The method herein specified, of recording 
the undulations of the diaphragm on yielding mate- 
rial, and the reproduction of sound by such material 
acting upon a diaphragm to communicate to the 
same vibrations similar to the original ones, sub- 
stantially as set forth.” 

As is well known, in the telephone as now worked, 
a carbon transmitter is used in combination with 
the Bell receiver, and the infringements complained 
of by the plaintiffs referred to both these parts. 
These infringements were the Hunning’s transmitter, 
used by the defendants, which was alleged to 
infringe Edison’s transmitter ; and the Cox-Walker 
and Hickling receivers, as to the identity of which 
with Bell’s there was practically no dispute. 

For the plaintiffs the counsel employed were 
Messrs. Aston, Q.C.; Webster, Q.C.; Cozens- 
Hardy, Q.C.; and J. F. Moulton, F.R.S. ; and for 
the defendants Messrs. J. Pearson, Q.C.; Hemming, 
Q.C.; Goodeve and F, L. Muirhead. The principal 
witnesses examined were, on behalf of the plaintiffs, 
Sir F. Bramwell, F.R.S.; Sir W. Thomson, F.R.S. ; 
Dr. Hopkinson, F.R.S.; Mr. Imray, and Mr. E, H. 
Johnson; and for the defendants, the Rev. H. 
Hunnings, Professor Sylvanus P. Thompson, Dr. 
Muirhead, Mr. W. Ladd, Professor Dolbear, Dr. 
rr Professor Barrett, and Professor Ayrton, 
F.R.S. 

The defences raised on behalf of the defendant 
company were very various, and covered a wide 
area; the defences as to the Bell patent and the 
Edison patent respectively being of course quite 
distinct. 

As to Bell's patent, the main defence was that 
the patent was bad by reason of anticipation. Two 
anticipations were chiefly relied upon. ‘The first 
arose from the description and illustration of Reis’s 
musical telephone published in the Zeitschrift of 
the German and Austrian Telegraph Union, and 
deposited in the libraries of the Patent Office and 
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of the Institution of Civil Engineers, This periodical 
is in German, and a preliminary question arose as 
to whether the invention could be said to have been 
‘‘ published” in the sense necessary for anticipation.* 
Upon this point, which, in the form in which it was 
raised, is one of some novelty, Mr. Justice Fry came 
to the conclusion that, upon the evidence, the 
publication must be considered to have brought the 
Reis telephone within the knowledge of scientific 
persons in this country. But upon the invention 
thus published the learned judge came to the con- 
clusion that there was nothing in Reis’s receiver 
which could be considered to anticipate Bell’s. 

The second of the anticipations mainly relied on 
arose from the address of Sir W. Thomson at the 
Glasgow meeting of the British Association in 1876, 
and an instrument there exhibited by him. In that 
year Sir W. Thomson visited the Philadelphia 
Exhibition, saw Professor Bell there, and heard 
articulate sounds through a telephone made and 
exhibited by that inventor. The receiver of this 
telephone consisted of a tubular electro-magnet 
about din. in diameter enclosing a barelectro-magnet, 
the top ends of the tubular magnet and the axial 
bar magnet being of opposite polarity. Over the 
tubular magnet was placed a disc of thin steel which 
touched the annular pole throughout its circum- 
ference, and was held there by magnetic attraction, 
when a current was passing, at a small distance from 
and within the inductive influence of the central 
magnetic core. ‘The action of the instrument when 
used as a receiver was thas practically the same as 
that of the present Bell receiver, but it was con- 
tended by the plaintiffs that it differed from it in 
the fact that it could not be used as a transmitter 
as well as a receiver. Before Sir W. ‘Thomson 
left America, Professor Bell presented to him one 
of his instruments in a parcel, which was not 
opened by Sir W. Thomson until he was on board 
ship on his way back to England. Upon opening 
it he found that the top disc was secured by means 
of ascrew at one point of its edge to the top of the 
annular magnet, and that instead of lying flat it 
touched the rim of the annular magnet only at this 
point, and was therefore free to vibrate as a tongue.t 
Upon this point Sir W. Thomson’s evidence is to 
the effect that he thereupon, on seeing this instru- 
ment and supposing it to be similar to the one he 
had seen at Philadelphia, thought he must have been 
mistaken in his view of the modus operandi of the 
Philadelphia instrument, and in the description of 
its action which he had given in his report upon the 
Exhibition. 

At the meeting of the British Association at 
Glasgow, Sir W. Thomson exhibited this instru- 
ment, which had been given to him by Bell, and in 
his address gave some account of what he supposed 
was the theory of its operation. According to the 
view of the evidence taken by the learned judge, both 
Sir W. Thomson and those who heard-him were 
under the impression that the screwed-down disc 
was meant to vibrate as a free tongue, and hence the 
kernel of Bell’s invention, which consisted in the 
use of a stiff vibrating plate, was not made known. 


the vibrations of the one shall occasion electrical 
undulations in the other or in itself.” This claim 
certainly reads, at first sight, like a claim to the 
discovery of undulatory currents pure and simple, 
produced by means of a vibrating magnet, which 
was known to Faraday. Bell, however, in his 
specification states that ‘It has long been known 
that when a permanent magnet is caused to approach 
the pole of an electro-magnet a current of electricity 
is induced in the coils of the latter, and that when 
it is made to recede a current of opposite polarity 
to the first appears upon the wire.” In view of this 
statement Mr. Justice Fry, remarking that the 
patentee has himself shown that he knew what the 
previous state of knowledge upon the subject was, 
continues, ‘‘I have already expressed my opinion 
that Mr. Bell was the author of a very remarkable 
discovery. I think, furthermore, that he has endea- 
voured honestly to describe that discovery in his 
specification, and where these two things are found, 
I think it is the duty of a judge to give, if needful, 
a benign interpretation to the words of the docu- 
ment.” Other points, which were less dwelt on 
than those noted above, were raised by the defend- 
ants, in opposition to the validity of Bell’s patent, 
but they were all overruled by the judge, and an 
injunction was granted restraining the defendants 
from infringing Bell’s patent. 

Upon the Edison patent the plaintiffs were less 
fortunate, every objection to this patent being over- 











ruled except one, but that one being held sutticient 
to destroy the validity of the patent as it stands at 
present. The Edison transmitter, as is well known, 
is founded upon the fact that a varying compressing 
action upon plumbago or similar material increases 
or decreases its resistance, and that the electric 
force ina circuit may be varied by “ increasing or 
lessening the intimacy of contact between conduct- 
ing surfaces placed in the circuit.” In the Edison 
transmitter as generally used, a stiff diaphragm, 
vibrating under the influence of the voice, acts upon 
a button of compressed lamp-back placed between 
two platinum electrodes, through the medium of 
a disc of cork placed between the disc and one 
platinum electrode. ‘The pressure between cork and 
electrode is regulated by means of an adjusting 
screw. In Hunnings’s transmitter no screw adjust- 
ment is requisite. A layer of powdered coke is 
placed between two platinum foil electrodes which 
do not act as stiff diaphragms and do not vibrate as 
a whole like the tympan or stiff diaphragm of the 
Edison transmitter. The action of the Hunnings 
transmitter is therefore in this respect different 
from that of the Edison transmitter, and it was 
certainly open to argument whether Hunnings’s 
transmitter comes within the words of Edison's 
second claim as set out above. Upon this point the 
decision of the learned judge was in effect that the 
Edison ‘tension regulator,” ‘substantially as 
described,” was a ‘tension regulator” made of a 
substance possessing the qualities of semi-conduc- 
tivity, resiliency, and compressibility, and that the 
Hunnings transmitter was like Edison’s, a ‘‘ com- 
bination of a diaphragm (that being the platinum 


It was also shown that Sir W. ‘Thomson had tried |foil), vibrating with the voice and a tension 
to make the Glasgow receiver speak and had failed, |regulator consisting of a semi-conductive, resilient, 


and that Dr. Muirhead had tried to construct a 


| 


and compressible substance, and it is therefore 


similar instrament and had failed to make it work. | within the scope of Edison's specification.” 


In addition to this the evidence went to show that | 


Another point upon which a considerable fight 


the Bell receiver was a much better thing than the | was made by the defendants, was upon the first 
Glasgow receiver, and, therefore, upon the cases as | claim of Edison’s patent, as set out above. It was 


to what kind of anticipation is necessary,{ and ‘ the 
burden being on the defendant to show that the 
anticipation of the Bell receiver by the Glasgow 
receiver was by an instrument practically as good 
as the patented one,” the learned judge gave his 
decision on this point in favour of the plaintiffs. 

A further objection taken to Bell’s patent was 
that his first clam was a general claim for some- 
thing that was quite old, namely, Faraday's dis- 
covery that electric currents are produced by the 
inductive action of a magnet upon a coil of wire. 

The first part of the claim runs thus: ‘‘ The com- 
bination substantially as set forth, and described 
respectively in the fourth and fifth plan above 
referred to, but subject always to the disclaiming 
notes, of a permanent magnet (or other body capable 
of inductive action) with a closed circuit, so that 

* ihe cases cited on this point were: Lang v. Gisborne, 
31 Beay., 133; Plimpton v. Malcolmson, 3 Ch. D., 531; 
Plimpton v. Spiller, 6 Ch. D., 412; Househill Co. 7. Neilson, 
1W.P.C., 718. 

+ This instrument was illustrated in the number of Ene1- 
NEERING for December 22, 1876 (vide vol. xxvi., page 518). 

t Hills v. Evans, 4 De G. F. and J., 288; Neilson v. 
Betts, L. R. 5 H. L., 15. 











said that this was a claim for making an old thing, 
viz,, a vibrating diaphragm in a telephone, of a par- 
ticular material, viz., mica, and that upon legal pre- 
cedents,* was a bad claim, Upon this point Mr. 
Justice Fry says: *‘ Does that claim meau that he 
claims the mica diaphragm or tympanum in all 
instruments for trasmitting electric impulses by 
sound? If it did, it appears to me that the claim 
would be bad, because that would be the claim of 
the application of an old substance to a particular 
purpose without the use of any ingenuity or inven- 
tion in that application; but if it means that the 
mica diaphragm is claimed in an instrument for 
transmitting electric impulses by sound, which is 
described in the specification, then I think that it is 
not in any way bad, and upon the whole I have 
come to the conclusion that it may be read as 
relating only tothe mica diaphragm in combination 





* Hill v. Thompson, 1 W.P.C., 239; R. v. Cutler, 1 
Macr. P.C., 137, and 14 Q.B., 472; Tetley v. Easton, 1 
Macr., P.C., 68; Thompson v. James, 32 Beay., 570; Wal- 
ton v. Potter, 1 W.P.C., 595; Rushton v. Crawley, L.R. 
10 Eq., 522; Mackelean v. Rennie, 13 C.B.N.S., 525 
Jordan v. Moore, L.R.1 C.P., 624. 





with the rest of the instrument.” If this be the 
true reading of the claim we are at a loss to see 
what is its use. 

The one point raised by the defendants upon 
which they have succeeded is an objection founded 
on a variance between the complete and the pro- 
visional specifications, and upon this objection the 
learned judge dismissed the action as regarded the 
Edison patent. We understand that notice of 
appeal on this point has been given by the plaintiffs, 
so that in the mean time the law is ina state of 
uncertainty, but the decision, should it be upheld, 
will be of great importance. Shortly, the objection 
is that the subject of Mr. Edison’s third claim, viz., 
the phonograph, is nowhere to be found described 
in the provisional specification, and that this 
invalidates the patent.* 

The title of Edison’s patent is “Controlling by 
sound the transmission of electric currents, and the 
reproduction of corresponding sounds at a distance,” 
and this title certainly would not include the phono- 
graph as ordinarily applied. The only words in 
the provisional specification which can be taken 
to refer to the phonograph occur in the following 
sentence: “Io carry out the peculiarities of my 
invention under the varying conditions of use, [ 
have devised several modifications of the transmitting, 
receiving, and intensifying devices employed in this 
sound telegraph; portions of the apparatus are inter. 
changeably available in transmitting or recording ; 
others are adapted to local use; some are only 
available in transmitting, and others are only for 
receiving ; and some portions of my improvement 
can be availed of (sic) to make a record of the atmo- 
spheric sound waves, or of the electric waves, or 
pulsations corresponding thereto or resulting there- 
trom.” ‘The learned judge took the view that the 
provisional specification was intended to refer solely 
to the “ sound telegraph” and its adjuncts, and that 
the claim for the phonograph apart trom any appli- 
cation to such use invalidated it. After referring 
at length to the case of Bailey v. Roberton, the 
learned judge speaking in reference to the words 
above quoted from Edison’s provisional specification, 
proceeded, ‘* Now, no doubt, some of those words 
do explain, or might be held to refer to an instru- 
ment like the phonograph ; but when I ask myself 
whether they in any manner describe the nature of 
the invention, I am bound to say that they do not ; 
these, as I have already observed, are merely 
methods for carrying out the peculiarities of the 
invention ; which invention, I repeat, is confined to 
the transmission of sounds by electrical agency to a 
distance. Supposing an inventor had during the 
six months which preceded the complete specifi- 
cation invented the phonograph, not as applied 
to the electric telegraph, but operating by itself, 
can it be said that the invention would have 
been protected by the description contained 
in this provisional specification of that instrument, 
I agree that the provisional specification need not 
describe the manner in which an invention is to be 
carried into effect. Lagree that it need not describe 
the nature of the invention otherwise than roughly ; 
but it ought to do so fairly and honestly, and if Mr. 
Edison was, at the time at which these letters patent 
were granted, in possession of that very remarkable 
mechanical invention by which speech could be 
reproduced, not necessarily ata distance, but in the 
same room in which it was uttered, I do not think 
the provisional specification was an honest state- 
ment of the nature of that discovery.” 

There can be no doubt that this decision will 
cause many patentees considerable uneasiness, as 
the line between what may and may not be inserted 
in the final specification of what is invented by 
the inventor in the way of improvement during 
the six months’ grace allowed to him is by no means 
clearly defined. ‘Ihe object of the provisional speci- 
fication is supposed to be to enable the patentee to 
work openly at his invention during six montbs, 
occupying himself by improving his invention. What 
improvements made in that time, and therefore not 
specifically indicated in the provisional specification, 
may be, on the one hand, inserted in the com- 
plete specification and be made the subject of a 
claim, or must, on the other hand, be made the sub- 
ject of a separate patent, does not seem at all clear. 
It is to be hoped that if the appeal is fought out this 
point will be made clear. 





* The cases cited on this point were: Bailey v. Roberton, 
3 App. Cas., 1055; Stoner v. Todd, L.R., 4 Ch., 585 


Newall v. Elliott, 4 C.B.W.S., 269; Penn v. Bivby, L.R., 
2 Ch., 134. 
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PRIVATE BILL LEGISLATION. 


Nornine of any general interest has arisen in the 
Committees of the House of Lords since our last 
report. In the Commons, Group 1, the Committee, 
of which Sir H. Selwyn-I[bbotson is chairman, have 
had before them the East London Railway Bill, by 
which among other things power is sought to con- 
struct a short junction line from a point south of the 
Whitechapel Station on that railway to a point on 
the authorised Metropolitan and District joint line 
in the Whitechapel-road, about one-third of a mile 
west of the London Hospital ; this would be a dupli- 
cation for a short distance of the junction autho- 
rised in 1879, which commencing on the north side of 
Whitechapel Station, necessitated the passage through 
it of all the traffic which in future would pass between 
the Metropolitan and East London Railway systems. 
The Metropolitan Board of Works opposed the 
formation of this new junction, as they contended 
that if it were carried out there would be no imme- 
diate obligation to construct that authorised in 
1879, consequently the trains would be run so as to 
avoid Whitechapel Station and thus deprive the 
inhabitants of this district of their only access to the 
City and West-end. The Committee were evidently 
of opinion that such a contingency might arise, and 
therefore only granted the Bill on condition that the 
junction of 1879 be first constructed before any 
powers were made use of for the construction of 
that now proposed. 

Group 6.—The Bill of the Southampton Harbour 
Board has been passed. By it is authorised some 
additional pier and tramway accommodation in con- 
nexion with the Corporation quays at Southampton. 
Then followed the consideration of some of the 
pumerous sections of the London and South- 
Western Railway Bill. The first was for the acqui- 
sition of some land at Swathling, near Southampton, 
which it was said was required for additional station 
and siding accommodation ; this was opposed by the 
owner, who complained that such a proceeding was 
an unjustifiable interference with personal rights ; 
that the formation of good sidings at that spot was 
by no means a necessity, and would be extremely 
detrimental to the enjoyment of his property, upon 
which he had spent a large sum of money. The 
Committee agreed with him, for they threw 
out that portion of the Bill without calling on the 
opposing counsel to make a speech. 

The next part was for powers to acquire property 
and stop up certain roads near Surbiton Station. 
The latter portion was opposed by ‘the Surbiton 
Local Board, who considered that if large areas of 
jhe thoroughfares vested in them were to be taken 
possession of by the railway company, at no cost to 
the latter, something in the way of a set-off should 
be given to them; accordingly they had sent a 
deputation to the manager and engineer of the rail- 
way company, asking them to give a better access 
across the railway station at Surbiton and to widen 
the bridges carrying roads, once lanes now 
important thoroughfares, over the railway; they, 
however, met with scant favour from these autho- 
rities, and were told that nothing could be done. 

The Surbiton people then determined to state 
their grievances to the Committee, whom they hoped 
would perform the part of Deus ex machina, and 
see fair play. The railway company relied upon 
the fact that having been incorporated before the 
passing of the Act of 1845, they did not come 
under its stringent provisions and were desirous 
that the ‘‘ court should award that which the law 
allowed,” and no more; however, on hearing the 
evidence of the opposition which put the case in 
very plain colours, the Committee made their award, 
which granted in the fullest degree that which 
the Surbition deputation had been refused by the 
railway company. 

That portion of the Bill relating to works at 
South Kensington was next taken and passed. 
These works are rendered necessary by the provi- 
sion in the Kingston and London Railway Act of 
last year, which forbids the running of South- 
Western trains over the District line until they have 
provided an independent station at South Ken- 
sington. ‘This will be constructed over the trian- 
gular plot of ground bounded by the District Rail- 
way between Pelham-place and Fulham-road, the 
Fulbam-road, and the extension of Pelham-place to 
that road, It is to be like a small Victoria Station, 
and to be practically a West-end terminus of the 
South-Western Railway. 

On Tuesday, after deliberating for nearly three 
hours with closed doors, the Committee upon the 





Regent's Canal and Dock Railway Bill passed the 
preamble, but they required the insertion of clauses 
of a stringent nature in order that the navigation 
interest might be properly protected. ‘They were 
to the effect that no narrowing of the navigation 
area should be made; that no portion of the water- 
way should be stopped for more than ten days at a 
time, and then only once during the progress of the 
works ; that the penalties for obstructing the navi- 
gation at times other than those authorised should 
be made heavier; that the tolls on the Regent's Canal 
should not be increased above those in force during 
the last twelve months, and that facilities should be 
given to the Grand Junction Canal Company to 
enable them to purchase of the Regent’s Canal. 








NOTES. 
Tue CHEMICAL EQUIVALENT OF CARBON. 

RECENT experiments of Dr. Roscoe on Cape 
diamonds have a scientific interest in connexion 
with the equivalent of carbon. Following the 
method adopted by M. Dumas, the eminent French 
chemist in 1840, he burned Cape diamonds in 
oxygen, and found that they contain no trace of 
hydrogen. They include, however, some traces of 
a non-combustible ash. Apart from this the 
diamond appears to be pure carbon. The results 
of six experiments made by Professor Roscoe are 
identical with those obtained by M. Dumas from 
Brazil diamonds. He finds that if the equivalent 
of oxygen is represented by 15.96, carbon becomes 
11.07; and M. Dumas points out that if the 
equivalent of oxygen is roundly taken at 16, that 
of carbon becomes 12.002. 


INSULITE. 

A new insulating material, which is said by 
several eminent authorities, including Sir William 
Thomson, to promise results far surpassing all 
other known insulators, has been invented by Dr. 
Fleming. The process is still a secret, but the 
material is stated to consist of cellulose and a 
mineral hydro-carbon found in the Brazils. The 
cellulose may be procured from wood sawdust, 
cotton waste, grass, and other fibres. Insulite is 
stated to be impervious to damp and uninflam- 
mable, two properties which fit it for electric light- 
ing leads and telegraph wires. It can be cut or 
moulded into any desired shape, and will, it is 
expected, take the place of ebonite or paraffined 
slate for electrical instrument cases, as ebonite is 
apt to deteriorate under exposure to light, and slate 
is hard to work. 


ELecTRIc POWER IN THE BLEACHFIELD. 

A novel application of the electric current to 
motive purposes has lately been made at the 
large bleaching yard of Le Breuil-en-Auge, in 
Calvados Department, France. The bleaching 
fields there cover nearly 40 acres of meadow, and 
webs of linen 100 yards in length are frequently 
laid down to bleach. The lifting and transport of 
the cloth is at present done by manual and horse 
power, as steam engines cannot be employed owing 
to the smoke and dust they give rise to. The 
proprietor, M. Duchesne-Fournet, has, therefore, 
introduced an electric tramway into the fields for 
the purpose of lifting and carrying the linen. The 
line is over 2000 yards long, and the train consists 
of an electric locomotive and tender followed by a 
number of low wide trucks to hold the linen. 
The locomotive is ‘fitted with an electric motor, 
which drives the wheels of the framework along 
the rails whenever the current is sent through it. 
The motor can also be made to turn a pair of large 
winding reels which pull in the long webs of linen 
from the green, so that they can be laid in the 
wagons. The power is derived from a battery of 
sixty Faure accumulators, weighing about 1100 1b. 
The weight of the locomotive is nearly twice as 
great, and that of the tender is 1470 Ib., and that of 
each wagon charged is 16801b. With the workman 
and six passengers the total weight of the train is 
estimated at about 14,000 1b. The accumulators 
are charged from a Gramme machine which has 
served to light the factory since 1879 with eleven 
Reynier lamps. 


A New Russian Torrepo Boat. 
Exhaustive experiments have lately been carried 
on at Cronstadt for the purpose of establishing the 
practical value of a new submarine boat designed 
by Mr. Dgevetski. The preliminary trials in the 
Black Sea were considered so satisfactory by the 
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Russian Admiralty that orders were given for 
the construction of fifty of these vessels, some 
being intended for the Black Sea, and others for 
the Baltic. They are from 15 ft. to 20 ft. long, 
and weigh 2 tons 8 cwt., so that a war vessel can 
carry several of them on davits in the usual manner. 
Their form is that of a cigar, and they are pro- 
pelled by a screw, worked by the feet of the four 
men who constitute the crew. These men are 
stationed in the centre of the boat, underneath a 
small glass dome, which enables the commander to 
see his direction. The speed is about four miles, 
and is considered ample for attacking vessels lying 
at anchor or approaching. Under ordinary con- 
ditions, the boat is entirely submerged, with the 
exception of the glass dome, which projects above 
the surface. The method of sinking and raising is 
ingenious. Twoiron rods project, one from the stem, 
and the other from the stern ; and on each of these 
is a weight, which can be made to travel backwards 
and forwards by means of a chain. When the boat 
is required to sink, the weight at the stem is moved 
to the extreme end of the bar. This brings the 
head of the boat down under water, and the screw 
being set in motion, it descends at an angle with 
the surface. When the required depth (which is 
ascertained by a pressure gauge) is reached, the 
weight isdrawn up to the boat, which then maintains 
horizontal course. When it is desired to rise again 
to the surface, the stern is depressed by sliding out 
the hinder weight; the stem rises, and the vessel is 
driven upward. Compressed air sufficient for 
twenty-four hours is stored in a reservoir, from 
which it escapes through a regulating valve, the 
vitiated air being rendered innocuous by chemical 
means. Each boat is furnished with a number of 
torpedoes, which are secured on the outside in such 
a way that they can be released from the interior, 
The boat passes underneath the keel of the vessel 
tobe attacked. The torpedoes are disconnected, 
rise up to the hull of the enemy, and attach them- 
selves to it by suction, for which purpose they are 
furnished with gutta-percha mouths. The boat 
retires to a safe distance, and the torpedoesare fired 
by electricity. 
CANADIAN RaItways. 

The report of the chief engineer of the Govern- 
ment railways of Canada has just been issued for 
the year ending June 31), 1881, and covers all rail 
ways in operation in the British provinces. This 
report is the first in which returns have been made 
by all the lines, and the difficulty of obtaining these 
returns accounts for the lateness in issuing the report. 
The records, however, are more complete than in 
former years. The total mileage on the 3vth of 
June, 1881, was : Railways in operation, 7261 miles ; 
railways under construction on which track is laid, 
335 miles ; railway under construction, 2910 miles ; 
total, 10,506 miles. The mileage on the 30th of June, 
1880, was: Railways in operation, 6891 miles ; rail- 
ways under construction having track laid, 339 
miles ; railways under construction, 1078 miles ; 
total, 83U8 miles. The gauge of the line in opera- 
tion wasas follows : 5 ft.6 in., 60 miles ; 4 ft. 8}in., 
6530 miles; 5 ft.6in., 671 miles. The mileage 
under construction is nearly all of the 4 ft. 8} in. 
gauge. The nominalcapital on the 30th of June, 
1881, was: Ordinary share capital, 128,061,520 dols. ; 
preference share capital, 71,466,460 dols. ; bonded 
debt, 84,891,313 dols.; total, 284,419,293 dols. The 
total amount of aid received from Government and 
other sources was 389,285,700 dols. The increase 
for the year was as follows: Ordinary share capital, 
8,555,484 dols. ; preference share capital, 1,016,320 
dols. ; bonded debt, 4,229,997 dols. ; Government 
and municipal aid, 4,106,143 dols. ; other sources, 
326,565 dols. ; total, 18,234,509 dols. The capital 
per mile of railway completed and under construc- 
tion was: Ordinary share capital, 12,189 dols. ; 
preference share capital, 6802 dols. ; bonded debt, 
8080 dols.; Government and municipal aid, 9923 
dols. ; other sources, 53 dols.; total, 37,047 dols. 
The number of miles laid with steel rails was 
4935. The number of engines in use was 121], 
while cars used in passenger equipment were 1337, 
and for freight purposes, 27,831. There was an 
increase of 7.46 per cent. in the number of pas- 
sengers handled, and of 21.39 per cent. in tons of 
freight. The largest increase in both classes of traffic 
was effected by the Grand Trunk Railway Company 
of Canada. The gross earnings for the year were : 
Passengers, 8,223,254 dols. ; freight, 18,666,982 dols. ; 
mails and express, 946,159 dols.; other sources, 
153,332 dols. ; total, 27,987,509 dols., as against 
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23,536,639 dols. in 1880. The earnings per mile 
from the various classes of traffic were : 








1880—81. 1879—80. 
dols. dols. 
Passenger traffic ... 1135 1024 
Freight “a + 2574 2243 
Mail and express ... ose 130 123 
Other sources 20 15 
Total cn . 93809 3405 
The net profits of the two years were as follows : 
1880—81. 1879—80., 
dols. dols. 

Receipts 27,987,509 23,561,44 
Expenses 20,121,418 16,840,705 
Net profit 7,866,091 6,720,742 


The percentage of expenses to earnings was 71.89 
in 1880-81, against 71.47 in 1879-80. 


ConTINvuoUS BRAKES. 

On Monday last Earl De la Warr moved that 
the House of Lords should go into committee on 
the Railways Continuous Brakes Bill, and he was 
strongly supported by Lord Sudeley, who stated 
that the further experience of the Board of Trade 
has led the officers of that department to fully 
maintain their views as to the conditions which an 
efficient continuous brake should fulfil. The 
motion was, however, opposed by Lord Colville of 
Culross, and by the Duke of Sutherland, and it 
was eventually lost, the “ previous question” being 
carried. It is greatly to be regretted that a Bill, 
which had already been read a second time, should 
have been treated in this way, but the proceedings 
were satisfactory insomuch as the remarks of Lord 
Sudeley show that the Board of Trade intend to 
adhere to the very reasonable demands which they 
have made upon the railway companies as regards 
continuous brakes. Lord Colville of Culross, who 
of course represented the Great Northern Rail- 
way on which line the Smith’s vacuum brake 
is in use, quoted some hackneyed figures to 
show the great safety of railway travelling, and 
then advanced as an argument against automatic 
brakes, the opinion of a “practical engineer” 
who had informed him that “there were many 
* accidents which might happen without the auto- 
“matic brake giving the slightest warning—so 
“long as the couplings did not break—such as a 
“train jumping off the line or taking fire,” and 
“ in the face of such testimony he could not accept 
“ any compulsory legislation on the subject from a 
“ private member of that house.” How, under the 
conditions supposed, matters would be made better 
by the brake being non-automatic Lord Colville 
did not explain, neither did he draw attention to 
the fact that in case of fire, an automatic brake 
being capable of being applied by the guard in the 
rear of a train might render most material service. 
As regards what may happen to a train on its leav- 
ing the line and the relative value of automatic 
and non-automatic brakes under such conditions, 
we recommend Lord Colville to study the par- 
ti¢ulars of the Bawtry accident on his own railway 
in February last year, when owing to the breakage 
of an axle the train left the line and ran 1277 yards 
before being brought to a stand, the accident 
rendering the Smith vacuum brake useless. Before 
being stopped the derailed train‘ ran along the 
Bawtry Viaduct on the very edge of the girder, the 
Government inspector in his report stating that 
“if the wheel had been running half an inch more 
“to the left, it is almost certain that the leading 
“carriage to which it belonged must have fallen over 
“into the road below, and been followed in all 
“ probability by every other vehicle behind itin the 
“train.” Ifthe brake in this case had been automatic 
the train would certainly have beeen arrested before 
reaching the point of danger. As for the Duke of 
Sutherland, who spoke in the London and North- 
Western interests, we must own that he has greatly 
excited our curiosity. He remarked that, “the 
* Bill particularly favoured an American invention 
“ which some time ago was supposed to be a good 
“ brake; but experiments tried within the last few 
“ months showed it to be very inferior to some 
‘‘ others.” The “American invention” to which 
the Duke referred was, we have no doubt, the West- 
inghouse automatic brake ; but what are the “some 
others” which are so superior to it? We thought 
that we had kept ourselves fairly posted as to what 
was being done in the railway world with regard 
to the brake question, but we must own that up to 
the present all the records of accurately conducted 
trials which have come before us show the West- 
inghouse automatic brake to be far ahead of its 
competitors, and especially so on long trains. But if 








there are “some others” to which it is ‘‘ very much 
inferior,” we are anxious to know what these 
brakes are, and when, where, and how they have 
been tested. Surely the Duke of Sutherland would 
only be acting fairly to the travelling public by 
being moreexplicit. Moreover, with these wonder- 
ful brakes available it would be interesting to know 
why on the London and North-Western Railway 
the sectional chain brake (which notoriously does 
not fulfil the Board of Trade conditions) is still 
persistently employed. 





FOREIGN TECHNICAL LITERATURE. 

Le Génie Civile (Paris, May 15), continuing a series 
of papers on the St. Gothard Tunnel, describes and 
illustrates the McKean-Séguin and Ferroux rock drills, 
and the carriages upon which they were fixed for 
working. 





The Moniteur Industriel (Paris, May 18) announces 
that very rich copper ore has been discovered in China, 
between Kupeiku and Jehol, at the foot of the Great 
Wall. The coal mines are about to be worked to their 
full extent, a railway being projected to facilitate the 
transport. 





According to a San Francisco communication to 
Bradstreet’s (April 22), the shipbuilding trade of that 
city is rapidly increasing. The yards are full up with 
work, and in several cases have had to refuse orders. 
The increase of the Hawaiian trade is one of the main 
causes of the activity, but orders are also being executed 
for Mexico and South America. 

The first steel rails ever rolled in Colorado were turned 
out by the Colorado Coal and Iron Company on April 
12, All the material used is of native production. 





The National Carbuilder (New York) for May publishes 
the text of a circular issued by the Carbuilders’ Associa- 
tion to railway officials, asking for their opinion as to 
the advisability of increasing the size of goods wagons 
to more than 20 tons. A series of questions are given, 
with regard to the comparative wear and tear and cost 
of running of the existing 10-ton and 20-ton cars. The 
committee believes that 30-ton cars will cost less in 
construction and maintenance in proportion to their 
carrying capacity, that fewer men will be required for 
the trains, and that numerous other advantages may be 
secured by their adoption. 





The American Engineer (Chicago, April 29) says that 
a new tramcar motor has been brought out in Phila- 
delphia. The power is obtained from the expansion of 
steel springs, the motor consisting of six flat steel bars, 
300 ft. long, 6 in, wide, and } in. thick. They are coiled 
into a ring 18 ft. in diameter, tempered, and then wound 
up to a diameter of 7}ft. Finally, they are placed in a 
cylinder, and wound up by a stationary engine to a coil 
of 40in, diameter, The power of their expansion from 
this size to 7} ft. diameter is said to be sufficient to 
propel a tramear full of people for five miles. The 
springs are thoroughly under the control of the brake- 
man. 





According to the Railway Age(Chicago, April 20) the 
American Bell Telephone Company has in operation 
189,374 instruments and 49,168 miles of wire. These 
are connected with 592 exchanges. The figures show a 
great increase on the preceding year. If the company 
is able to organise a satisfactory system of underground 
wires, a great further development may be expected. 
The charges will in this case be considerably reduced. 

It is stated that within the last few months a repre- 
sentative of the Chicago, Milwaukee, and St. Paul Rail- 
way has purchased in England about 20,000/. worth of 
machinery for the new carriage shops of the company. 





The Scientific American Supplement of April 29, has 
received from a former workman in the McKean petro- 
leum district some particulars of the oil field in the south 
of the Crimea, where he is at present employed. The 
great peculiarity of the district is the presence of petro- 
leum hills, consisting of a mixture of clay and oil, 
brought up by boiling springs. The springs rise out of 
the level ground, and form mounds from which the water 
runs.off, and which remain after the springs have become 
extinct. This material is to be shipped to Paris, where 
the proprietors intend reducing it. It is believed that 
a good quality of illuminating oil and of asphalte can be 
obtained from it. 





The Bulletin of the American Iron and Steel Association 
(Philadelphia, April 26) has collected a quantity of data 
relating to the cost of the labour employed in producing 
the various classes of iron. The figures given are those 
furnished by a very favourably situated works in Eastern 
Pennsylvania, and therefore include no heavy special 
labour which might be required in other places. Pig 
iron is estimated to cost 11.54 dols. per ton in wages, 
including mining and transporting the ore, limestone, 
and coal, and also the wages of the furnace hands. Each 





ton of puddled bar represents an outlay of 23.85 dols., 


and of finished bar 36.27 dols. It is probable that very 
few mills could turn out the finished bar with less than 
40 dols. per ton outlay on labour, but of course the items 
of extra expense would vary according to circumstances. 


M. Baclé contributes to La Nature (Paris, May 6) an 
account of an apparatus designed by M. Ganchez for 
utilising the force of the sea waves. A float weighing 
from 35 tons to 95 tons, is connected with a bell-shaped 
compressor by ropes or chains passing over pulleys. 
The floatis submerged and rises and falls with the waves. 
When it falls it raises the bell, which has previously 
been below the water level, and as it empties itself of 
water, the air rushes into it through openings in the top. 
As the float rises again, the bell sinks, the water rises in 
it, and compresses the air, driving it out into pipes which 
conduct it to reservoirs on shore, whence it can be dis- 
tributed as required, The apparatus, which only exists 
in the form of a model, is described with considerable 
detail, and illustrations are given. 





The Railway Gazette (New York) of April 14 devotes 
a long article to considering the question of the use of 
petroleum as fuel. Athough many attempts have been 
made to utilise a substance which is apparently so valu- 
able a means of heat-production, the writer is of opinion 
that none of the schemes for making iron or running 
locomotives with this fuel have ever proved financially 
successful. The cause of this is simply the fact that 
there is more heat-producing power in a dollar’s worth 
of coal than in a dollar’s worth of petroleum, This amount 
is taken as being 444 1b, anthracite, giving 6,005,544 
heat units—4211b. bituminous coal giving 6,510,765 
heat units—or 1031lb. petroleum giving 2,182,766 
heat units. Practically, however, from 15 per cent. to 
25 per cent. of the heating power of the coal is not 
utilised. Therefore, if it were possible to consume 
petroleum thoroughly, so as to develop the whole of its 
theoretical heat-producing power, this difference would 
be considerably diminished. It is not considered probable 
that the cost of petroleum will be so reduced, and that of 
coal so increased, as to bring the two substances on to 
the same footing ; but even if that were to be the case, 
the enormously increased demand for petroleum result- 
ing from its use as fuel would inevitably tend to re- 
establish the difference in favour of coal. The advantages 
of petroleum—freedom from smoke and cinders, and the 
much smaller space required for its storage—are not 
likely to counterbalance the great cost. 


From the Moniteur des Intértts Matériels (Brussels, 
April 23) we learn that a Government Bill has been sub- 
mitted to the Roumanian Chamber of Deputies for the 
establishment of nearly 230 miles of local railways, to 
unite anumber of the principal towns with the existing 
railways, and also with the Danube. Its cost is estimated 
at about 3700/. per mile, and will be met by the districts 
interested in the construction of the different lines, the 
Government granting them an annual subsidy of 14,500/. 
The gauge will be the same as that of the existing lines, 
4{t. 10}in., but will be constructed ona more economical 
plan. It is expected that the new line will be open in 
1884. 

The contracts for wagons given out by the Belgian 
State Railways have created a certain amount of activity, 
especially in the steel works and steel mills. The demand 
for tyres will probably enable manufacturers to get rid of 
stocks of ingots which have been accumulating for some 
little time. With this exception, the market remains 
quiet. It is stated that in several of the factories at 
Schaffhausen, dynamo-electric machines will be set up 
for the transmission of power by electricity. Two 
machines have already been erected, and are working 
satisfactorily. They are driven by a water-wheel, and 
the electricity is conveyed to several works by means of 
large copper wires. 

The issue of April 30 contains particulars of the tenders 
for coal wagons, lately received by the Administration of 
the State Railways. The quantity purchased consisted of 
1500 side-door 10-ton coal wagons, with Stilmant brakes ; 
and 500 similar ones with screw brakes, all in lots of 50. 
The offers were as follows: 

Wagons with Stilmant Brakes. — La Métallurgie, 
Brussels, 18 lots at prices varying from 102,450 fr. to 
109,900 fr. per lot. A. and V. Halot, 6 lots at prices 
varying from 102,450 fr. to 112,500 fr. per lot. La 
Société de Morlanwelz, 6 lots, commencing at 105,250 fr. 
Les Usines et Fonderies de Baume, several lots, 
105,950 fr. Other firms quoted higher prices than the 
above for various lots. The average of the lowest 30 
tenders was about 108,000 fr. 

Wagons with Scrow Brake.—Nicaise del Cuve, 10 lots 
at prices varying from 121,200 fr. to 131,200 fr. per lot 
La Société Dyle-Bacalan, 2 lots at 124,000 fr. ; 2 lots at 
125,000 fr., and others ranging up to 131,000fr. La 
Métallurgie, 3 lots at 124,900 fr., and 1 lot at 125,700 fr. 
Other tenders were received, ranging up 146,700 fr. per 
lot, the average of the lowest 10 being about 125,800 fr. 
per lot. It will be seen that La Meétallurgie has secured 
the larger part, the remainder being distributed among 
other firms according to price, 

During February of this year, the importation of pig 
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iron into Austria reached 5185 tons against 1863 tons in 
February, 1881. This increase is due to merchants and 
manufacturers having availed themselves of the oppor- 
tunity of securing a stock before the introduction of the 
new customs tariff. 


NOTES FROM THE SOUTH-WEST. 
Newport.—The past week has again been briskly occu- 
ied, and a large amount of tonnage has been cleared away. 
Not only did the shipments of coal exceed 42,000 tons, but 
nearly 8000 tons of iron, &c., were also got off. 


Tredegar.—The iron and steel trades generally in Mon- 
mouthshire and Glamorganshire are not at present in a 
very brisk state, but ironmasters are industriously em- 
ployed in extensions and transformations. One of the most 
active in this respect is Tredegar, where, under the hands 
of a well-known Sheffield firm of engineers, a progress 
has been made in altering the works into steel works. The 
various engines are either in a finished or very advanced 
state, and it is tolerably certain that by the lst of June 
there will be a start made in steel. 


Taff Vale Railway.—The ordinary stock of this com- 
pany was, on Monday, marked on the Bristol Stock Ex- 
change at the unprecedented price of 300/. This is a rise 
from the highest rate at the commencement of this month 
of 141., an increase which seems to have its explanation in 
the rumours of negotiations for purchase by “ a neighbour- 
ing large railway company.” 

Llanelly.—It is exceedingly gratifying to record an 
encouraging improvement in the general tone of the tin- 
plate trade in this district during the past few days. The 
demand is brisker, and prices have been advanced from 
6d. to 9d. per box. This change may be attributed, toa 
certain extent, to the reduction of make which was resolved 
upon a short time since, which has been adhered to by the 
manufacturers of the district. Copper and lead have main- 
tained a rather firm tone, and an improvement is looked 
for in these branches of local industry. 


Cardif.—A fair amount of activity continues to prevail 
with regard to steam coal. Large house coal is in a little 
better request, and prices are perhaps a shade firmer, while 
there continues to be a brisk inquiry for small and for 
coke. The patent fuel houses sustain the activity wich 
has been noted for some time past. In iron ore there is 
little change to note. Last week’s clearances comprised 
114,930 tons of coal, 824 tons of iron, and 4030 tons of 
patent fuel. The arrivals of ore amounted to 7595 tons 
from Bilbao, and 1450 tons from other sources. 


Swansea.—Last week’s shipments from Swansea were 
somewhat above the average, 26,269 tons of coal and 4000 
tons of patent fuel having been cleared. Prices have been 
languid except for bunker coal. The iron trade of the 
Swansea district has exhibited rather a healthier tone. 








NOTES FROM THE NORTH. 

Guaseow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron warrant 
market was again firm last Thursday, and an advance in 
prices to the extent of 3d. per ton was obtained, while a 
fair amount of business was reported. During the fore- 
noon there were transactions at from 47s. 4d. to 47s. 5d. 
cash, and at 47s. 6d. to 47s. 64d. one month, the close being 
buyers at 47s. 5d. cash and 47s. 6d. one month, and sellers 
near. Business was done in the afternoon at from 47s. 5d. 
up to 47s. 7d. cash, also at 47s. 7d. to 47s. 8jd. one month, 
and the close was buyers at 47s. 7d. cash and 47s. 83d. one 
month, and sellers wanting a shade more. On the follow- 
ing day the market showed continued strength, and a 
further gain of 1d. per ton was secured, making an advance 
of 64d. per ton on the week. Business was reported during 
the forenoon at from 47s. 8d. up to 47s. 9}d. cash, and 
from 47s. 10d. to 47s. 11d. one month, and at the close 
there were buyers at 47s. 9}d. cash and at 47s. 1ld. one 
month, and sellers near. Inthe afternoon the quotations 
ranged from 47s. 10d. down to 47s. 74d. cash, and from 
48s. down to 47s. 9d. one month, the market closing 
with sellers at 47s. 8d. cash and 47s. 10d. one month, and 
buyers near. The market was very much depressed on 
Monday forenoon, and there was a fall in prices to the 
extent of 3id. per ton, or half of last week’s gain. In 
the morning there were transactions from 47s. 8d. 
down to 47s. 4d. cash, and the close was buyers at 
47s. 5d. cash and 47s. 7d. one month, and _ sellers 
near. The market was steady and quiet in the after- 
noon, and only a limited amount of business was trans- 
acted, the prices being 47s. 5d. to 47s. 4d. cash. At 
the close of the market there were buyers at 47s. 4jd. cash 
and 47s. 64d. one month, and sellers asking a shade more. 
Firmness was again the rule after the market was opened 
yesterday, and prices improved 1d. per ton further, 
although not closing at the best. Business was done 
during the forenoon at from 47s. 44d. up to 47s. 7d. cash, the 
close being buyers at 47s. 5id. cash, and 47s. 7id. one 
month. The afternoon quotations ranged from 47s. 5d. to 
47s. 5$d. cash and 47s. 6d. ten days, and the market closed 
with sellers at 47s. 54d. cash and 47s. 74d. one month, and 
buyers near. Business was done this forenoon at 47s. 6}d. 
down to 47s. 54d. one month, and at 47s. 44d. down to 
47s. 3id. cash, the close being buyers at the lower quota- 
tions and sellers near. The afternoon market was dull, 
and there was very little business doing. Up to 47s. 34d 
eight days was done with sellers over. The spurt which 
took place last week indicated a recovery from the recent 
depression, but it has not been sustained this week up to 
the present, the improvement in price during the spurt 
being due chiefly if not entirely to the speculative element, 
there being little or no change to report either in the 
demand or in the position of the trade, Nor is there 
any apparent desire on the part of the public to pur- 


chase ‘warrants as a speculation or as an investment ; 
indeed, there is at present less outside speculation 
in warrants than there has been for a considerable time, 
the public, equally with the dealers and brokers, being 
puzzled by the phenomena of increased stocks in Connal’s 
stores and lowness of warrant prices in the face of increasing 
andof almost exhausted stocks in Middlesbrough, large ship- 
ments, and great consumption in Scotland, and unquestion- 
ably decreasing stocks of the Scotch makers. There isa 

revalent belief that a few weeks will bring about a change 
in the condition of things, but at the moment it is difficult 
to foresee with any degree of certainty from what direction 
the change will come. American advices continue to be 
discouraging as regards the immediate future, and buying 
on account of Continental merchants is still proceeding only 
on a moderate scale. A fair quantity of pig iron has been 
going to Canada, but at present there is a lull in the placing 
of neworders. The home trade is very well employed, but 
orders are not being freely placed for future delivery. In 
the hematite pig iron department the prospects are far 
from being bright, as the demand from the United States 
for steel rails, &c, has fallen away completely. The 
market quotation for the usual proportions of Nos. 1, 2, 
and 3 is abont 52s. 6d. per ton, although even less 
has been accepted. Last week’s pig iron shipments from 
all Scotch ports amounted to 12,122 tons, as against 14,982 
tons in the corresponding week of last year; and the 
principal shipments were the following: United States, 
1700 tons; Canada, 1500 tons; India, 701 tons; France, 
717 tons ; Germany, 1370 tons ; Russia, 925 tons ; Belgium, 
1106 tons. For the four and a half months of this year 
the shipments have been about 40,000 tons over those for 
the same period of last year, but they are still 75,000 tons 
under the total amount of pig iron shipped in the corre- 
sponding four and a half months of 1880. During last 
week fully 700 tons of pig iron were delivered into Messrs. 
Connal and Co.’s public warrant stores ; since then, how- 
ever, there has been a decrease, and yesterday the stock 
stood at 637,010 tons. The number of blast furnaces in 
actual operation is 109 as against 122 at this time last year, 
and 116 two years ago. 


Royal Scottish Society of Arts.—A meeting of this 
Society was held on Monday night—Mr. Henry Cadell, 
president, in the chair. Mr. R. K. Miller, consulting engi- 
neer, Edinburgh, read a paper by Mr. G. J. Wishart, 
F.C.S., South America, on the manufacture of sulphuric 
acid. The paper was referred to a committee. Mr. Edward 
Sang, the secretary, submitted the report of a committee 
on Mr. C. A Stevenson’s seismograph, which was recom- 
mended to the favourable consideration of the Prize Com- 
mittee. It was recommended that Mr. Ross receive the 
best thanks of the Society for his automatic measuring 
machine, Dr. Ferguson read a paper by Mr. Robert 
Wilson, F.R.S.E., Patricroft, describing an apparatus for 
heating water for domestic purposes. The paper was 
remitted to a committee for consideration’ 


The Wages Question among the Engineers.—I am glad 
to be able to say that the dispute between the operative 
engineers and their employers in the Glasgow district—a 
matter to which I have directed attention two or three 
times recently—is now practically if not absolutely at an 
end. Ont of abont 10,000 men that were concerned in the 
dispute, it was stated at a meeting of the workmen last 
Friday night that only about 750 had not then obtained 
the desired increase of wages. Since then a peaceable settle- 
ment has been made with a large proportion of the number 
just mentioned. In the case of any men that may be out on 
strike for the advance of wages requested support is being 
obtained from a levy made on those men who are at work. 





High Ra'tes for Rivetting.—As an instance of the un- 
reasonable demands now so frequently made by the 
rivetting class of shipyard workmen, it may be related, 
says a correspondent, that in a certain shipyard on the 
Clyde this section of workmen have recently demanded, for 
a particular feature in shipwork, a rate of payment which 
exceeds by more than two-thirds the rate at which the 
same work was willingly done not one year ago ; or, to give 
the figures, they ask 30s. per hundred rivets in keelsons, 
whereas the same work could formerly be done for 9s. 
This demand is the more extraordinary, as, in the official 
scale of price rates issued by the Society of lron Ship- 
builders, the figure recommended is 12s. 6d. per hundred. 
Such facts as this—and many more might be instanced— 
illustrate what little effect the recommendations of the 
Society have upon many of its members, where such recom- 
mendations are even a little on the side of reason and 
moderation. 


The Moulders’ Strike.—In the termination of the strike 
that has recently been in existence amongs the iron moulderst 
of a number of the foundries throughout the Glasgow 
| district and other districts that ‘‘ take their time’’ from 
Glasgow, there is another matter for congratulation. At 
first—now about seventeen weeks ago—there were over 
1400 men on strike for an advance of wages to the extent 
| of 7} per. cent.; by-and-by, however, the number was 
reduced to about a thousand. The employers have now 
conceded one-third of the advance asked, and the men are 
this week returning to their work. It is probable that the 
strike has cost the workmen’s union not much short of 
10,0001. I should not omit to mention that the men are 
promised a further advance shortly. 


Another Fast Passage of the ‘* Alaska.’’—The Guion 
liner Alaska has made another advance on her former 
steaming on the outward journey. She arrived at New 
York on Sunday, having made a passage of seven days four 
hours and ten minutes. This is two hours and ten minutes 
quicker than the former outward, and it seems she went 
107 knots out of her course to avoid the ice. The runs 
were on the seven days: 428, 408, 419, 403, 423, 410, and 
381 knots. In calculating the passage of American liners, 








it must be remembered that the outward passage is always 
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the longer on account of the force of the Gulf Rieti 
three days of the passage. 
run lies in the fact of the steady steaming. 
has before run an average of 410 knots in twenty-four hours 
for seven consecutive days. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wed 
Parkgate Iron Company, Limited.—The ~~ ow 
annual report of the directors of the Parkgate Iron Com. 
pany, Limited, just issued to the shareholders, states that 
the net profit made during the past year is 14,3541. 11s. 3d 
which added to the sum of 1215/. 9s. 1d. brought forward 
from the previous year, makes an available total for dis. 
tribution of 15,5701. 0s. 4d., out of which an interim divi. 
dend has been paid amounting to 48581. 15s. It is now 
proposed to pay a further dividend of 31. 5s. per share 
making a total dividend of 4/. 17s. 6d. per share (or 7} per 
cent. for the year), and carry forward 9931. 15s. 4d. to the 
next year’s account. 

Settlement of the Dispute at Thorncliffe.—Some time 
ago the fitters, smiths, and pattern makers employed at 
Thorncliffe Iron Works requested an advance at the rate 
of 2s. per week. At that time the manager regretted that 
he could not accede to the request. Since then an amicable 
arrangement has been come to. 


Charles Cammell and Company, Limite?.—An extra- 
ordinary general meeting of the shareholders of this com- 
pany was held on Monday afternoon, at the works, for the 
purpose of considering, and if approved of confirming, 
certain special resolutions which were passed at a meeting 
of the company held on the 4th of May last. These resolu- 
tions were intended to alter and modify the company’s 
memorandum and articles of association with the view of 
carrying out the proposals of the directors for the purchase 
of the Dronfield Steel Works, and of the Derwent Hematite 
Iron Ore Company at Workington. Mr. George Wilson, 
chairman of the company, presided. It had been expected 
that the proceedings would be of a very formal character, 
bat on ey! last a circular was issued by Mr. Henry 
Munster, who declares that he has a holding of nearly 
85,0001. in the company. In that circular Mr. Munster 
vigorously opposed the proposals of the directors, and 
urged the shareholders to reserve their proxies for him, 
with the view of supporting a resolution for referring the 
whole subject to an independent committee of shareholders, 
and to adjourn the meeting for that purpose. The circular 
naturally revived the interest in the whole subject, and 
there was consequently a large attendance of shareholders, 
the room being quite filled. The chairman of the Board 
moved ‘‘ that the resolutions passed at the extraordinary 
general meeting of the company, held on the 4th of May, 
1882, be and the same are hereby confirmed.’’ Mr. H. E. 
Watson seconded the resolution, which was passed after a 
short discussion with Mr. Munster. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but the 
market was again quiet. Messrs. Connal and Co., the 
warrant storekeepers, held a stock of 136,821 tons, which 
is a decrease of 2599 tons on the week. As usual the pig iron 
masters met, and after discussing the position of affairs 
decided to make no alteration in the official prices, which 
are based on No. 3 selling at 45s. 6d. per ton. Buyers 
offered to purchase at 6d. per ton less, and one or two trans- 
actions at 433. 14d. cash were recorded. For delivery over 
the next few months 42s. 6d. per ton is offered. The ship- 
ments of pig iron from Middlesbrough continue satisfactory, 
and itis now generally believed that the total exports this 
month will exceed 70,000 tons. 


The Manufactured Iron Trade.—There is nothing to 
report in connexion with the manufactured iron trade of 
the North of England. All the available works are in full 
swing, but many of them are producing at a much faster 
ratio than they are obtaining fresh orders, and it is 
reported that one works in Cleveland is to be thrown idle 
after this week owing to the accumulation of stocks. Like 
the pig makers, the iron manufacturers held a meeting 
yesterday at Middlesbrough, and decided to make no 
change in prices. It is however well known that business 
is regularly done at figures very much below the list quota 
tions. lIronfounders are badly off for work. For many 
months the owners of foundries have grumbled about the 
scarcity of orders, and now many of them say that they 
never knew their trade to be in a worse condition than it 
is at present. The Liverpool Corporation require 20,000 
tons of water pipes, and it is hoped and believed that a 
Cleveland firm may secure the contract. 





Engineering and Shipbuilding.—On the Tyne, Wear, 
and Tees these great branches of the iron industry con- 
tinue in full operation. A large volume of trade is being 
done and some splendid steamers are being launched every 
week. New work comes to hand fairly well, but not at the 
same rate that old contracts are being executed. How- 
ever, as both engineers and shipbuilders have more than 
they can possibly do this year, there is no immediate cause 
for apprehension as to the future. 


The Steel Trade.—The steel trade is certainly not ina 
satisfactory state. Prices are low and yet orders cannot 
be secured. In the beginning of the week the engine 
drivers and a number of boys engaged in the hydraulic 
department of Messrs. Bolekow, Vaughan, and Co.’s 
Eston Steel Works, Middlesbrough, struck for an advance 
of wages on account of a re-arrangement in the time of 
working each week. The manager declined to entertain 
the application of the men and lads, and on Tuesday they 
returned to work on the old terms. 
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TURNER'S FOLDING TUBE STOPPER. 
We subjoin illustrations of a neat and handy form of 

tube stopper which has been designed and patented by 

Mr. J. Turner, of Victoria House, Barking-road,E. The 


stopper consists of a wrought-iron bar one end of which 
passes through a cap of ordinary form, while the other end 
has hinged to ita folding cap which forms the special 
feature of the invention. The object of the arrangement 
is that the folded cap may be passed through a leaky 
tube into the combustion chamber, and there opened out 
so as to close that end of the tube effectually when the 
two caps are drawn together by means of the nut on the 
screwed portion of the bar. The joint between the two 
halves of the folding cap, and between this cap and the 
tubeplate, is formed by asbestos. 
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In our illustrations the upper figure shows the folded 
cap being passed through a tube; the next view below 
shows the folded cap being opened out; while the third 
view shows the stopper fully applied, the two caps being 
tightened up against the tubeplates. The folding cap 
readily falls open by its own weight on entering the com- 





bustion chamber; while if it is desired to withdraw 
the stopper this can easily be done by slacking back the 
bar and turning it so that the two parts of the folding cap | 
fall together, when they can be drawn intothetube. The 
front cap is shaped so as to shield the operator from a | 
rush of steam, and the whole arrangement is simple and | 
calculated to be very useful. | 
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KEY-WAY GAUGES. 

Work1NG to gauges in as many details as possible in | 
machine shops is an important feature in the production | 
of good and cheap work, and those shops in which the | 
application of gauges has been carried to the greatest | 
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perfection not only produce the most work, but to the user 
of their products offer many advantages, not the least of 
which is interchangeability of parts. The little device we 
illustrate above is the invention of Mr. Julius Roemele, 
of Glasgow, and has for its object, first, to facilitate the 
accurate marking out of key-ways in pulleys, wheels, 
&c., and, secondly, to secure uniformity in key-ways for 
certain size shafting. 

Figs. 1 and 2 represent a set square consisting of three 
steel bars, the bar a a being fixed between two short 
pieces 6 cand de in such a manner that one of its edges 
bisects the short crossbars. Thus the distances bo and 
coandd o and eo are respectively equal. If this set 
square is placed over the wheel boss in such a way that 
the points 6 and c or d and e touch the circumference of 
the bored hole, a line drawn along the edge fg will, of 
course, be a centre line. A series of gauges, one of 
which is illustrated in Figs. 3 and 4, made for different 
sized shafts, serve to mark out the size of the key-way. 
The edges of the bar d are pressed against the periphery 
of the bored hole. The centre mark c on the crossbar 
is placed on a line with the centre line previously marked 
out, and the outline of the key-way is thus described 
round the edge of the barc. When the position of the 








key-way around the circumference is of no consequence, 
the gauge only is required. A perfect uniformity of 
sizes for key-ways is by this system insured, and the 
key-ways can be marked out with great rapidity. As 
these little gauges are now made, two sizes are combined 
in each case, and the diameter of shafting for which they 
are intended being marked on them. A set of six is sup- 
posed to suffice for shafts of from 1}in. to 7 in. in dia- 
meter. 





ON THE SPEED AND CARRYING OF 
SCREW STEAMERS.* 
By Witu1am Denny, F.R.S.E., Dumbarton. 
(Concluded from page 397.) 

HavING now explained to you the general principles 
underlying the consideration of the meal and dead-weight 
carrying of screw steamers, and having further demonstra- 
ted to you in as far as the amount of facts at my disposal 
and their complexity permit the practial influence of these 
principles, it remaina for me to speak to you upon the pos- 
sibilities of the future involved in their application. We 
have to ask ourselves what can be done in the future in 
increasing speed upon the one hand, or dead-weight capa- 
city on the other, or both, subject to such economical con- 
ditions as may render them financially possible. Financial 
considerations must in all cases influence the naval archi- 
tect in his consideration of such important questions. They 
form tbat discipline by which any redundancy of mere 
fancy or theory may be restrained within proper limits. 
We know that, provided the form and fineness of the 
steamer are suitable, the speed can be greatly increased 
by the proper upplication of greatly increased power. This 
has been p wo see in the case of even the compara- 
tively small torpedo boats, where the application of great 
power has surmounted the difficulties of driving a vessel of 
small dimensions. To apply more power to a vessel without 
abnormally increasing the weight of that vessel, or, what 
comes to the same thing, without increasing the weight of 
coal to be carried for a given distance;to be run, is the pro- 
blem before us. At the present moment there is proposed 
a method of diminishing the coal consumption required for 
a given developement of power, and there is being fitted by 
Mr. A. C. Kirk, in the screw steamer Aberdeen, machinery 
from which it is hoped that a great economy in coal con- 
sumption will be produced, as compared with the results 
obtained in practice from the present compound engine. 
The principle involved is that known as triple expansion— 
that is expansion through three cylinders successively 
instead of through two as in the case of the compound 
engine, a much higher pressure (I understand 120 lb.) being 
employed. By the triple expansion the variation of the 
temperature of the steam in each of the cylinders through 
which it passes on its way to the condenser is reduced. 
Should this further application of the principle of expansion 
be successful—and there seems good reason for hoping that 
it will be so—we shall be enabled to cross the Atlantic 
developing a given power with a displacement reduced by 
the amount of coal which will be saved in the voyage. This 
is what might be called an indirect metood of saving 
weight ; but two other direct methods of saving machinery 
weights are also attracting the attention of the technical 
world. Both of them are combined in the torpedo boats 
turned out by Messrs. Yarrow and Co., and Messrs. 
Thornycroft and Co. ; oneis by employing only the strongest 
materials, and in the smallest proportion, in the construc- 
tion of the engines; the other is by reducing the size and 
weight of the boiler by the employment of the forced blast, 
that is by employing a boiler of the locomotive type 
instead of the ordinary marine type. The former of these 
methods has been exemplified upon a larger scale in the 
type of engines lately ieveieeel into the Admiralty, and 
of which the first was designed by Mr. Kirk, to whom 
reference has already been made. These engines were 
fitted in the Nelson, and were, as compared with the engines 
of a sister ship, constructed by another engineering firm 
which developed less power, 115 tons lighter. Not being 
an engineer I cannot speak with the fullest authority upon 
questions of the probability of economy of weight and coal 
consumption, but I understand that the economy in the 
weight of engines does not affect the chances of economy 
in consumption, whereas up to date the economy in the 
weight of boilers as applied to torpedo boats has not been 
productive of such economy as can be obtained without the 
use of a forced blast. It would seem therefore that in so 
far as we can hope for a combined economy both in weight 
of machinery and in the consumption of coal, we must con- 
fine ourselves to such expectations as may be fulfilled by 
the employment of stronger materials and lighter designs 
in the engines by the use of steel, and a higher pressure 
in the boilers, and by the further development of the 
division of expansion, now being attempted by Mr. Kirk. 

Of course, in the case of steamers having only very short 
runs, where the weight of coal to be carried would not be 
of great amount, the forced blast might be employed with 
decided advantage in reducing the weight of the ma- 
ans. and thereby reducing the total displacement to be 

riven. 

Granted, however, that we had attained the maximum 
economy of weight of machinery and the maximum eco- 
nomy in weight of coal to be carried, we have still to ask 
ourselves what other conditions are involved in carrying 
out such an improvement as there would be in placing fast 
express steamers on the Atlantic capable of crossing the 
ocean between the States and this country at an average 
speed of twenty knots an hour. This problem is the sub- 
ject of much speculation and discussion at the present 
moment, but so far it has seemed to me that the specula- 
tion and discnssion has only arrived at the preliminary 
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stage. It has been said that the thing should be done and 
it has also been said that the thing is possible. Both these 
statements are, in my opinion, correct, and we have every 
reason to expect that at no very distant date the problem 
will be solved. Before it is solved, however, if it is to be 
solved subject to financial considerations likely to insure 
success, a great deal more work will have to be done than 
in simply making probable statements. I have already 
touched upon the help which we are likely to receive from 
the marine engineer, and it is now proper that we should 
consider what part the naval architect should play in the 
matter. Having secured machinery of the lightest possible 
practical weight for the power to be developed, and at the 
same time of the highest possible present economy, we have 
to get a hull of such strength and rigidity as shall sustain 
both the sea strains to which it must be subject, and the 
vibrations due to powerful machinery and propellers. We 
may decide at once that the material to be employed is 
steel, as being that from which we can obtain the greatest 
amount of strength and reliability with the least possible 
weight. We must further decide upon the dimensions of 
the steamer to be employed, and while in doing this, sup- 
plying a form of little resistance, we must, if possible, 
supply a form which will make the smallest calls upon us 
for weights of construction. I have already shown you that 
extreme actual length is unfavourable to the realisation of 
such wishes. I am, therefore, convinced that the steamer 
which is to do this Atlantic work will be a vessel of what 
may be called at the present time, moderate length, that is 
a vessel which will not only be shorter than the City of 
Rome, but shorter than the Servia, and shorter than the 
Alaska, which, of the three steamers, as far as I can learn, 
comes nearest the type I have in view. I believe the steamer 
to do this work will be under 500 ft. in length between per- 
pendiculars. What her other dimensions should be would 
have to be fixed by experiment and very careful series of 
calculations. Having, however, decided upon our ma- 
chinery and dimensions, there still remains the question 
of construction, and of this it may be said that if the 
vessel is not to be of enormous cost and overburdened with 
weight, she must be of a noval construction, and such as 
I believe the Registration Societies are not likely to pass, 
not because of any deficiency in strength, but because 
(although you may think this strange) of absolute deficiency 
in weight. From a long experience of submitting sections 
to Lloyd’s, I find that the principle upon which they go is, 
that although a builder may propose an arrangement by 
which, at the same time, the- weight of a certain portion 
of the structure is decreased, and its rigidity and strength 
increased, he is required to put the economised weight into 
some other portion of the structure, or to add it to some 
portion of the rearranged part, the principle being that no 
builder must be allowed to build a given ship of less weight 
than his neighbours, even although, by the application of 
his thought and intelligence, he can do this, not only with- 
out disadvantageous results, but with actual advantage. 
Iam not going to blame Lloyd’s Society, or any other 
Registration Society, for this, because their duties are so 
delicate in the way of seeing fair play between one builder 
and another, that they are obliged, even at the risk of 
efficiency, to adopt principles which shall secure them from 
the suspicionof any untairness. This is one reason why 
the vessel we propose should not be built to class; but 
there is yet another, and it is this, that the function of 
the Registration Societies is not to initiate new systems 
of construction, but to sanction those already in existence, 
and to deduce f10m them laws for the construction of others 
of the same kind; in truth, as their name implies, they 
are formed not for the purpose of initiation, but for the 
registration of resuits already practically achieved. If at 
the present moment you desire to see material employed 
with the greatest economy, and atthe same time com- 
pletely fulfilling its purposes, you must not go to the 
classed steamers, but you must go to. torpedo boat bnil- 
ders ; to the wonderful light structures of the Admiralty, 
or to the equally light structures produced by private buil- 
ders, free trom the control of the Registration Societies, 
for light draught steamers. 

Of course, the ultimate decision on these matters rests 
neither with the Registration Societies nor with the buil- 
ders, but depends upon owners. Are they prepared to take 
such a step out of the common, and to entrust such powers to 
the leading firms on this river, or in other parts of the 
country? If they are, we may hope very soon to see a 
reasonable and fairly economical accomplishment of this 
difficult problem. The owner has, however, even matters 
of greater weight than this to consider, and in which to 
take bold steps concerning the structure of the ship. The 
step I am going to recommend has been already taken by 
our own Admiralty in special ship structures, of providing 
in such for the weight of structure necessary to stand the 
strains of the sea, but in omitting the overweight of struc- 
ture required for the purpose of providing local strength 
sufficient to allow of constant grounding and knocking 
about. This may seem a good deal to ask of an owner, but 
its rejection means that, if he burdens the ship with the 
weight of structure to meet these requirements, he simply 
increases his (first) cost, with the increased weight and size 
of the steamer, and consequently his current expenses in 
driving her. There is no reason why such a steamer should 
not be kept permanently afloat, excepting when she 
requires to go into the dry dock, by her coal and stores 
and passengers and light packages being taken to and 
from her by tenders. If I am not misinformed, this method 
of treating the large Atlantic steamers is at present either 
partially or completely in practice at Liverpool, and it is, 
I know, partially in practice in the Clyde. A complete 
development of it would permit of the conditions required, 
and this would be all the easier, because, for an express 
passenger steamer, the owner would have to sacrifice all 
idea of carrying cargo. This, among the various discus- 
sions and remarks upon this subject is, 1 am happy to see, 
pretty well understood. Cargo carried in an express 
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steamer would be about one of the most expensive luxuries 
—one might say fancies—that any owner ever indulged in, 
because every ton of it would be an increase of the dis- 

lacement of the steamer, consequently of the difficulty of 

riving her, of her weight of construction, of the weight 
of the machinery, and finally of the amount of coal to be 
carried. It is not possible for me, in the limits of time at 
my disposal, further to develop this question, nor indeed 
am I prepared todo so without a much more laborious 
consideration of it than I have yet been enabled to give to 
the matter. 

Express boats may, however, be used for other services 
than that of the Atlantic, where the distances to be tra- 
versed are less, and the weather less tempestuous. Usin 
Mr. Froude’s law, and starting from the results obtaine 
in Mr. Yarrow’s torpedo boat, given in Tables Nos. I. and V., 
although not of immediate importance, it is worth while 
speculating upon what the result would be of doubling and 
trebling the length of this boat, keeping the dimensions in 
the same proportion and the form unchanged. Assuming 
that in the event of such an increase, the amount of indi- 
cated horse power were kept proportional to the displace- 
ment, and the weight of machinery per indicated horse 
power were no greater than in Mr. Yarrow’s torpedo boat, 
also that the weight of construction absorbed no greater 
percentage of displacement than in his voat, then a similar 
vessel 200 ft. long by 244 ft. extreme breadth, 22 ft. breadth 
on the water line, and 9.9 ft. in depth and 5.9 ft. in draught 
of water, would have a displacement of 308 tons, and 
might be expected to attain a speed of about twenty-seven 
knots per hour. A similar vessel 300ft. long, 37 ft. in 
extreme breadth, 33ft. breath on water line, and 14.8 ft. 
depth, and 8.9 ft. draught of water, with a displacement of 
1040 tons, might be expected to attain a speed of thirty- 
one knots. I am only speaking of these as matters of spe- 
culation, but it is impossible to say that they may not be 
fulfilled, and they are within the bounds of possibility, 
provided engineers could produce in the 200 ft. boat about 
4800 indicated horse power, and in the 300 ft. boat about 
16,000 indicated horse power as easily as Mr. Yarrow pro- 
duced 620 indicated horse power in his 100 ft. torpedo boat. 
The highest of these developments of power is enormous, 
and fully 50 per cent. more than the promised development 
of power in the three large Atlantic liners lately built. 
We may therefore assume that we are not likely soon to 
have the idea of the 300 ft. boat developed, but it would be 
risky to say that something approaching to the 2(0ft. boat 
may not very soon be attempted. There are services and 
purposes for which such speed would be very desirable, and 
the torpedo boat builders have worked so steadily up to 
the 100 ft. in length, that it seems to menot at all impro- 
bable they may go still further, while it is possible they 
may be met by the larger builders working down to meet 
them. 

As to the prospects of increased dead-weight carrying it 
is not difficult to predict the probable line of its develop- 
ment. Experience shows that moderate proportions, low 
speed, and full form, combined with a draught bearing a 
great ratio to the beam, are the conditions of success in 
this class of steamers, and we may expect to see these con- 
ditions develop more and more. When they are so d eve- 
loped that their demand for draught presses upon the 
facilities generally offered, as restricted draught is at 
present forcing the large Atlantic steamers into disadvan- 
tageous forms, and thereby pressing upon them, you will 
see the meaning attached to draught in this lecture for- 
cibly and practicably illustrated. In any case, we may be 
sure the differentiation between fast steamers and heavy 
carrying steamers will become greater every year, as 
neither can compete with the other in its own specialty, 
and the trades in which this differentiation is going on will 
by its very operation make the cargo steamer more purely 
a cargo steamer, and the passenger and mail steamer more 
purely an express steamer day by day. 

Whatever the results of these specalations may prove 
to be—and I do not wish to lay too much weight upon 
them—there is one thing clearly desirable, and that is that 
we shipbnilders and engineers should be able to treat 
them in a practical and common sense fashion. Now, 
common sense in naval architecture is simply the applica- 
tion of experiment and fact, and the deductions from them 
to actual work, whereas theory is the application of un- 
verified opinions to the same work. Many sbipbuilders 
are misled by the fact that it is quite possible to keep 
reasonably right while dealing with a uniform type of 
steamer, or one upon which only slight modifications are 
made. This is the condition of affairs on the north-east 
coast of England, and under it great technical successes 
have been attained by men who have very frequently 
received no thorough scientific training. They have at- 
tained their successes by small modifications, by what 
amounts practically to experimenting upon a large scale, 
or what is called by another name as the method of trial 
anderror. There is very little risk in this method of pro- 
cedure, and great prospect of success; but even allowing 
this, the builders on the north-east coast of England deserve 
very great credit for the general accuracy of the results 
obtained by them not merely in the matter of dead-weight 
carrying, but in the very important matter of trim. For 
the Clyde shipbuilders, however, the method of trial and 
error is not as arule available. They have to deal with 
a vast variety of work, with results required by owners, 
which are frequently complex and often contradictory, and 
they have to producefrom this basis work worthy of the 
name of the river. These conditions, it must be conceded, 
require methods of larger observation, more careful experi- 
ment, more thought, and more application of the results 
obtained. These methods are of first importance to the 
Clyde shipbuilders. There is no middle course open for 
such of them as are desirous of keeping abreast of the 
complexity of modern shipbuilding work, excepting that 
of going heartily in for scientific method, developing it as 
a portion of their business, and spending their money 
freely upon such development. Those who neglect to do 





this oceupy a middle position, without either the advan- 
tages and the safety of the trial and error method, or the 
advantages of the absolutely scientific and experimental 
method. Those who are resolved to adopt the increased 
trouble and the greater duties involved in this work, while 
they will find more labour in their work, will find more 
pleasure also in it; and I make an appeal to all Clyde 
builders to view this matter thoroughly and carefully, as 
it would have been viewed, were he present among us, by 
the man in whose honour I have had the pleasure of deliver- 
ing this lecture. 
APPENDIX. 

Since delivering the Watt Lecture I have had the follow- 
ing correspondence with Mr. Alexander Taylor, consulting 
engineer, Newcastle-on-Tyne, which in fairness to all 
concerned should, I think, be published. In connexion 
with this subject, however, it is to be remarked that both in 
the Propontis and Aberdeen the plan employed by Mr. 
Kirk was not that patented by him, but an arrangement of 
three cylinders placed in the order of their size on the line 
of the shaft and working upon three cranks, each cylinder 





having its own crank. 


| Copies. ] 
25, Queen-street, Newcastle-on-Tyne, 
Feb. 6, 1882. 


William Denny, Esq., Dambarton. 

Dear Sir,—1 trust that the well-known interest you take 
in all that concerns shipping may be considered sufficient 
excuse for troubling you with this and the enclosed copy of 
a letter I have sent to some of the Scotch newspapers, 
but whether the letter is published or not I am anxious to 
place the matter before you. 

I may further state that I expect to see the boiler for 
the s.s. Claremont tested in Kirkcaldy on Wednesday 
first, and as the engines are now on board it would give me 
pleasure to show them to any of your people if you are 
interested in the matter. 

I would also be glad to send for your perusal the letters 
I have received from the engineer of the yacht Isa since 





she left on her present commission. 

An elaborate set of indicator diagrams were taken from 
the yacht Isa about two years since, when we had under 
consideration the adoption or rejection of a certain pro- 
peller ; these cards were taken by Messrs. Palmer and Co.’s | 
officials and might interest you, if so I will gladly forward 
some of them for your inspection. 

Yours truly, 
(Signed) A. TayLor. 


(Enclosure). 
25, Queen-street, Newcastle-upon-Tyne, 
February 6, 1882. 

Sir,—My attention has been called to the newspaper 
reports of Mr. W. Denny’s lecture upon ‘‘ The Speed and 
Carrying of Screw Steamers,’’ delivered to the Greenock 
Philosophical Society on the 19th of January last, wherein 
Mr. Denny states, ‘‘ At the present moment there was 
proposed a method of diminishing the coal consumption 
required for a given development of power, and was being 
fitted by Mr. A. C. Kirk in the steamer Aberdeen. The 
principle involved was that known as triple expansion, that 
was expansion through three cylinders successively.’’ | 

Allow me through your columns to inform those of your | 
readers who may be interested in the progress of marine 
engineering, that in 1876 I designed an engine having three 
expansion in three cylinders upon two cranks, as recently 
patented by Mr. Kirk. This engine was built by Messrs. 
Douglas and Grant, of Kirkcaldy, and fitted into the 
yacht Isa in 1877, and illustrated in ENGINEERING of | 
March 7, 1879, and is still doing splendid work in the Isa, 
at present in the Mediterranean with the owner. The 
working pressure is 120 lb. per square inch. 

My friends Messrs. Fisher, Renwick, and Co., steam ship- 
owners of this town, had the courage to allow me to 
specify the same style of engines for two of their cargo 
steamers, the Claremont, which was recently adrift on the 
North Sea while on her way to receive the machinery, 
being one of them. The working pressure is 150 lb. per 
square inch. 

On the 5th of December last, when I noticed Mr. 
Kirk had patented this type of engine, | placed the above 
facts before him, and he most handsomely wrote to me | 
stating his ignorance of such, and that he would disclaim 
his patent right. As far as I know,I was the first to put 
this style of engine into practical use. | 

Yours truly, 
(Signed) A. TAYLOR. | 


Leven Shipyard, Dumbarton, Feb. 7, 1882. 
Alexander Taylor, Esq., } 
25, Queen-street, Newcastle-on-Tyne. 

Dear Sir,—I am much obliged for your letter of yester- 
day, and its enclosure, and the interesting information they 
contain, which is all the more interesting to us as we are 
just about to fit a triple expansion engine in a steam tender 
for ourselves upon which we hope to carry out pretty 
exhaustive experiments and trials. The engine will be of 
the type fitted by youin the Isa. My partner Mr. Brock 
had such an engine designed before Mr. Kirk took out his 
patent, and like yourself informed him that he was not 
patenting an original idea. As far as I can judge you 
seem to be the first to bave introduced the tandem arrange- 
ment for triple expansion. As far as I can learn, however, 
Mr. Kirk deserves the credit for introducing the triple 








expansion principle which he did in the Propontis in 1874, 
he having designed her engines at that time while acting 
as engine-works manager with Messrs. John Elder and Co. 
Her cylinders were respectively 23 in., 41 in., and 62 in. in 
diameter, with a stroke of 42 in. 
Thanking you for your letter, believe me, 
Yours truly, 
(Signed) 





Wn. Denny. 


25, Queen-street, Newcastle-on-Tyne, Feb. 9, 1882. 
William anf Esq., Dambarton. 
Dear Sir,—I am extremely obliged for your very kind 
letter of the 7th inst. Yours truly, 
) 


(Signe A. Taytor. 








FOREIGN AND COLONIAL NOTES. 

Rolling Stock for the Philadelphia and Reading. Rail. 
way.—The Philadelphia and Reading Railroad shops in 
Reading constructed last year 2 eight-wheel passenger 
cars, 769 coal cars, 297 gondola cars, 180 horse cars, 12 
refrigerator cars, 50 stock cars, 3U trucks for oil tanks, 1 
cabin car, and 9 four-wheel cabin cars—1350 in all. More 
cars were needed, and more would have been built, but the 
necessary material could only be procured with the greatest 
difficulty. 

Belgian Coal Exports.—Belgium exported 4,464,687 tons 
of coal in 1881, as compared with 4,525,085 tons in 188, 
In these totals the exports of Belgian coal to France figured 
for 4,212,813 tons and 4,286,813 tons respectively. 

Boilers in Brooklyn.—The New York Legislature will 
soon be called upon to consider a Bill introduced by request 
of the Brooklyn Police Commissioners, requiring that all 
boilers in use in Brooklyn shall be tested by hydrostatic 
pressure. 


The Electric Light in the United States.—The United 
States Lighthouse Board has approved a proposition to 
provide Hell Gate with electric light, and Congress has 
been asked to authorise the necessary experiments. 


The Chilian Navy.—Advices from Chili state that eight 
torpedo boats have been sent out from England, in frag- 
ments, without exciting observation, and that compound 
armour plates for war steamers are on their way, in 
addition to some 300 Armstrong guns, expected before 
long. A correspondent at Valparaiso says: *‘One cannot 
help admiring the energy, promptness, and ability displayed 
by the Minister of Marine. With no navy yard of her 
own, Chili gets her work satisfactorily performed by pri- 
vate parties. Her squadron is in efficient condition, and 
well supplied with all the latest adjuncts of naval warfare ; 
swift and handy torpedo boats for offence, machine guns 
(Gatlings, Nordenfeldts, and Hotchkiss), with improved 
electric lights for defence against torpedoes. The Huascar 
is being rapidly and thoroughly overhauled, transports put 
in order, new regiments enlisted, and every preparation 
made to meet a formidable antagonist.’’ 

American Implements in Turkey—The Sultan had an 
interview a few days since with the American Minister, 
General Wallace, in reference to information required in 
respect to agriculture, and an order has since been sent te 
America for specimens of the most improved agricultural 
implements. 

The Electric Light in Massachusetts.—We hear that 
the Merrimac Woollen Mills at Lowell, finding the electric 
light more costly and less agreeable than gas, have removed 
their sixteen electric lamps. These are probably arc lights. 
On the other hand, it may be stated that the Merrimac 
Cotton Mills are introducing the new Edison incandescent 
light in their works. 








AMERICAN IRON AND StEBL.—In the course of last year 
American ironmasters made 5,000,000 net tons, or 4,500,000 
gross tons of pigiron. In 1880 they made 4,295,414 net 
tons, or 3,835,191 gross tons. As regards rails, the pro- 
duction of the United States last year was 1,900,000 net tons 
of both kinds, or 1,700,000 gross tons. The production of 
1880 was 1,461,837 net tous, or 1,305,212 gross tons, of 
which 440,859 gross tons were iron rails, and 864,353 gross 
tons were steel rails. The estimated production of 
1,700,000 gross tons in 1881 may be divided into 1,200,000 
gross tons of steel rails and 500,000 gross tons of iron 
rails. 

AMERICAN Society oF Civit ENGtngers.—On the 
3rd inst. this Society met at 8 p.m., President Welch in the 
chair, and John Bogart, secretary. Details were announeed 
of the convention to be held at Washington, May 16 to 19 
inst. The following candidates were elected members : 
William G. Curtis, San Francisco; Edward C. Kinney, 
Des Moines; Gustav Lindenthal, Pittsburg; Thomas C. 





| McCollom, U.S.N., New London; David Reeves (trans- 
| ferred), Philadelphia. A paper on ‘‘ The Improvement of 


the Potomac, at Washington,” by W. R. Hutton, member 
of the Society, was read by the secretary. The different 
plans proposed were described. Those of the Board of 
Survey of 1872, of a committee of taxpayers in 1877, of 
Colonel Abert in 1878, of the commissioners of the 
district in 1879, and its modification in 1831, all pre- 
serve the main channel of the river on the Virginia side 
and leave a large area of flat low land, to be reclaimed 
along the present water front of Washington, virtually 
extending the city streets about three-quarters of a mile 
beyond the present wharves. In some of these plans 
@ narrow channel adjacent to the present shore line is re- 
tained for a part of the lower city water front. The 
objections urged against these plans are their excessive 
cost; the removal of the water front too far from the 
business portion of the city; the increased difficulty of 
drainage ; the reclamation of too much land of a character 
very expensive for maintenance ; and in the project of the 
district commission special difficulties connected with the 
proposed flushing basin. The author advocates the deflec- 
tion of the main channel of the river below Georgetown, 
across the flats tothe Maryland shore, and its maintenance 
substantially along the present water line of the city. He 
claims that this is entirely practicable, that the low land 
left on the Virginia side wil be less objectionable, that the 
deep channel close to the city will be of permanent value, 
that the sewage and drainage of the city will be much more 
easily disposed of, that there will be less danger of ice 
gorges, and that the cost will be moderate. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLepD By W. LLOYD WISE. 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MAY 22, 1882, 


In the Cases of Inventions communicated from Abroad || 


the Names, &c., of the Communicators are given in 


Italics after the Applicants’ Names. 





l 
Nos.| JAMES, &¢ 
and | 
pates.| OF APPLICANTS. 
1882 
Maylé, 
22 


| R. Eeanety, Glasgow. | Electric lam 
Glaser. 


| 
| 





| 


j 


ABBREVIATED TITLES, &0. 


rn of the arc type. | 
| Treatment of linen, &c., to increase || 














2287 Knab, 
the fineness and softness thereof. 

2288 | E.L. Voice, London. | Electric lamps 

2289 | T. Bowen and E. Jen- | Tin, terne, cr other metal plates. 

kins, Morriston. | 

2200  B.M. Knox, Kilbirnie.| Winding yarn. 

2291 | W. Anyon and Lund, | Machinery for producing motive 

Manchester. power and hydraulic apparatus. 

2292 > Briggs, Bradford. Woven fabrics 

2293 a London, Insulating, covering, and coating | 

‘and Punshon, wires for electric lighting. &c. 
Brighton. 
2294 , BR. ae, Stow-  Disintegrating apparatus. 
market. | 
22095 3B. H. Chameroy, | Compensating dynamo-electric ma- 
Maisons Lafitte, chines. } 
| France } 

2296 | F. Livet, London. Compound funnels for the econo- 

| | _ mical utilisation of heat. 

2297 | J. Longmore, Liver- | Utilisation of residues from cotton || 

ee e | _ seed oil. | 

2298 | Lake. Kearney. Operating sewing machines by elec- | 
tricity. 

2299 Lake. Fit?Gerald Stands for sewing machines. | 

2300 | Whiteman. Lee Prevention of the passage of heat to/| 
or from vessels, and prevention || 

| of access of moisture thereto. | 

2301 | J. Hinks, T. Hooper, | Fastenings for gloves, &c. 

and 8. G. Moore, Bir- 
| mingham. 

2302 | J. Mitchell, Paris. Decorative transparencies for win- 

| dows, &c. (Complete specifica- 
tion), 

2303 | Clark. Warren, Fuller, Apparatus for drying wall paper. | 

and Lange. (Complete specification) 

2304 | R. Bramwell, Bays- | Apparatus for washing dishes, &c. 

Mayl7 _ water : ; 

2305 | J. Morris, Liverpool. Registering the number of persons 
entering and leaving public 
vehicles 

2306 | F. F. Benvenuti, | Fountain inkstands. 

Swansea. 

2307  Versmann. A’eucker,| Earth closets 

2308 A. E. Robinson, Edg- | Powders for absorbing, fertilising, 

baston. | and deodorising. 

2309  Haddan. Marques | Spring motors. j 

and Montcenis. | | 

2310 | W. R Thomas, Peter- | Reversible and combined school 

borough. | desk, seat, and table. 

2311 Sir J. Anderson and | Submarine cable grapnels, and 

W. cC. Johnson, means of establishing electrical || 
London. communication between the|| 
grappling vessel and the bottom || 
of the sea, or through the cable || 
grappled to the shore. 
2312 Von Nawrocki | Children’s chairs. | 
Schmetzer, | | 

2313 | Von Nawrocki | Tables. 

Schmetzer. | | 

2314 Von Nawrocki. Coverings for carriages and peram-|| 

Schmetzer. | _ bulators | 

2315 W. Burrows and G. | Marking out lawn tennis courts. 

Dawson, Leeds. | 
2316 J. Farmer, Glasgow. | Rolling, sentehtenine. and finishing || 
| _ metal tubes and bars. 

2317 Reddie. Merrill | Power wheels or pulleys and coup- | 

= for ropes to be used there- 

2318 J.A.Cumine, London. | Electric motors and electric gene- 
rators. 

2319 | Rock. Lees. Farmer, Barbed fencing wire. | 

Pock, and Moore. | | 

2320 | A. Figge, London. Water and paddle-wheels. | 

| 

2321 | B.C.Scott. London. | Memorandum and letter form. 

2322 *, Robson, Sunder- steering engines, &c. 

and. } | 

2823 | Barlow. oki. | Preserving and cooling beverages to || 

| | _ be drawn off. 

2324 | Engel. Schaltze and | Steam boilers. 

eyer. } 

2325 | Justice. Hindley. Boots and shoes. (Complete specifi- || 

| cation), 

2326 | C. Truman, Birming- | Driving and steering machinery. | 

m, | 

2327 | T. H. P. Dennis, | Fixing knobs to spindles. 

Mayl8| _ Chelmsford. } 
2328 | F.J. Smith, Heywood.) Doubling cotton, &c. | 
2329 W. BR, Hutchinson, Gas engines. 
} 
2330 | W. M. Liewellin, | Indicating the arrival and de-|| 
Bristo parture of employees. | 

2331 8. Isaacs, Birming- | ba — spring mattress and bed- || 

am. stead. } 

2332 Joseph Cowan, Liver- | Adjustable reclining chairs. | 


2883 | Grindrod. Jackson. 


2384 Glaser. Bochumer 
fereins fiir Berg- 
bau und Gussstahl- 
Sabrikation. 
2335 | C. Defries, London. 
2336 | Handford. Sternand 
Byllesby, 


cae: canoes and light draught 


Permanent way of tramways, 


Electric lamps. 

Dynamo or magneto-electric ma- 
chines and apparatus for lighting | 
railway carriages by electricity. 














| 


{| 2392 
| May22 


| 
| Be, 
| Dat 


| May18} 
| 2337 


2338 
2339 


2340 
2341 


2342 


| 2343 
2344 


2345 


| 2846 
9347 
2348 
2349 
2350 


| 2351 


2352 


Magis 


2353 
2354 
2355 
2356 


2357 


| 2258 


2359 
2360 


2361 


2362 
2363 


2364 


2365 
2366 


92n7 
“ove 


2368 


337 8 
2379 
2380 
2381 
2382 
2383 
2384 


| 2385 
| 2386 
|| 2387 


2388 


2389 
2390 


2391 


399 
2398 
2394 
2395 
2396 
2397 


2398 


| 2399 
2400 
| 2401 


w 


240 





| 


NAMES, &., 
OF APPLICANTS. 


H. Guthrie, Manches- 


ter. 
H. E. Jones. Stepney. 
J. W. Ingham, Lon- 


don. 


Vincent. E/phinstone. 


W. E. Everitt, Bir- 
mingham. 

W. Watson, Harro- 
gate. 

Lake. Gowing. 

T. Woodward, Bir- | 
mingham 

8 B. and H. N. 


Bickerton, Ashton- 


under-Lyne. 


| Nos. 
ABBREVIATED TITLES, &c. | and OF 
Dates. 





Dynamo-electric machines. 
Tubes for boilers, 


Gas engines. 


| Gas motor engines 


G. H. Haywood, Lon- | 


don. 
Edwards. 
C 


Deetjen & | 


8. H Emmens, Lon- | 


on. 
8. H. Emmens, Lon- 


on. 
Haddan. 
Co 


Boult. Heubach. 


J. Preston, Stratford- 


le-Bow 


Fesch aud 


King. Reber and Irwin, 


H. Heraud and W. 


Harrison, Stockport. 


*. Ewens, 


am 
J ee Erith. 


T W. W. Barrett, Lon- 


don. 
Marsden. Koch. 
W. Mead. London. 
W 
stead 


Dundee. 


C. Woodward, Leeds. 
J. Stanley, Manches- 


D. Macdougald, 


ter. | 
R. Werdermann, Lon- 


on 
Lake. Budd. 


T. Sheehan, London. 
J. 8. Brandstaetter, 
Ber- 


Hinchliffe. 


Liverpool. 
G. Hambruch, 
lin. 
Brewer. 
J. Brockie, Brixton. 


L. H. Curtois, Lough- 


borough. 
T. Webb, London. 


L. V. Patin, Paris. 
Lake. Parker. 


C. H. Gimingham, 


| Construction of ceilings.! 
Preventing explosions in 


Chelten- | 


H. Crispen, Hamp-} 


Water spouts 


Incandescent electric lamps. 
Electrical apparatus. 


Horse-collars, 


therefor. 


Machinery for cutting files. 


Slide valves of engines. 
Appliances for ascending chimney 


stacks, &. 


“Strap or belt fastener.” 
Self-acting tip van. 
Apparatus for making coffee and 


tea 
| Velocipedes. 


Engines and pumps 
Tobacco pipes. 


Dynamo-electric machines 


boilers, mines, &c. 


collecting. 


Indicators for steam engines. 


Bulge barrel machines. 
Electric arc lamps. 
Velocipedes. 


vinegar. &c. 


Machines for sewing heavy fabrics. 
Breechloading firearms. 


Overmantles of chimney-pieces. 
Adjustable holder for candles 


Manufacturing saggars or setters. 
Perambulators. 


and attachments 
Manufacture of napped and felt 
hats. 


steam | 


Apparatus for air filtering or dust | 


Manufacture of fruit syrup, beer, 


| Clump soles for boots and shoes. 


Newcastle - upon - | 


} yne. 
J. Prosser, London. 
H. Kelly. Hampstead. 


Gedge. Granger, 


» < Paterson, Lon- 
A. Phillips Birming- 
E. A. Cowper, London. 


J. Gordon, Dundee. 
Mewburn. Chatel. 


Spools, &c. 
Air pumps. 


(Complete specification ) 


| Treatment of claret for combination 


with lemonade, &c. 


| Gullies. 


W.E. Langdon, Derby.| 
T. L. Daltry, Stret- | 


ord. 
Groth. Sehrke. 


N. a fosstel, Liver- 


ate 
Wirth. 


“Gl aser, 


Sternberg. 


G. Binswanger, Lon- 
don 


J. Pitkin, London. 
I, and J. 
Romford. Essex. 


F. J. Cocks, Yardley. 
London, 
and J. Carter, South- 


8. Peppler. 


ampton. 

H. Greenhous, Wor- 
cester. 

J. H. Radcliffe, 
ham. 

B. Coyle, Dublin. 


H. Egells and W.A. 


Kux, Berlin. 


ur. 
A. A. Fisher, San | Seving machines. (Complete specifi- 
cation), 


Francisco, U.S.A. 
C. Bourdon, Paris. 


B, Rhodes, London. 


Adams, 


Old- 


| Secondary and primary batteries. 
| Screws for wagon building, &c 


| Velocipedes. 
Pianofortes. 


| 


C. 
Consuming smoke, &c. 
Velocipedes. 


Hot blast stoves. 
Axles for vehicles. 


ks for valves. 


ratus. 
Hose and pipe couplings. 


+pinning machines. 


foot or hand. 


railway carriages 


Fireplaces. 
Lamps and oil feeders. 


Composition for preserving leather, 


ee and fog signalling appa-|| 


Mechanical cab to be actuated by | 


Machinery for combing wool, &c.| 
(Complete specification). 

Purses, portemonnaies, &c. 
Apparatus for lighting lamps in! 





} 


Application of electricity as a de- 
tector in the closing of windows, 


&c. 
| Compound pumps for air and 


| a a of sauces in a solid 





| | 
Simon and Process for agglomerating minerals. 


Manufacture of tubes for the inter- 
nal lining or the external cover- 
ing of other pipes. &c. 


Apparatus for developing the ex- 
pansive force of air or gas. 

Manufacture of animal charcoal. 

Manufacture of animal charcoal. 











| 


Drawing apparatus for continuous. 


NAMES, &c. 
APPLICANTS, 
|May22! 
2403 | Justice. Street. 
2404 Williams, Blaena 


| 2405 
2406 





| Von. 
| T. H. Hewson, Lon- 
on. 
H, H. Hazard, London. 








ABBREVIATED TITLES, é&c. 


Frames for printing photographs. 
Manufacture of iron and steel. 


Appliances for “‘ knocking up” sheets 
from printing machines. 
An improved tricycle. 


2407 | Lake. Gemperle. An improved explosive compound. 
2408 | Lake. Gale. Machines for coiling wire. 
2409 | Lake. Lory, | Electric aceumulators. 
| 2410 | Brewer. Dono, | Scissors. 
| 2411 | Boult. Gildemeister & Mitigating the injurious effects of 
| Kamp. slack ropes in pit shafts 
| 2412 TT. Green, Leeds. | Marking ground for lawn tennis, 
0. 
2413 | RB. Kirkman, Cosby, | Lawn mowers. 
Leicester. 
2414 J. a ee Hamp- | Production of insulating materials. 
stead. 
2415 G. Binswanger, Lon- | Indicating the level of the water in 
don. | @ steam boiler. &. 
2416 Lake. Wallace, Electric batteries. (Complete speci- 
| Sication), 
2417 Nuttall, Farn- | Ring frames for spinning and 
worth, and J. P. doubling. 
Tapley, Patricroft. 
2418 Stays and corsets. 


A. Ottenheimer. satt-| 


gart 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents, 
l—Announced May 19. 





















































| No. Name. No. Name. No. Name. 
1882 1882 1882 
1447 | Hepworth. 2041 | Handford 2u61 | Williams, 
1461 | Turpin. | (Gros). 2063 | Lake 
1673 | Barratt. 2043 | Henson and (Schulhof). 
1753 | Weldon all. 2065 | Johnson 
(Helbig). 2047 | Wynne. (D'Arsomal). 
1765 | King. 2051 Maullings and | 2071 | Haddan 
1809 | Keates. Whiteley. (Saulages). 
1811 Griinbaum, 2053 = Justice 2073 | Nicholls and 
1873 | Fokes. (Krepps), Nicholls. 
1919 | Lea. 2055 | Keats. 2075 | Buckett. 
2031 | Golland. 2057 | Sombart. 2077 | Bell 
2033 | Merichenski. | 2059 | Haddan (Kattell). 
2037 | Jousselin, (Broussier).] 2079 | Lake 
(Fletcher), 
Il,—Announced May 23. 
No Name No. Name. No Name, 
| 1882 1882 1882 | 
| 1412 | Woodhouse 2108 | Megow and 2154 | Montgomerie. 
| __ & Rawson, | Markel, | 2156 | Wirth 
| 1668 | Hutchinson, § 2110 | Pitt | (Metsenbach) 
| 1696 | Carawell (Schloesing).j 2158 | Miller. 
1806 | Leighs. 2112 | Hicki:son. 2168 | Cruikshank 
2000 | De la Sala, 2114 | Cooke. (Rice). 
2082 Lishman. 2116 | Kershaw, 2170 | Brogdenand 
2084 | Walker and | 2122 | Jaeger. Casper. 
Simpson. 2124 | Hart, 2172 | Harrington. 
2086 Bowen and 2126 | Woresam, 2174 | Harvey and 
Miller, 2128 | Arthur. Paddock, 
2090 | Brownlee. 2130 | Wil-on. 2176 Reddie 
2092 | Lever. 2132 | Stanford. (Nicholson). 
2096 | Hopwood, 2134 | Parkinson. 2178 | Dixon 
2098 | Haddan 2136 | Rapieff. (Meister, 
; (Stanley). 2138 | Millar, Lucius, & 
2100 | Westwood & [ 2140 | Redfern Briining). 
Baillie. (Peshine). | 2180 | Lilley. 
2102 | Thornycroft.] 2142 | Snow (Quin)4 2184 | Varley. 
2104 | Hagen (Brin)] 2146 | Rivers, 2186 | Lea, 
2106 | Tayler and [| 2148 | Dawes and 
Leyshon, Tankard. 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
































No. | Name. No. | Mame. jo. | _ Name 
1882 | 1882 | 
2260 | Richards 2302 | Mitchell. 2325 | Justice 
(Richards). | 2303 | Clark . aa 
2261 | Beck ( Warren, 2374 | Lak 
(Rolland), | Fuller, and (Parker). 
2278 | Lake Lange). 
(Lewis). ere 
NOTICES.TO PROCEED, 
1,—Zime for entering Opposition expires Friday, 
June 9, 1882. 
No. | bh ame. No, Name, No. Name. 
1882 | 1882 | 1882 
181 | Moss. 210 | Soper. 224 
194 | Ratcliff. 216 | Cockshot and (Williams) 
195 | Cradock and Goodman. | 230 | Siemens. 
| Gooder. 222 | Kessell and 234 Lake (Hussey 
205 | Mewbur: Kessell. and Dodd). 
(Tayler). 


540 
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| 
No. | Name, No. | Name. No. | Name. 
1882 | 1882 1882 | 
263 | Woodruff & 539 | Taunton and | 1527 | Morris, 
| _ Barson Aston. 1587 | Tribe. 

272 | Lander 551 | Wirth 1849 | Laxe (Reid & 
285 | Howes and | (Society for Eastwood) 
| Burley. | the Manufac-| 1867 | Brown. 

296 | Engel | ture of Wood] 1890 | Kingston. 
(Koopman 4 Pulp at 1893 | Pryor. 
| Koopman), Grellingen). | 1909 | Dence and 
298 | Engel 604 | Berthet. Mason. 
(Schneider), 632 | Currie. 1920 | Keith. 
305 | Aronson. 77 | Langdon. 1927 | Mugnier. 
312 | Lake 784 | Lake 1938 | Engel 
(Miller). (Levalley) (Petersen). 
$27 | Trulocs, 813 vans, 1952 | Haddan 
Trulock, &@{ 1029 | Wright and (Courtenay). 
Trulock, Mackie 1964 | Archer. 
339 | De Pass 1031 | Wright and {| 1988 | Greeven 
(Abdank) Mackie. (Greeven). 
357 | Hinks, 1033 | Wrightand | 2042 | Lake (Za 
Hooper, Mackie. Société de 
| and Baker,] 1074 | Ripley and Tassigny 
408 | Glaser Scholes Fr2res et Cie.) 
(Sehdiler) 1410 | Scott. 2068 | Cathcart and 
477 | Haddan 1488 | Hodgkinson Cole, 
(Barnes). and Hodg- | 2223 | Haddan 
491 | Jones. kinson. (Brooks). 
497 | Little 1491 | Oldmeadow. 
11,—7ime for entering Opposition expires Tuesday, 
June 13, 1882. 
No. Name. No. Name. No. Name. 
1882 1882 1882 
227 | Hart. 417 | Withers, 1724 Erskine 
233 Clarke, 418 | Dewrance §(Matster, 
240 | Beck 438 | Imray Luicus & 
(Ledlond). (Cotta:s) : 
246 | Hornsby andj 416 Fox 1815 Groth 
Trolley. | (Sanderson). (Freyre) 
248 | Barlow 509 | Hazlehurst. 1888 Rankin and 
(Encausse 544 | Otway. Rankin. 
et Caneste)| 578 | Mills 1902 Selley. 
251 | Pickwel). (Thomas) 1944 Lloyd Wise 
254 | Wakefield. 598 | Clark ( Westerman) 
255 | Pearson. (Poupon) 1966 Begg 
263 | Cowan. 617 | Scott and 2010 “Fraser, 
267 | Lindley. Baker. Fraser, and 
275 | Gowans. 744 | Randle. Fraser 
278 | Barlow 780 | Greig and 2016 Walden. 
(Encausse Eyth. 2026 Lake (Da: 
et Canesie)| 842 | Harcourt. and Voigt) 
282 | Wallace. 909 | Orth 2031 Golland. 
283 | Clark (Doubleday). 2046 | Brown 
(Pidgeon) 960 | Dixon 2047 Wynne. 
289 | Humphrys. (Keng, 2057 Sombart. 
299 | Pitt (Rocour) Meister, 2078 Turton and 
311 | Scott. Lucius, S Brunlees. 
317 | Holroyd, Briining) 2303 
318 | Kaye. 1032 | Abel 
821 | Walker (Andree). 
346 Crompton 1388 | Kent. 
349 Loads 1431 | Smith, 2325 
404. Wood. 1673 | Barratt 
PATENTS SEALED. 
I1.—Sealed May 19, 1882. 
No. Name. No. Name. No. Name. 
1881 1881 1881 
5065 Leach, 5178 Shaw. 5685 Lake (Flor- 
6090 | Edwards 5189 | Roberton 1882 sheim) 
(Hurel) 5198 Biggs and 387 Walker. 
5091 | Defty Beaumont 835 Mountford, 
5097 | Boult (Guin- | 5207 Ransome. 904 Cochrane 
shard), 5241 Dinsmore &] 1003 Davy 
5103 Wimshurst. Hoyer. 1013. Clark Blatch- 
5106 Priceand 5248 Lake (Budd ford and 
Overton. and Grant), Gates) 
5110 | Hallewell 5261 Newton 1019 Mountford 
5113 Eades. ( Volekmar).| 1057 | Scheibler, 
5122 | Bromfield. 5273 | Imray (Ches- | 1083 | Imray 
5123 | Aspinall. wright) (Pintsch). 
5134 | Emmott 5285 | Redgate. 1085 | Thompson 
( Appenzeller)| 5295 | Newton (Smith) 
5135 | Ripley and (Gravier) 1188 Von Naw- 
Brigg. 5298 Priestman. rocki 
5139 | Beauchamp 5523 | Lorenz. He ssel), 
5142 | Groth 5337 Burgess, 1271 Rose 
(Ostiund). 5352 | Corsham. 1309 Nolan. 
5152 | Wilson and | 5375 Savage. 1399 Burch and 
Wilson, 5489 Wirth (Lam- Evans. 
5155 | Cobley. precht and | 1499 | Lake (Nowell). 
5158 | Turner. Hirdes). 1552 Lake (Ameri- 
6161 | Raven. 5571 | Clark (Meyer can Screw 
6163 | Stuart. and Meyer) Co.) 
I1.—Sealed May 23, 1882. 
No. Name. No. Name, No Name. 
1881 1881 | 1881 
5144 Edwards 5233 | Lake 5539 Nordenfelt 
( Wicher- | (Wiliiams)] 5618 Graham. 
shetmer 5236 | Holliday. 5706 Reisert. 
é ech), | 5260 | Eckardt. 5707 | Abel (Lorenz). 
5148 | Steen. 6271 | Claudet. 5713 Lightoller & 
515 Thompson &} 5272 | King and 1882 Longshaw, 
Cooper. Brown. 115. | Birch. 
5162 Lonhoidt. 5278 | Spence and 119 | Wethered. 
517 Kinder. Desvigues.}] 170 Abbott. 
5173 Barlow 5280 | Harman. 304 Watson. 
(Ritz and | 5284 | Husberg, 892. Thompson 
Nevele). 5291 | Spence (Union 
5174 | Webster. | ( Werner). Electric 
6175 | Young. 5292 | Leyland. Manu/fac- 
5180 | Bradford. 5359 | Richardson. turing Co.) 
5183 | Spence. 5371 | Bissett. 459 Andrews. 
5200 | Snelgrove. 5386 Thompson 660 Bradley. 
5201 | Tonkin. | (Gray). 1157 Thomson, 
5209 | Hopkins. 5417 | Marks, 1187 Jones, 
5225 Phillips, 5537 | Nordenfelt, [1318 Beechey. 


























FINAL SPECIFICATIONS FILED. 
May 13, 1882. Nos. 4972, 4980, 4981, 4982, 4985, 4986, 4992, 5010, 
5011, 5022, 5028, 5057, ali of the year 1881. 
o DB a 4990, 4995, 4997, 4999, 5000, 5005, 5008, 5009, 
5025, 5164, all of the year 1881. 
1é ; 4697, 5015, 5016, 5017, 5018, 5021, 5023, 5024, 
5029, 5031, 5033, 5036, 5087, 5048, 5066, 5101, 
5112, 5125, all of the year 1881. 
17, ” 5032, 5035, 5040, 5049, 5050, 5056, 5102, all of 
the year 1881. 
242, of the year 1882. 


» 18, 5053, 5059, 5067, 5143, 5283, all of the year 

o DW « 5061, 5064, 5065, 5070, 5072, 5073, 5075, 5079, 
5081, 5207, 5289, 5296, 5621, all of the 
year 1881. 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 





























No, Name. No. Name. No. Name. 
1879 1879 1879 
1803 | Pitt (Rodins)} 1840 | Lake 1873 Wessel. 
1804 | Dalton, (Phillips). | 1874 | Humby and 
1806 | Haddan 1841 | Bligh Rose 
(Wolf). 1843 Tooth. 1880 | Bés?me. 
1808 | Haddan 1845 | Barton. 1882 | Weeks 
(Daly). 1846 Abbott. 1887 | Starkey. 
1810 | Lake (Kelly). | 1848 | Poinéron. 1889 | Hornsby, 
1812. Whiteford. 1849 | Morgan- Innocent, 
1814 Bonneville Brown Rutter, & 
(Delamare (Goddu). Appleby. 
& Chande- | 1851 | Bottomley. 1892 Park and 
lier), 1852 | Hale. Webb 
1818 Vallet. 1858 Allen and 1894 Rohrmann. 
1819 | Von Oppen Paxman 1895 | Barrett and 
(Colt’s (Stone- Bailey 
Patent street). 1898 | Trobach and 
Firearms 1862 | Haddan Rosenzweig 
Manu/fac- (Kraus). 1901 | Thomas 
| turing Co.) | 1863 | Fardor 1902 | Heisch, 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MAY 20, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names éc., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mz. H. READER LACK. 

3945.* Markers used by Tallors, &c.: J. Taylor, 
Birmingham. (2¢}—The marking material is of square tablet 
form and has a metal case with which to hold it when in use. 
(Protection refused. September 12, 1581), 

4048.* Match Box: J. Darling, Glasgow. ([2¢.)— 
The box is formed with a perforated chamber, in which the ignited 
match is inserted, so as to prevent its being blown out by the wind. 
(September 20, 1831). 

4248. Petroleum Lamp Burners: B. Schwarz 
and R. Huppertsberg, Berlin. [6¢. 5 Figs.j—Iis for 
enabling heavy hydro-carbon oils to be used. A conica! ventilator 
is placed between the wick case and the glass, its surface having 


motion, supplying oxygen to the flame, while surrounding it 
spirally and imparting partial rotation to it. The chimney holders 
are lengthened and narrowed towards their base, and a current of 
air enters under the chimney through apertures in the hol 

(October 1, 1881). ” a 


4250. Separating Gases from each other .2 
E. P. Alexander, London. (4. Haug, and Lefeldt and ara 
Si gen, Br 7. any). (8d, 12 Figs.|—Relates to 
separating gases from each other, or from solid or liquid or mole 
cular bodies, &c., continuously, in centrifugal apparatus, the gases 
being caused to range themselves within the separating drum in 
various positions or zones according to their specific gravities 
Several arrangements of centrifugal apparatus are described and 
illustrated. (October 1, 1881). 


4290. Machinery for Printing Floor-Cloth, &c.: 
W. RR. Lake, London. (C. £. Benedict, New fon ban: 
(6d. 7 Figs.}—Consists of a machine comprising an endless apron 
for carrying the materia] to be printed, an endless chain gear on 
each side of the apron having pins to catch into the material and 
assist in holding it, and in drawing it through the machine in com- 
bination with platens to hold the printing blocks, means for supply- 
ing ink, and arrangements of cams and levers for giving the move- 
ments to the several parts. (October 3, 1881), 


4360. Manufacture of Snow: F. N. Mackay, 
Liverpool. (6d. 9 igs.)—Describes and claims (1) the pro- 
duction of snow in vacuo or in @ ‘partially exhausted chamber; 
(2) the production of cold in such manufacture by a double or 
multiple expansion of air or gas; (3) passing air or gas which has 
been expanded twice or oftener through coolers; (4) in such 
manufacture allowing air or gas to expand in a chamber or space 
in which a partial vacuum is maintained; (5) in such manufacture 
by the use of air or gas expanded twice or oftener, passing the air 
or gas through water, or injecting water into such air or gas after 
each expansion; (6) apparatus for carrying into effect all or any 
of said processes; (7) in such manufacture using the same air con- 
tinuously throughout the entire apparatus, whereby it is alter. 
nately compressed and expanded, charged and recharged with 
moisture, thus enabling snow to be formed at each successive ex- 
pansion, and (8) a combined apparatus in which all the processes 
may be carried out. (October 7, 1881) 


4369. Treating Nitrogenous Substances to 
Obtain therefrom Ammonia or Salts of Ammonia: 
W.and H, Marriott, Huddersfleid. [(6¢. 2 Figs)—The 
apparatus consists of two retorts and asaturator, Coal or coke is 
consumed in the first retort, and with the coke is combined oxygen 
derived from air or steam, thus forming carbonic acid, or oxide, and 
hydrogen. These gases, mixed with the nitrogen from the air, then 
pass to the bottom of the second retort (containing the substance, 
such as hair, wool, &c., to be treated) where they meet a current of 
air, with the oxygen in which they combine, thereby generating 
sufficient heat to decompose the substance under treatment, The 
gases and vapours then pass to the saturator containing sulphuric 
acid, wherein the ammonia is retained, the residual gases, &c 
being burnt. (October 7, 1881). 


4375. Timekeepers’ and other Movements: H 
B. James, New York, USA. [td 5 Figs.}—The inven- 
tion is to equalise and strengthen the power of coil mainsprings of 
clock movements, and to simplify the adjustment. This is accom- 
plished by having a part of the outer coil of such a pliable nature 
as not to break, but to clasp and control the expanding coils, and 
thus reduce the force in the strong turns, making them equal to 
the medium turns. (October 8, 1881). 


4379. Rolling, Lengthening, Punching, Sarbing, 
Coiling, or Cutting into Lengths Metailic Wire, 
&c.: J. Westgarth, Warrington. (8d. 14 figs }—Relates 
to a combined machine which performs the necessary operations 
in the manufacture of barbed fencing wire such as referred to in 
Patent 2935 of 1880, (October 8. 1381), 


4415. Colliery and other Mining Corves or 
Wagons: R. Hadfield, London. [6d 3 Figs.) —Consists 
chiefly in constructing acorve or wagon body complete at a single 
operation by casting it in steel or other suitable metal, thus ais- 
pensing with bolts, rivets, brackets, and other loose fittings, and 
increasing the strength and holding capacity. The height of the 
sides may be increased by attaching auxiliary side pieces to the 
body by bolts, &c. (October 11, 1881 


4418. Calcining Sulphide Ores of Copper and 
other Metals: R. Mackenzie, La Puebla de Guz- 
man, Spain. [6d. 3 Figs )—The roasting is effected in a closed 
furnace fed from a hopper at the top, and delivering its contents 
by lateral shoots at the bottom. When the material is roasting 
steam is caused to pass through it, and this constitutes one of the 
principal features of the invention. (October 11, 1881). 


4430.* Bicycles: T. T. Harrison, Bristol. (2d)~— 
Instead of the usual steering crossbar the lower ends of the forks 
are bent round and carried up to serve as handles, (October 11 
1881). 

4434. Tricycles: A. M. Clark, London. (5. ¥. 
Silver, Auburn, Androscoggin, and C. E. Page, Bideford, Maine, 
U.S.A.) (6d. 7 Figs.)—Relates to an arrangemert of driving by 
means of foot levers in connexion with an arrangement of pawls, 
&c.,and to other parts, (October 11, 1881). 


4435. Smelting Ores and other Materials Con- 
taining Lead. &c.: J. W. Chenhall, Morriston, 
Glamorgan. (6d. 6 Figs.)—Consists in arranging the fireplace 
ata considerably lower level than the working bed, with an upright 
shaft to convey the gases to the furnace. The fuel is distilled and 
burnt in a gaseous condition. In other respects the charges of 
lead are worked as usual in the various kinds of reverberatory 
furnaces employed for the purpose. (October 11, 1881). 

4439. Incandescent Electric Lamps: J. Jame- 


son, Newcastle-on-Tyne. [fd. 11 Figs.)—Relates, firstly, 
to a method of sealing up relays of carbon filaments in incan- 
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descence lamps, so that when one fails it may be removed, and a 
fresh one be substituted without access to the interior of the 
lamps. The filaments are mounted on an endless band passing 
over rollers, and arranged to bring each into position successively. 





slits, through which air enters and receives a spiral upward 


They are each connected to a bar having insulation between the 
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points at which the ends of the filaments are attached. These bars 
and their connecting chains pass over two rollers BC, driven by 
worm gear actuated by an electro-magnet and ratchet mechanism. 
The conducting wires are Jed to the top roller, so that only the 
filament L, occupying the highest position, is in the circuit, OP 
are two wires which carry the current for supplying the electro- 
magnetic mechanism. The replacement of the carbons may also 
be rendered automatic by placing an electro-magnet in the circuit 
QR, and 60 arranging it that when excited it will break the circuit 
OP. When the former circuit fails the current traverses the latter, 
and by aid of a make-and-break device operates the mechanism until 
a second bridge is moved into position. Secondly, the invention 
relates to means for cleaning the interior of the globe. S is a little 
beg of iron filings drawn up against the glass by the attraction of 
themagnet T. By moving the magnet or the globe the bag can be 
drawn all over the interior surface. Other methods of effecting 
the same result, but substantially the same in principle, are illus- 
trated in the specification, (October 12, 1881), 


4440. Indicators for Steam Engines, &c.: A. Bu- 
denburg, Manchester. (C. F. Budenburg and B. A, Schaeffer, 
Buckau Magdeburg, Germany). (6d. 14 Figs.}—Describes several 
arrangements of indicators so constructed that a combined 
diagram from both ends of the cylinder may be taken at the same 
operation. The diagram consists of a closed curve, one half being 
above and the other half below the atmospheric line, In the 
arrangement shown the two independent inlets A A communicate 








with opposite ends of the cylinder and with the upper and lower 
halves respectively of the indicator. The pressure at one end of 
the cylinder operates the upper piston K, the other piston K' 
being operated by the pressure at the other end. Both pistons are 
carried by a rod S. The recording apparatus is of the usual con- 
struction. By opening and closing taps in the inlets separate 
diagrams from each end of the cylinder may be taken. (October 
12, 1881) 


4442. Securing Tubular Handles to Culinary 
Vessels, &c.: C.Ezard. Manchester. [6d. 6 Figs.)—To 
avoid weakening the vessel or handle by drilling hcles, &«., there 
is formed on the outside of the vessel a tapering socket, and 
within such socket a wedge, The handle is fastened by being placed 
in the socket and then driven home, the wedge causing it to open 
out, (October 12, 1881). 


4448. Electro-Magnets for Telephonic and 
other Purposes: J. Imray, London. (/. #. Stearns, 
Brooklyn, U.S.A.) (6d. 15 Figs.)—Relates to the construction 
and adjustment of the astatic cores of electro-magnets in such a 
manner that their armatures or diaphragms are attracted what- 
ever be the direction of the electric currents through the coils, and 
to means for communicating telephonically through such a magnet 
from & transmitter that is extraneous to the circuit in which the 
magnet is situated. When no adjustment is required for the 
astatic core, it consists of a simple permanent bar magnet bent at 
its middle, so as to bring its two opposite poles nearly together. 
These two poles are then, near their extremities, enclosed within 
a single or common coil of insulated wire, or each may have on it 
a separate coil forming part of the circuit. Electric currents of 
either direction being transmitted through this circuit will cause 
the magnet to attract an armature or diaphragm presented to the 
poles, Instead of one bar two or more may be placed side by side, 
and each provided with an adjusting screw by which it can be slid 
back wards and forwards. In order to communicate telephonically 
from 4 transmitter extraneous to a telephone circuit the following 
arrangement is adapted: A bar magnet is bent twice at right 
angles, so that the two members project perpendicularly from its 
middle portion, On each of the polar members is a fine coil which 
is in the telephone circuit, On the middle part of the bar, near its 
neutral point, but on one side thereof, is placed a coil of coarse 
wire, which is in the extraneous circuit of a transmitter and 
battery, When the transmitter is used the excitement of the 
latter coil by shifting the neutral point of the magnet affects the 
coils thereon, so that receiving instruments connected to them by 
the line wire areactedon. (October 12, 1881), 


4450. Effecting Telephonic Communications: 
J. Imray, London. (/. M. Stearns, Brooklyn, U.S.A) (6d. 
6 Figs.j—Relates to a switch board for use at the central station 
of a telephone exchange. Fach subscriber's line ends in a flexible 
elastic conductor, which ordinarily stands at the upper edge of a 
vertical board. This board has on it a number of horizontal insu- 
lated metal rods. When a subscriber, A, signifies to the office that 
he wants to speak tc B, the attendant draws down the elastic ter- 
minations of both A and B's wires and hooks them on to one of 
the horizontal rods that is unengaged. This rod then acis asa 
coupling between the two lines. (October 12, 1881). 


4451. Apparatus for Discharging Torpedoes 
under Water: P. Brotherhocd, London. [éd. 5 Figs.) 
—Within the vessel is a cylindrical casing containing two parallel 
tubes fixed tothe end discs. The discs can be caused to revolve so 
that when the tubes are in one position one of them faces an open- 
ing inside the vessel through which a torpedo can be inserted into 
said tube; the other tube then facing an opening to the exterior 
through which the torpedo in it can be discharged. By then turn- 
ing the casing half round the empty tube is brought to the charg- 
ing aperture and the tube containing the torpedo is brought to the 
discharging aperture, Outside the vessel is an adjustable bar 
which serves as a guide to the issuing torpedo. The inner end of 
the casing communicates with the external water, so that as the 
— issues water flows into the tube behind it, from which it 
is discharged to the bilge. (October 12, 1881). 


4452. Frictional Couplings and Brake Appa- 
ratus: W. Lloyd Wise, London. (L. Mégy and J. de 
Echeverria, Paris). (6d.}—A detailed and illustrated descrip- 
tion of this invention will be found at page 617 of the last 
volume of ENGINEFRING. (October 12, 1881). 


4453. Locks or Dams; J. M. Bibbins, Williams 
Port, Penn., U.S.A. (J. Du Bois, of Du Bois, Penn., U.S.A). 
(6d. 15 Figs.j- The upper portion of the dam is provided with 
adjustable boards working on pin joints so as to allow of the height 
of the dam being varied. (October 12, 1881). 


4454. Instruments for Measuring Electric Cur- 
rents, &c.: J. L. Sprague, Birmingham. (6d, 15 Figs.)— 
The essential feature is the use of an electrode on the principle of 
a hydrometer in connexion with a heater and thermo-regulator for 
controlling temperature, Reference is made to a former Patent 
4762 of 1872. (October 12, 1881). 


4455. Secondary Batteries or Apparatus for 
Effecting Electrical Storage: J. W. Swan, New- 
castle-upon-Tyne, ([4¢.J)—The improvements consist in 
forming the lead plates into an extended surface by cutting or 
scraping or equivalently acting upon the same so as to extend the 
sarface and thus facilitate the storing action. The whole extent 
of the plate is not so treated, but a portion is left solid to support 
the weakened part. The cutting may be effected in various ways, 
such as by tools ina shaping machine or by engraved dies, (Octo- 
ber 13, 1881), 


4458. Vacuum Pumps: W. H. Akester, Glasgow. 
(6d. 1 Fig.]—Refersto mercury or gravity pumps, 80 arranged 
that the vessel exhausted may be removed from the pump without 
affecting the vacuum obtained. (October 13, 1881). 


4459. Grinding Curling Stones: A. Kay, Mauch- 
line, N.B. [6d. 1 #ig.)—The curling stone is held in a frame at 
tbe end of a spindle and pressed by a weighted lever against an 
adjustable grinding stone of suitable shape. (October 13, 1881). 


4460. Tentering, Stretching. and Drying 
Fabrics, &c.: J. L. Norton, London. [6d 10 Figs.)— 
A peculiar clip is employed for holding the selvage. In machines 
for drying wool several sheets of network carriers are used in con- 
junction with these clips. Whilst being stretched the fabrics or 
other materia] are dried by means of hot or cold air, (October 13, 
1881). 


4461. Metal Kegs or Vessels for Containing 
Paints, &c.: J. Storer, Glasgow. [6d. 5 Figs.)—By 
removing one of its ends the keg is transformed into a pail. 
(October 13, 1881). 


4464. Machinery for Combing Wool, &c.: W° 
Terry and J.Scott, Bradford. (6d. 2 Figs.)—Kelates to 
apparatus for feeding wcol in detached tufts to circularcombs. It 
consists of a reciprocating gill head placed outside the circular 
comb, and between which are a pair of nipping jaws. The wool is 
drawn from the gill combs and held by the nipping jaws until 
transferred to the circular comb by means of a flexible transfer 
comb. (October 13, 1881). 


4465. Machinery for Stretching and “‘ Windin 
on” Woven Fabrics, &c.: J. Lodge, Huddersfield, 
and M. Oldroyd, Dewsbury. (8¢. 5 Figs.)—The fabric is 
fed to an endless travelling chain provided with clamps, and con- 
ducted to a taking up roller from which it is received by the 
“winding on” roller. For removing washing and milling creases 
the fabric is beaten when in a distended state on a travelling 
chain. (October 13, 1881) 


4466. Warp or Straight Bar Knitting Machines: 
W. Dexter, Nottingham. [é¢ 11 Figs.j|—Refers to the 
general construction of these machines and to the introduction of 
an additional or second thread interwoven between the stitches of 
the needle thread, whereby rigidity is given to the fabric. 
(Ociober 13, 1881). 


4470. Children’s Cots, Rocking Boats, &c.: J. 
Middleton and G. J. Scott, Birkenhead. [6¢. 3 Figs.) 
—The boatis detachable and may be fixed to a berceaunette or 
perambulator body. (October 13, 1881). 


4472. Electric Meter: C. V. Boys, Oakham, Rut- 
land. [6¢. 13 Figs.}—To measure the current passing through 
a conductor clockwork is provided with an escapement governed 
by a pendulum or balance, the oscillations of which are determined 
by the force of an electro-magnet or solenoid in the circuit, so 
that as a less or greater quantity of electricity passes the amount 
of movement permitted to the clockwork is less or greater. In 
order to insure accuracy the escapement should be of the dead- 
beat kind, incapable of giving such influence to the balance as 
would cause it to oscillate. The clockwork may be driven by a 
weight or spring wound up from time to time by hand. It is pre- 
ferred, however, to render it self-acting by combining it with 
remontoir apparatus, which, when required, is acted on by an 
electro-magnet in the circuit. Fig. 1 isa front view and Fig. 2 an 
inverted plan of one form of meter. B B are two limbs of 
an electro-magnet whose coils are traversed by the current to be 
measured. These limbs terminate in polar extensions b 6, between 
which there oscillates an armature on a vertical axis C. The lower 
part of the axis constitutes the cylinder of an escapement engaging 
with an escapement wheel D, connected to an arbor E driven by 
clockwork. The remontoir apparatus is arranged as follows : On the 











fixed axis / there are mounted (1) a toothed wheel F. which gears 
with a pinion ¢. and has a groove cut in its circumference to receive 
a driving band; (2) a barrel containing a volute spring; (3) a 
ratchet wheel H, grooved like F, to receive the same driving tand, 
which passes over guide pulleys g g mounted on spring brackets 
projecting from the barrel; and (4) an armature K, which can 
oscillate between the poles M M of an electro-magnet fixed to the 
base A; this armature is drawn by a spring & against a stop pin k', 
and it carries a spring paw] A engaging with the teeth of the ratchet 
wheel H. The coils of the electro-magnet M M are in a bye-pass 
circuit mm, branching off fromthe main circuit L L' at the con- 
necting posts. These posts are usually connected by a spring 
n, bearing against a contact screw n', and in that case the main 
current passes direct from L by the wires //, through the coils 
of the electro-magnet B B to L', the magnet M M being then too 








feebly excited to effect displacement of the armature K. When, 
however, the stud g' pushes the spring n from the screw n! 


the current passes through the magnet M M, and the armature 
makes its stroke winding up the spring. The specification 
alsodescribes two modified forms of remontoir apparatus, (Oc- 
tober 13, 1881). 


4473." Pneumatic Signalling Apparatus for Rail- 
way Trains: C. D. Abel. London. (?. Rimachevsky, 
Moscow,and W. Tagaitschinoff, Rjasan, Russia), (2d.)—The signals 
are actuated by opening a passage in a pipe from which theair has 
been exhausted. (October 13, 1881). 


4474. Motors Worked by Hydraulic or other 
Fluid Pressure, &c.: W. Lloyd Wise, London. (L. 
Mégy. Paris), (8d. 5 Figs.)—The novel feature consists in dis- 
tributing the actuating fluid to the cylinder by means of a partially 
rotating valve operated by the combined oscillations of the cylinder 
and valve rod. (October 13, 1881). 


4477. Gymnastic Apparatus: A. W. Turner 
Birmingham. [l0d. 16 Figs.}—‘See-saw” platforms are 
arranged to oscillate on a vertical column. (October 14, 1881). 


£481. Rotary Pump: L. A. Groth, London. (4. 
Himmelm lsingborg, Swenden). (6d. 1 Figj—The novelty 
consists in the suction pipe being fixed, and the delivery pipe being 
caused to rotate on the suction pipe. (October 14, 1881). 


4492. Velocipedes. W. Harrison, Manchester. 
(8d. 37 Figs.)—Refers to arrangement of the parts of velocipedes, 
(October 14, 1881). 


4496.* Regulators for Electric Motors: J. H. 
Johnson, London. (La Société Ananyme La Force et la 
Lumiere Société Générale d' Electricite, Brussels). [4d.)—The essential 
part of the improved regulator consists of an ordinary metallic 
chain. This presents a series of points of contact, each of which 
offers a resistance dependent on the pressure upon it. When the 
chain is tightiy stretched the resistance is comparatively slight, 
but when it is slackened or allowed to hang loosely the resistance 
is considerably increased. The specification describes several 
ways of including a chain in the field magnet circuit of an electric 
gee 80 as to vary the intensity of the current. (October 15, 

$1), 


4499. Looms: 5S. O’Nelll, Castleton, Lanc. (6d. 
12 Figs.|—Relates to improvements in those “ warp belting-off 
motions” referred to in patent specification 3810 of 1879. A friction 
brake is used in conjunction with the warp delivery roller, and the 
band by which the picking shaft actuates the picking stick is 
divided into two portions which are united by a link. (October 15, 
1881). 


4503. Safety Apparatus and Fasteners for 
Windows, &c.: C. Gall, Halifax. [6d. 13 Figs.]—The 
form is that of a male and female dovetail fitted to the respective 
sashes and operated by a lever. The fastener may be combined 
with an alarm mechanism, consisting of a spring hammer and 
anvil on which is placed a detonator. (October 15, 1881). 


4504. Electric Arc Lamps: J. Brockie, Brixton, 
London. [6d. 4 Figs.)—Referring to the illustration the two 
upper carbon-holders A‘ At fall freely by their own weight when 
they are not retained by the cam leversC'C%. These levers grip the 
holders when their inner ends are raised by the armature C of the 
electro-magnet M M. When acurrent is passed through the circuit, 
the shunt magnet M becomes active and attracts the armature, 
lifting it and the two leversand carbons. The current forms an are 
between one pairof carbons, the other pair remaining unconsumed. 
When the magnet M is momentarily cut out by an arbitrary com- 
mutator or interruptor, or momentarily short-circuited or reversed 














by a regulating coil E, the armature wil] retire from the magnet 
allowing the clutches to relax their grip on the holders. The two 
pairs of carbons will then fall together and will be instantly raised, 
the arc appearing only between the pair that is incandescent. 
The clutch magnet M is wound at its lower part in the main 
circuit and by a shunt coil N at its upper part ; this latter coil, when 
put in circuit by the regulating shunt coil E, reverses the polarity 
of the clutch magnet, and thus renders it powerless, and so the 
armature and clutches fall away; but as this has the immediate 
effect of reducing the strength of the regulating coil E, the revers- 
ing circuit is at once broken, and the maix magnet being no longer 
reversed lifts up the armature smartly, and the arc is restruck ; 
thus whenever the arc becomes too long, the main magnet is 
momentarily reversed and the readjustment effected. Sometimes 
a third magnet, wound in the same circuit as the reversing coil N, 
is placed below the armature, so that if the reversing coil N should 
prove too weak or too strong, this additional magnet will pull the 
armature C from the poles of the clutch magnet M. Reference is 
made to prior Specification 3071 of 1879. (October 15, 1881). 


4510. Governors for Steam and other Motive 
Power Engiaes: P. Turner, Ipswich. [6¢. 3 Figs.j)— 
Relates to a modification of the Hartnell and Guthrie governor. 
The boss B on the engine shaft has two flanges, one cast with it, 
the other in a separate piece and removable to admit of the 
weights, &c., being mounted between the flanges. It has also two 
wings B* serving as abutments for the springs. D are the weights 
and D! their necks; they are received in holes in the flanges ; the 
rods £ are jointed to the weights and are surrounded by the springs 
which are adjustable, and which tend to draw the weights 
towards the skaft. The eccentric which actuates the valve has 
two lugs (shown in dotted lines) connected by bolts to the weights, 
When it is desired to set the engine to run in the reverse direction 
the bolts H are removed and inserted into the holes D in the 








weights, and the othcr holes in the lugs. A second eccentric is 
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provided whe etober 15, 


1881), 


4511.* Air Inlets or Ventilating Gullies for 
Drains; B.R. Harrington, Beckenham. Kent. [4:. 


on the engine requires frequent reversal 


5 Figs.) -H as reference to the connexion of a ventilating gully with 
house drains. (October 15, 1881) 
4513." Treatment of Saccharine Liquor: C 


Pieper. Berlin. (7. Degener, Berlin) 2¢4.}—The vacuum in 
the evaporating pan is made more perfect by the use of an improved 
pump, preferably of Windhausen’s design. (October 17, 1881). 

4517. Propelling Vessete: M. Hedicke, London. 
(H. Grauel, Magdeburg). (6d. gs.J)—A long h rizontal shaft 
from which radiate a number < ft 8 a: w blades, is arranged over the 
water on each side of the vessel. (October 17, 1881) 


4518.* Apparatus for Driving or Operating 


Sewing Machines by Electricity: H. H. Lake, 
London. (/. J. Journavx, Paris). [(2d.)—An electric motor acts 
upon the machine by means of elastic and variable friction 


(October 17, 1881), 





4521.* Weighing Machines: T. Williams, Lon- 

on. ([2d.)—Arranged on the steelyard principle, bul with twe ) 
or more levers each working on a separate fulcrum October 17, 
1881). 


4522. Safety Saddle Bars: R Spence. Richmond, 
Yorks. (6d. 11 Figs.j—Above the | receives the 
stirrup strap is provided an additional bar, wat te 4 to bearir 
from which it escapes in the event of the rider being throv 
(October 17, 1881). 


4523.* Lubricators: 


art 











J. Gallie, povney. f2d.) 


(October 17, 1881). 


This specification cannot be understood 


Locomotive Engines Operated by Com- 
Re London. 
[Sa 


4525. 
pressed Air, &c.: A. W. L. Reddie, 
(Pneumatic Tramway En gine Company, New York, U.S.A.) 

9 Figs.)}—The invention will be described and illustrated at len 





in an early number cof ENGINEERING. (October 17, 1881) 
‘526. Stoves and Grates: P. Everitt Great 
Ryburgh, and A. Barnard, Norwich, (6d. 2 figs.)—F\ 


consuming smoke and increasing heat, passages are providec ile ui- 
ing from below the grate out at the sides and back of the same 
above the fuel. <A baffle plate fixed above the fire may be applied 
as a modification. (October 17, 1881) 


4527. Soap: H. W. Blease and T. T. 
Liverpool. (2d.)—Refers to a- mixture } 
of turpentine, and ammonia, (October 17, 


4528. Corking Machines: F. H. F. Engel, Ham- 
burg. (Boldt and Vogel, Hamburg) 6d. 6 Figs.J}— Relates to the 
cork press of the machine, which has three sliding parts and one 
fixed part, composing, when closed, a mould presenting a central 
cylindrical opening. (October 17, 1881) 


4529. Automatic Revolution Indicators: F. H 
F. Engél. Hamburg. (/. £ggers, Hamburg). (6d. 9 Figs} 
The apparatus is bolted to the revolving element when, by the 
centrifugal action, a weight, to which is attached a pencil, moves 
against a spring, during which time the pencil so marks the paper 
ae toindicate the speed, (October 17, 1881). 


4530. Appliance for Attaching Valances, Cur- 
tains, and other Trimmings to Bedsteads, &o.: 
M. A. Dearden, Doncaster. [i¢. 3 Fiys.)—The valances 
are threaded on wire, &c., and hung on wegl ag yee from 
small brackets fixed to the bed frame. (October 13, 


_Wilson 
of Castile soap, spirits 
1881) 








1381) 


4533. Electric Lamps: R. R. Gibbs, Liverpool. 





(6d. 3 Figs.)— fhe invention relates to electric lamps in which 
there are two or more candles, consisting of carbons placed side b 
side and parallel or nearly parallel to each other, and in which +! 
s00n as one candle is consumed another is automatica | 
The action of the apparatus is as follows: A current of 


passes to the fized socket 6, thence through the carbons A A!, to 
the movable sockets ¢. The current then passes through the 
lever d, spring /. !ever d', spring f', and co on t» the spring f3 and | 
return wire nsumed below | 
| 


When the candle 4A! has been c 
of the insulating ats ip 4, . 


m one another, and the sp 


the lower edge 


free f 





4534. Apparatus for ineing Bestien. and 
Glasses; J. Doliheiser, Cologn (6a Figs). — 
Consists of one central and three outer Ppaieun’ A, The 
bottle, &c., is placed over the central one, and water turned on, 
which causes the set of tubes to revolve, the central one washing 
out the interior of the vessel, and the outer tubes delivering water 
at the outside thereof, (October 18, 1881) 


4535. Distilling Apparatus: C. Paulmann, 
Hanover. (6d. 5 Figs.)—Refers to the construction of dia- 
phragms and other interior parts of the analyser, whereby the 
wash is made to take a circuitous course. The exit of the wash is 
regulated by a float arrangement. (October 18, 1831). 


4536. Hot-Blast Apparatus for Use in Metal- 
lurgical Operations: H. H. Lake, London. \/. ©. 
Long, Richmond Furnace, Penn., U.S.A.) [ls. 4d. 25 Figs}—The 
object of this invention is to provide a regenerative hot-blast 
apparatus, by means of which a blast of air, gases, or vapours 
may be obtained whose temperature is only limited by the resist 
ance of the refractory material of the apparatus, and it chiefly 
consists in a combination of peculiarly constructed ovens and gas 
heaters in which the blast is heated. (October 18, 1881), 


4537. Apparatus for Susuiyins Water to Steam 
Boilers; 5S. Hallam and J. W. Shepherd, Manches- 
ter. [6d 5 Poe} }—Injec tors are constructed to be operated 
either by steam direc from the boiler or by the exhaust steam, 
two separate nozzles being provided for the purpose. Relates al<o 
to the combination of an injector and ejector. (October 18, 1881). 


4539. Manufacture of Tyres for Wheels, &c.: 
W.H. Carmont, Manchester. (4d. 2 /igs.)—The blank is 
rolled sufficiently wide to form two or more tyres, it is then passed 
between dividing rolls to be cut to the several required widths 
(October 18, 1881). 

4540. Filter Presses: H. E. Newton, London 
(A. L. G. Dehne, Halle-on-the-Saal, Germany). (6d. 4 Figs.)—These 
are specially designed for filtering volatile substances, for which 
purpose they are provided round the lower edge with a trough 


containing liquid into which dips the lower rim of an air-tight 
cover. (October 18, 188:), 
4543. Boots and Shoes: H. Ovans, Dublin. (td. 


are made with a seamless front and have an 
(October 18, 1881), 


17 Figs.}—These 
opening at the side to admit the foot. 


4546. Steam Boilers: E. Crompton and J. T 
Cochran. Birkenhead. [é¢. 9 igs.}—\s for a modification 
of Patent 770 of 1878, and enables the arrangement of horizontal 
flue tubes 
any size 


1emisy} 


in vertical cylindrical shells to be applied to boilers of 
Fig. 
herical top B, horizontal furnace botto 


1 shows one arrangement of single-ended boiler 
ym D formed of a 









B 





D 


a a 


linder, horizontal tubes and flange tube- 





juarter sphere anda half cv 


plates F. Fig. 2is a double-ended boiler, the top being hemis- 
pherical, and the bottom formed of a half cylinder. Another 
arrangement is shown with hemispherical top and bottom 


(October 18, 1881). 


4547. Water-Tight Sliding Doors for Bulkheads 
of Ships, &c.: E. Crompton and J. T. Cochran, 
Birkenheaa. [6¢d. 3 Figs.}—The grooves in the door frame 
are filled in with a tough mate *rial, through which the door pro- 
vided with knife edges cuts its way. (October 18, 1881). 


4548. Velocipedes: S. Hall, London. (3d. 15 Figs.) 
R-fers to the employment of spring bearings and treadies. 
(October 18, 1881) 


4549.* Machinery for a and Cutting Metals: 
T. H. Whitehouse, Walsa (2d.]—Reciprocating motion 
is given to a filing or cutting oa > means of a cranked shaft 
and connecting rod, (October 18, 1881) 


4550. Steam Generators: R. Mills, Westminster. 
‘6d. 4 Figs.)—Is for improvements on Patent 39790f 1876. lhe 
upright tube *s A are arranged with a space between each tube, the 
heat being forced to play round each tube by the baffle plate c. 
The iron casing D surrounds the tubes and is covered with non- 
conducting coating to prevent radiation of heat. The steam ring 








at the same time 


sockets cand bare in contact. The spring / is 


moved into contact with the socket of the next candle through 
which the current then passes. As each candle is consumed 
the next succeeding candle is brought into circuit and until | 


the whole are burned. The pieces of carbon penci’s remaining 
-kets are then removed and replaced by fresh candles 
When it is desirable to use continuous instead of the alternating | 
carrents, usually employ ed with Jablochkoff and like candles, the 
carbon pencils are insu'ated on three sides, leaving the adjacent 
sides bare; or the carbon pencils are caused to revolve in opposite 
Girections. The same arrangements of carbons are also applicable 
where alternating currents are used. (October 18, 1881). 


in the s« 








or space Gand mud-box or ring G! are for facility of access, 
each formed into halves jointed by flanged joints as shown, or of 
ingle castings with holes and screw plugs or removable covers. 
To remove moisture from the steam, it is led by pipe N into the 
vessel J wherein it deposits most of its moisture, it then passing 
by pipe L through the coil K, wherein the remaining moisture is 
evaporated, and away through the end M of the coil to the engine. 
(October 18, 1881). 


4551. Water-Closets: G. E. Waring, Newport, 
R.1I,US.A. [64. 2 Figs.)—The pan is formed without a valve 





and with a syphon like outlet rising from the bottom ; the descend- 
ing limb communicates with a trap. (October 18, 1881), 


4552. Dynamo or enqnene. Electric Machines: 
PJ (7. Edison, Menlo Park, N.J,, U.S.A.) 
(6a. 4 Figs. ae The object of the invention is to produce a means of 
regulating the generative force of an electric generator, «For this 
purpose in one case the principle is made use of that the power of 
an electro-magnet can be weakened by diminishing the mass of the 
yoke connecting the cores, and that such power can be strengthened 
by increasing the mass of the said yoke until a maximum is gained."’ 
The illustration shows an automatic method of keeping the electro- 
motive force, developed by a generator, constant. The yoke C C, 
connecting the two branches of the field magnets, has a central 
conical opening F, in which plays the conical block G, forming 
the magnetic circuit regulator. The stem of this block may be 
screwed and be adjusted by hand, or it may form the core of an 








axial magnet. This magnet ‘‘is used to draw the cone into the 
yoke, the same being retracted by a spring / and by its own weight. 
rhe coil of the magnet is in the main or consumption circuit.” 
The same result may be accomplished in a second way by the use 
of levers or bars of iron adapted to be adjusted close to or farther 
away from the pole ends and yoke of the magnet, or the pole ends 
alone, sc as “to partially shunt the magnetic currents or lines of 
force away from or around the field in which moves the revolving 
armature.” Two methods of arranging the levers are shown in 
the specitication ; one in which a lever connects B and C and also 
Bland C, and secondly, one in which B and B! are connected 
(October 18, 1881) 


4553. Charging and Using Secondary Batteries: 
P. Jensen, London. (1’. A. fdison, Menio Part, N J.. USA) 
(6d. 4 Figs.)—Relates to means for maintaining the e lectromotive 
force of a current from secondary batteries, by re-enforcing the 
primary current from time to time so as to keep up the electromotive 
force in the main or consumption circuit. Fiz. 1 isa diagram repre- 
senting the method of charging the secondary cells. Fig. 2a diagram 
of one method of using the cells and maintaining the electromotive 
force of the current, 2 (Fig. 2) are the main conductors of a 
iistribution system, of which A represents the lamps connected in 
multiple arc. B represents secondary cells arranged in two series 
C D, the cells of each series being coupled together and con- 
nected to the positive main conductor 2 by switches a. At the 
other end the two series are connected together by a wire, from 
which wire 9 leads to positive commutator brush 6 of a dynamo 
or magneto-electric machine E, The negative commutator brush ¢ 
is connected by wire 5 with 1 The field circuit 6, 7, of E, hasa 
series of resistances and switch d. Each series C D has the right 
number of cells to give the desired electromotive force. Both 
eries may be connected by a with 2 at the start to give the 
primary current, or only one series may be so connected, and 
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then the other can be thrown in when the electromotive force of 
the primary current drops. The generator E is not operated until 
the current due to both C and D commences to drop in its pres- 
sure. Then the switch dis moved to the upper contact, and the 
engine that drives Eis started. This throws a re-enforcing cur- 
rent in multiple arc through the secondary cells. At each subse- 
quent drop in the electromotive force the switch d is moved 
inwardly to the next contact, and the standard electromotive force 
maintained. Two other methods of arranging rows of cells are 
described with suitable connexions for throwing them into circuit 
For charging the cells two or more dynamo or 
magneto-electric machines, N O, are connected in multiple arc 
with conductors 13 and 14 (Fig 1). The fleld coils of the machines 
are connected in series. The cells are arranged in series Q R, con- 
nected with the conductors 13 and 14. When the celis are fully 
charged they are disconnected from 13, 14, and conveyed to the 
points of consumption. (October 18, 1881). 


4554. Sewing Machines: M. H. Pearson, Leeds. 
(2d.)—This provisional specification does not clearly describe the 
invention. (October 18, 1881). 


4555." Apparatus for the Production and Appll- 
cation of Ozonised Oxygen: E. Hagen, Ealing, 
Middlesex. (4. Q. and A. Brin, Paris). (2d.)}—Oxygen pro- 
duced according to Brin’s Patent 1416 of 1880, is passed through 
refrigerating coils, thence to the ozonising apparatus, where it is 
electrified by means of induction bobbins, he material to be 
treated is mixed with the ozonised oxygen. (October 18, 1881). 


4557, Water-Closets: J. A. Hornby, Menai 
Briage, Anglesea. [(d. 4 Figs.)—Valves operated by the 
usual handle are fitted to the ventilating and soil pipes, so that 
when the one is open the other is closed. (October 19, 1881). 


4561. Destroying the Putrescible Matter of 
Sewage, Sepesewee s she Solid Matter. and Obtain- 
ing Ammonia: J. Kinnear, London. (4¢)—The 
sewage is mixed with AL. and heated to decompose the 
nitrogenous compounds and convert the nitrogen into ammonia, 
which is collected in trays containing acid and placed over the 
sewage, The heat is then withdrawn, when the solid matter 
subsides. (October 19, 1881). 


successively 





4562. Apparatus Ly 4 Sawing Rails, &c.: J. H. 
Kitson, Leeds. [4¢. 3 Figs.|—The saw is mounted ine swing 
frame, the rail to be sawn cae fixed. (October 19, 1881). 
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4564.* Sawing Machinery: 
combined 


H. J. Had 
don. (C. Mirer, Metz, Germany). (2d)—A bellows is 
with a sawing machine. (October 19, 1881). 


4565.* Supplying Dwelling Houses, &c., with 
Water: W. M. Farley and J. H. Bond, Torquay. 
[2d.]—Refers to the arrangement within the cistern of a supply 
pipe and valve. (October 19, 1881). 


4566.* Open Firegrates: W.4A, London. 
[2d.]-Plungers are operated to strike against the incandescent 
coal, leaving u cavity for the reception of fresh§fuel. (October 19, 
)} 831). 


4567. Machines for Drilling Rocks, &c.: J. 
McCulloch, J. H. and J. M. Holman, Camborne, 
Cornwall, (6d. 4 Figs.)—Refers chiefly to the construction in 
one piece of the working cylinder, and a guide cylinder on either 
side of the same. (October 19, 1881). 


4569. Machinery for Filtering or Drying Sugar, 
Yeast, &c.: J. Roper, London. [6¢. 2 Figs.)—The 
material is forced into a filtering box. The machine is caused to 
work automatically by the pressure of the material in the feed 
pipe acting on the driving belt through a spring. (October 19, 
1881). 


4570.* Hats, Helmets, &c.: A. Wilkinson, Lon- 
don. (2d.)—A ribbon of copper, or one of copper and one of zinc 
is or are introduced at the part where the hat fits the head 
(October 19, 1881), 


4572. Self-Feeders and Guards for Threshing 
Machines: R. Moore, Fulbourn, Cambs., and J. W. 
Lee, Cambridge 3 Figs.\—Consists of a roller provided 
at its periphery with heaters, above which are two crossbars 
with tines fixed upon them. The tines work past each other over 
the top of the roller, and so regulate the passage of the corn, There 
is also a self-acting feed-board and guard-board. (October 19, 1881). 


4574. Heating and Adjusting Metallic Tubes, 
Rings. &c.: 8. Fox, Leeds. (8d. 17 Figs.)—Fig. 1 shows 
an apparatus for welding up tubes for boiler furnaces, ships’ 


fig? 











masts, &c.; g is a double-ended swivelling gantry, carrying a 
furnace at each end supplied with gas from an elastic tube h. 
Only one furnace é is used at a time, the other being held in reserve; 
m is the tube to be welded. It is carried ona truck that can be 
raised and lowered by gearing. First, it is placed over the furnace 
until a part of the seam is raised to welding heat, then it is carried 
on to the beak B of the anvil, and the carriage top is lowered until 
it not only no longer supports the weight of the tube, but is sus- 
pended by the chain so as to keep the tube on the anvil. C is the 
tup of a small steam hammer. Fig. 2is aside elevation of an appa- 
ratus for enlarging the ends of corrugated tubes. A is the article 
under operation, mounted on an anvil furnished with rollers 
K K, which take into the external hollows of the corrugations. M 
is the tup of a steam hammer with its face made to the desired 
configuration to bend the end of the tube to the shape L. For 
reducing the ends of such tubes an apparatus similar to the above 
is used, but acting on the outside of the tube. Fig. 3 showsa 
portable apparatus for making good any slight defects in the weld 
ofa corrugated tube. The anvil F is held against the tube A by a 
lever G, and is mounted on a carriage with wheels E arranged to 
lie in the hollows cf the corrugations, (October 19, 1881). 


4575. Testing the Strength of Boller Tubes, 
&c.: 8. Fox, Leeds. (6d. 4 Figs.)—Boiler flues and such /ike 
articles are tested against a collapsing strain by enclosing them 
within a vessel which can be connected to their ends in such wise, 
that while an annular space is formed all round them for the 
reception of water under pressure, the ends of the tube are open to 
permit the inspection of the interior. The joints between the tube 
und the rings at the ends of the outer vessel may be various y 
made so long as the expansion of the tube is not prevented, For 
instance, the tube may pass through c< llars provided with bydraulic 
packing leathers, or it may be bolted at each end to short tubes 
arranged to slide through the said collars. (October 19, 1881). 


4576. Meters for Measuring Electric Currents: 
E. G. Brewer, London. (7. A. Edison, Menlo Park, N.J., 
USA) (6d. 4 Figs )—According to this invention an electro- 
d positing meter is produced that will indicate a correct result 
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with a smaller current than the copper cell previously patented for 
the same purpose. This is accomplished by using amalgamated 
zine electrodes in a solution of sulphate of zinc. The plates have 
a heavy coating of zinc deposited on them before being placed in 
the meter, “which zinc will be thoroughly amalgamated while 
being deposited,” The depositing cell M is arranged in a shunt 
from one of the conductors 2 of a house or other consumption 
circuit, a resistance R being placed in the line to shunt a definits 
small portion of the current through the meter. A wire resistance 
R' is placed in the meter circuit to compensate for the effects of 
change of temperature in the resistance of the cell. To prevent 
the establishing of a counter current, and the recomposition of the 




















magnet A is provided for automatically breaking the shunt when 
the current ceases, To prevent the temperature in the cell falling 
too low, a carbon or metal resistance is placed beside it (Fig. 2),and 
ata certain temperature a coiled spring makes contact and diverts 
a definite portion of the current through the resistance, thereby 
generating heat. The meter may comprise two cells, one with a 
much greater resistance than the other, to be used as acheck. In 
place of glass vessels and metal plates two concentric copper 
cylinders may be used. (October 19, 1881). 


4579.* Breechloading Firearms: H. E. Newton, 
London. (Colt’s Patent Firearms Manufacturing Company, Hart- 
Sord, Conn., U.S.A.). [22.]—Refers to the lock mechanism, the object 
being to utilise the mainspring of the lock as the spring not only 
for the hammer but for the trigger, sear ,and pawl which rotates the 
cylinder, and to throw back the hammer after it has delivered its 
blow. (October 19, 1881). 


4580* Sounding Apparatus: J. Schwartz, Lon- 
don. (2d.)— Vessels are provided with “feelers” extending down 
below the keel. Each contains an insulated wire connected with 
a battery on board. (October 19, 1881). 


4581." Belt Fasteners: W.H. Steil, London. (22) 
-~A steel plate provided with slots is coupled to the belt by staples. 
(October 19, 1881). 

4582.* Lighting of Railway Carriages, &c., by 
Electricity: A.M.Clark, London. (Josephine de Changy, 
Paris), (2d.)—The motion of the train drives an electric generator 
which is used to charge secondary batteries, (October 19, 1881). 


4583.* Apparatus for the Distribution of Dis- 
infectants in Pails, &c.: T.F.Scott and A. J. Cam- 
pion, London. ([24]—At the top of the pail is a dis- 
infectant holder, the contents of which may be injected into the 
pan, (October 19, 1881). 


4585. Double-Barrel Fowling- Pieces, &c.: L. 
Gye, London, [6¢. 4 Figs.)—The breech-plate is ar:anged 
to turn ona vertical hinge joint at one side of the barrel. The 
bolt for locking the breech-plate is arranged to act upon a safety 
bolt, and set it to safety each time the locking bolt is unlocked. 
(October 20, 1881), 


4587. Plaiting Machines: J. Dowling, London. 
(6a. 5 Figs.)—The plaiting knife is actuated through a rocking 
shaft by eccentrics on the driving shaft. An arrangement of 
friction clutch and two rollers is employed to feed the fabric into 
the machine by a step-by-step motion. (October 20, 1881). 


4589.* Gas Engines: L. Benier, and A. Lamart, 
Beaumetz, France. (2d4.)—A mixture of air and gas is com 
pressed to two or three atmospheres; it enters the cylinder during 
one-fifth of the stroke, is then lighted, and acts on the piston for 
the remainder of its struke. (October 20, 1881). 


4590. Chimney Flues: F. Wirth, Frankfort-on- 
the-Main, Germany. ((esellschaft des Emser Blei und Silber- 
werks, Ems, Germany). (44. 2 Figs.}—For increasing the deposi- 
tion of metallic particles in the fiues of metallurgical works, 
thin perforated plates, or woven fabrics are fixed therein parallel 
with the direction of the draught. (October 20, 1881). 

4591. Generating Electricity: H. J. Haddan, 
L a (GL igne). (2d.)—The power of machines is 
utilised by adjusting magnets to their flywheels and placing 
bobbins around such magnets, (Provisional protection not allowed, 
October 20, 1881). 


4593. Apparatus for Cleaning Grits Produced 
from Corn, Grain, &c.: A. Besser, Vienna. [6d. 1 fig.) 
—The grit is fed into the uppermost of several chambers traversed 
by a current of air, into each of which it successively passes the 
lighter particles from each chamber, being carried by the air cur- 
rent into a separate receiver, the heavier falling to the bottom of 
the apparatus. (October 20, 1881). 


4598. Water-Closets: G. Pitt, Sutton, Surrey. 
(v. Finck, Baden Baden), (6d. 6 Figs.l—The soil pipe dips into a 
vessel filled with water up to the overflow level The water 
vessel is in communication with a reservoir for the reception of the 
excrement. (October 20, 1881). 


4599. Manufacture of Food for Horses, Cattle, 
&c.: J. H. Cox, Matlock, Derbyshire. (4¢.)—This 
condensed food consists of mainly an admixture of grains and 
condiments, (October 20, 1881). 


4601. Ornamenting or Embellishing Glass, &c. : 
J. W. Savage. Lonaon. (2d.)—The painting is coated witha 
suitably tinted glutinous or saccharine liquid, and again coated 
with an oil colour which is cemented over. (October 20, 1881). 


4602.* Breechloading Firearms: H.E. Newton, 
London. (Colt’s Patent Firearms Manufacturing Company. Hart- 
Jord, Conn., U.S.A.) [(2d.}—Refers to an arrangement in break- 
down guns for cocking the hammer by means of the tilting action 
of the barrels when the breech is opened, (October 20, 1881). 


4603. Firegrates: T.E. Clarke, Minehead, 
Somerset. j{6¢. 3 Figs.}—Has reference to open grates 
arranged so that tubes conduct the smoke through the incan- 
descent fuel. (October 20, 1881). 


4609.* Appliances for Ventilating, Heating, and 
Cooling: J. Court, London. ([2d.]— Pipes lead from 
apartments or other places to a chimney sbaft. which may be 
heated by the kitchen or other fire. (October 21, 1881). 


4610.* Door Locks: J. Mathisen, Christiania. 
,2d.j—This provisional specification without drawings is not clear. 
(‘ Jetober 21, 1881). 

4614* Treating and Utilising Fibrous Peat, &c : 
JAL d I d (2¢.)—The moisture is expelled by 
pressure. and disintegration is then effected by means of any suit- 
able machine, (October 23, 1881). 


4615. Fastener for Waist Belts, Straps, Cloaks, 
&c.: L Dee, London. [6d. 23 Figs.)—Refers to a socket 
fastener consisting of a front and back plate, the front plate having 
a neck with inclined surfaces on its inner circumference, through 
which is screwed a pin whose point presses the free end of the belt, 
against the back plate, (October 21, 1881). 


4616. Apparatus for Drying Agricultural Pro- 
duce: M. E.G. Finch-Hatton, Haverholme, and Rk, 
Thorpe, Evedon, Lincoln. [(8¢. 7 Figs,)—Has reference 
to portable apparatus for blowing heated air throngh agricultural 
produce, and consists of boiler, flues, engine, and fan carried on 
one vehicle. Modifications of the apparatus are described. 
(October 21, 1881). 


4621. Device to be Used as a Reel or Spool for 
Holding Threads: F. Wirth, Frankfort-on-the- 
Main,Germany. (Adt, Adt, Adt, and Adt, Forbach, Germany) 
(4d. 6 Figs.]—Has reference to a card formed with three half 
cylinders on one face and two depressions on the other. (October 
21, 1881). 

4630. Wire Fences: F.C. Guilleaume, Cologne. 
(64. 7 Figs.)—Gates are formed by connecting the fence wires to 
a vertical spindle having bearings in the gate-post in which 











solution when no current is flowing through the house, an electro- 





it may be turned by a pawl and ratchet arrangement and so 


tighten the wires. The line wires are fastened to the standards by 
split collar pins. (October 22, 1881). 


4632.* dary Batteries: J. S. Sellon, Lon- 
don. (2d.)—Peroxide of lead is packed round pieces of metal or 
carbon. The metal, such as platinum, may be used in the form 
of gauze, or sheet, or foil, plain or corrugated, and fixed to frames 
of wood, &c. Around the oxide sheets of porous material are 
stretched to form cells, On one or both sides of the cells, sheets of 
lead are attached to form the other electrode, — being dipped in 
acidulated water a sufficient amount is absorbed to put the battery 
in action without the use of free liquid. (October 22, 1881), 


4633.* Ships’ Davits, &c.: R.B.U.H. J. Duncan, 
Leicester. [2d] These are made with two, three, or more 
heads starting from the top of the main stem. (October 22, 1881), 


4634. Composition for Use in Carpentry, Fire- 
Proofing, &c.: A. M. Clark, London. (C. C. Gi'man, 
Eldora, Iowa, U.S.A.) [4d.]—Consists of a mixture of kaolin clay 
and resinous sawdust prepared with water, pressed, dried, burned, 
and wrought with edge toolsor sawn. (October 22, 1881). 


4635. Treatment of Ores and Metallic Com- 
pounds or Residual Products Containing Silver, 
Lead, or Copper, &c.: F. M. Lyte, London. (4d.)— 
The ore in fine powder mixed with a chloride is heated with sul- 
phuric acid in a reverberatory or muffle furnace. The fumes 
evolved are conducted to a chimney or a condenser, from which 
the chloride of antimony may be collected and metallic antimony 
extracted. (October 22, 1881), 


4639.* Sewing Machines: T.B. Giffen and J. Dold 
Glasgow. (2d.)—Refers to an arrangement of parts for the 
accurate sewing of button-holes. (October 22, 1881). 


4642. Vacuum Brake Apparatus: J. Gresham, 
Salford. (62. 7 Figs,)—Kefers to apparatus, described in 
Patent 4801 of 1881, designed to show whether the small 
partial vacuum in the pipe connected with the train pip is in 
existence and is fully operative. The apparatus is connected with 
the train pipe, and when the vacuum is formed in said pipe the 
diaphragm g is drawn down (the atmosphere being able to enter 
the case and act on the rvpper side of the diaphragm), the words 
“ brake right” being then shown in juxtaposition, the former word 











being on the dial plate e (not shown in Fig. 2), the latter on the 
platec. When, however, the vacuum becomes defective the tension 
of the spiral spring causes a lever plate d, between e and c, to rise 
to such a position that the word ‘* wrong” is made visible in 
substitution of ‘‘right.”. A modified arrangement is shown and 
described, having combined with it a pressure gauge tube to show 
also the amount of vacuum in the train pipe. (October 24, 1881). 


4646. Bottles for Aerated or Gaseous Liquids; 
Cc. M. Warner, London. j6d. 3 Figs.)—An annular cap, 
provided at its lower rim with elastic rings, is screwed into the 
neck of the bottle, which is closed by a spherical stopper pressing 
from the inside against said rings. (October 24, 1881). 


4652. Ships’ Sleeping Berths: W. R. Lake, Lon- 
don. (0D. Parks, Boston, Mass,U.S.A,). (6d. 4 Figs.}—The frame 
is suspended on its longitudinal] axis, and the bottom on its trans- 
verse axis. (October 24, 1881). 


4681. Fasteners for Scarves, Ties, &c.: H. Scott, 
Liverpool. [4¢. 8 Figs.j}—Consists of a hook or holder, 
applied so as to keep the scarf from riding up the shirt collar 
(October 26, 1881). 


5440. Sectional Warping and Beaming Ma- 
chines: J. C.Sewell, E. Hulton,and J. Bethel, Man- 
chester. [6¢d. 4 Figs.|—The object is to obtain a uniform rate 
of speed for the yarn, which is effected by the varying circum- 
ferential surface of the yarn operating a lever, which, in combina- 
tion with a fork and friction pulley. causes the driving shaft to 
vary its speed in a corresponding degree. (December 13, 1881). 


5580. Bags and like Casings to Contain Ferti- 
lizers, &c.: C. E. Buck, Wilmington, USA. [4¢4.)— 
The material prior to weaving, or in the woven piece, or in the 
form of bags is treated with a silicate solution. (December 20, 1881). 


1882. 
380 Automatic Electro-Magnetic Piano and 
Organ Players: Cc. N. Andrews, San Francisco, 
U.S.A. [6d. 5 Figs.)—The organ or piano is played by opening 
and closing a current of galvanic electricity regulated by separating 
from each other or by bringing together the opposite poles of a bat- 
tery by means of an interposed perforated strip of non-conducting 
material through the medium of which the sound is produced 
(January 25, 1882), 
650 Velocipedes: H. 
2 Figs.j}—Relates to the driving mechanism. 


A. Dufrene, Paris. [4¢. 
It is stated that the 


weight of the body of the rider is utilised as motive power. (Feb- 

ruary 10, 1882). 

819. Electric Lighting Apparatus for Railway 
S. Pitt, Sutton, Surrey. 


Trains, &c.: (EZ, T. Starr, 








Philadelphia, U.S.A.) [8d. 8 Figs.]—The invention is for improve- 
ments on patent dated December 21 of 1881. Referring to the 
illustration, which is diagrammatic in its character, e represents 
the spindle of a dynamo machine, carrying a friction pulley G to be 





driven from a caraxleF. The two are connected by an inter- 
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mediate wheel H, which can be made to gear with both of them by 
means of a cylinder into which steam or compressed air can be di- 
rected. The current is conducted toa secondary battery P ; as soon 
as the generator is stopped, the connexion at R R'is broken, and it 
is cut out of circuit. The current is utilised in the head and tail 
lights. It is led to the latter by a system of commutators which 
produce a flashing red light as the train moves forward, a flashing 
green light as it moves backwards, anda white light when it is 
stationary. (February 20, 1832), 


838. Dynamo-Electric Machines: W. R, Lake, 
London, (3. Lande, New York, U.S.A.) (6d. 7 Figs.}—Theinven- 
tion relates principally to means for inducing the circulation of air 
through the armature to keep down its temperature. The arma- 
ture consists of a flat ring or holiow cylinder, composed alternately 
of projecting parts 6 and recessed parts ¢ wound with coils of wire. 








The whole is mounted by arms on a revolving shaft provided with 
acommutatorg. Air passages gg are formed in the body of the 
ring, and have outlets, whereby the air may be projected through 
the coils. Theinlets are made in the solid parts 55. The field 
magnet poles consist of grooved curved castings ss, united at the 
outside by the curved pieces ¢¢, and carrying on the inside the 
branches r'r. (February 21, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 











THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

Art the last ordinary monthly meeting of the Executive 
Committee of this Association, held at the offices, 9, Mount- 
street, Albert-square,,Manchester, on Tuesday, May 16, 1882, 
Mr. John! Ramsbotton, C.E., Alderley Edge, in the chair, 
Mr. Lavington E. Fletcher, chief engineer, presented his 
report, which gave particulars of visits of inspection, and a 
record of boiler explosions from Ist of January to the 2I1st of 
April inclusive ; the Committee's attention at previous meet- 
ings held during the year having been engaged with 
the consideration of other business. Of this report the ful- 
lowing is an abstract : 

From the lst of January to the 21st of April inclusive, 
2073 visits of inspection were made, and 3705 boilers exa- 
mined : 2341 externally, 28 internally, 12 in the flues, and 
1316 entirely, while, in addition, 21 boilers were tested by 
hydraulic pressure. Two of these hydraulic tests were 
applied to boilers that had been already in use, to ascertain 
their fitness for the pressure proposed to be carried; while, 


Not one of these explosions arose from boilers under the 
inspection of the Manchester Steam Users’ Association. 

After giving a table of the explosions arising from 
the bursting of steam boilers, the report went on to give 
details ef the three miscellaneous explosions just enumerated, 
as follows : 

Two men were killed and another injured at ten minutes 
past one o'clock on the afternoon of Saturday, February 4th, 
at Liverpool, on board a steam flat, by the bursting ofa 
feed-water heater, which consisted of a plain rectangular 
tank, in which the exhaust from a steam winch was blown on 
to the surface of the water. This tank measured 9 ft. in 
length by 3 {t. 3 in. in width, and 3 ft. 3 in. in depth, and 
was made throughout of wrought iron plates three-eighths of 
an inch thick, while the top and bottom were secured to the 
vertical sides by angle irons measuring 2} in. by 2} in. by 
gin. The tank was quite new, and was, in fact, being used 
for the first time. The winch had only hoisted one bale of 
cotton out of the hold of a vessel alongside, and was begin- 
ning to hoist a second, when the flat top of the tank was 
blown off and shot to a distance of about 60 yards, where it 
fell on to the dock quay, passing in its course over the vessel 
which was being unloaded, and nearly cutting off the heads 
of two men who were leaning against the bulwarks. 

The cause of the explosion was extremely simple. On the 
top of the tank there was an open pipe 1} in. in diameter for 
carrying away the exhaust steam fromthe engine. This was 
attached to the tank by means of a flange, and the joint was 
made with a sheet of india-rubber one-eighth of an inch 
thick. The man who made the joint had cut the holes for 
the bolts to pass through, but had neglected to cut out the 
central opening for the steam to pass through, so that the 
steam was bottled up in the tank. In consequence of this 
the pressure went on accumulating as the engine went on 
working, and as the feed tank proved weaker than the india- 
rubber diaphragm, the flat top was blown off. 

It is impossible to say what the precise pressure in the 
tank was, but the pressure in the boiler was 50 |b. on the 
inch, and it is important to see that with such an arrange- 
ment as the one described above, the boiler pressure may be 
communicated to the exhaust tank to a greater extent than 
is perhaps generally realised. The only impediment in the 
way of the full boiler pressure being communicated to the 
exhaust is the resistance of the piston, and this varies with 
the load, so that the lighter the load the greater the pressure 
that may be imparted to the exhaust, while if the engine 
were to run until it were pulled up, the pressure of the 
exhaust might with a very light load become very nearly 
equal tothe steam pressure in the boiler. It will be seen, 
therefore, that heating by exhaust steam is capable of develop- 
ing more serious results than are at first sight apparent. 
The safer plan would be to give the main exhaust pipe from 
the engine a free outlet, and only to lead off a branch to the 
closed chamber in which the feed-water is heated. 

One man was killed and another injured between seven 
and eight o'clock on the morning of Monday, February 
20th, at Pendleton, in consequence of the bursting of a 
steam kettle used for heating water for the workmen’s 
meals. An officer of the M.S.U.A. was sent to obtain par- 
ticulars, but he was not allowed to make an examination. 

From the report of a scientific witness at the inquest, 
however, it has been ascertained that the steam kettle con. 





in the other 19 cases, the boilers were new ones, and were | sisted of a rectangular cast-iron chest containing a copper 
not only tested by hydraulic pressure, but also specially coil, the chest measuring 2 ft. 5 in. in length by 1 ft. Alin. 
examined, both as regards their construction and complement | in depth, and 1 ft. ll in. in width, while the thickness in the 
of fittings, before leaving the maker's yard. During the | body was barely 4 in., and in the lid five-eighths. 


above period the following defects have been met with : 
Furnaces out of shape, 13—1 dangerous; fractures, 29—3 
dangerous; blistered plates, 27; corrosion internal. 62; 
corrosion external, 51—5 dangerous ; internal grooving, 58 ; 
water gauges out of order, 3—1 dangerous; safety valves 
ditto, 4; pressure gauges ditto, 133; boilers without safety 
valves, 1—dangerous; without pressure gauges, 2—1 danger- 
ous; without blow-out apparatus, 5; without feed-back 
pressure valves, 6; cases of over-pressure, 1. Total, 385 
defects—12 dangerous. 

Eight steam boiler explosions, killin> 9 persons and 
injuring 13 others, have to be reported on the present 
oceasion. In six cases the scene ot the disaster has been 
visited by an officer of the Association. With regard to the 
other two, one of them occurred on board a tug boat at sea, 
when the tug sank and the boiler has not yet been raised. 
The other arose trom a locomotive boiler on a public railway, 
and, though due application was made, permission to examine 
was refuse. The investigations made showed, as on previous 
occasions, that the explosions were due to the simplest causes. 
The first, which occurred at Halifax, on Saturday, January 
28th, injuring 2 persons, was due to internal grooving; the 
second, at Festiniog, on Monday, January 30th, by which 4 
persons were killed, was due to shortness of water; the 
third, at Dudley, on Tuesday, February 7th, by which 1 
person was killed and 3 others injured, was due to external 
corrosion ; the fourth, at Holbeck, near Leeds, on Monday, 
February 27th, by which 2 persons were injured, was due to 
external corrosion; the fifth, at Tavistock, on Saturday, 
March 18th, by which 2 persons were injured, was due to 
internal corrosion; the sixth, at Glasgow, on Saturday, 
March 18th, by which 1 perscn was killed and another 
injured, was due to external corrosion. 

In addition to the explosions due to the bursting of steam 
boilers, there have been three of a miscellaneous character, 
by which 5 men were killed and 3 injured. The first occurred 
at Liverpool, on Saturday, February 4th, killing 2 men and 
injuring another, through the bursting of a feed-water 
neater ; the second, at Pendleton, on Monday, February 20th, 
killing 1 man and injuring another, through the bursting of 
a steam kettle; the third, in London, on Saturday, April 8th, 
killing 2 men and injuring another, through the blowing-off 
of a manhole cover. 

If these miscellaneous explosions are added to those arising 
from the bursting of steam boilers, it brings the return from 
January lst to April 2lst up to 11 explosions, killing 14 
persons and injuring 16 others. 


The chest was supplied with steam through a pipe 1 in. in 
diameter connecting it to the works boiler, which was loaded 
| to a pressure of 651b. on the inch, while the water to be 
| heated was passed through the copper coil, and thus im. 
| mersed in a steam bath. The chest was not fitted either 


| with a sa ety valve or reducing valve, so that there was 


| nothing to protect it from the full boiler pressure, which 








appears to have been about 40 ib. at the time. No hydraulic 
test had been applied; while the morning of the explosion 
was the first occasion on which the kettle had been used, 
and the steam had only been turned on about 15 minutes 
when it burst. 

Two men were killed and another injured by the blowing 
off of a manhole cover at about one o’clock on the afternoon 
of Saturday, April 8th, at acabinet works at London. It was 
reported in the London papers as an ordinary steam boiler 
explosion, and an officer of the Association was at once sent 
off in order to get particulars and ascertain the cause, being 
furnished, as is usual in all such cases, with a letter of intro- 
duetion explaining the objects of the Association, and request- 
ing permission to make an examination. On arriving at the 
works the inspector was told by the owner that there had 
been no steam boiler explosion, and all that had happened was 
the blowing off of the manhole cover in consequence of the 
men attempting to remove it before the steam was quite 
down. The owner, however, would on no account allow an 
examination to be made, characterising the request as “ most 
presumptuous and inquisitorial.” 

As one of the published reports stated that the deaths were 
due to the bursting of a steam pipe, and did not mention the 
blowing off of the manhole cover, there was some uncertainty 
as to what the cause of the disaster really was, and therefore 
a copy was obtained of the depositions made before the 
coroner. 

From these depositions it appears that the manhole lid was 
fastened down with 12 bolts, and that all these had been 
taken out, when the lid was suddenly blown off, as stated by 
the owners. One of the witnesses said that the steam had 
been blown off till only a pressure of 5 lb. per square inch 
remained, and that the safety valves had then been closed ; 
while another witness said that the steam had been blown 
off altogether, and the pressure gauge brought down to zero. 
A thir witness suggested that the steam that blew off the 
cover was due to re-evaporation caused by the heat retained 
in the brickwork, and although the pressure had been 
brought down to zero, it had risen again while the bolts were 
being unscrewed from the manhole cover. This is quite 





possible. If all the steam be blown off through the safety 
valve of a boiler and the valve shut down, a slight pressure 
willshortly be generated. But whether the pressure arose 
in this way or not, the error in judgment consisted in taking 
out the belts securing the manhole lid with the safety valves 
shut down. Not only should the valves have been blocked 
up so as to be held open, but also it should have been seen 
that all escape of steam from them had absolutely ceased 
before the nuts were removed. 

It should not be overlooked that the adhesion afforded by 
the red lead joint is adangeroustrap. Though there may be 
pressure lingering in the boiler, the joint holds the lid down 
for a time, but, on being slightly disturbed, it allows the lid 
to be suddenly blown off, when a violent rush of steam 
ensues, which in many cases has been attended with fatal 
consequences. 

As 19 other cases have been met with, by which 24 persons 
have been killed and 8 others injured, through taking off 
manhole covers from boilers and blank flanges from steam 
pipes, &c., without due caution, it was thought it might be 
well to incorporate these in a list, more especially tor the 
perusal of engine men, as such a perusal could hardly fail to 
stimulate to greater care and to prevent a recurrence of 
similar disasters. 


List of Cases of Serious Injury through Taking Of Man- 
hole Covers and Blank Flanges, or Tightening up Joints 
under Pressure. 

The tirst of these cases occurred on Tuesday, March 15th, 

1881, at Heywood, scalding the engineman, through failure 
of a steam pipe, as he was in the act of tightening up the 

joint. 

; The second occurred on Sunday, February 12th, 1880, at 
Bradford, killing 2 men, through attempting to tighten up 
the bolts of a manhole cover under steam. 

The third on Saturday, January 24th, 1881, at Ripon, 
injuring 1 man, through attempting to remove a manhole 
cover before steam was quite down. 

The fourth on Saturday, January 18th, 1879, at Ardwick, 
killing 1 person through attempting to remove a manhole 
cover before steam was quite down. 

The fifth on Saturday, January 21st, 1877, at Manchester, 
killing 1 person, through taking off a blank flange from the 
end of a pipe before steam was quite down. 

The sixth on Saturday, January 30th, 1875, at Hollinwood, 
near Manchester, killing 1 person and injuring 2 others, 
through attempting to remoye a manhole cover before steam 
was quite down. 

The seventh on Saturday, September 5th, 1874, at Rother- 
ham, killing 1 person, through attempting to remove a man- 
hole cover before steam was quite down. 

The eighth on Saturday, November 8th, 1873, at Preston, 
killing 1 person, througn attempting to remove a manhole 
cover under somewhat peculiar circumstances. The boiler 
had been laid off for cleaning and pumped nearly full of 
water, in order to cool it. The attendant had taken off the 
nuts of the manhole cover, and struck it once or twice in 
order to loosen the joint, when the cover was blown off by 
the compressed air in the boiler, and, striking him on the 
head, killed him on the spot. 

The ninth on Sunday, February 23rd, 1873, at Gorton, 
killing 1 person, through attempting to remove a manhole 
cover before steam was quite down. 

The tenth on Thursday, September 5th, 1872, at Burnley, 
killing 1 person, through tightening up the bolts ofa manhole 
cover under steam. 

The eleventh on Saturday, May 25th, 1872, at York, killing 
1 person, through attempting to remove a manhole cover 
while there was a pressure of 8 lb. of steam in the boiler. 

The twelfth on Saturday, November 18th, 1871, at 
totherham, killing 1 person, through attempting to remove 
a manhole cover before steam was quite down. 

The thirteenth on Tuesday, October 31st, 1871, near 
Northwich, killing 1 person and injuring another, through 
attempting to remove a m anhole cover before steam was quite 
own. 

The fourteenth on Sund® y, July 9th, 1871, at Buckingham, 
killing 3 persons, through ® ttempting to remove the lid of a 
steam valve while the pres*"re was in the boiler. 

The fifteenth on TuesdaY, May 9th, 1871, at Bakewell, 
killing 1 person, through attempting to remove the manhole 
cover of a revolving rag boiler before steam was quite 
down. 

The sixteenth on Saturday, Ma rch 11th, 1871, at Glasgow, 
killing 3 persons and injuring 3 others, through attempting 
to remove a manhole cover of a rag boiler befure steam was 
quite down. 

The seventeenth on Saturday, December 14th, 1867, at 
Belfast, killing 2 persons, through attempting to remove a 
blank flange from the end of a steam pipe before the stop 
valve had been screwed down and the steam shut off. 

The eighteenth on Thursday, October 10th, 1867, at Man- 
ningham, killing 1 person, through attempting to remove a 
manhole cover before steam was quite down. , 

The nineteenth on Tuesday, December 12th, 1865, at 
Wigan, killing 2 persons, through attempting to tighten up 
the bolts of a manhole cover under steam pressure. 

This list shows the importance of propping up safety valves 
so as to hold them open, and also making sure that all escape 
of air or steam through them has absolutely ceased before 
the nuts of the manhole cover are taken off. 





SouTH AUSTRALIAN TELEGRAPHY.—Theannexed figures 
illustrate the business of the telegraph department of South 
Australia during 1881: Messages—local, 458,536 ; inter- 
colonial, 137,630. Cash received in the colony, 37,3911. 8s. 
Cable messages forwarded from South Australia, 2363 ; 
ditto received in South Australia, 3173. Value of inter- 
national traffic, 206,8081. 14s. 8d.; South Australia, pro- 
portion thereof, 23,1421. 10s. 2d. New stations have been 
opened at Petersburgh, Yongala, Green’s Plains, Port 





iston, Magill, and Port Germain. 
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-sUITERATURE, 


Experimental Researches into the Properties and Motions 
of Fluids, with Theoretical Deductions therefrom. 
By Wa. Forp Sranuey. London and New York: E. 
and F. N. Spon. 

‘Tus large work of 550 pages on a very comprehensive 

and complicated subject is less a record of experi- 


mental research than a series of deductions put | 


forward in an abstruse and rather dogmatic form. 
This is the more unfortunate, as it diverts attention 
from the interspersed references to experiment, and 
from the experiments themselves, as well as from 
the laborious and praiseworthy attempts of the 
author to advance this branch of science. It is 
very much to be regretted that the actual experi- 
ments do not form a separate part of this volume, 
each accompanied by the corresponding deduc- 
tion in concise terms, and elucidated with explana- 
tions as to size, quantity, or dimensions in every 
case; the want of this, so absolutely necessary 
in experiments with fluids, is in some cases very 


engender a system of rotation in the whole or in the near 


parts of the fluid mass, which rotation will eqpremimately 
resemble the motion of a free roller on a smooth plane. 
This is a definite statement of a principle intended 
to supplant the ordinary gliding theory and its 
accompaniment superficial friction of lamine of 
fluids ; we necessarily look for experimental evidence 
jin support, After much digression to the analogies 
| of rolling clouds and of rolling smoke, we find the 
total direct evidence for liquids to be thus, page 
141: 
Having a tank 4 ft. in length, 8 in. in depth, and 14 in. 
in width, with glass sides. In the centre of each end of 
this, I placed a }-in. pipe for the admission and egress of 
the liquids. Having filed the lower part with a clear 
saturated solution of common salt, and the upper part with 
clear water, I coloured some water of the same tempera- 











marked, and nearly obscures the light that the 
author desires to display. 

Taking, however, the book as it stands, and with 
the utmost wish to profit by its teaching in every | 
way, let us commence with the first chapter on | 
properties of fluid matter. Passing over the intro- 
ductory matter, that on the fluidity of bodies, we 
arrive at the first of the propositions, as follows: 


APPARENT PuysicaAL HOMOGENEITY OF FLUID 


MATTER. 
3. Propostrion.—That a fluid is to impressed forces 
physically a homogeneous system of matter. That it is 


composed of separate units, whose forces, attractive, 
repulsive, or otherwise motive, are equal in each unit, 
and that in this equality consists the perfect homo- 
geneity. 

“ (a) By assuming perfect equality of dimensions in 
particles of a fluid, and of each particle possessing equal 
forces in any system composed of many such particles, the 
separate particle being free from excess of attraction, so that 
it may rest in a state of sensitive unstable (sic) equilibrium 
with all external forces ; then a pressure upon one side of 


the particle cannot exceed that of the sum of the pressures 
upon the opposite side without the particle moving towards 
the minus pressure. A mass composed of such sensitive 
particles would be a fluid. In the above case it is not neces- 
sary to assume the particle as the smallest particle of 
matter. It may be such a quantity or a larger quantity, 


provided the state of equilibrium is perfect. 

(4) It does not appear that the same sensitiveness of 
equilibrium will apply to the position of any particle in 
contact with a solid or another fluid, as the surface of the 
other matter may possess a system of attractive or repul- 
sive forces that does not conspire to equilibrium (sic in 
italics) at contact with the first, so that the equilibrium at 
the meeting of distinct systems will be iess easily defined, 
as I will hereafter show, than the above. 

Continuing on in this way through (c) (d) and (e) 
and concluding with remarks on Newton’s “ Princi- 
pia” and Coulomb’sexperiments, the next proposition, 
No. 4, is arrived at. The same mode is adopted on 
to the end of the book, going through 200 headings, 
the largest part of which are propositions of this 
sort; the smaller part consists of references to 
experiments of which we will give a specimen 
further on. The proposition above quoted is by 
no means exceptional; the reader may judge from 
it of the rest of the work, 

Certainly in past times scientific men have 
written ponderously and verbosely, but they set 
forth something clear and distinct, hedging their 
axioms and lemmas with qualifications, or reserve 
necessary for truth and for limit, Above, the former 
qualities are in excess, the latter in deficiency. 
Homogeneity of fluid is here asserted in the most 
diffuse manner; the particle assumed is not the 
smallest quantity; pressure when unbalanced must 
produce motion; but forces may happen not to 
conspire to equilibrium, 

Planging deeper into the book, and choosing a 
distinct subject, the Passage of Fluids through 
Pipes, Channels, Jets, and Currents, Chapter VII., 
we will quote the commencement. 


87. PRELIMINARY OBSERVATIONS.—PIPES AND 
CHANNELS. 

(a) Assuming the surfaces of resistance to cause deflec- 
tions of direct force within a fluid flowing through a pipe 
or channel upon principles of rolling contact discussed in 
the fourth chapter. We must then imagine that by the 
conditions present, if such motions are developed, that they 
will be excessively cramped, particularly where the pipe or 
channel is of small diameter. 

Referring back to Chapter 1V., entirely devoted 
to establish the main principle advanced of rolling 
contact, it is thus expressed for fluids : 

45. Proposition.—If a free mass of fluid flow upon or 


ture with aniline dye. In this case the water as it was 
projected along the plane showed the evidence of division 
into separate rolling systems, which moved over the plane 
formed by the salt water, establishing particularly a rotary 
system near the entrance where the supply of water was 
constant. 

The figure shows a rolling motion to exist up to 
half the length of the tank, which is 4 ft. long, but 
there is none in the half length near to the exit 
pipe. The aboveis the whole experimental evidence 
here given ; and on this basis we are expected to 
adopt a general theory for flow of water, and reject 
other theories, especially gliding. See remarks, 
page 138. 

I have already pointed out the conditions under which a 
material system can slide, that is, one in which all parts are 
fixed, and I have discussed the possibilities that a fluid is 
molecular, so that upon these principles a fluid taken to be 
a system of separate molecules, equivalent to an infinitely 
jointed system, the joints of which are assumed to be free 
from fixing, such a system of matter can only roll (sic 
italic), to be displaced upon any other body whatever. 

‘This evidently means that according to Mr. 
Stanley, a fluid can only roll, and cannot slide. At 
a few lines further on, treating on this subject we 
find the following : 

My own observations, since I first observed evidence of 
the principles of rolling contact in fluids, amount to many 
hundreds. 

As far as regards liquids or water, we hence 
search for more evidence, and find a few cases of 
whirling movement or current retardation in water 
flowing by a bank, page 148, a case of very shallow 
film of liquid rolling on an inclined plane, pages 
151 and 159, the rotation of a small disc in a stream, 
page 144, and one or two similar things further on 
in the chapter. 

There are doubtless whirls and curves in water 
movement. Any difference of velocity, due toreflected 
velocities, or retardation of friction may cause them. 
The explanation we offer of the whirls in the small 
tank in the figure, which really are vertical whirls, is 
this: First, the entrance pipe has a vertical curve 
sufficient to. produce a vertical whirl; next, the 
pressure on the adit section is greater at its 
lower edge than at its upper edge, the velocity 
of entrance is hence not equal over the section; 
a whirl results, which entirely subsides after a 
certain distance, the water after getting over this 
local and temporary peculiarity flows evenly. All 
the other cases quoted, the bank, the plane, &c., 
are cases of curves and whirls due to retardation 
from friction; the rotating disc is evidence of local 
difference of velocity within a short distance, or of 
a local whirl in the water. Other persons throw 
straws or little pieces of stick into the water, and 
watch them whirl, but learn the general causes of the 
whirling; Mr. Stanley does not learn the causes, he 
makes it an opportunity for grandiloquent writing. 
However many thousands of such cases on a small 
scale may be collected, not one of them affords the 
slightest evidence that the normal condition of the 
motion of water is other than rectilinear. The 
mobility of water enables it to be whirled easily by 
the slightest exceptional independent cause, but the 
cause must exist; when some special cause does 
not exist, there is no whirl. Nor is the normal 
motion of water in channels like that of rolling 
shingle under curling breakers. 

The theories advanced in this book seem to 
resemble much the theory of the one-legged geese 
in the story, that, after a stone was thrown at them, 


there was doubtless direct evidence of the existence 
of plenty of one-legged geese standing on the 
common. 

The experiments on which the deductions in this 
book are based are of the type above quoted; the 
deductions are conveyed in verbiage similar to the 
a2 rage first quoted, and are about as justly 

ased on their corresponding experiments as in the 
case of the tank that we have here fully entered into. 

Apart from the book, and the deductions, the 
author of it may be entitled to considerable praise 
for his attempts, and for his labour. He has, how- 
ever, as far as we can perceive, imitated the very 
long-gone-before scientific men both in pettiness of 
scale in experiment, and in form of language; ve 
serious drawbacks. His energy may yet, it is hoped, 
lead to some trustworthy and fully proved result 
that happens to be now insufficiently investigated. 
Perhaps the better mode would be, to control the 
anxiety to build large deductions on very small 
local and partial evidence, and rather to set forth 
things as they are and in a limited range, in 
preference. 

New laws of fluids cannot be arrived at by mere 
labour and multitude of small experiments, without 
comprehension of causes. Many clever, educated, 
and scientific men have devoted years of labour to 
the investigation of the laws of fluids and liquids 
and the flow of water, and have done their best, 
as far as their means allowed, in experiment; but 
most of them have acknowledged that they dis- 
covered either but little or positively nothing, after 
a series of perplexities, and temporary illusions. 
This book shows a tendency to the other extreme. 
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COMPOUND ENGINE TRIAL. 
A VERY interesting series of trials was under- 
taken the year before last by Professor M. Schrater, 
of Munich, on a pair of horizontal compound 
engines, built by the Augsburg Engine Company, 
and erected in a neighbouring spinning mill. The 
results obtained, together with outline drawings of 
the engines, were published in our contemporary 
the Civil Ingeniéur, and we now propose to lay 
the leading particulars before our readers. The 
engines are a pair of horizontals with Corliss 
frames and cranks at right angles, fitted with 
Sulzer valve gear, and having a horizontal inter- 
mediate receiver placed below the cylinders, and at 
right angles to them. The high-pressure cylinder 
is jacketted with steam passing from the boiler to 
the admission valves, this jacket from its construc- 
tion being incapable of being thrown out of use. 
The low-pressure cylinder, as well as the inter- 
mediate receiver jackets, are supplied by branch 
pipes from the main steam pipe, and can therefore 
be shut off at pleasure. This fact Professor Schréter 
much regrets, as he would have liked to compare 
the difference produced by jacketting the large 
cylinder with fresh boiler steam and with the 
exhaust steam from the high-pressure cylinder, a 
point he says which has not as yet been positively 
determined, and which he considers to be only 
capable of proper solution by means of actual 
experiment. Professor von Reiche, of the Aachen 


Polytechnic, lays down the dogma that it is wrong 








against a plane of resistance, the motive contact will 


went off briskly ou two legs. Without the stone 


to supply the jackets of the large cylinders of 
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Woolf or intermediate receiver engines with fresh | 
steam from the boilers. In Woolf engines, he 
says, the large cylinders ought only to be cleaded | 
and not jacketted, and in engines with intermediate | 





receivers the large cylinders ought to have their | 
jackets supplied with exhaust steam from the| 
small cylinder, an opinion with which we certainly 
cannot agree, and which we believe has been fully | 
disproved in all trials made on the subject. In the | 
engine on which Professor Schriter’s experiments | 
were made, the degree of expansion in the small | 
cylinder is automatically regulated by the governor, 
the point of cut-off in the low-pressure cylinder | 
being set by hand. The air pump is horizontal, | 
placed below the engine-room floor on the low-| 
pressure cylinder side driven by a bell-crank, and the | 
power is taken from the flywheel to the overhead | 
shaft by rope gearing, eight ropes being employed. | 
The following are the principal dimensions of | 
the engines: 
Diameter of small cylinder... 
large cylinder... ove 
both piston rods 


14.57 in. 
24.07 ,, 


” 
> of 
2.93 ., 


Proportion of cylinders 1 : 2.75 
Clearance, small cylinder ... eee 4.3 per cent. 
large cylinder 3. Be 


| 


Volume of the receiver (exclusive of 
ai 11.548 cub. feet | 


clearance) ... ve 
Volume of receiver ee 
Volume of large cylinder 





Mean revolutions per minute _ 71.29 | 
»» piston velocity, feet per minute 444.5 _ 
Stroke, both cylinders wie ' 37.4 in | 


Total expansion (including clearance 
spaces) ove ea aa .. 13 to 14 times. 
The arrangement adopted for working the indi- | 
cators is shown by Figs. 1 and 2, and consists of a 
couple of small wheels carried on studs, fixed at | 
either end of the guide opening in the frame, the | 
position of one of these studs being alterable while | 
the engine is at work; round these wheels a cord 
passes, the ends of which are hooked into two eyes 
at the extremity of a light arm carried by the/| 
crosshead. The reduction of stroke is obtained by 
using a barrel of a smaller diameter fixed to one of 
the wheels. The action of this reducing gear is 
spoken very highly of, the author stating that he 
has used it with much success up to piston speeds 
of 500 ft. per minute. 
Six distinct trials were made as follows: On 
April 6 and 7, with the low-pressure cylinder and 
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Large Cylinder. 














of the compression in pounds per square inch oes 


employing complicated steam distribution appa- 
ratus to attain nice lines in diagrams; and he more- 
over gives it unhesitatingly as his opinion, in 
which he says he is confirmed by many on whose 
judgment he can rely, that the day is not far dis- 
tant when a good distribution by means of slide 
valves will be preferred to any of the modern 
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receiver jackets at work ; April 8, without the low- 
pressure jacket ; April 5, without jacket on either | 
receiver or low-pressure cylinder; April 9, with| 
decreased volume in receiver, and without jacket | 
on large cylinder ; and on the same day a further | 
trial with the reduced receiver volume, but with the | 
receiver and low-pressure jackets at work. The | 
trial on April 5 lasted six hours, those on the 6th, 
7th, and 8th twelve hours each, while on the 9th 
there were two trials, each’ of six hours’ duration. 
Diagrams were taken daily every quarter of an | 
hour from each end of each cylinder, thus making | 
a total of 192 diagrams ona twelve hours’ run ; 
from these diagrams mean pressures and mean 
powers developed were calculated, the commence- 
ment of the expansion, as well as of the compres- 
sion, being marked on each diagram in percentages 
of the stroke. The points of cut-off and compres- 
sion during the six trials are given in Table No. I. 

Attention is drawn to the fact that the actual 
cut-offs in the small cylinders were 0.114 and 0.119 
when they were indicated by the diagrams as 
0.236 and 0.245,a phenomenon which the author 
considers goes far to disprove the necessity for 








forms of releasing gears. There was not time 
during the trials to test the economy resulting by 
keeping the pressure in the intermediate receiver 
equal to that in the small cylinder; but Mr. 
Schriter remarks that he has recently made two 
tests on a pair of engines indicating about 300 
horse power, specially to determine this point, and 
finds that when the valve gear is so set as to pre- 
vent a drop of pressure, an economy of 12 per cent. 
is the result. 

During the trials an attempt was made to 
measure the water discharged from the hotwell, 
and to obtain the rise of temperature in the 
condensing water; but the arrangements used 
were unsatisfactory, so that none of the results 
arrived at could be relied on. Two Lancashire 
boilers were employed for supplying steam to the 
engines, each boiler having 936.5 square feet of 
heating surface, giving an evaporation of about 
0.976 lb. of water per square foot of heating surface 
per hour, and of 74 lb. per square foot of water 
surface, proportions which appear to justify the 
belief that only 3 per cent. of water were carried 
over by the steam. With regard to the decrease 
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9. Percentage of water carried over with steam ... eee 3 3 3 3 3 3 
10. “ feed-water condensed in jackets... | 10.58 11.50 4.62 2.65 4.69 10.69 
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in the volume of the intermediate receiver, it is 
remarked that it is without any influence with the 
cylinder proportions under consideration, namely, 
1 :2.75, and when the change of volume ranges 
between 0.2 and 1.2 times the volume of the large 
cylinder ; and from this the deduction is drawn, 
that a mean volume of receiver equal to that of 
low-pressure cylinder is the most advantageous. 

The annexed Table, No. IL, gives the most 
important results arrived at by Professor Schriiter 
during the series of tests he carried out. 





THE GARDNER MACHINE GUN. 

Tue War Office authorities, acting on the request of 
the Admiralty, have given an order for 275 Gardner 
guns. The different dockyard construction officials are 
fitting a number of ships to receive this description of 
gun. We may, therefore, fairly conclude that the 
Gardner machine gun has, after exhaustive and com- 
parative trials, established itself as a portion of the 
armament of iron-clad vessels of the Royal Navy. During 
the trials with this arm against several other natures of 
machine guns, some improvements in the method of 
rigidly fixing the gun suggested themselves as the result 
of experiments at Shoeburyness and Woolwich. These 
improvements have been now carried out by Mr. 
Gardner, and acquiesced in by the Admiralty. They 
have resulted in entirely overcoming the variations in 

| aim that were caused by the vibrating movement of the 
gun when firing rapidly upon its first standard. 
We have thought it advisable to await the final deci- 
sion of the authorities upon the most recent improve- 
ments of the Gardner gun before giving a full description 
of it, and of the results of its trials as compared with the 
Nordenfeldt, now in use by many ships of our Royal 
Navy. As Mr. Gardner has received final orders to pro- 
ceed with the utmost despatch towards the completion 
of his present contract, and as other European Govern- 
ments are anxiously desirous of following the Admiralty 
suit, we now give on the opposite page full illustrations. 
In our engravings Figs. 1 to 3 show sections of action; 
Fig. 4 shows a single-barrel gun off its mountings with 
spare lock and tools; Fig. 5 shows a single-barrel gun 
on deck mounting, out of action; Fig. 6 is a five-barrel 
| gun on carriage; Fig. 7 shows a one-barrel gun packed 
| on horseback for transport; and Fig. 8 represents a one- 

barrel gun carried on limber of gun carriage. We will 
| first state the gun’s general construction, and then proceed 
| to deal with its method of working in action. 

The frame which encloses the action consists of a 

| rectangular case made of a particular description of 

hardened bronze. On the fore upper surface of this case 
| is fixed a hinged top case or cover. On the left back 
| corner of the cover, when down upon the lower case or 
| frame, is fixed the back sight, or more properly speaking 
| the tangent. This has at its side a cam break, which 

allows the tangent to be raised or lowered at will by a 
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simple turn of the head of the cam. The cartridge 

feeder, which is movable, is placed in a slot cut in the 

| fore end of the top case when down, and has a spring 

bolt to hold it securely in position, either when in or out 

| of action ; the feed of cartridges being continued through 

| the slot on to the cartridge in the action. This action 

consists of a main crank or cam, having attached to it a 

| journal that passes through the frame, and to which is 
joined a hand crank er handle. 

The lock is very simple in construction. It consists 

of a very powerful frame, in the front of which is fixed 

, the lock bolt ; to this is attached the extractor. Within 

| the lock bolt is the firing pin, which is acted upon by a 

| bell-cranked hammer working on a pin at the head of 

its frame, A strong V-shaped main spring of specially 

prepared steel acts upon the bell-cranked hammer when 

released for sending forward the firing pin. The cart- 

| ridge carrier is fixed just below the fore part of the lock 

bolt, and is a ledged plate having working through its 

centre a movable diaphragm, which is forced downwards 

by a hardened steel cone fixed in the gun frame. Within 

this frame is a controller bar that slides forward and 
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backward by the action of the cam crank ; this controller 
bar has a diagonal slot on its fore end. In continuation 
of the front end of the frame there is a cylindrical pro- 
jection turned out to receive the breech end of the barrel 
in such a way as to insure a perfect fit. In the breech 
end of the barrel there is a half circle cut out from one 
side ; into this cut from outside the frame runs a steel 
pin which fixes the barrel closely into its place in the 
frame, thus avoiding screwing or unscrewing. Hinged 
on the fore end of the bronze frame is a strong standard 
of the same metal, adapted to be shipped into a variety 
of sockets. At the base of this standard there is a long 
screw which passes up to, and works through a sleeve 
that is hinged to the rear end of the frame. This screw 
elevates or depresses the whole gun. At the foot of the 
standard is the mechanism for giving lateral fire. This 
arrangement (i, Fig. 4) consists of a worm and gear with 
double screw for scattering movement to right or left, or 
left to right, as desired. The tripod (A, Fig. 4) on which 
the gun works, consist; of a long socket with three lugs, 
to which are hinged three legs fixed at angles; the two 
front at 45 deg., the rear one at 60 deg. These legs are tied 
to a ring round the socket by tough steel rods, in such a 
way that the tripod can be closed like the framework of 
an umbrella. Screwed into the lower end of the long socket 
is a shackle which carries a T-headed bolt that passes 
through a slot in a circular deck plate of bronze, beneath 
which the bolt is turned by a screw handle, thus drawing 
up the bolt against the underneath part of the deck plate 
and tightening down the legs to the deck as shown in 
Fig. 5, so obtaining absolute rigidity and consequent 
avoidance of that vibration through which aim would be 
disturbed. The whole or any of the action parts can be 
removed and replaced by the fingers alone, without the 
assistance of tools, in 30 seconds. 

In stating the. working of the action parts when in 
process of loading and firing, we must suppose that the 
gun is laid ready for instant use with the cartridge feeder 
full, the lowest cartridge being down on the carrier. As 
soon as the handle attached to the main crank begins to 
revolve, a transverse movement begins through the 
action of the cam that works against the controlling bar. 
The carrier with the cartridge on it now works to the 
right until it comes opposite the bore at the breech end of 
the barrel, the carrier being in two parts side by side, 
one of which is quickly thrust downwards entirely out of 
its original position. 

No sooner is the cartridge opposite the bore than the 
eccentric crank which forces forward and backward the 
whole lock, pushes this lock forward, driving before it 
the cartridge into the barrel chamber ready for explosion. 
Here it must be remarked that the eccentric cam on the 
main crank and the arms on the lock frame are so 
arranged, that while the rotary motion of the crank is 
continuous, the forward and backward movements of the 
lock and the sliding motion of the cartridge carrier are 
intermittent and alternate, Thus, when the pause in the 
transverse action of the cartridge carrier takes place, 
the eccentric throws forward the lock to drive before it 
the cartridge that is resting on the carrier. As the fore 
end of the lock pushes the cartridge into the breech of 
the barrel, a bevel on the left side of the fore end of the 
lock rides down the movable half of the carrier, thus 
leaving a space or opening on its right side through 
which an exploded cartridge case drops when drawn 
backwards by the claw of the extractor. The lock with 
the extractor fixed on its upper surface reaches the rear 
end of the carrier one instant before a cartridge rolls 
down sideways on to the carrier. The flange of the car- 
tridge therefore slides under the claw of the extractor. 
This is, therefore, never behind the cartridge, and has 
not to spring or pass over it for the purpose of extraction, 
While the lock is being thrown forward by the main 
crank, and before it reaches the cartridge on the carrier, 
a dise on the other side of the crank works round. This 
disc has cut in it a broad notch. This notch trips and 
releases the bell-crank that draws back the firing-pin to 
the cocking point, and releases it at the instant the base 
of the cartridge is in the breech of the barrel ready for 
firing. Tho back action of the cam withdraws the lock 
to its original position, and with it the extractor clutch- 
ing an exploded cartridge, which rolls down through an 
opening at the bottom of the bronze frame. Therefore, 
at every revolution of the main crank a shot is fired and 
an empty cartridge is ejected. The long feeder, down 
which the cartridges slide, holds them by their flanges 
only. The cartridges are one over the other in a long 
row, and run rapidly down to the transversely acted 
upon carrier as fast as every loaded cartridge is carried 
into the bore. The cartridges can be placed in the feeder 
either singly or in tens and fifteens. For the latter 
method it is necessary that they should be packed into 
holes bored in a long block of wood to receive them all 
but their flanges, with a cardboard cover. Then it is 
only requisite to tear off this cover and insert the car- 
tridge flanges vertically into the feeder and withdraw the 
wooden block. It does not matter whether the feeder 
reclines backwards to an angle of 35 deg. while the gun 
is elevated, or whether it inclines forward to an angle of 
60 deg. when the gun is depressed to its utmost. The 
cartridges slide down the feeder with the utmost 
certainty and regularity. 

The working parts of the action are of considerable 





strength. They are also of a special material; that is 
to say, a particular class of material has been sought 
for, and obtained for the exact nature of the work it has 
to perform. Every part of one gun is perfectly inter- 
changeable with that of another, and is worked up to 
measurements within the thousandth part of an inch. 
Indeed, Mr. Gardner has devoted much of his prepara- 
tions to the perfection of his standards and gauges, and 
has made most exact arrangements in connexion with 
the setting of his machinery so as to have all his work 
as true as possible. In this particular Mr. Gardner 
defies competition; and it must be admitted that in 
excellence of workmanship, he has left all the Govern- 
ment establishments far behind. Our manufacturing 
officials might with profit to this country, take a lesson 
from Mr. Gardner's method of producing war material. 
His milling and planing operations are perfection. No 
finish at all is required, and each part as soon as the last 
mechanical operation is completed, can at once be put 
to its position for building up the entire gun. The 
parts of the action are few, they work in perfect har- 
mony, and do not heat under rapidity of movement. 

We now pass to the comparative tests between the 
Nordenfeldt, the gun now in use, and the Gardner. The 
relative merits of the two weapons under identical 
circumstances: of trial will thus be seen. The Machine 
Gun Committee, in its report upon the experiments with 
eight guns, states ‘‘ That the Gardner fire barrel fired 
16,754 rounds during the trials, a namber largely in 
excess of those fired by any other guns, as it was subse- 
quently submitted to a special endurance trial of 1500 
rounds per barrel. The total number of jams was 24, 
being a percentage of .14. Several of these jams occurred 
at the commencement of the trial, and before the gun, 
which was a perfectly new one, had been properly 
adjusted. In the last 7500 rounds fired on one afternoon 
for endurance, there were but tive jams, viz., four failures 
to extract, and cne cartridge nipped in the action, two 
of these jams being caused by using cartridges that had 
previously been dropped in the mud by accident. Leaving 
these two out, the percentage of jams on this occasion 
was only .04, or in the proportion of four failures in 
10,000 rounds. The accuracy of fire was fair. The 
absolute rapidity ef fire was only inferior to the ten-barre) 
Nordenfeldt at one stage of the trial, namely that for 
exposure for a week in the open before resuming fire; 
the Gardner then succeeding in firing 405 rouads in half 
a minute. The feed is satisfactory, except that the slide 
could be removed without dropping the cartridges. It 
has no half-cock. The method of extraction is superior 
as there is no spring required. The weight of the gun 
submitted was excessive for the number of barrels; but 
this weight appears to the Committee to be unneces- 
sary. The simplicity of mechanism and the facility of 
removing and replacing parts is very marked; also the 
strength and solidity of the various components. This 
gun fired 330 rounds in 30 seconds. 

The two-barrel Gardner gun fired 6929 rounds during 
the trials without a single jam; the last 3000 rounds 
being fired in 11 minutes 39 seconds, without cleaning 
or lubrication, and the gun appeared to work as well at 
the end of the trial as it did at the beginning. In 
rapidity it fulfilled the conditions; its speed was 236 
rounds in halfa minute. The simplicity of the mechanism 
is greater than that of the five-barrel Gardner gun, and 
consequently its parts are less liable to become deranged. 

The Gardner system appears to the Committee to 
possess the following advantages: 


1. Simplicity of mechanism. 

2. Facility of removing and accessibility of parts. 
3. Strength and endurance. 

4. Rapidity of action. 

5. The supply of ammunition is regular. 

6. The principle of the extraction is very good. 


The Committee are unable to see any disadvantages 
inherent in the system. 

The following is an abstract of performances showing 
each particular quality which distinguished one or other 
of the guns under trial above the remainder. 

1. Power or rapidity of fire—absolute, 
Nordenfeldt. Per weight of gun, two-barrel Gardner. 

2. Certainty of feeding and loading—two-barrel 
Gardner ; five-barrel Gardner. 

3. Ease and regularity of firing continuously—two- 
barrel Gardner; five-barrel Gardner. 

4. Convenienca of facility of laying—ten-barrel 
Nordenfeldt when not firing at high angles. 

5. General handiness in action —two-barrel Gardner. 

6. Simplicity of mechanism —two-barrel. Gardner ; 
five-barrel Gardner. 

7. Strength and endurance of lock action—two-barrel 
Gardner. 

8. Facility of replacing disabled components—Gardner 
system. 

9. Mobility 
Gardner. 

10. Freedom of liability from 
Gardner ; five-barrel Gardner. 

In looking at the abstract of the performances of the 
guns, it will be seen that as regards 1, 2, 3, 5, 6, 7, 8, 
9, and 10, the Gardner system is the best; and the two- 
barrel Gardner is the most perfect form of that system, 
The Committee, therefore, are of opinion that the two- 


ten-barrel 


as to weight and form — two-barrel 


jams—two-barrel 





barrel Gardner gun is the most suitable gun for general 
purposes of both services, and recommend its adoption. 
For special purposes, where a more powerful gun is 
desired. they recommend for adoption the five-barrel 
Gardner gun. 

Should this recommendation be approved, certain 
slight improvements suggested by the experience of the 
late trials should be carried out in adopting a pattern of 
either gun, namely : 

a. Addition of half cock. 

6. Increase of length of pause to one-fourth of a 
revolution of the spring handle, which the Committee 
consider is sufficient to insure safety from delayed 
explosions. : 

c. Feed slides to be made removable with cartri lges 
in them. 

d, Apron for feed port to be added. 

e. Certain slight improvements in the mounting. 

As regards suggestions a, b,c, and e the Committ: 
have ascertained from Mr. Gardner that these improve- 
ments can be easily carried out; Mr. Gardner has sub- 
mitted improvements in his tripod and ship mounting 
which the Committee recommend should be tried, viz... » 
deck mounting for decks of ships, and a socket o: 
gunwale mounting for naval purposes and for permanent 
works, 


In the event of the introduction of a five-barrel 
Gardner machine gun, it is presumed that it will be 
primarily intended for naval service; in which case it 


should be supplied with a light travelling carriage ani 
limber assimilated as much as possible to a seven- 
pounder of 200 lb. naval travelling carriage.” 

In its general remarks as to the object of the experi- 
ments with the different natures of machine guns su! 
mitted for trial, the Committee after alluding to the 
waste of ammunition involved by guns firing volleys 
closely approximately volleys from ten-barrel guns, 
make the following observations. * It will be seen that 
whether as regards reliability for continuous work o: 
ease and rapidity of fire the Gardner gun has manifest: 
a marked superiority over the Nordenfeldt.” 

“For the general purposes of acting against troop, 
and bodies of men, the Committee understand by th. 
conditions laid down for their guidance, with which they 
entirely agree, that a fire of 200 rounds in 30 sex 
would be sufficient under ordinary circumstances 
attack or defence ; and that the lightest gun which could 
be found to effectually fulfil this requirement is to be 
preferred. It will be seen that the two-barrel Gardner 
has fired 236 rounds in half a minute, 1000 rounds in 
2 minutes 57 seconds, and that it has throughout the 
trials worked more regularly and evenly than any other 
gun.” “With regard to ease and regularity of firing 
continually, the rotary motion of the handle is far less 
fatiguing than the reciprocating, and is precisely the 
same whatever the elevation or depression of the gun, 
which is not the case with the reciprocating; in whi 
the position of the shoulder and of the whole arm shoul: 
be in the same plane with the motion of the lever. 
“ With regard to freedom of liability to jam, every system 
is more or less liable to jams; butin those where a rotary 
motion of the mechanism is going on simultaneously wit 
the vertical motion of the cartridges, as in the Gatling, 
the liability to nip cartridges, and therefore to jam, 
much increased. With other systems the most frequent 
cause of jam is failure in extraction, by which an empty 
shell being left in the barrel, the new cartridge cannot 
enter. This occurred in all the guns except the two- 
barrel Gardner, but there is no doubt that a cartridge of 
amore conical form, and with a stronger rim, would 
greatly reduce this liability.” 

We may here remark that cartridges of a more conical 
form were tried with the first Martini-Henry arms that 
were made, but the difficulty of extraction of these forms 
of cartridges after explosion was so great that they had 
to be at once abandoned. The present pattern of soli 
drawn cartridge appears to answer well, even with every 
kind of spring extractor. 

With respect to the Nordenfeldt guns, the Committee 
states that ‘‘The five-barrel gun fired 7439 rounds, the 
number of jams being 21, or a percentage of . In 
addition 373 cartridges dropped through the gun unfired, 
owing to backing of firing handle to avoid jams. Con- 
sidering the number of barrels the rapidity of fire is not 
great. The accuracy, probably due to light construction 
combined with the action of the firing handle, was bad. 
On account of repeated failures to extract, also faults in 
the feed, this gun was not capable of firing a large 
number of rounds consecutively. This gun fired 310 
rounds in thirty seconds.” “ The Committee consider that 
the Nordenfeldt system has the following advantages. 

“1. Its mechanism is fairly simple. 

“2. The component parts are replaced with facility 
and are easily accessible, 

“3. The system is practically one of volley firing. 

“4, The position of the firer is suitable for laying and 
firing simultaneously except at high angles of elevation. 

“5, A failure to extract in any one barrel does not 
necessarily put the others out of action. 

‘* The following are the chief disadvantages : 

“1, The horizontal motion of the handles is not one that 
can be kept up for a length of time without fatigue, the 
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trying. This will be seen from the number of reliefs 
which were necessary when the long trials were being 
carried out, notwithstanding that Mr. Nordenfeldt, 
who fired the greatest number of rounds, is an exception- 
ally powerful man. At high angles of elevation the 
motion is still more awkward and difficult. The motion 
of the handle impairs the accuracy of shooting in rapid 
firing. 

“ 2 The extraction of all the cartridges being simulta- 
neous, requires the exertion of unusual and varying 
degrees of force, and increases the liability to pull the 
extractor through the rim of the cartridge. The system 
of spring extraction is not to be recommended, as there 
is a liability of the spring breaking and of the extractor 
overriding the rim and failing to extract the cartridge 
case. 

“3, The present feed of the Nordenfeldt is not good ; 
the feed cases require careful filling. If a cartridge falls 
vertically in the feed unobserved, it may fall in the same 
position into the action and cause a jam. If the feed 
case is removed from the distributor before it is quite 
empty, the cartridges are liable to ,be disarranged, and 
unless these are re-arranged with the needle, involving 
some considerable delay, they will pass irregularly with 
the action and cause a jam. Should there be a failure 
to extract, or any accident necessitating the opening of 
the action, the feed ani distributor have to be removed, 
the cartridges become disarranged, fall out of the cases 
over and into the gun, and great confusion results. 

“4, Should a hang-fire take place, causing an explosion 
in the action, the effects would probably be more serious 
than with other systems where the cartridges in the feed 
are not confined. 

“ Note.—These explosions have taken place with the 
five-barrel Gardner gun. In one case of a hang-fire, a 
cartridge partially withdrawn exploded, and fired the 
cartridge next it; this did not extend to the cartridges in 
the feed. No damage was done to the gun. 

“5, The amount of pause is dependent on the movement 
of the arm of the firer, and has not, therefore, been accu- 
rately determined ; but has been estimated at about one- 
twelfth of a second when firing at the most rapid rate. 

“6. If the lever is not drawn back to the full extent 
the springs are not compressed, and the next volley 
is dropped unfired from the gun.” ‘The Nordenfeldt 
system is also liable to jam from the following causes. 

“1, The empty cartridge shell, in process of removal, 
being caught by its rim in the carrier. 

“2. It is possible to stop the forward throw of the 
handle at such a point where the cartridges are left in 
the chamber unfired and unheld by the extractor by 
drawing the handle back; a fresh row of cartridges is 
then admitted into the action and a jam occurs. A 
similar occurrence may take place in the five-barrel 
Gardner. 

“ Note.—Both these jams are easily overcome by any 
one sufficiently acquainted with the mechanism to dis- 
criminate the character of the jam which has occurred. 

“3. Another prolific cause of jams in the Nordenfeldt 
system is the feed, which has been alluded to before.” 

In all the trials therefore the Gardner gun came out 
the best. The Admiralty authorities are therefore quite 
justified in pushing Mr. Gardner for the rapid comple- 
tion of his present order. The detailed statement of the 
results of the experiments is most interesting. We shall 
probably give these at some later period. At present Mr. 
Gardner is carrying out arrangements for the manufacture 
of a single-barrel machine cannon to fire a steel or chilled 
iron shot whose head will be of a particular metal, and 
to weigh 5 lb., the gun being also able to fire a shell of 
41b. weight ; either shot or shell to be propelled by 14 Ib, 
of powder ; the diameter of shot or shell to be2in. This 
gun is to fire 12 times a minute withease. Mr. Gardner is 
confident that with this gun he will penetrate three or even 
four inches of armour-plate, and any steel plate manu- 
factured for torpedo boats. His next venture will be a 
double-barrelled cannon to fire with ease twenty-two 2 in. 
shot or shell per minute with ease, to have the same 
penetrating power. 








LOCOMOTIVE TRANSFER TRUCK. 

Tue South Australian Government has built its rail- 
ways of two gauges—the 5 ft. 3 in. and the 3 ft. 6 in. 
At present 945 miles are open for traffic, of which 283 
miles are broad gauge and the remaining 662 miles 
narrow. The trunk, or 5 ft. 3 in. gauge lines, radiate 
from Adelaide as a centre, the metropolis of the colony, 
and the narrow gauge lines generally tap the trunk rail- 
way at various points and run in a westerly direction to 
the coast or penetrate the interior in a northern direction. 
The most distant inland station at present in direct rail- 
way communication with Adelaide, is Farina, or Govern- 
ment Gums, 408jmiles north. The gauges do not run 
side by side from the points of junction to the metropolis 
in a way similar to the English Great Western Railway, 
but they are distinct lines except in the yards of the 
break of gauge stations. This fact created a difficulty, 
since the central workshops for the construction and 
repairs of rolling stock are in Adelaide, and a choice had 
to be made of either transferring the narrow gauge loco- 
motives to Adelaide when heavy repairs were required, or 
adopting the more expensive and less satisfactory plan of 


narrow gauge line. The advantages gained by concen- 
trating expensive operations under one management 
settled the question, and the machine of which we this 
week give a two-page engraving, was designed and built 
in the Adelaide works, and it is now satisfactorily used in 
transferring the narrow gauge vehicles complete on their 
own wheels, over the broad gauge lines. The ‘ody of this 
machine is a movable bridge formed by a pair of strong 
box girders well braced and tied together and carrying on 
their top flanges Vignole’s rails positioned for the 3 ft. 6 in. 
gauge. The ends of this bridge are slung below the 
axles of two four-wheeled bogie trucks by a strong bar 
passing through the centre socket of each bogie. These 
sling bars act as centre pins to the bogies, and allow 
every necessary freedom of motion when on the road. 
They are screwed with a coarse thread and fitted with 
nuts, lengthening pieces, and crossheads, and by the 
simultaneous handling of four ordinary hydraulic lifting 
jacks—two at each end —as shown in Figs. 1, 2, and 5, 
the bridge with its load is quickly raised and lowered. 

At each break of gauge station on the main trunk line 
and at the Adelaide workshops a special engine pit is 
constructed between the broad gauge rails with narrow 
gauge rails running to it. The form of these pits is 
shown in Figs. 1, 3, and 4, and when the bridge is 
lowered and allowed to rest in them, the rails on its top 
flanges coincide in position and level with the narrow 
gauge lines. One of the bogies is then uncoupled from 
the bridge and run out of the way into a siding, and the 
narrow gauge locomotive or other vehicle is run on or 
off the bridge as the case may be. The removed bogie 
is again brought into position and the bridge raised in a 
few minutes by the lifting apparatus, and securely 
coupled to the bogies. India-rubber buffers are placed 
on each side of the bogie centres, Fig. 4, which effectually 
check any undue canting on the road. We are informed 
by Mr. Thow, the locomotive engineer, that this vehicle 
runs with perfect steadiness and ease at any speed, 
either loaded or empty. An outline of one of the standard 
narrow gauge engines of the colony is shown in position 
when travelling on the bridge in Figs. 1 and 4, but the 
machine has been made sufficiently long and strong to 
carry larger and heavier engines which Mr. Thow is now 
designing for the nairow gauge. 








THREE SYSTEMS OF WIRE-ROPE 
TRANSPORT.* 
By Wi1Lu1AmM Tuomas HENNEY CARRINGTON, 
Assoc. M. Inst. C.E. 
THE author proposes to describe three systems of wire- 
rope transport, each of which he has successfully applied 
on many occasions. The examples, hereafter referred to 
in detail, are those which in his opinion will give the best 
idea of the applicability and capabilities of each system. 
They are : 
1. An example of the single running rope system, in- 
vented by Mr. Charles Hodgson, with improvements by 
the author. 
2. Anexample of the double fixed rope system, worked 
on the gravitation plan. 
3. An example of the single fixed rope system. 
A fourth system, of two fixed ropes, has been described 
in the Minutes of Proceedings, by Mr. Churchward, 
Assoc. M. Inst. C.E., is a paper ‘ On the Monte Penna 
Wire Ropeway,’’ lately erected by him from the author’s 
designs. 
It is believed the following details will show, that the 
several systems of wire-rope transport will form a useful 
and economical means of moving materials in situations 
where a railway or a road would be too costly or imprac- 
ticable. 
Running Rope System.—The example of the single run- 
ning rope system selected for description is that of a line 
erected in the Cape de Verd Islands, at Messrs. Cory 
Brothers and Co.’s Coal Depot, shown on page 550, Figs. 1, 
2, and 3. Its total length is 500 yards, of which length 
about 320 yards extend along the beach, and about 80 yards 
at right angles to the longer section to the end of a pier, 
where the coal is received and despatched. The ropeway 
was required to be able tocarry 15 tons of coal per hour in 
either Tecstion, and the motion of the rope was to be 
utilised in working cranes at each terminal for raising or 
lowering coal. The coal is brought to the pier in bulk in 
barges from the colliers, and the buckets of the wire — 
way are lowered into the barges by a crane, and when filled 
are again raised, and sent off on the ropeway to the depdt 
at its further end, where a quantity of about 10,000 tons is 
usually stored. To supply the steamers calling at the island, 
the coal is filled at the store into bags holding 2 cwt., 
raised by a crane to the level of the wire ropeway, and 
carried by it back to the barges at the end of the pier. 
The driving gear with its steam engine is placed as the 
point where the two sections of the wire ropeway meet at 
right angles. It consists of a massive wooden frame, carry- 
ing an upright shaft fitted at its upper end with two drums 
8 ft. in diameter, lying one on the top of the other, the 
ropes of the sections passing round these two drums, and 
being driven by them. At the lower end of the vertical 
shaft level gear is fixed, by which the motion of the steam 
engine is communicated to the*drums. The usual shunt 
rails allow the loads to pass round the angle thus formed. 
The steam engine is of 16 horse power nominal, has two 
cylinders, and is fitted with a surface condenser, it being 
impossible to obtain any fresh water for the boiler in the 
island except by distillation. The boiler is of the ordinary 





* Selected paper reprinted by permission from the Pro- 
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horizontal multitubular type, cylindrical throughout ; it is 
worked up to a pressure of 601b. The terminal at the end of 
the shorter section on the pier-head carries the horizontal 
drum round which the tramway rope , and a long 
horseshoe-shaped rail. On this frame is mounted a crane, 
having a radius of 17 ft., and worked by shafting from the 
engine. This crane is manipulated by a friction clutch, 
actuated by a lever on the top of the frame, on which the 
man stands and hasa clear view of the work going on below. 
Four buckets, each holding 24 cwt., are lifted at a speed 
of 80ft. per minute, and deposited on toa deck alongside 
the terminal frame. The buckets are then pushed, singly, 
down an inclined plane, so arranged that they engage 
themselves on the hangers which, with their saddles, carry 
them on the line-rope. In a similar way the empty 
buckets arriving, or the sacks for delivery, are detached 
and lowered into the barge. The terminal at the end 
of the longer section at the coal store is placed on 
a wooden platform, about 20ft. above the ground, and 
120 ft. long. At the end of this, farthest from the driving 
station, is fixed a horizontal drum 8 ft. in diameter, carried 
on a strong wooden frame, round which the line-rope 
passes, and which can be drawn back when required to take 
up any extension. The motion of the rope actuates the 
drum, which, by a pair of bevel wheels, turns a square 
shaft, extending along the centre of the platform for its 
whole length. A crane, of similar construction to that on 
the pier-head, is placed on the platform in front of the 
terminal, and can be moved from end to end, deriving 
motion from the Jine-rope through the square ehaft at an 

point. The jib of this crane is long enough to enable loads 
to be hoisted on either side of the platform, and to be put 
down just behind the travelling shunt frame, which stands 
about 15 ft. in front of the crane, and which is arranged to 
slide up and down the full length of the platform in con- 
junction with it. Thus the sacks of coal, having been 
raised from the ground, are placed at the foot of the shunt 
stage, by which they are, having been hung on the hangers, 
pushed on to the moving rope, and transported to the pier. 
When coal is being brought to the store, it is tipped into 
an inclined shoot out of the buckets while they hang on the 
rail of the moving shunt. It will be seen from the arrangco- 
ments described that the coal can be hoisted out of the 
barge at the | pete me transported to the terminal depdt, 
and delivered into store, where it is duly put into sacks for 
re-delivery to steamers ; and when this is required the sacks 
of coal can be lifted up to the ropeway, a height of 20 ft., 
transported to the pier-head, and deposited into the barges. 

The rope is supported on the longer section by seven 
posts, which are fixed in the beach, and are of the usual 
construction, about 15 ft. high ; these posts carry bearing 
pulleys 2ft. in diameter, qe to fit the wire rope, 
which is of crucible steel of a breaking strain of 16 tons. 
The rope is run at a speed of 3} miles per hour. This 
ropeway has carried about 130,000 tons. Though it was 
only designed to lift and carry 15 tons per hour, it has on 
emergencies conveyed more than 25 tons in an hour. 

The cost of maintenance of the rope has been about id. 
per ton, that of the machinery about 4d., chiefly owing to 
the breaking of the buckets by rough use when hoisting. 
Thus the cost of maintenance may be taken at 1d. per ton, 
not allowing for the special duty levied on the renewals on 
entering the island. ‘The cost of labour employed in work- 
ing this ropeway has been greater than usual, as natives 
are employed. It amounts to 1d. per ton, including tipping 
the coal into store, and attending the engine. The cost of 
working the crane and filling the buckets in the barge has 
been about 3d. per ton. The engine burns 7ewt. of coal 
every twelve hours. The operations are generally super- 
intended by an English foreman, who also looks after the 
other mechanical work on the establishment. 

The cost of these works complete erected on the spot, 
but exclusive of freight and customs duty, was about 
25001., which also included the large staging at the depét, 
and the woodwork throughout. The whole of the materials 
were fitted together in England, marked, and taken to 
pieces again. The erection on the site occupied about 
three months, and was carried out by Mr. W. P. Church- 
ward, Assoc. M. Inst. C.E., from the designs and under 
the general supervision of the author. 

Double Fixed Rope System.—The first example of the 
aystem of transport on fixed wire ropes is that of a series 
of self-acting inclines, of a total length of 2844 yards, form- 
ing a means of conveyance for the lead ore from the mines 
of the Sentein Mining Company, in the Pyrenees, near St. 
Girons, France. These mines, which are of great extent 
and unusual richness, are situated at a height of about 
7000 ft. above the sea, near the summit of a mule pass over 
the Pyrenees. Though they have been worked for many 

ears, their elevated position has prevented them from 
oming a financial success, the distance to the dressing 
floors being two miles in a direct line, and the fall about 
3000 ft. Immense expense was incurred by the former pro- 
prietors in constructing a cart-road up to the mines, which, 
though extremely steep at many points, and very narrow, 
required to be about ten miles long to connect the mines 
with the dressing floors. 

On the property coming into the hands of the Sentein 
Mining Company, the question of transport presented itself 
as vitally important to the profitable working of the mine. 
With the road it was possible to bring down by carts about 
30 tons per day of lead ore, at a cost of about 8s. per ton, 
but this was only practicable in good weather, and in winter 
was impassable owing to the road snow. The directors of 
the Sentein Company applied to the author to advise them 
on the question of applying wire-rope transport for the 
greater part of the distance. He found it possible to 
recommend the application of a series of self-acting wire- 
rope inclines (common on a small scale in the district) by 
which the ore could be brought down to a point about 
mile from the works, from whence there was a good 
cart-road. This suggestion was adopted, and wire rope- 
ways were erected from the designs of the author (see 





Figs. 4, 5, 6, and 7, on page 550). 
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The inclines are five in number ; the lower terminals of 
one join the upper terminals of the next, a suitable spot 
for these junctions being found at the ends or sides of the 
spurs of the mount:.in near the line of the wire ropeway. 

The lengths and inclinations of the sections are as 
follows : 

Yards Long. Yards Fall. 
271 33 
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No. 2 - = 675 230 

No. ¢ : ons 410 90 

No.4 .. , ‘ 978 430 

No. 5 eco 510 130 
Totals ow. 2844 913 
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THE SENTEIN WIRE ROPEWAY. 
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No. 1 incline commences at the month of the mine, and 
forms a junction with No. 2 incline at the edge of a cliff 
about 300 ft. bigh. No. 2 incline crosses a span of 675 yards, 
and joins No. 3 incline on an elevated point on the steep 
side of the mountain, a small platform being cut out of its 
side for that purpose. No. 3 incline, stretching across a 
deep ravine, effects a janction with No. 4 incline at the 
extreme end of a spur of the mountain, a flat space being 
cut off its pointed top, the side shelving at an angle of 
60 deg. with the horizon. No. 4 incline. spanning a 
valley 978 yards across, and about 1500 ft. deep, joins 
No. 5 incline on the side of the mountain. No. 5 incline 
stretches thence down into the bottom of the valley, ter- 
minating close to the cart-road to the works. 
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These inclines are identical in principle, differing only in 
length and inclination. They consist of two crucible-steel 
fixed ropes, of 75 tons breaking strain, anchored at the 
upper end, and stretched across the space between the ter- 
minals, the lower end being held by a pair of blocks fitted 
with Bullivant’s flexible steel-wire rope, by which the fixed 
ropes are tightened. At each end they pass over a massive 
masonry saddle. The blocks by which they are tightened 
are fitted with a long flexible rope, to allow of their being 
slackened out enough to lie on the ground for the purpose 
of repairs ; the strain put on them is about 12 tons. The 


| carriers for the ore are made of steel plates, measure about 


2ft. 9 in. long by 2 ft. wide and 2 ft. deep, and are hung on 
the fixed ropes by a curved hanger, fitting into a pair of 
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inlength, it was attempted to equalise their carrying capa- 
bilities, by making the longer sections steeper than the 
shorter ones, thus enabling the carriers to be run on the 
former at a higher speed. To some extent this was 
successful. In putting up a series of inclines, such as those 
now described, it will be advisable to equalise, as far as 
possible, the carrying powers of each section. 

The amount of ore which has been regularly brought 
down by this system has been from 70 to 8U tons per day, 
but if sufficient mineral were provided, 100 tons per day 
could be transported. A trial with the 675 yards section, 
before the men bad become thoroughly acquainted with its 
working, proved that 12 tons per hour could be taken 
down. The cost of carriage is about 2s. per ton, exclusive 
of maintenance, which may be taken at 1s. 6d. per ton, ora 
total cost of 3s. 2d. The maintenance charge at these 
works will be exceptionally beavy, owing to their very 
exposed situation, and to the fact that for two months of 
the winter at least no work can be done, the plant mean- 
while being exposed to the full deteriorating action of the 
weather. 

By this ropeway the transport of mineral has been 
carried on without stoppage while the roads were buried in 
snow to a depth of several feet. The works have thus been 
supplied with ore for a much longer portion of the year 
than would have been possible by any other means of 
transport. 

The cost of the whole work was abont 5000/., of which 
only 2200/. were for the materials, the balance being for 
customs duty, freight, delivery from the nearest railway, 
25 miles distant, cartage up the mountain, and erection. 

The work was erected in the nine months from August to 
April, during six of which only could work be efficiently 
carried on, and in the remaining three months the weather 
and other causes prevented progress. Had the work been 
commenced earlier in the summer, it could probably have 
been completed in five months, and much of the erection 
would have been of far better quality. 

Single Fired Rope System.—The second example of wire- 
rope transport on fixed ropes is a short length erected at the 
Nine Elms Works of the London Gas Light Company. 

It was required to provide a means of transporting 24 
tons per hour of gas coal across a dock in the above works 
to supply one of the retort houses. The point from which 
the coal was to be taken was about 12 ft. above the 
ground, an it was required to deliver it into a hopper at a 
level of about 35 ft., the distance across the dock being 
150 ft., and the incline consequently about 1 in 19 against 
the load. The company’s engineer and manager, Mr 
Robert Morton, M. Inst. C.E., requested the author to 
prepare a scheme for his consideration for doing this by 
wire-rope transport, and finally the arrangement shown by 
Figs. 8 and 9, page 551, was adopted. 

It consists of a single rope of crucible steel wire, of 40 
tons breaking strain, stretched across the dock. The 
upper end is fixed to a timber framing, attached to 
the retort house at about 45 ft. above the ground, 
the attachment on which is tied back by another wire 
rope, exactly in the same line as that over the dock, the end 
of which is anchored to the opposite wall of the house near 
the ground. The lower end of the rope across the dock is 
held by a weight of 4 tons, acting on the double purchase 
system, which thus exerts a strain of about 8 tons; by 
this means the strain on the rope is constant, whether the 
loaded truck is running on it or not. The truck is made 
of iron, and holds about 17 ewt- of coal; it is provided 
with a curved hanger, fitting into a running head which 
rests on a fixed rope. By a simple arrangement of a lever 
and catch, the bottom of the truck is let fall, and dis- 
charges its contents ; the lever and catch are placed on the 
side of the truck, and thus the attendant who stands at 
the delivery terminal can empty the truck and replace the 
bottom with very little effort and loss of time. At the 
lower or loading end the truck runs off the rope on to a 
rail, on which it stands under the door of a hopper con- 
taining the coal to be transported. This is let into the 
truck by a sliding door conveniently worked. The truck 
is made to stand on the rail under the hopper, in order 
that it shall be supported rigidly, and at the same height 
daring this operation, which it could not do had it remained 
on the rope. When loaded, it is drawn across to the dis- 
charging end, hanging on the fixed rope by means of the 
running head, at a speed of five miles per hour, upa 
nominal incline of 1 in 19, but owing to the bend of the 
rope this is often as much asl] in 10. The running head 
which has been referred to is formed of two strong iron 
plates, carrying between them, one near each end, two 
deeply-grooved cast-iron wheels, about 9 in. in diameter on 
the tread, and made to fit the fixed rope. The edges of 
their rims are turned trae, so as to ran on the rail under 
the loading hopper before referred to. These wheels are 
carried on steel pins fitted between the wrought-iron 
plates, through which, between the wheels, the curved 
hanger attached to the truck also passes. 

This head, with its suspended truck, is moved along the 
fixed rope by a small crucible steel wire rope of about 4} 
tons breaking strain, which passes reese a horizontal 
drum fixed at the upper end of the line to the wooden 
frame which carries the attachment of the fixed rope, and 
is put in motion by a simple arrangement of driving gear 
at the lower end of the line. This driving gear consists of 
a horizontal wood-rimmed drum driven by bevel gearing, 
so arranged that it may be moved at five miles per hour in 
the forward, and at 10 miles per hour in the backward 
direction. The driving drum is fitted with two parallel 
grooves, and by means of a smaller drum placed at one 
side of it, the hauling rope may be made to pass twice 
round certain portions of its circumference, and thus 
increase its driving power. This contrivance also gives a 
means of taking up any small amount of stretch which 
may take place in the hauling rope. 

The whole of the driving gear is carried on a substantial 
A-shaped wooden frame, and alongside it is placed a smail 


engine of 6 nominal horse power to provide the motive 
force. All the handles which control the motion of the 
driving gear, as well as that of a powerful brake on the 
flywheel of the engine, and that by which the loading 
hopper door is opened, are brought to a convenient spot 
where the driver can stand, who thus, without moving 
from his place, has control over all. In case the engine, 
which is of Tangye’s ‘‘Soho’’ type, and of very short 
stroke, should stop on its centre, a ratchet lever arrange- 
ment is placed on the end of the crankshaft, so that the 
driver can move it off with ease. In working this ropeway 
it is found that 30 1b. of steam will drive the engine at the 
required speed, thus giving 8 horse power actual. The 
labour employed when working to the full capacity is as 
follows: One driver, one trimmer, and one man at the 
discharging end. 

The method of proceeding is as follows: The truck 
having arrived under the loading hopper, the driver pulls 
up the door, and the bucket is filled, the trimmer with a 
shovel levelling the coal as it falls; the driver, shutting 
the hopper door, engages the forward motion of the driving 
gear, and the truck is drawn across to the discharging 
hopper, about 5ft. square, at the upper end of the line 
some 450 ft. distant; the driver, putting on the brake, 
stops the motion, and on receiving a signal from the man 
at the upper end that he has emptied the truck and 
replaced the bottom, puts the backward gear in motion, 
and draws the truck back to the loading hopper at a speed 
of 10 miles per hour. In regular working the whole of the 
operations described occupy two minutes, and thus thirty 
runs are made inthe hour. Ata trial, however, it was 
found possible to load, transport, and empty, ten trucks in 
fifteen minutes, or about 30 tons per hour. 

Since this line has been at work a small apparatus has 
been fixed to the driving gear, by which the driver can 
stop the truck exactly over the hopper. This was previously 
effected by placing a mark on the hauling rope, but owing 
to much of the work being done while it is dark, a more 
convenient arrangement was found advisable. 

The labour is paid for at the rate of 0.88d. per ton. The 
renewal of ropes, wheels, and general maintenance, may 
be taken at 0.4d., of which the maintenance of the wire 
ropes is 0.26d. In all, excepting fuel, which in this case is 
the gas coke on the premises, the cost of loading, tran- 
sporting for 150 yards up an incline of lin 19, and dis- 
charging, is 1.28d. per ton. The cost of the machinery, 
ropes, and steam engine for this work was 3/. The 
erection and the platforms were provided by the London 
Gas Light Company. 








Such a ropeway is very suitable for transporting mate- 
rails across aspace where supports are inadmissible, such | 
as ravines, rivers, from shore to a pier-head, or pontoon 
in deep water, &c. The loads carried may be as heavy as 
20 or even 30 cwt. net, as it becomes, under such circum- 
stances chiefly a question of the strength of the rope. 
The author, some years ago, erected a similar means of 
transport over a valley 1000 yards wide, without inter- 
mediate support, and in that case loads of 15 cwt. were 





moved. 

The author trusts that, by the examples he has given of 
three descriptions of wire-rope transport, he has shown the 
applicability of the system under circumstances where the 
use of any other means would be either costly or impos- 
sible, and in such cases he believes this system may be | 
advantageously used. 


CHRONOGRAPH FOR ENGINEERING PUR- | 
POSES WITH THE HIPP ESCAPEMENT. 
By W. R. Ecxart, C.E. 

HAvineG fora number of years felt the want of some 
instrument for measuring and recording the velocity of 
pumping machinery which I have been brought in contact 
with professionally, at the deep mines on the Comstock 
Lode, where the irregularity due to long aud heavy pump 
rods, as well as other masses in motion were greatly felt, 
I was forcibly impressed with an article by Robert Briggs, 
C.E. (Journal Franklin Institute, 1877, page 89), describ- 
ing the ‘“‘ Hipp’’ escapement and its adaptability to the 
purposes I desired. 

I corresponded with that gentleman, and he had con- 
structed for me in Philadelphia, the escapement and 
driving gear now used (for a detailed account of the 
Hipp escapement, I must refer to his paper on that sub- 
ject), but the revolving drum and other arranged parts of 
the instrument had to be changed, as no way of recording 
the curves of motion on paper could be used that produced 
perceptible friction (such as pencils or ink), and on account 
of the exceeding sensitiveness of the controlling spring of 
the escapement, great care was required im securing a 
perfect balance of the revolving drums with ease of motion, 
without the use of heavy driving weights ; in other words, 
all parts of the instrument had to be made as sensitive as 
possible, so as to require the least possible weights to pro- 
duce the desired motion. 

In the start, numerons failures had to be put up with 
for not paying attention to these points of construction, 
and even now, if the recording paper is not properly put 
on the revolving drum, a slight excess of weight on one 
side of the drum, such as that due to lapping the paper, 
will produce a perceptible change of sound from the 
escapement spring, indicating an acceleration or retarda- 
tion of motion, according as the excess is on the descend- | 
ing or ascending side of the drum. In covering the drum 
with paper, I have found it desirable to cut the sheets | 
some Jin. cr jin. less than the exact circumference of the 
drum, and to unite the edges by means of a strip of paper | 
mucilaged and lapping slightly on each edge. The whole | 
joint is then thinned down with fine sand paper to equal 
weight and smoothness,—the whole sheet is covered with a 








* Paper read before the American Institute of Mecha- 
nical Engineers. 
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coating of lampblack from a suitable hand lamp, and is 
then ready to receive the curve of motion. 

The tracers, both for recording seconds as well as the 
velocity carve of the engine, are made of flat strips of 
spring steel, the axis of each being pivotted at the end on 
adjustable screw centres to prevent lost motion. By means 
of a small steel wire and weight extending to the opposite 
side, the tracers can be made to bear as lightly as desirable 
on the paper, and when properly adjusted the pressure is 
only sufficient to remove the lampblack without touching 
the paper, thereby leaving a fine white line on the dark 
background with the least possible interruption of motion. 
The whole is permanently set by dipping the face in a thin 
solution of shellac. 

Instead of using a pendulum for producing (through an 
electro-magnet) the marks spacing seconds on the paper, 
which is the usual device, some other method was found 
necessary that would admit of greater compactness and 
portability, for the chronograph was to be used, not only 
on the surface where the pumping engines were situated, 
but it had to be adapted to underground use, and those who 
are acquainted with the general arrangement of a deep 
mine pumping compartment, especially on the Comstock, 
where the air is heavily surcharged with steam from the 
excessively hot water of the mines, know that the diflicul. 
ties to be overcome were not slight, and compactness was 
absolutely necessary, as the whole instrument, when in use, 
had not only to be protected from the steam and dripping 
water, but had to be set up in such cramped spa7es as could 
be found available without any further preparations, and 
the time for adjusting the instrument as a whole ready for 
use had in all cases to be as limited as possible, as the tem- 
perature in which [ was obliged to take diagrams some- 
times reached 110 deg. 

After numerous experiments, the use of a chronoscope 
(or timer), sach as is to be had for timing horse races, was 
made to give satisfactory results. The method adopted 
was as follows: A stand or baseplate upon which the timer 
was placed had a brass stanchion suspending a fine platinum 
wire directly over the second-hand; this wire, when at 
rest, bore on a piece of platinum inserted in a rubber 
insulator projecting from the stanchion, each of these wires 
being connected in the usual manner through the electro- 
magnet on the chronograph to a two-cell battery. A 
circuit was always formed except when the hand of the 
timer, revolving once every second, swings the suspended 
wire free from its metal bearing at the apex of the tri- 
angular notch cut in the rubber guide piece ; as contact 
was broken every revolution of the second hand, the arma- 
ture of the electro-magnet recorded the same by a side 
movement of the steel tracer resting on the prepared paper 


| of the drum. 


The suspending wire was made adjustable in various 
directions to suit the second hand, and when once adjusted, 
the whole instrument was covered with a glass case, pro- 
tecting it from moisture, and could be transported and 
used with rapidity, and without further difficulty. 

Mr. Briggs states (in his paper above referred to), that 
Professor Hilgard used a chronoscope for the Navy 
Ordnance Department, in which the second marks wer: 
30 in. apart. I have found no trouble in speeding the 
revolving drum of 6 in. diameter until the second marks 
were 20 in. apart, but from practical use a length of 3 in. 
to 1” in. (depending somewhat on the engine speed), was 
all that was desired, and by use of a standard steel scale 
with the inch divided into hundredths, changes of motion 
taking place in the ;,\;5th part of a second, were easily 
read and recorded without trouble, and the crossing of lines 
due to the too frequent revolution of the recording drum 
during one stroke of the engine was avoided. The use of 
the small electro-magnet on the tracer carriage to raise for 
an instant the tracing pointer off of the drum at any desired 
point was found necessary in determining the effects of elas- 
ticity in the interruption and variation of motion, where a 
long line of pump rods was used, and was also found useful 
in fixing positively the exact point of closing or opening of 
the steam valves of the engine, independent of all reference: 
to the indicator cards taken. 

Two photographs giving different views of the chrono- 
graph as constructed and used, are attached to this article 
(see views on page 554), exhibiting details of construction 
to which I will request you to turn for further reference 
to clear up what otherwise might be considered a defective 
description of the instrument. 

It may not be out of place here to state that the instru- 
ment has been successfully applied to some of the different 
types of large pumping engines found on the Comstock 
Lode, such as direct-acting flywheel engines, geared 
pumping engines, and the ‘‘ Davey engines ;’’ it has also 
been used to determine the motion and relative motion of 
pump rods and pumps some 2500 feet below the surface 
engine driving same, and at intermediate points. The 
results are exceedingly interesting and instructive, and as 
numerous indicator cards were taken from the engines and 
pumps simultaneously with the motion diagrams, nearly all 
conditions of motion and power, during the time under 
consideration, were definitely determined, and may here- 
after form the subject of other papers when time will 
permit. 

Some very important results of the elasticity of lonz 
pump rods are clearly set forth; in one case, a rod atx 
point 1800 feet below the surface showed a positive pause, 
while the engine driving it was nearly at its point of maxi- 


| mum motion, and pumps attached to the rods may have, 


and do have, strokes in excess of or deficient to the stroke 
of engines driving same, and to an important extent. 
Hence I think it can be definitely stated that any conside- 
ration of motion of pumps, or discharge capacity of same, 
driven by a long line of pump rods based upon the motion 
or stroke of a surface engine alone, will in no way be even 
approximate, unless the elasticity and effects of counter- 
balancing by balance bobs on that elasticity is also 
considered. 
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The effects of difterent degrees of compression upon the 
engines and motion of the pump rods in passing the centres 
have been considered, and the diagrams clearly show the 
importance of considering it in connexion with the strength 
of the rods and balance bobs. 

My latest use of the instrument in conjunction with an 
engine test, has been to determine, if possible, the rate of 
condensation of steam, per second, in the steam cylinders 
of a pumping engine, where the change of motion, due to 
cach fractional part of the stroke, was determined. Also, 
a ten-hour experiment trial to show the economy of com- 
pression, as compared with a ten-hour trial of the same 
engine on the succeeding day where no compression was 
used (otherwise all conditions being similar), has been 
made, when changes of velocity of piston were determined 
by the chronograph. I hope some time to make public the 
results of these observations for the use and criticism of 
those interested, after the labour of working them up and 
tabulating them is completed. 

While it is well known that a committee of the British 
Association applied a chronograph of Morin’s type, in 
1843-44, to the determination of the velocity of piston for a 
Cornish pump engine, I believe there was no application of 
the instrument to the rods below ground, and from pub- 
lished records at my command, I am led to believe that 
this is the first application of a chronograph of sensitive 
construction ever made to pit work and the other purposes 
so briefly mentioned. 


Lettered Reference to Engravings of the Instrument on 
page 554. 

C C. Cast-iron baseplate covered with sheet brass, upon 
which the mechanism is secured. 

B. Metal frame containing gearing for driving drum A 
and escapement wheel 4; motion communicated by means 
of adjustable weights D. , 

A A. Light brass drum accurately balanced, revolving 
on friction rollers 8 8 at both ends. 

f f. Parallel guide bars, upon which the tracing point 
h, and its carriage travel back and forth, receiving motion, 
in one direction, from the engine or other moving parts, 
through the cord P passing between the bars /, and 
attached to the tracing carriage; the return motion is 
derived from a coiled spriyg in the spring drum C. 

ee. Small electro-magnets on tracing carriage, for raising 
the tracing point h,, off of the paper and replacing it at 
any desired point to be especially observed. 

d. Electro-magnet on separate carriage kk adjustable 
on parallel bars f, operating the steel tracing point g 
attached to the armature of d for the purpose of recording 
seconds onthe margin of the paper or at other parts of 
same as required. 

i. Chronoscope or watch supported on frame X, the 
second-hand of which swings the light platinum wire J 
breaking contact with the insulated wire /, thereby break- 
ing circuit with d, and recording seconds through the 
tracing point g on the paper. 

q. Adjusting screw for the wire J. 

a. Steel spring of escapement. This spring is securely 
clamped in Y, its flexibility being controll>: to a certain 
extent by means of the thumbscrews o and p. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Owing to the Whitsun- 
tide holidays there was ouly a thin attendance on ’Change 
at Middlesbrough on Tuesday, and very little business was 
done. Merchants quoted 43s. 3d. per ton for No. 3, but 
the makers, in accordance with their decision at the weekly 
meeting, still quoted 43s. 6d., and it was reported that 
during the last few days between 10,000 tons and 15,000 
tons had been sold by producers at the official prices which 
they have quoted during three or four weeks. Shipments 
continue brisk. It is now expected that the exports of 
iron from the port of Middlesbrough during the month of 
May will exceed 70,000 tons. The restrictive policy of the 
ironmasters seems to have answered their purpose for the 
time being. Although there have been stoppages of finished 
iron works during May, it is believed that the stocks of pig 
iron in the hands of producers will show only a compara- 
tively small increase. 


The Finished Iron Trade.—A large amount of work is 
going on in this branch of the staple industry. All the 
available works are in operation, and the quantity of ship- 
building iron which is being turned out is in excess of any 
previous time. Complaints, however, are made that orders 
for next year look dubious, and buyers know that manu- 
facturers will sell at prices considerably below their list 
quotations. 


The Hydraulic Hands at Bolckow, Vaughan, and Co.’s. 
—The hydraulic hands employed at Messrs. Bolckow, 
Vaughan, and Co.’s Steel Works, Eston, Middlesbrough. 
who struck work for an advance of wages owing to an 
alteration in the hours of working each week, but who 
returned to their places on tie masters’ terms, have now 
given legal notice to leave unless they get the advance they 
asked for. It is hoped that the matter will be amicably 
settled, because if the hydraulic hands cease work the steel 
works will be closed and thousands of employés will be 
driven to idleness pending a settlement, 


Engineering and Shipbuilding.—All the engineering 
establishments and shipyards on the Tyne, Wear, and 
Tees continue very busy. There is nothing in hand which 
requires special mention. 


_ The Hematite Trade.—There are signs of improvement 

in the hematite trade, but prices remain flat. Large 

a of Spanish ore are arriving at Middlesbroughfrom 
bao. 





The Coal and Coke Trades.—There is no alteration in | price quoted for Nos. 1, 2, and 3 Bessemer, free on board 


the fuel trade, and quotations are weak. 


Extension of Engine Works at Hartlepool.—Messrs. T. 
Richardson and Son, of West Hartlepool, who have for 
many years carried on a very extensive marine engine 
building trade there, have purchased the Middleton Bottle 
Works adjoining their marine engine building shops, and | 
intend to erect iron and brass foundries and make other | 
additions to their establishment. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Coal Rates to London.—An influential meeting of 
the colliery owners of Westand South Yorkshire has been 
held at the Victoria Station Hotel. The meeting was pre- 
sided over by Mr. Robert Baxter (of the Wombwell Main 
Colliery). The object of the meeting was to consider the 
depressed condition of the London coal trade, and the con- 
tinued high rates charged by the railway companies for the 
carriage of coal from this district. The meeting also 
discussed arrangements by which the different railway 
companies could obtain almost immediate access to the 
South Yorkshire district. The subjoined resolution was 
unanimously carried: ‘‘ That the following gentlemen wait 
upon the railway companies to urge a reduction in the rates 
for the carriage of coal to London and the south: Messrs. 
R. Baxter, A. Briggs, 8S. Burridge, John Brown and Co. ; 
G. Wilson, ©. Cammell and Co.; C. Bainbridge, T. R. 
Gainsford, Sheffield Coal Company; J. Warrington, St. 
John’s Colliery and Strafforth Main; T. W. Hackett, 
Alderman Tathom, and Mr. Hall, Lofthouse Collieries, 
Wakefield ; Joseph Mitchell, Mitchell’s Main Colliery ; 
G. B. Walker, Wharncliffe Silkstone Colliery ; T. C. New- 
ton and A. M. Chambers, Thorncliffe ; Joseph Charles- 
worth, Robin Hood, Lofthouse, and Kilnhurst Collieries ; 
Wilfred Creswick, Silkstone Collieries ; Mr. E. Garforth, 
Denaby Main Collieries, with power to add to their num- 
ber.”’ The following gentlemen were appointed to collect 
information to submit to) the railway companies: Messrs. 
R. $Baxter, E. Bainbridge, T. W. Hackett, and A. M. 
Chambers. The meeting was then adjourned until June 14, 
and in the mean time interviews will be sought with the 
directors of the railway companies having any sort of con- 
nexion with the Yorkshire coalfield. 


The Hallamshire Steel and File Company, Limited.— 
The annual meeting of shareholders has been held at the 
company’s offices, Mr. Wm. Smith, the chairman, pre- 
siding. The balance sheet and report having been adopted, 
many shareholders present expressed themselves highly 
gratified with the result of the past year’s workings, and 
at the future prospects of the concern. Mr. John Hunt, the 
director retiring at this meeting, was duly re-elected. The 
auditor, Mr. John Kidner, was also reappointed. 


The Parkgate Iron Company, Limited.—The eighteenth 
annual meeting of the directors and shareholders of this 
company has been held at the company’s offices, Parkgate, 
the chair being occupied by Mr. F. Rummens, Pinner, 
Middlesex. The directors’ report was adopted, and a divi- 
dend at the rate of 74 per cent. per annum was declared. 
The appointment of Mr. Benjamin Sellars, of Greasbro’, to 
the vacancy in the directorate caused by the death of Mr. 
Higgins, was confirmed. The retiring directors, Mr. F. 
Rummensand Mr. Geo. Haywood, Rotherham, were reap- 
pointed, as also the auditors, Messrs. D. Chadwick and E. 
Collier, Manchester. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—Owing to the Queen’s 
birthday occurring last week, and to the occurrence of 
Whitsuntide, the Glasgow pig iron merchants and brokers 
have been holidaying a good deal since last report ; indeed, 
business was only resumed yesterday. At the opening the 
market was firm, but the early gain was lost and prices 
closed a penny under those of last Wednesday. There were 
transactions repo! in the forenoon at from 47s. 4d. to 
47s. 5d. cash, and at 47s. 6d. up to 47s. 7id. one month, 
and the close was 47s. 4d. cash and 47s. 6d. one month, 
and sellers near. In the afternoon the market was flat, 
and the transactions reported were done at 47s. 4d. down to 
47s. 24d. cash, and at 47s. 6d. down to 47s. 44d. one month, 
and at the close there were buyers offering 47s. 2d. cash 
and 47s. 4d. one month, and sellers near. The market was 
steady this forenoon at 47s. 2d. to 47s. 3d. cash, the close 
being buyers at 47s. 3d., and sellers wanting 47s. 34d. cash. 
Business was done in the afternoon at 47s. 3d. to 47s. 23d. 
cash, the close being buyers at 47s. 2}d. cash and 47s. 4}d. 
one month, and sellers wanting 4d. per ton more. The 
somewhat stronger feeling shown at the opening yesterday 
forenoon is said to have been induced by the intimation that 
a private steamer had been chartered to carry 1000 tons of 
pig iron to New York at 11s. per ton, as against 15s. per 
ton, which is the freightage rate now charged by the regu- 
lar passenger lines of steamers sailing from the Clyde. It 
may be said, on the whole, that there is no new feature 
that is worthy of prominent notice in connexion with the 
local pig iron trade. There is certainly a quiet feeling, 
and the tendency of the market is rather towards lower 
prices. Shipping parcels continue to be in good demand, 
and prices are pretty well maintained. Late cable advices 
do not entirely harmonise with each other, but there is no 
doubt that importers of Scotch pig iron have recently been 
asking higher prices on account of advancing freightage 
rates. Buyers, however, do not respond, and they are 
falling back on American brands. Rather more orders 
have recently been placed in the Glasgow market on account 
of American buyers. The Continental demand still remains 
on a limited scale. A somewhat firmer tone is show- 
ing itself in respect of hematite pig iron, especially 











for delivery well forward. For prompt parcels 53s. is the 
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ut Cumberland ports. Scotch pig iron is meeting with 
such a very fair demand amongst home consumers, and 
the actual trade is so brisk, that the private stocks of pig 
iron haye been reduced at some of the works. The foreign 
shipments of pig iron from all Scotch ports last week 
amounted to 9760 tons, as compared with 11,945 tons in 
the corresponding week of last year. They included 2035 
tons for the United States, 750 tons for Canada, 490 tons 
for Australia, &c., 585 tons for France, 1390 tons for Ger- 
many, 330 tons for Russia, 555 tons for Holland, and lesser 
quantities for other countries. No change has taken place 
as regards the number of blast furnaces in operation, nor 
is there much change in respect of the amount of pig iron 
in Messrs. Connal and Co.’s public warrant stores, the 
stock yesterday being 637,355 ions. 


The Scotch Miners.—Those coalmasters in the mining 
districts of Mid and East Lothian who reduced the wages 
of their miners some weeks ago to the extent of 12} per 
cent. have now come back to the former rate of wages ; and 
at a conference held last week between the coalmasters of 
Fife and Clackmannan and a number of the workmen’s re- 
presentatives, it was agreed by the former to restore the 12} 
per cent. that was taken off the men’s wages some nine or 
ten weeks ago, but only on condition that the miners 
would work six days per week instead of five, as has been 
the practice for several weeks. The Fife and Clackman- 
om ‘ces may therefere be regarded as being 
closed. 


The Engineers’ Wages Question.—A meeting of shop 
delegates was held last Friday night in Glasgow, to con- 
sider the position of the Caledonian Railway Company’s 
workmen in the St. Rollox Works. It was stated that 
while a general advance of one halfpenny per hour had 
been granted all over the trade in the Glasgow districts, 
showing that the employers felt justified in acceding to 
the demands of the workmen, the Caledonian Railway 
Company had refused to grant the same increase, with the 
result that the men had then been on the strike for three 
weeks. The opinion of the delegates was that the action 
of the company was somewhat unaccountable, seeing that 
all the private firms had given the advance, and it was 
resolved that strenuous efforts should be made to support 
the St. Rollox workmen in their demands. It was stated 
that the general manager had informed the men that ‘‘ for 
reasons already stated,’’ the directors did not feel justified 
in acceding to the request of the workmen, and it was 
explained that these reasons were that the traflic receipts 
were lower now than they were four years ago. I have 
learned to-day that there are only about 150 workmen out 
from the St. Rollox Locomotive Works ; but judging by 
the great activity that prevails in the engineering trade 
generally it may be difficult to secure the necessary number 
of hands when it has been resolved to concede the advance 
of wages asked. 


The Clyde Ship Joiners.—A memorial has just been sent 
to their employers by the Clyde ship joiners soliciting an 
advance of one halfpenny per hour on their present rate 
of pay. Ananswer to the memorial is requested by the end 
of the present week. 


Edinburgh and Leith Engineers.—At a meeting of the 
Edinburgh and Leith engineering trade, held last Saturday, 
it was unanimously agreed to memorialise the employers 
for an increase of id. per hour on the present rate of wages. 


New Drainage Scheme for Dundee.—The municipal 
authorities of Dundee are at present engaged in the con- 
sideration of tenders for a new outfall intercepting sewer, 
the cost of which will at least be 12,0001. 








FOREIGN AND COLONIAL NOTES. 

American Ironwood.—One of the hardest woods in 
existence is that of the desert ironwood tree, which grows 
in the dry washes along the line of the Southern Pacific 
Railroad. Its specific gravity is nearly the same as that 
of lignum vit, and it has a black heart so hard when well 
seasoned that it will turn the edge of an axe, and can 
scarcely be cut by a well-tempered saw. In burning it 
gives out an intense heat, and charcoal made from it is of 
unequalled quality. 


A Steam Ferry Service for Auckland.—A meeting of 
gentlemen interested in the establishment of a steam ferry 
service, to run from Shelley Beach and Northcote to the 
Queen-street Wharf aud Glen Orchard, Auckland, New 
Zealand, was held recently in that city. Mr. J. B. Russell 
was chosen chairman. Considerable discussion ensued, 
and finally it was agreed that the range of traffic should be 
confined to the district between the Queen-street Wharf 
and Riverhead, taking in Ponsonby, Northcote, and the 
various bays en route. Two boats, costing possibly 2000/. 
each, would, it was thought, suffice for the requirements of 
the propbsed service. Finally it was resolved that a com- 
pany be formed, to be called the Waitemata Steam Ferry 
ao a having a capital of 20,0001. in 20,000 shares of 
1l. each. 


A High Railroad Bridge.—The Kinzua Creek flows at 
the bottom of a ravine between Bradford and Alton, Penn- 
sylvania, over 300 ft. deep, and 2250ft. wide. This chasm 
has for years prevented a railroad connexion between the 
district and, Pittsburgh. The New York, Lake Erie, and 
Western Railroad Company is now spanning the ravine 
with a bridge, so as to extend its Bradford branch to 
Johnsburg, Pennsylvania. The bridge will be the highest 
railroad bridge in the world, 305ft. This is 60ft. higher 
than Niagara Suspension Bridge; 170ft. higher than the 
great bridge across the Ohio at Cincinnati; 189 ft. above 
High Bridge, New York; 170ft. higher than the East 
River Bridge, and 45ft. higher than Portage Railroad 
Bridge, over the Genesee River. The Kinzua structure 
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will consume 40,000,000 lbs. of iron, and will require 30,000 | 
yards of mascnry. The cost will be over 500,000dols. The 
Bradford branch will connect with the low-grade division 
of the Allegheny Valley Railroad, and will make a short 
through route between New York and Pittsburgh. 


Rio de Janeiro Exhibition.—A long talked of exhibition 
of native manufactures was opened in Rio de Janeiro, 
December 12. _ A correspondent says it is hardly calcu- 
lated to give a high idea of the manufacturing spirit of the 
Brazilian nation, which is, in fact, not distinguished as yet 
by inventive and administrative talent. Only in railroad 
and tramroad cars, and machinery for coffee plantations, is 
there any decided advance. 


ENGINEERING PURPOSES. 


( For De scription, see Pay 552). 


German State Railways.—The German Government, Iron Minerals in France.—The imports of iron minerals 
has had to confess that the results obtained by its work- | into France in January this year amounted to 89,285 tons, 
ing railroads, which were formerly private enterprises, have | as compared with 68,918 tons in January, 1881, and 58,399 
been just the contrary of what was expected. The tariffs; tons in January, 1880. In these totals Spanish iron 
are more complicated than ever, and foreign goods come | minerals figured for 31,252 tons, 22,390 tons, and 10,944 
in as cheap as native. As for tariffs there are more than | tons respectively. 

1000 of them. ens 

Swedish Zinc.—The extraetion of zinc minerals in Swe- | 
den last year amounted to 44,891 tons. These mineralsare| SANITARY INSTITUTE OF GREAT BRITAIN—CONGRESS 
met with in different districts of Sweden, but the principal | ar NEwcASTLE-UPON-TYNE.—Captain Douglas Galton, 
centre of extraction is Orebro. The mines in this district | R.E., C.B., F.R.S., has accepted the presidentship of the 
are worked by the celebrated Belgian company known as | Congress. Other arrangements are in progress, and will 
the Vieille-Montagne. | be reported shortly. 
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THE FROMENTIN AUTOMATIC BOILER FEEDER. 

















Tue apparatus we here illustrate takes its name from 
its inventor, M, Edouard Fromertin, of Paris, and is 
now about to be introduced into this country by Mr. John 
Hayes, of 27, Leadenhall-street, E.C.; it may be desig- 
nated a water bottle feeder, and is made automatic by 
coupling two “bottles,” as they are technically named, 
on to one and the same axis, and on which they turn. 
The bottles are alternately placed in communication with 
the boiler, through the pipes connected up to the former 
at both the top and bottom of the latter, and thus a 
slight additional pressure only is required to allow the 
water to pass freely into the boiler; this is obtained by 
placing the apparatus slightly above the water level, and 
thus utilising the force due to gravity for that purpose. 

Referring to the annexed illustrations it will be seen 
that the Fromentin self-acting feeder consists mainly of 
the two pear-shaped bottles, circular in cross section and 
each capable of holding about 12 gallons of water, these 
two bottles being connected to the central dise by means 
of two sets of pipes. The pipes marked 2, 2', connected 
to the top of the bottles, are those through which steam 
finds its way alternately into the two bottles each time 
the apparatus moves or makes a stroke, this taking 
place whenever the water level in the boiler is lower than 
it should be, or than the bottom end of the plunge, or 
steam supply pipe inside the boiler. This steam supply 
pipe finds an inlet to the apparatus at the top flange 11, 
Fig. 2; the outlet for the non-condensed steam is at 14, 
this steam by means of a pipe being led back into the 
water supply tank and thus assisting in heating the 
cold supply water before it goes into the bottles. The 
water supply inlet to the apparatus is at 13, and the 
outlet or delivery to boiler at 12, the water passing into 
the boiler through an‘ordinary check or back pressure 
valve mounted close up to the boiler in the usual manner ; 
the arrows shown at each of these passages in Fig. 2 
indicate the direction taken by both steam and water. 

The two discs on which the apparatus turns are repre- 
sented in Figs. 3 and 4, that shown by Fig. 3 being 
stationary and bolted down to the foundation plate, whilst 
that represented by Fig. 4 is movable, the latter being 
that dise to which the two bottles are connectéd by 
means of the pipes before mentioned. In the fixed disc, 
Fig. 8, and which receives at the back all the flanges and 
connexions, including both the water and steam supply as 
well as the delivery to the boiler, there are, as is seen, 
two distinct sets of ports, the top set being for steam 
and those at the bottom for water; the movement given 
to the apparatus is just sufficient to open and close these 
ports. 

The two cylinders, 18, 18, Fig. 1, contain water, and 
the descent of the pistons in them is met with just suffi- 
cient resistance to allow the loaded bottles to come down 
noiselessly and without knock; the stroke is about 
10 in. and is adjusted by means of the pistons in these 
cataract cylinders. The apparatus moves or makes 


one stroke on the average about every three or four 








minutes, but its action being purely automatic and its 
function to maintain a constant level, the number of 








strokes in a given time must necessarily depend upon the 
rate of evaporation. 

The apparatus, though very ingenious, is extremely 
simple, there are very few working parts,and consequently 
small wear and tear; neither is any packing required, 
as there are no spindles, glands, or stuffing-boxes, nor 
are there any valves, floats, taps, &c., to get out of order ; 
moreover, no lubrication is required. We are informed 
that the apparatus has been in successful operation in 
Paris for a long time past, and in London Mr. Hayes has 
had it working in ordinary daily duty attached to a 
twenty horse power stationary boiler for some months 
past, and with the most satisfactory results. 

The general action of the apparatus may be summed 
up thus; for instance, in the above illustration we will 
suppose the feeder has just moved or made a stroke in 
consequence of the now lower bottle 1, Fig. 1, having 
whilst uppermost been filled (and thus become the 
heavier of the two) with waterfrom a small supply tank 
or from the town water service pipes, whilst at the same 
time the opposite bottle 1', Fig. 1, whilst lowest has been 
emptying a portion of its contents into the boiler; this 
state of things has, however, been now reversed, and, as 
seen in Fig. 1, the bottle 1 is open to the boiler, and the 
water level in the latter being slightly lowered by 
evaporation steam passes at once into the now full bottle 
up the pipe 2, and presses on the surface of the water 
with a force due to the boiler pressure, the water 
gradually passing out of the bottle by way of the pipe 
attached to the bottom of the same into the boiler through 
the delivery pipe and check valve, the flow of the water 
from the apparatus boiler-wards being simply due to 
gravity or to the elevation of the apparatus above the 
level of the water-line in the boiler—an elevation which 
need not in any case exceed 3 ft. 

It may also be remarked that when the water level in 
the boiler is at its maximum, or say when the lower end 
of the plunge steam pipe is sealed, that steam is then of 
course no longer able to pass up the pipe into the bottles, 
this state of affairs continuing until by evaporation the 
water level has again become lowered sufficiently to 
unseal this pipe. It is whilst the water is at the 
maximum level that certain returns of water from the 
boiler take place back into that bottle then in communi- 
cation with the boiler through either one or other of the 


l two steam pipes 2, 2' attached to the bottles, the steam 


which had previously found its way into the bottle 
having condensed and left the latter partially empty, but 
the vacuous space being soon filled up again by these rapid 
returns of water from the boiler. This reversal of current 
through the pipes and the intermixture inside the bottle of 
the water of a higher temperature direct from the boiler 
with that already remaining in the bottle is found by 
experience to be productive of the most beneficial results, 
as it not only keeps all the ports, pipes, bottles, &c., 
clean and free from all scale or deposit of any kind, but 
also lends material aid by way of preventing incrustation 
in the boiler, the solids contained in the water being 
precipitated in the bottles under the action of a higher 
temperature before admission to the boiler, and thus 
scaling or incrustation inside the bvilers fitted with this 
apparatus being, it is claimed, greatly diminished. 
Altogether the boiler feeder we have described is well 
worthy of special attention. 








THE RADCLIFFE BOILER EXPLOSION, 
To THE EpIToR OF ENGINEERING. 

S1r,—It must be admitted that on the face of it the above 
explosion affords some grounds for finding fault with boiler 
insurance companies, or rather with the company which 
insured the exploded boiler, but I do not think that the 





insurance system is so utterly bad as some people would 
have us believe. In the article in your last issue you lay 
some stress on the fact of the boiler having been so seldom 
examined, and certainly it had not been examined so fre- 
quently as could have been desired; yet in spite of this it 
had been insured for a number of years without exploding. 
It must be remembered that even though no thorough exa- 
mination be made an insuring company has some know- 
ledge of the conditions under which a boiler is being worked, 
and at the time when the company wrote (in January, 1878) 
complaining that a thorough examination could not be 
made, I have no doubt that the inspector who made an 
examination as far as practicable satisfied himself that 
there was no very serious deterioration of the plates of the 
shell. From what was stated at the inquest, I am inclined 
to think that the inspection of the boiler in January, 1880, 
was not altogether a reliable one, and this I believe was 
the unfortunate part of the case for the insurance ®om- 
pany. I cannot see why Mr. McDougall should have sug- 
gested the idea of rapid corrosion resulting from the 
presence of a large amount of ae in the coal, for I am 
of opinion that the deterioration of the plates resulting from 
dampness of the seating must have been going on for a long 
time, and that signs of it ought to have been detected by a 
competent inspector as early as January, 1880, even though 
he might not have been able to make a satisfactory thorough 
examination. Whether the company were justified in 
renewing the insurance after that examination is more 
than I can say without a fuller knowledge of the circum. 
stances than can be gathered from the evidence given 
before the coroner; it is even possible that there may 
have been some grounds for Mr. McDougall’s suggestion, 
though it reads more like an attempt to get over a dif- 
ficulty than as a bond fide explanation of the cause of 
explosion. 

It must not be supposed that I have no faith in the im- 
portance of making an anuual thorough examination of 
every boiler ; on the contrary, I would lay stress on this, 
and I know that Mr. McDougall has made great endeavours 
to obtain it in the case of all boilers insured by the Boiler 
Insurance and Steam Power Company. But I also know 
from experience that it is a most difficult matter to secure 
the co-operation of insurers on this point. As for Mr. 
Burton’s statement that he ‘‘ would have got the boiler 
ready at once if the company had sent word saying the 
would cancel the insurance if they did not have a thoro 
examination,’ I must say plainly I'do not believe he 
would have done anything of the Lind. I remember one 
case of an insurance company refusing to renew the in- 
surance of a large number of boilers unless they could have 
a thorough examination of most of them. The owner 
was most indignant that he should have been written to in 
that way, and complained that he ought to have had earlier 
notice that such examinations were required ; a very lo 
list was sent him showing the different dates upon whic 
he had been asked to afford opportunities for examination, 
but he declined to have anything more to do with the com- 
pany. I believe I am correct in stating that the boilers at 
that works remain uninsured to the present day, but that 
most of them have been replaced by new ones since the 
insurance lapsed. In another instance, an insurance com- 
pany having refused to renew a policy unless the pressure 
at which the boilers were worked was reduced, the owners 
transferred them to the care of the Steam Users’ Associa- 
tion, and not long afterwards the flues of one of them 
collapsed through weakness, and two lives were lost. 
Numerous similar cases of insurances being cancelled 
might be cited, and besides these the insurance of some 
hundreds of boilers annually is never completed, because 
the owners will not afford opportunities for thorough 
examination, or refuse to work the boilers under reasonable 
conditions. 

It is quite true that insurance companies cannot claim 
absolute immunity from explosion, and the Boiler Insurance 
and Steam Power Company has been sin rly unfortu- 
nate of late in this respect, but instead of blaming them for 
allowing (to take the figures quoted by Mr. McDougall) one 
boiler in 5197 to explode, they ought rather to be enco’ 
for having done so much to reduce the number of explo- 
sions. 

As for the Boiler Explosions Bill which is so soon to 
become law, it will no doubt result in more satisfactory 
investigations into the causes of boiler explosions than we 
have ever had in the coroners’ courts, and as it will pro- 
bably induce owners to make better arrangements for an 
annual thorough examination of their boilers, it will be of 
great assistance to the insurance companies. ButI am 
most strongly opposed to the idea advocated by some that 
inspection of boilers should be made compulsory ; for this 
would relieve the boiler owner:from all responsibility ; he 
would be compelled to adopt the recommendations of the 
inspector, and would then claim to be relieved of that 
responsibility which every boiler owner ought to be under. 
Further it would be unnecessary for when the new Bill 
comes into force we ought to get, an authoritative decision 
as to the cause of each explosion followed by a prosecution 
where culpable negligence is proved. Apologising for the 
length of this letter, 

I remain, yours faithfully, 
R. CHARLES LONGRIDGE. 

Knutsford, May 31, 1882. 


THE TELEPHONE DECISION. 
To THE EDITOR OF ENGINEERING. 

Srr,—In letters and articles which have appeared on the 
judgment of Mr. Justice Fry in the recent telephone case 
some misapprehension concerning the learned judge’s 
decision in reference to the Edison patent is apparent. It 
is gratifying to find, however, that the writer of the general 
review of the case in last week’s ENGINEERING has not 
fallen into the same mistake. 

For example, in a letter to the Times, Mr. Brand, the 
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chairman of the United Telephone Company, informs the 
public that the Edison patent was pronounced invalid by 
Mr. Justice Fry becanse the phonograph was not sufficiently 
disclosed in the provisional specification, and as a set-off 
against this he cites the fact that Lord Maclaren, in the 
recent Scotch suit, ruled that it was sufficiently disclosed. 
But this way of putting the matter is only partially correct, 
for Lord Maclaren had only to consider whether a certain 
parase in the provisional specification implied the phono- 
graph or not, whereas Mr. Justice Fry had a far more 
searching and fatal objection presented to him by the 
defendant’s counsel, namely, that the phonograph, as a 
phonograph and nothing more, was claimed in a patent 
taken out for a means of transmitting sound by electricity. 
He had to consider the case of a non-electric apparatus 
designed for reproducing speech, and claimed under a patent 
for atelephone. It may be true that the phonograph can 
bo made to record speech received in a telephone from a 
distance, and thus become an adjunct to the telephone ; 
but it is obvious that to bring it within the title and scope 
of Edison’s patent it ought to have been claimed in this 
connexion, and not by itself as if it were an independent 
ostrument. This objection, which is quite distinct from 
1at depending on the meaning to be attached to a mere 
phrase in the provisional specification, was never touched 
upon at all by Lord Maclaren, and does not appear to have 
been brought under his notice. The judgment of Lord 
Maclaren is, therefore, not justly comparable with that of 
\r. Justice Fry, and need not be set off against his. Mr. 
Justice Fry recognised the importance of the objection, and, 
in the words of your able contributor, ‘‘ took the view that 
the provisional specification was intended to refer solely to 
the ‘sound telegraph’ and its adjuncts, and that the claim 
for the phonograph apart from any application to such use 
invalidated it.”” It is true that Mr. Justice Fry was also 
of opinion that the provisional specification did not suffi- 
ciently indicate an apparatus like the phonograph, but it is 
plain that this was only a supplementary consideration of 
very little weight by itself. Yours, &c., 
J. MunRzo, 
Montague-road, West Croydon, May 31, 1882. 








THE BRUSH DYNAMO MACHINE. 
To THe Eprror or ENGINEERING. 

Srr,—We have now the pleasure to inform you that at a 
meeting of the directors of the Anglo-American Brush 
Electric Light Corporation held at these offices to-day, the 
following resolution was unanimously adopted, viz.: ‘‘ The 
British Electric Light Company, Limited, having issued 
notices to several of the licensees for the sale and users of 
dynamo machines manufactured by the corporation, which 
notices claim that such dynamo machines are infringements 
of the Gramme patent of June, 1870, belonging to the 
British Electric Light Company, and the directors of this 
corporation being advised that such a claim on behalf of 
the British Electric Light Company is utterly untenable: 
Resolved, that this corporation is prepared to guarantee the 
licensees for the sale and users of dynamo machines manu- 
factured by this corporation against the claim of the 
British Electric Light Company.” 

Yours faithfully, 
H. W. Tywer, Chairman. 
WILLIAM J. CORDNER, Secretary. 

Anglo-American Brush Electric Light Corporation, 

Limited, Belyedere-road, Lambeth, May 31, 1882. 








AIR COMPRESSORS. 
To THE EpiTror oF ENGINEERING. 

Srr,—In reply to the letter of Messrs. Thomas Piggott 
and Co. in your issue of the 12th inst., we beg to refer your 
readers to the letter from the patentees, Messrs. Kennedy 
and Eastwood. We are only the manufacturers of the 

Roanhead air compressors, and when we stated “ that for 
all practical purposes’ the compressor of Messrs. Thomas 
Piggott and Co. was an infringement of Kennedy and 
Eastwood’s patent we only stated what our patent agents 
advise as correct. 

We are, Sir, your obedient servants, 
SALMON, BARNES, AND Co. 
Ulverston, May 23, 1882. 


To THE EDITOR OF ENGINEERING. 

Str,—With your permission we will reply to some of 
the remarks made by your correspondent, Mr. J. K. Kil- 
bourn in your issue of the 12th inst. 

We beg to state that we are not aware that air com- 
pressors without suction valves have a medieval origin or 
have become public property and that before taking out 
the patent for the Roanhead air compressor we took every 
precaution to assure ourselves that there was not in 
existence any similar patent, and that our ideas had not 
been anticipated. We shall therefore be glad if your 
correspondent will kindly give us full particulars, and set 
us right if we are wrong ; we have not been able to find the 
specification of Tate’s patent air pump to which he refers, 
but we have succeeded in obtaining the specification of Mr. 
Garrison for improvements in apparatus for compressing or 
exhausting air, and cannot see any similarity between the 
two, in fact they are very opposite of each other, and we 
are not at all surprised that any firm after trial should 
abandon such a scheme. 

The comparison made by Mr. Kilbourn of the air com- 
pressor manufactured by Messrs. Thomas Piggott and Co. 
(and in which we conclude he has some interest) with the 
one patented by us is both misleading and unfair, and any 
impartial reader must at once see they are almost identical 
in their construction, and we are advised an infringement 
of our patent, the only difference in the cylinder being that 
the jacket on each side of the perforated holes is connected 


in a somewhat different way. Messrs. Thomas Piggott 


and Co.’s compressor is connected by a passage cast with 
the cylinder, and the one patented by us is connected by a 
wrought-iron tube, which also is used to supply a jet of 
water to cool and lubricate the cylinder. 

With regard to the length of the piston we have chosen 
to keep it at a reasonable length, so as not to unnecessarily 
increase either the length of the cylinder or the weight of 
the piston, but there is nothing to hinder its being made 
any length that may be found to give the best results. 


the same ; that is, they have both facings working on the 
end of the cylinder, and give a large discharge area and an 
easy exit to the compressed air, which greatly increases the 
efficiency of the compressor. It will also be observed that 
in both compressors the ring valves slide on bosses cast on 
the cylinder covers, and are retained on their facing by 
springs. This arrangement of delivery valve is one of the 
special claims made by our specification ; there are, however, 
eight valves in each of the ring discharge valves of Messrs. 
Thomas Piggott and Co.’s compressor which we think are 
quite unnecessary and complicated, and any one who has 
had experience of compressors with this type of valve must 
have discovered that they are very soon out of order ; this is 
not the case with our valve, the valves being faced with 
vulcanised fibre will work constantly for six months or 
more without the slightest attention. 

In conclusion we may say we do not see any vital 
point in Messrs. Thomas Piggott and Co.’s compressor that 
is not anticipated in the patent taken out by us. 

Ve are your obedient servants, 
KENNEDY AND EAstwoop. 
Stone Cross, Ulverston, May 23, 1882. 


To THE EDITOR OF ENGINEERING. 

Srr,—I have to thank you for your extreme indulgence 
in publishing my very long letter in your issue of the 12th 
of May. The letter was written in the endeavour to cor- 
rect several misleading statements that had appeared in 
the various communications commenting upon Messrs. 
Piggott’s air compressor, but not with the intent of being 
led into a rambling discussion of the merits or demerits of 
the different compressors now before the public. 

Mr. Galwey’s letter of May 25 contains several misstate- 
ments, and for this reason only I make a brief reply. In 
his letter, Mr. Galwey appears to have drawn largely on 
his imagination for topics to criticise ; these topics arranged 
in the order they are mentioned, are : 

1. An assertion that I make ‘‘the erroneous statement 
that in no other air compressor is the whole cylinder end 
given up to eduction valves.”’ 

2. Of friction and velocity, Mr. Galwey says he ‘‘ men- 
tioned velocity and efficiency in the same sentence.”’ 

3. Points out that a ‘‘long piston may be introduced 
into any cylinder of sufficient length.”’ 

4. Asserts ‘‘ that a properly taken diagram from such a 
compressor when in motion would show quite a power of 
vacuum.” 

5. Comments upon “‘ my remarks upon the validity of the 
patent.”’ 

6. In conclusion, begs to state with regard to an efficient 
air compressor, ‘‘ that the inlet valves should open wide at 
the beginning of the return stroke, and should remain 
open throughout it, and should close directly the compress- 
ing stroke has commenced.”’ 

To these various points I remark in the order stated. I 
have not made any suck statement as alleged in the first. 
Mr. Galwey did not mention the words “‘ velocity and 
efficiency ’’ either in thelsame sentence or at al/ in either of 
his previous letters. Three and four are too trivial to 
require other notice than mere mention. Five—I have made 
no remarks whatever on the validity of the patent, not 
having the prescience to enable me to decide or even 
discuss the validity of a patent before its claims are made 
public. 

To the concluding statement, I will only say that effi- 
cient air compressors have been made heretofore with a 
different inlet valve gear from the one outlined by Mr. 
Galwey. 

Very respectfully yours, 
. K. KILBourRN. 

5, East India Avenue, London. E.C. 








NOTES FROM THE SOUTH-WEST. 


Newport.—There has been some activity here during the 
week just ended. All the leading shippers have been well 
occupied with orders, and the result is seen in last week’s 
clearances of coal reaching a total of nearly 31,000 tons. 
Of iron, &c., the following shipments have been made: 
To Havre, 530 tons; Smyrna, 610 tons; and Rio de 
Janeiro, 1370 tons. In the face of a not very encouraging 
condition of affairs in the iron and steel markets, the local 
works appear to be still fairly employed. Coal prices are 
maintained. Last week’s exports comprised 10,669 tons of 
iron ore from Bilbao, and 1649 tons from other sources. 


The Swansea Valley.—Trade in this district is some- 
what better than in some other localities. The Siemens 
Steel Works, Landore, are going on well, having some 
|large orders in hand for the British Government. The 

steel works at Birchgrove are also working with regu- 
larity. 

The Forest of Dean.—In the Forest of Dean the coal 
| trade has been showing an improvement for some weeks. 
The hardware branches continue depressed, and stocks are 
generally increasing, both with regard to crude as well as 
manufactured iron. At Lydney there is a good deal of 
consternation, owing to a determination on the part of 
Messrs. Richard Thomas and Co. to abandon a portion 
of their puddling operations, the decision having been 
arrived at under difficulties which have arisen in regard to 





With regard to the ring delivery valves they are virtually | 





the abatement of smoke insisted upon by the Chepstow 
Sanitary Authority. 

Water Supply of Pembroke.—Ou Wednesday an inquiry 
re a proposed loan of 32,0001. to be expended for increasing 
the water supply of Pembroke took place at the Town Hall 
Pembroke, before Mr. J. I. Harrison, C.E. On the con. 
clusion of the evidence, the inspector said he was satisfied 
that some addition to the present supply was needed, and 
it was the duty of the Urban sanitary authority to supply 
the deficiency. He should recommend to the Local Govern. 
ment Board, to ask the ‘own Council to reconsider a pro- 
posal made by that body before a larger scheme was gone 
further into. 

Loading Pig Iron at Cardiff,—The American ship Leyi 
C. Wade, Captain Bagley, on Friday completed loading 
1756 tons of pigiron in nine days, at the Bute Docks, 
Cardiff. This is the largest cargo of pig iron shipped in 
one bottom at Cardiff. The cargo was supplied by the 
Forest Iron and Steel Company, and was stowed in squares, 
raised and secured by stanchions to the decks. 

Cardiff.— Large clearances were made last week. Among 
the clearances were two steamers, whose aggregate cargoes 
amounted to no less than 7000 tons, and there were besides 
several boats cleared with a burthen of over 2000 tons. 
Prices of steam coal have remained firm. Coke and patent 
fuel have also been in active request. The larger cargoes 
which are now coming in from Bilbao appear to be having 
the effect of quieting the demand. Last week's clearances 
comprised 129,005 tons of coal, 2665 tons of iron, &c., 
1275 tons of patent fuel, and 1565 tons of coke. The 
imports comprised 11,333 tons of ore from Bilbao, and 2882 
tons from other sources. 


SocreTy OF TELEGRAPH ENGINEERS AND OF ELEc- 
TRICIANS.—The Council of this body have determined that 
the Society shall offer three premiums annually for the best 
original paper sent in to the Society on telegraphic or elec 
trical subjects during the session by any person not being 
a member of the Council of the Society. The first preminm 
will be called the Society’s Premium, value 101; the second 
premium will be called the Paris Electrical Exhibition 
Premium, 5/.; the third premium will be called the Fahie 
Premium, 5!. The awarding of the premiums will rest with 
the Council, to whom power is reserved of declining to 
award either or any of the said premiums in any year in 
which they may consider the papers offered as unworthy of 
the distinction. The premiums will consist of books or 
scientific apparatus. No person will be entitled to receive 
more than one of the said premiums in any one year. ‘he 
first premiums will be awarded in 1883 for the best papers 
sent in between this date and the end of May next. 


THE INSTITUTION oF CivIL ENGINEERS.—At the con- 
cluding meeting of this Society for the session 1881-82, held 
on Tuesday, May 23rd, Sir W. G. Armstrong, C.B., 
F.R.S., President, in the chair, it was announced that the 
Council had recently transferred William Henry Bidder, 
Henry Dangerfield, Kdward Baudouin Ellice-Clark, Albert 
Chesterfield Jenour, Francis Gascoigne Lynde, Walter 
Parker Smith, James Strachan, and Robert Wilson, to the 
class of members; and had admitted John Frederick 
Allan, George William Butcbard, Frederick Henry English, 
William Erskine Fraser Handcock, Robert Laing, William 
Thomas Lancashire, Thomas Swann, Henry James Tilley, 
George Herbert Wailes, and Arthur Williamson, as 
Students. The last ballot for the session resulted in the 
election of James Gordon Brickenden, L. and N. W. Rail- 
way ; Thomas Higham, Ex-Engr., P. W. D., India ; Robert 
Ring, Ex-Engr., P. W. D., British Burmah; and Percy 
Thursby, West Lancashire Railway, as members; of 
Richard Armistead, Bingley ; Thomas Lake Aveling, 
Rochester ; Edward Baker, Gas Works, Reading ; William 
Lewis Barrett, Brighton; James Herbert Bartlett, 
Toronto ; Thomas Broughton, Borough Engr., Warwick ; 
George William Brown, Reading Iron Works ; John Adye 
Buchan, Stud. Inst. C.E., Hanwell; Francis William 
Chanter, Stud. Inst. C.E., Assist. Engr., P.W.D., India; 
James Warne Chenhall, Morriston, R.S.O., S. Wales; 
Francis Sheldon Chittenden, Dutoitspan, S. Africa ; Charles 
Edward Cooke, Auckland, N. Z.; William ‘Tregarthen 
Douglass, Stud. Inst. C.E., Trinity House ; Henry Joseph 
Hamp, Stud. Inst. C.E., Southampton; Herbert Hender- 
son, Stud. Inst. C.., Liverpool; Charles Malcolm John- 
son, Chief Engr., t.N., H.M.S. Swiftsure ; Zachary Harris 
Kingdom, Stud. Inst. C.E., Charlton; Edward Rolls 
Lester, Gosport ; Charles Augustus Mills, Assist. Engr., 
P.W.D., India; Francis Orange, Stud. Inst. C.E., Alagoas 
tailway, Brazil; James Orange, Stud. Inst. C E., Gray’s- 
inn-square ; John Frederick l’uttick, Westminster ; George 
Frederick Ritso, Christchurch, N. Z. ; Charles Edward Win- 
wood Smith, Westbourne-terrace ; Charles Edwin Spooner, 
P.W.D., Ceylon; Professor James Stuart, M.A., LL.D., 
Trinity College, Cambridge ; Henry Tyndall Wakefield, 
Stud. Inst. C.E., Metropolitan Board of Works ; Lawrence 
Aubrey Wallace, Stud. Inst. C.E., Government Railways, 
Natal; and Beresford Gahan Wallis, Ex. Engr., P.W.D., 
India, as associate members; and of Sir David Lionel 
Salomons, Bart., Tunbridge Wells, as an associate. As 
evidence of the work of the Council in this connexion alone, 
it may be stated that during the session 36 associate mem- 
bers and one associate have been transferred to the class of 
members, and 9 associates to that of associate members ; 
that 240 candidates have been recommended for ballot and 
were duly elected; and that 150 other candidates have 
been admitted as students. Casualties of various kinds 
have caused many names to be withdrawn from the list:, 
but still there has been a gain of upwards of 3} per cent. 
in the past twelve months. The Institution now consists 
of 13526 members, 1542 associate members, 534 associates, 
20 honorary members, and 728 students, together 4150. 
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United States willin future be payable tothem. They will also 
be prepared to receive advertisements for ENGINEERING, and 
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The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, Aclassified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
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NOTICES OF MEETINGS. 

Society OF ENGINEERS.—On Monday, June 5th, in the Society’s 
Hall, a paper will be read on * Railway Tunnelling in Japan,” by 
Mr. T. M,. Rymer-Jones. The chair will be taken at half-past 
seven o'clock precisely. 

PHYSICAL Soctety —Saturday, June 10th, at3p.m. The follow- 
ing communications will be made: “ Experiments on Vibration,” 
by W. F. Stanley; ‘‘On a Wind Integrator,” by Walter Baily. 
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RAPIDITY IN WAR. 

WE are living in critical times, and events which 
cause dark clouds to appear upon the political 
horizon succeed each other with startling rapidity. 
If these clouds do not increase into a storm whose 
lurid flashes send forth death and destruction, but 
for a time disappear, they again arise at point after 








point, and no man knows how soon they may gather 
into one vast mass of heated atmosphere and burst 
with awful suddenness, All Europe is watching 
these clouds as they become visible, and prepares to 
meet the effects of a coming tempest. Every Conti- 
nental power is making arrangements to avail itself 
of advantages which it has gained by perfect readi- 
ness at the moment when the first flash lights up 
the distant view. 

As we remarked in a recent article, in these 
days of rapid transition from peace to war, ships on 
the stocks, or armies in embryo or deficient in 
organisation, are of no account, Science in war is 
making swift progress, and its applicability is seized 
upon by watchful governments with wondrous 
quickness. So soon as it is seen that some new 
form of weapon is invented, or that a practical idea 
in relation to ‘‘rapidity in war” is certain of 
success, then these Governments grasp the new 
invention or apply the new idea with a marvellous 
comprehension that either will give them power in 
the direction of future events. 

We have recently heard, on trustworthy authority, 
that the German Government has just decided upon 
converting the whole of the arms in use by its 
military and naval forces to a magazine gun that 
will fire a considerable number of shots without 
having to reload. For some time past the German 
War Office authorities have been working with a 
view to the adoption of a new reliable magazine 
arm, or the conversion of existing arms to this 
description of weapon. Difficulties have, it appears, 
been at length overcome, and a system applicable to 
present arms has been approved of. While the 
German military committees upon the - magazine 
rifle question have been conducting their duties with 
great energy, a thousand arms of this kind of gun 
have been issued and tried by each army corps 
throughout the empire. The undoubted advantages 
of such arms, especially at the moment of the direst 
crisis on the field of battle, have been fully appre- 
ciated, and the magazine or repeating rifle is now 
to be the soldier's weapon of the German empire. 

Now that the Germans have decided upon taking 
so important a step as the conversion of their 
present arms, it is certain, so practical are they in 
matters relating to war, that they will not be long 
in carrying this conversion out with a certainty of 
obtaining for the time the foremost position in 
power of firearms. We have seen years ago how, by 
the adoption of the breechloader long before other 
and more apathetic powers recognised its value, the 
Prussians overcame all who ventured to oppose 
them in the field. Denmark, then Austria, were 
compelled to bend before the rapidity of fire and 


the swifter tactics which watchful Prussia had 
inaugurated. How other nations have per force 


been compelled to follow in the wake of this power 
is a matter of history. ‘The manner in which 
Prussia became Germany through showing her 
adversaries how practically she had learnt the 
lesson of ‘‘rapidity in war” is also a matter of 
record, Germany, however, is not the only power 
which is endeavouring to prepare for future events 
by the introduction of a magazine arm. France, 
keenly regarding the doings of her former rival and 
her near neighbour, has adopted a new arm of this 
description, and has used it in the taking of Sfax 
with astonishing results. She is now experimenting 
with the view of a rapid conversion of existing 
arms, Austria is also actively carrying on experi- 
ments with a similar weapon; and one of her able 
officers has recently read an excellent paper upon 
the advantages of this kind of arm. Russia is also, 
through her agents abroad, seeking to obtain the 
best form of magazine gun for the purpose of con- 
ducting a series of exhaustive experiments with a 
view to its early adoption. 

It is satisfactory at least to note, that those who 
are responsible for the efliciency of our soldiers’ 
rifle arenot asleep, since they are making endeavours, 
with every prospect of success, to encourage a 
system for the conversion of the Martini-Henry 
that promises a satisfactory answer to their require- 
ments. But with the proverbial slowness of idea 
and prejudice, which is perhaps one of the chiefest 
characteristics of public officials, they are hesitating 
upon the subject of that too rapid expenditure of 
ammunition which other and more active foreign 
Officials have disposed of as being outside the 
question. We hope, however, ere long, to be able 
to say that this country is in a very important 
respect equal to powers numerically stronger in 
army forces, owing to their geographical position 
necessitating a general conscription amongst their 





population. It is time indeed that Great Britain 
was aroused from her lethargic condition in relation 
to power for defence of her interests in the hour of 
need. Her fleets are known to be dangerously weak 
in comparison with what could be brought against 
them by combination, The organisation of the 
component parts of her army is in a highly unsatis- 
factory condition, This army isin a most critical 
state of transition, and no one knows what the 
results of recent changes will be when the test of 
actual war is applied to them, The British public 
has not, and unfortunately does not seem to be able 
to get at precise information as to how the present 
organisation would work so a3 to have the greatest 
numbers at the front at the proper time ; nor how 
the losses incidental to war would be made good, so 
that the efficiency and power of the fighting force 
should be kept up to its full strength. ‘The solution 
to this problem, so perfectly shown by another 
power twelve years ago, is a most serious matter for 
the nation to consider. ‘The country pays at least a 
fair price for the maintenance of its naval and 
inilitary forces, and cannot afford to see them lost 
by bad organisation at the very moment when it 
depends upon them for the support of its power. 
It is but right that Great Britain should be quite 
assured upon this point by ample information widely 
spread. 

But the question of magazine arms is not the only 
one that relates to ‘‘ rapidity in war.” ‘The organi- 
sation of the national railway system in such a 
manner that armies fully equipped may be taken 
to distant or threatened points, is a matter for most 
earnest inquiry. Speedy possession, in an enemy’s 
country, of central stations, junctions, arterial and 
other lines of railway, is now the most important 
consideration in strategy. General Lee, in the 
American civil war, in the first instance, and then 
Von Moltke, in successive wars, showed the strate- 
gical value of railways. The breaking up of rail- 
way lines, and the rapid destruction of bridges to 
render lines useless to an enemy, together with the 
quick repair of damaged lines and bridges, form a 
severe course of study by the engineer branches of 
every army in Europe; and elaborate details and 
drawings have been promulgated by different 
governments to their engineer officers upon this 
most important branch of engineering science. 
On the field of battle itself ‘rapidity in war’ 
is increased by the electric telegraph laid from 
point to point for the conveyance of orders of 
generals in command. In fleet engagements, by 


the action of the captain from his position 
upon the conning tower of the ironclad. Rapid 


tactics by all arms combined, or even when acting 
separately, occupy the minds of organisers of field 
movements, Accurate judging distance and aiming 
drill by our soldiers, and field firing as at an enemy at 
unknown distances, form other and certainly not 
less important elements of teaching. But almost 
above all, the question of munition transport and 
supply of food and clothing is one for most earnest 
investigation, ‘The transport and supply branches 
of our service are generally the most neglected, yet 
they are perhaps the most important of all; forifa 
general cannot feed his troops properly, or is not 
able to obtain the supplies for his campaign within 
reasonable distance, he cannot fight, and he must 
retreat with loss and demoralisation. We wish we 
could say that the transport and supply services 
of this country are in a satisfactory condition, They 
are not so; and if Great Britain had now to under- 
take even a short campaign, these services would 
break down the soonest to the severest consequences 
toourarms. It is very unfortunate that our mili- 
tary authorities do not give more attention to per- 
fecting the transport and supply organisation. It is 
equally unfortunate that, as in the services of other 
powers, these portions of the army are sadly looked 
down upon by responsible officers who should know 
better. Certain it is that ‘rapidity in war” or 
success in arms cannot be agsured without the trans- 
port and supply system be thoroughly efficient. 
The great Duke of Wellington, who knew the 
British soldier well, always said that his men fought 
better when they had had their dinner. ‘This great 
soldier devoted the greatest attention to his com- 
missariat and supply services, Ilow his efforts in 
this direction resulted his enemies knew too well. 
We sincerely hope, while watching the progress 
of exciting times, that should a storm of war arise 
and seem ready to burst where no man can tell, 
Great Britain will be, as other powers are, ready to 
meet the storm’s effects, although she may be un- 
willing to take part in the strife occasioned by it. 
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Professor Cairns has truly said “that it is not now 
a question of standing armies: it is a question of 
armed populations ; and, until we thoroughly recog- 
nise this fact, our condition cannot be other than 
precarious ;” ‘and it would be a poor solace to our 
wounded pride in the hour of humiliation to think 
we are the victims of combinations and circum- 
stances which we could have easily foreseen.”’ 








ATTRACTION AND REPULSION RE- 

SULTING FROM VIBRATION.—No. IV. 

In continuation of the series of experiments, some 
of which we have already described,* Mr. Stroh 
made by means of the little equal armed mill C, 
Fig. 29 (page 507), a very interesting exploration 
of the field of energy existing between two vibrating 
membranes placed opposite one another as shown in 
Figs. 7 and 8 (page 457) and in Fig. 15 (page 480). 
By placing this little mill in various parts of the 
field, and observing the position in which it came 
to rest while the membranes were vibrating, Mr. 
Stroh was enabled to produce the following dia- 
grams (Fig. 38), in which the left-hand diagram 
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represents the field of energy existing between two 
membranes vibrating in similar phase, i.¢., approach- 
ing and receding from one another synchronously, 
and the right-hand diagram corresponds to the 


field produced between two drums vibrating in | 


opposite phase. In both these diagrams the dotted 
lines represent the lines of force which we have 
already illustrated in the diagrams Figs. 24 and 25 
(page 481), and each little black line represents the 
position taken up by the vane in that particular point 
in the field; it will be observed that at all points 
the direction assumed by the vane is more or less 
perpendicular to the line of force passing through it, 
and it is an interesting fact as showing that the lines 
of force represented by the dotted lines are not paths 
of continuous jets or currents of air that when the 
single vane B, Fig. 29 (page 507), is substituted for 
the double one, it behaves in precisely the same way, 
setting itself perpendicular to the lines of force 
instead of in the direction of their length, as it 
would do if under the influence of a jet of air. 
Fig. 39. 
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Mr. Stroh very ingeniously explains the cause of 
the phenomena—so far as it relates to the double 
vane—by imagining a double-armed vane such as a 
dise « ¢ (Figs. 39 and 40) capable of turning on a 
central axis ¢ and immersed in a stream of liquid 
flowing from A toB. Itisclear that the stream must 
be divided by the obstruction into two portions, the 
one flowing on the side of a and the other on the 
side of c. In the position of the disc shown in 
Fig. 39 the separation of the particles of the 
liquid stream occurs at or near the point «, and it is 
in this region that the force due to the momentum 
of the moving particles is principally expended upon 
the disc, which therefore moves in the direction 
from ato b. As the position of the disc gradually 


shifts more towards the centre e of the disc, 
and when the latter has finally assumed the position 
shown in the lower diagram, that is to say perpen- 
dicular to the course of the stream, the pressure due 
to the diversion of the particles is distributed equally 
on each side of the centre ; equilibrium is therefore 
established, and the disc comes to rest in the posi- 
tion indicated in Fig. 40. 

This ingenious hypothesis would appear at first 
sight to be applicable to the case of the double vane, 
a disc free to turn about its centre, but not so with 
respect to the single vane, which it is clear must 
always set itself in the direction of the stream, but 
Mr. Stroh has pointed out that if the’ single vane 
be immersed in a column of water or of air, which 
instead of flowing as a stream from A to B or from 
B to A has a vibratory motion, that is to say, moves 
alternately from A to B and from B to A, it behaves 
as the disc or double vane would do, setting itse!f 
perpendicular to the direction of motion of the 
column. 

For the purpose of comparing the above phe- 
nomena with those of magnetism Mr. Stroh devised 
the very interesting apparatus shown in Fig. 41. 
This apparatus cohsists of a pair of bar electro- 
magnets A and B, the cylindrical cores of which are 
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of the same diameter as the pulsating drums shown 
in Fig. 15. ‘The two magnets are mounted upon 
slides upon a stand F, so as to be capable of being 
approached to or withdrawn from one another, 
remaining always coaxial with one another. The 
helix of the electro-magnet B is connected to the 
reversing switch C, by which its polarity can be 
reversed at will, and as that of the magnet A is 
always the same, either similar or opposite poles can 
be presented to one another according to the position 
of the switch lever of C. Between these two poles 
Mr. Stroh placed a little apparatus, shown at E, Fig. 
tl, and more clearly in the accompanying sketch, Fig. 
42. This instrument consists of a small disc of 





Fic. 42. 
iron D about one centimetre in diameter, mounted 
upon 4 vertical spindle, upon which it is free to 
turn. Upon placing this apparatus between the poles 
of the two magnets and equidistant from them, 
and turning the switch so that similar poles are 
presented to the disc, the latter will immediately set 
itself perpendicular to the axis, whereas if the pre- 
sented poles are opposite in name the disc will set 
itself parallel to the axis; and, in parts of the 
magnetic field more or less removed from the axis, it 
will, when the poles are similar, take up positions | 
perpendicular to the lines of force, but parallel to 
them if the polarities are opposite. The lines of | 
force of the two magnets are shown in Figs. 43 and | 
44, the former representing the magnetic field pro- 





approaches that shown in Fig. 40, the point at 
- * See ENGINEERING, pages 455, 480, and 506 ante. 


duced between two similar magnetic poles and the 
latter that produced by two poles of opposite 





which the separation of the column takes place | polarity. 
| graphs from nature of the filing figures produced 


Figs, 45 and 46 are fac-similes of photo- 


between two bar magnets, first having similar poles 
presented to one another, and, second, presenting 


Fig, 43. 





will 
for a comparison with Figs. 43 and 44, as well as 
with the diagrams of several of the phenomena 
' described in this series of articles. 


opposite poles, and these diagrams serve 





Mr, Sirol so constiucted tLe magnetic ay paratus, 
Fig. 41, that the axis of the electro-magnets A B is 
exactly the same distance from the baseboard to 
which they are attached as is the axis of the twovibra- 
ting drums Y Z, shown in Fig. 15, and the centre of 
the iron disc E, Fig. 41, is, moreover, the same height 
from its stand; the latter is, therefore, equally 





Fig, 45. 


applicable to the magnetic and vibrating instru- 
ments respectively. Upon placing it between the 
two vibrating drums it will be found that when the 
membranes are vibrating in similar phase, the disc 
will turn and set itself parallel to the axis of the 
drums, whereas if the latter are vibrating in opposite 
phase the disc will come to rest in a position in which 
its plane is perpendicular to the lines of force 
within the region of the field in which it is located, 
exhibiting thereby an inverse analogy to magnetic 
phenomena, 
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Mr. Stroh has fouud as one of the results of his 
interesting research that the intensity of the direc- 
tive force varies in different parts of the field. 
Thus within the field produced between two mem. 
branes vibrating in opposite phase, as well as within 
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that produced between two opposite magnet poles, 
the waximum directive force is in the axial region 
of the field, while within the field produced between 
two membranes vibrating in similar phase, and 
between two similar magnet poles, the greatest 
directive force is to be found in the circumferential 
regions of the field. The directive force within a 
vibrating field is, therefore, greatest where the 
amplitude of the vibrations is greatest, and this latter 
is illustrated in the diagrams Figs, 24 and 25 (page 
481) by the positions of the longest arrows, 








Fie, 47. 


Fig. 47 illustrates an exceedingly simple experi- 
ment which any one can perform, and by which the 
directive force of two oscillating discs is illustrated 
ina most remarkable degree and with the simplest 
of apparatus, ‘This apparatus consists merely of 
three discs of cardboard, one about 3 in. in diameter 
and two others about 5 in. ; the smaller disc C must 
be suspended by a silk thread from a fixed support, 
and a horizontal index of paper, shown in the figure, 
may, in order to make the movement of the disc 
more conspicuous, be rigidly atiached toit. The two 
larger discs A and B are each provided with a stem 
or handle by which they may be held, and which may 
very conveniently and easily be made by attaching 
a cork to the centre of the back of each disc by 
means of sealing-wax. Holding one of the larger 
discs in each hand with the suspended disc C between 
them, an interesting phenomenon may be observed ; 
for if the two discs be caused to vibrate in similar 
phase by causing them to approach and recede from 
the middle disc together, the latter will immediately 
set itself perpendicular to the axis of motion, and 
will remain at rest in that position as long as the 
vibration is continued. If, however, the two larger 


discs be moved in opposite phase on each side of the 
suspended disc, remaining always at a constant 


to say, parallel to the faces of the vibrating discs. 
This effect will be understood more clearly by 
referring to Figs. 48 and 49, the former representing 
the effect upon the suspended disc of two discs 
vibrating in opposite phase, and the latter the reverse 
experiment. 
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With the little instrument shown in Fig. 50, Mr. 
Stroh has investigated another series of phenomena 
arising out of the results obtained with the appa- 
ratus illustrated in Fig. 41. ‘This little instru- 
ment consists of an iron disc I, about eight milli- 
metres in diameter, pivotted on a vertical axis within 
a light but rigid frame G attached to the extremity 
of a long light wooden rod H, which is centred on 
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the needle top of avertical support J, and counter- 
poised by a little weight shown in the figure, and 
the height of the disc of this instrument above its 
stand is made exactly equal to that of the disc D, 
Fig. 41, and of the axes of the magnetsand vibrating 
rums. 
When the disc of this apparatus is placed between 
the two vibrating drums of Fig. 15 in such a position 
that the little frame G is free to move in a line per- 
pendicular to the axis of vibration of the membranes 
it will be found that the moment the membranes 
are set into vibration in opposite phase, the frame 
will swing round so that the disc lies in the centre 
of the field, and at the same time turning on its 
pivot, the disc will set itself perpendicular to the axis 
of vibration of the membranes, as is illustrated in 
the diagram Fig. 51; but if, on the other hand, the 
membranes be set into vibration in similar phase, 
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the little frame will move towards, and come to rest 
at, a position within that region of the fieldin which 
the amplitude of vibration is greatest (see Fig. 24, 
page 481 ante), and at the same time the dise will 
turn upon its axis, placing itself axial with the line of 
force at that particular spot; this is illustrated in the 
diagram, Fig. 52. We would explain that in both 
Figs. 51 and 52 the arrows indicate the directions 
towards which the little frame is urged under the 
influence of the vibrating membranes, and we would 
also remind our readers that these effects obtained in 
air in so ingenious a manner by Mr. Stroh are 
identical with the results obtained by Professor 
Bjerknes in water, but by a totally different arrange- 
ment of apparatus, 

If now the little swinging frame be removed from 
between the vibrating membranes and placed within 
the magnetic field of the apparatus shown in Fig. 41, 
very different effects to those above recorded will be 
produced, whether the presented poles be similar or 
opposite. In the former case, as illustrated in the 
diagram, Fig. 53, the disc is repelled away from the 
magnetic axis of the field to a position X or X!, 
sitting itself upon its axis in a direction perpendi- 
cular to the axis of the magnets. If on the other 
hand the magnetic polarity of the presented poles 
be opposite, as illustrated in Fig. 54, the little frame 





distance from one another, the suspended disc will 
set itself perpendicular to the axis of motion, that is 





will swing round and come to rest in the centre of 


centre and place itself so that its plane coincides 
with the magnetic axis of the field. 
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In our last article* we called attention to the 
theory advanced by Mr. Stroh to explain the physical 
cause of the phenomena referred to in connexion 
with Fig. 27,* attributing the action to the 
momentum of the air particles expelled from be- 
tween the discs, producing a partial and temporary 
vacuum between them, and causing an apparent 
attraction to take place. Mr. Stroh has since devised 
some very interesting experimental illustrations in 
support of that explanation. Thus, if instead of the 
plane flat dise }, Fig. 55, which is vibrated in front of 





the balanced disc, a dise be employed, which is fur 
nished with a rim around its edge, such as is shown 
in Fig. 56, so as to check the radial efflux of air 
particles, and thereby to prevent their momentum 
from producing a partial vacuum, all attractive in- 
fluence is destroyed, and in its place we have 
repulsion; for the air particles being boxed up, so to 
speak, in front of the moving disc, and not being 
able to escape radially, have conferred upon them by 
the disc a forward motion only, and therefore their 
momentum carries them on after the disc has come 
to rest, propelling them against the face of the 
balanced disc, which is therefore driven backwards 
by their impact, On removing the rim, however, 
the disc is restored to the condition of that illus- 
trated in Fig. 55, and attraction is again produced 
when the one disc is vibrated in front of the other. 
Mr. Stroh, with that ingenuity which characterises 
the whole of this interesting research, varied the 
experiment by constructing the apparatus illustrated 
in Fig. 57; this consists of a piece of brass tube A, 
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about 8 centimetres in diameter, and about the same 
in length, withiz which slides freely a piston of 
wood B. Upon presenting the open end of this 
little cylinder to the face of the balanced disc, 








the magnetic field and the disc will turn upon its 


* See ENGINEERING, p. 506 ante. 
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Fig. 55, and causing the piston to oscillate longi- 
tudinally within the cylinder, the disc is repelled, 
while if the same cylinder be furnished with a flange, 
as shown in Fig. 58, and the operation be repeated, 
not only is there no longer repulsion, but the 
disc is immediately attracted; and Mr. Stroh calls 
attention to the fact that one distinctive feature in the 
two experiments is that the flange or rim in Figs. 56 
and 57 forms a cylinder, the surface of which is 
parallel to the axis of vibration of the piston, while 
in Fig. 58 it consists of a surface whose plane is per- 
pendicular to that axis. It is an interesting fact, 
moreover, that the influence of such a flange is quite 
as much marked in the case of a vibrating membrane 
as in that of a moving disc or piston, and Figs. 59 
and 60 represent the application of the plane and 
flanged cylinders to a vibrating membrane. In 
Fig. 59, B is one of the circular vibrating drums 
so often referred to in the course of these articles, 
and A is a cylinder similar to that shown in Fig. 57 
and which fits closely over B. If such an apparatus 
be placed in front of the balanced disc and the 
membrane be set into vibration, the dise will imme- 
diately be driven away, but by attaching to the 
cylinder A a flange C, Fig. 56, and repeating the 
experiment in all other respects in a similar manner, 
the disc will be attracted. In these supplementary 
experiments it is difficult to trace or discover any 
magnetic analogy, but they are extremely interesting 
and suggestive. Inall the other experiments, how- 
ever, both of Mr. Stroh and of Dr. Bjerknes, the 
analogy between the phenomena produced in fields 
of vibrating energy, and those which owe their 
existence to magnetic influence, are, as we pointed 
out when treating of Dr. Bjerknes’s beautiful experi- 
ments, very striking, and irresistibly lead to the 
impression that it is possible that there may exist 
some closer relationship between them than a mere 
coincident similarity, Whether or no there be, how- 
ever, any physical connexion or identity between the 
two series of phenomena can only be conclusively 
determined after much further investigation and 
research, which can bein no better hands than in those 
of Dr. Bjerknes and Mr. Stroh. Both these gentle- 
men are, we are happy to say, prosecuting further 
researen in this most interesting subject, and we 
cannot but believe that these valuable investiga- 
tions carried on in so philosophical a spirit must 
in time bear fruit which will contribute in an 
important degree to the known facts of physical 
science; but whether they ultimately establish 
or break down a physical connexion between 
magnetism and molecular or corpuscular vibration, 
they cannot fail to become a lasting record of most 
valuable researches in an almost untrodden path 
of philosophical inquiry, and at the same time 
they go far to demonstrate the great unity which 
exists in nature and which pervades all scientific 
truth, 


PRIVATE BUSINESS TO WHITSUN- 
TIDE. 


the history of Private Bills for the 


RESUMING 


present session at the point where we left it on the | 


24th March last, but without unnecessarily reite- 
rating matter which has meanwhile been reported 
weekly in these columns, we find many noteworthy 
particulars which strike us as probably acceptable 
to readers interested in the subject of Private Bill 
legislation. The abnormal dawn of the session has 
been maintained in every subsequent detail, and the 
various proceedings have vied with each other in their 
inflated dimensions over those of recent periods. 
The total number of Bills depesited in the Private 
Bill Office of the House of Commons was 88 in 
excess of the previous session, being 320 against 
232. Ninety-six Bills of all classes began their 
career in the House of Lords, which is 31 more than 
last year; the great bulk of Bills in the House 
of Commons were read a first time on February 14, 
and comprised 158, whereas in 188] the largest 
quantity read in one night was 70. But the figures 
relating to promotion pale dismally before those 
representing the opposition, Between February 
lt and 25, being the ten clear days allowed for 
petitioning against the 158 Bills before mentioned, 
1368 petitions were deposited, 619 of which came 
in on the last day—the total quantity during the 
similar ten days of 188] was 549. These petitions 
again were strangely distributed ; the Anglo-Ameri- 
can British Electric Light Corporation carried off 
the palm by having 75 against it. Next in prece- 
dence came the Regent’s Canal City and Docks 
Railway with 73, the Electric Light and Power 





Generator Company had 61, the British Electric 
60, the Metropolitan Outer Circle 48, Edison’s 
Electric Lighting 44, and some other Bills, which 
were delayed by non-compliance with Standing 
Orders, and consequently read a first time later on, 
show equally big figures. The amount of capital to 
be raised under many of the Bills continues the idea 
of vastness. In this respect the Regent’s Canal 
Railway stands alone with a share capital of 
8,100,0007., and 2,390,000/. borrowing powers, or 
a total of 10,490,000/. The other Bills, authorising 
the raising of share and loan capital over 2,000,000/. 
are, the Hull, Barnsley, &c., 3,200,000/. ; Metropoli- 
tan Outer Circle, 2,666,000/.; the South-Lastern, 
2,341,000/.; the Midland, 2,000,090/.; the Skipton 
and Kettlewell, 2,280,000/.; and there are six 
others proposing to raise over 1,000,000/. each. 
| The two lines designed for the purpose of giving 
the South-Western Company an access into the 
City, with an improved terminal station, would, if 
either had been passed, have had to raise above 
2,000,000/., but they have been abandoned. Who- 
ever else may suffer there can be no doubt that the 
Parliamentary Fee Fund is driving a flourishing 
trade out of these exceptional circumstances ; for all 
these arithmetical bees bring their respective contri- 
butions of honey to the hive of that Moloch, the 
gainers and the losers being alike amenable to 
tribute until the career of the Bill is stopped, and if 
avarice would admit the possibility of such a condi- 
tion, he must this year be gorged to repletion, for 
we reckon that 100,000/. would be but a low esti- 
mate of the sum which will be deposited in his 
capacious maw. Nevertheless, whatever the amount 
may be, we will hazard the assumption that it will 
attract little attention towards a decrease of the 
black mail levied upon Private Bills, and probably 
a nod of recognition to its comely proportions by 
some official through whose hands the surplus 
passes on its road to absorption, under existing 
regulations in the Consolidated Fund of the United 
Kingdom, will be all the notice bestowed upon 
it in authoritative quarters. But if any honourable 
member desirous to enhance his reputation in Private 
Bill legislation chooses to take the matter into his 
own hands, let him move for a detailed return of 
the sums paid into the fee fund this session on 
account of each separate Billand he will find a good 
equitable basis to work upon. If we remember 
rightly, no move of a similar kind bas been made 
since Mr, Milner Gibson introduced the present 
scale, which, incredible as it may seem to this gene- 
ration, is somehow a reduction of that which 
preceded it. 

The 14th of January this year caused less havoc 
than was expected, but, on the contrary, in many 
instances created considerable surprise, and the 
money deposited in Chancery fully keeps alive the 
bulky dimensions before recounted. Take, for 
instance, the Regent’s Canal Railway, where 
300,000/. was paid in; and other similar Bills, 
although tendering deposits far below that sum, 
still help to increase the aggregate to something 
enormously over the average ordinary amount. 

No time has been lost by the Private Bill authori- 
ties of either house in recognising the situation 
before them, and providing means of coping with it, 
the number of committees appointed, and the time 
of meeting being fully in harmony with the require- 
ments; the Forth Bridge Railway and the Regent's 
Canal City and Docks Railway were severally 
referred to Hybrid Committees. ‘The Committee on 
|the latter Bill commenced its sittings on the 2ad 
May, and continued until the 23rd, when the most 
stupenduous undertaking that has been submitted 
|to Parliament for many a year past, even if it ever 
bad a rival as regards capital, was sanctioned. 

The following is a summary of the Bills which 
have been rejected by Committees of the House of 
Commons to the present time: Ascot, Windsor, 
and Aldershot Junction Railway ; Birmingham, 
Walsall, and Cannock Chase Railway; Blackrock 
and Kingstown Tramways (Standing Orders) ; 
Lincoln Gas, London and South-Western Spring 
Water, London Parochial Charities, Oxted and 
Groombridge Railway, Paddington Park, Sutton and 
London and South-Western Junction Railway, 
Thames Deep Water Dock Railway, Westgate and 
South-Eastern Junction Railway. 

The under-mentioned have been withdrawn: 
Accrington Branch Canal, Central Northumberland 
Railway ; Coombe, Sutton, and Croydon Railway ; 
Edgware, Stanmore, and Harrow Railway ; Falmouth 
Borough Extension; Harrow and Uxbridge Railway; 
Longton, Adderley Green, and Bucknall Railway ; 








Milford Haven Lighting and Water Supply, North 
Yorkshire and Lancashire Railway, South Wales 
and Severn Bridge Railway, Stratford-upon-Avon 
and District Water, Ventnor Gas and Water, 
Waterloo and City Railway, Worcester and Broom 
Railway. 

The Bills which have already received the Royal 
assent are: Abbotsbury Railway, Agricultural 
Company of Mauritius, Alnwick Corporation, 
Birkenhead Borough, Bristol Port and Channel 
Dock, Caledonian Railway (additional capital), 
Fulwood and Whittingham Water, Glasgow Corpo- 
ration and Police, Great North of Scotland Railway 
(consolidation and conversion of stocks), Great 
North of Scotland Railway (various powers), Iorn- 
castle Water, King’s College London, Limavady 
and Dungiven Railway, London and St. Katharine’s 
Dock, London Brighton and South Coast Railway 
(capital), London (City) Court, Maidstone Water, 
Merionethshire Railway, North Eastern Railway 
(Alnwick and Cornhill Branch), St. Philip’s Charch 
(Liverpool), Sawley, Harrington, and Shardlow 
(Cavendish) Bridges, Teign Valley Railway. 

The Central Metropolitan and the euphonious 
Swansea, Oystermouth, and Mumbles Railway Bills 
were rejected by the House of Commons on second 
reading. ‘The North-Eastern Railway (additional 
powers), the Lynn and Fakenham, and the Regent's 
Canal City and Docks Railway Bills were also 
opposed on second reading, but passed. The 
majority in the division upon the latter was 190. 
The two Bills, called respectively “The Channel 
Tunnel Railway” and ‘* The South - Eastern 
(Channel Tunnel)” have created a considerable stir 
for private measures; their second reading, side by 
side, has been deferred many times in the House of 
Commons, and now stands postponed to the 7th of 
this month, which, if the Lords insist upon their 
sessional resolution not to read a Private Bill after 
the 15th inst., precludes them from passing this 
year, 

The battle ground upon which some of the 
established companies meet every session shows 
ever-varying results, This year the tide has been in 
favour of the Great Western over the South-Western 
in the Windsor and Ascot and Didcot, Newbury, 
and Southampton Junction Bills. ‘The Chatham 
and Dover has beaten the South-Eastern in the 
Gravesend and Maidstone and Ashford matters, 
and has succeeded in defeating a small line which 
would have given the South-Eastern access to West- 
gate-on-Sea, while the South-Western, by being 
true to the Brighton, has helped to deprive the 
thriving little town of Sutton, near Epsom, of 
another route to London. ‘The rejection of the 
London and South-Western Spring Water Bill 
without hearing the opponents, caused considerable 
surptise to both sides, and probably much irreverent 
comment on the part of the losers, the reason for 
such a proceeding being inexplicable to outsiders. 

Witnesses have been in accordance with the other 
accessories as to quantity and with reference to the 
local class of the usual calibre as to quality. Only 
those conducting cases can tell how the shoe pinches 
in this direction—the average local witness possesses 
a dual existence, the component parts of which come 
into play at exactly the inopportune time. Thus, 
prior to giving evidence, he is cheeringly voluble, 
pottering over his proof and insisting upon its being 
spiced up far beyond the requisite mark, but in 
facing the Committee his nerves reduce him to 
monosyllabic answers, and when counsel driven to 
desperation tries to spur him on with ‘‘ Now, Mr. 
A., just give the Committee some general idea of 
what this railway will do for the district in which 
you were born and bred, and whose interest you 
have so much at heart,” he replies, ‘‘ I think the line 
would be very serviceable,” 

The tactics of counsel, being in extremis, disclose 
peculiarities engaged expressly, as theatrical managers 
say, for the occasion, among which our old acquaint- 
ance, the first director, has been dragged promi- 
nently to the fore and tarred and feathered remorse- 
lessly, the abuse heaped upon him being more or 
less from Billingsgate in proportion to the profi- 
ciency in that vocabulary of the particular barrister 
who for the time being has him in hand ; and we fear 
many adverse decisions rest upon his much-enduring 
shoulders. If he appears as a witness he is met 
with ribaldry ; he has no local interest in any part 
of the United Kingdom, no land, no monetary re- 
sources of any sort or kind—he is a disreputable 
waif upon the snow-white purity of commercial 





enterprise, and how he has escaped penal servitude 
up to the present time would be a mystery had not 
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his detractors shot boyond the question by disputing 


his existence in the flesh altogether where his 
appearance is withheld. : 7 

Making allowance for the exigencies of counsel, 
what does all this amount to when a ray of reason is 
turned upon it from a very small light of common 
sense? Admitting the fact which is now indisputable 
that a company cannot be formed until the Act is 
obtained, the parties named ina Private Bill become 
nothing more nor less than lay figures for the pur- 
pose of incorporation—they are, in short, the Par. 
liamentary equivalent of John Doe and Richard Roe 
in the common law proceedings of antiquity, 

‘The next attack comes from under the wing of 
that time-honoured mischief-working piece of 
machinery the Chancery deposit, grey-headed prac- 
titioners standing aghast at the pretended discovery 


that it is not the private property of the first directors, | 


but has been borrowed for the occasion ; and having 
dilated furiously upon the iniquity of the practice, 
they walk off to the next committee-room, and con- 
tend for the promoters of another Bill that it is 
required merely as a formal compliance with Stand- 


ing Orders, and has been borrowed in every case pre- | 


sented to Parliament this session. 

Finance pure and simple has however been the 
opponents’ sheet anchor, and the arguments adduced 
in support of it are calculated to arouse much com- 
miseration towards those unfortunate people who 
possess money for investment, the aid of Parliament 


being earnestly invoked against the ruinous tempta- | 


tion the project under discussion would offer them 
—which strikes one as being pretty much in the 
same direction as the pity of Dibdin’s sailor for the 
unlacky folks ashore during a storm at sea. 

The Metropolitan Outer Circle Railway will afford 


about as good an illustration of the financial squabble | 


as could well be culled from the numerous instances 


open to choice, so for the benefit of undertakings still | 


pending we will make a few quotations from the 
evidence upon it. The Parliamentary deposit for 
the Bill was $1,0002., and this Mr. Pope contended 
was ample security to Parliament and the public for 
the construction of the line or to landowners against 
injury if the railway failed to be completed ; well, 
the same argument is equally applicable to every 
other undertaking, notwithstanding which many 
have been rejected in the teeth of it. But Mr. 
Fowler’s evidence went at once to the root of the 
affair without any beating about the bush. Mr. 
Fowler was asked if he knew how the deposit had 
been found, and answered, ‘‘In the usual way I 
suppose, by borrowing it.” Further on counsel 
said, after the now universal complimentary remarks 
upon the parties named in the Bill, ‘ At ali events 
those are the persons who are seeking to raise 
2,000,000/. of money, and by borrowing powers 
266,000/. more,” to which he answers, “ Yes, the 
same questions wer? put at the time the Tilbury 
Bill was before the Committee; that was called a 
contractors’ Jine, but this line which was promoted 
by the contractors was carried out and has come to 
avery large premium. The Albert Dock has been 
promoted by a contractor, and is a very valuable 
property—in fact it is the old story, every new pro- 
ject is attacked by those who have precedence of 
them, in fact speculators are the people who do these 
things,” 

Again counsel says, ‘ AllI wish is for the Com- 
mittee to get fairly before them who are the people 
that are really seeking for these powers,” to which 
Mr. Fowler replies, ‘+ All I care to do is to explain 
to the Committee the scheme they have before 
them, and if that scheme is a good scheme money 
will be found for it, and if it is not a good scheme 
it will not.” 
way, but everything depends upon who propounds 
it; the same words in the mouth of our mud-be- 
sprinkled friend, the first director, would smash the 
best scheme ever started, The philosopher was not 
so very far wrong when he said, ‘‘One man may 
steal a horse while another may not even look over 
the hedge.” 

On the other side of the question a great strain 
has been made upon the plank recently added to 
the promoters raft in the contention that through 
the increase of building operations the rapid growth 
in value of property in the suburbs of the metro- 
polis renders the sanction of a railway necessary 
while the iron is hot and the ground open; the 
word ‘suburb’ comprisivg for this purpose any 
locality within thirty miles of London. 

Under this head Mr. Fowler again in his evidence 
upon the Metropolitan Outer Circle stated, ‘I 
made a line in the south of London to Beckenham, 


This may be very good logic in its | 


and now the value of property which would have to 
be purchased for it if it had to be purchased now 
would be worth more than the value of the whole 
railway ; and again with regard to the Hammersmith 
Railway which I constructed, I am sure if it had to 
be constructed at the present time the property 
alone would cost as much as the whole of the line 
of railway, the works and stations included.” It 
must however not be forgotten that the construc- 
tion of these two lines was probably the main cause 
of the increased value of the land. Mr. Fowler 
also said that the construction of the line which was 
proposed, by the Lords’ Committee of 1863 ‘as the 
Outer Circle would at the present time be an impos- 
sibility from the increase in the value of the pro- 
perty along which it passes,” in spite of which 
another Committee has just sanctioned the Regent’s 
Canal Railway, which cannot be far off representing 
| the impossibility referred to, 

| There are only nine Irish railway Bills this year, 
| as against sixteen last session, while Scotland tenders 
| precisely the same number as on the previous occa- 
sion, namely eighteen. 

As regards proceedings in the House of Lords, the 
peers again took all the Irish railway cases into 
their own hands, it being now indisputable that their 
lordships alone hold the secret of dealing with the 
wants of that distracted branch of the British 
|empire. As a rule my lords seem to toss their 

Bills into Committee helter-skelter, as they stand in 
the list on their minutes without much regard to 
geography or other mode of classification ; this 
| session, however, they began upon more orderly 
principles, the first few groups being of a compara- 
| tively decorous character, thereby raising hopes of 
}amendment in some other objectionable respects, 
but asthe list waned chaos was again prevalent ; 
for instance, one group comprised the following 
cases—two elementary educational provisional 
orders, an Irish railway, a Welsh railway, Glasgow 
Corporation, Teign Valley Railway, Dundee Water, 
and the Metropolitan Board or Works Various 
Powers Bill. 

The practice still prevails in the Upper Chamber 
of leaving all the Bills referred to a Select Com- 
mittee open to be called on ata minute’s notice, thus 
compelling the attendance day by day of the wit- 
nesses in connexion with each, One might, for the 
sake of politeness and peace, be willing to admit 
that a lord’s time must naturally be more valuable 
than a commoner’s, and would deplore the avoidable 
waste of an hour; but monetary considerations are 
all powerful to both races, and it cannot be denied 
that this custom is enormously expensive as con- 
trasted with that adopted by the Lower House. 

The Brighton Marine Kursaal was thrown out by 
the Lords’ Standing Order Committee, and the 
following also have been rejected by Committees of 
that House on merits, viz.: Manchester and Milford 
Railway, Bristol Docks and Harbour Board, Bristol 
Port and Docks Commission, Glencorrwg Rhondda 
and Swansea Junction Railway, Tavistock and 
Gunnislake Railway, Wrexham Mold and Cunnahs 
Quay Railway (extensions and dock), Mid-Corn- 
wall Junction and Padstow Railway. 

The under-mentioned Bills have been withdrawn 
in the Upper House: Liverpool Hydraulic Power 
Company, Cowes and Newport, Ryde and Newport, 
&e., Railways, Leven Harbour, East and West 
Junction Railway, Ballyclare, Ligioniel and Belfast 
Junction Railway (Dough Valley Extension), 
Thames and Severn Canal (Railways), and two Bills 
promoted, if we mistake not, by our fickle-minded 
acquaintance of last year, called respectively Skipton 
and Ilkley Railway, No. 1 and No. 2. 

So much then for the historical part of the private 
business programme for session 1882 to this date ; it 
it has been a game of high jinks and extreme pressure 
throughout. Parliamentary counsel, engineers, 
soliciters, and agents all in their degree courting 
| the golden ball as it rolls merrily along, and more or 
less scraping its surface and gilding their fingers. 
The running wanes, but it is not over yet; there are 
Bills going up to and coming down from the Lords 
| well laden, which have yet to be weighed over again, 
| The process doubtless presents attractions to some, 
while to others the balance is suspended by a hair, 











NOTES. 
Tue INsTiITuTION oF CiviL ENGINEERS. 

On the evening of yesterday week, the 25th ult., 
Sir W. G. Armstrong, the President of the Institu- 
tion of Civil Engineers, and Lady Armstrong, held 
a very largely attended conversazione at the South 








Kensington Museum. Following the practice of 
recent years the gathering was purely a social one, 
and was not made the occasion for the exhibition 
of any novel inventions or scientific discoveries, 
and this being the case it calls for no lengthened 
notice at our hands. We must, however, say a 
word for the excellence of all the arrangements. 
During the evening the Hungarian band played in 
the Lord President’s Court, and the string band of 
the Royal Engineers in the Italian Court, while in 
addition there was a pianoforte recital by M. 
Vladimir de Pachmann, in the Sheepshanks Gallery. 
The conversazione was in every way a thorough 
success, 
Tue Murua INFLUENCE OF METAL SuRFAcrEs. 
Recent experiments of M. H. Pellat, communi- 
cated to the French Academy of Sciences, tend to 
show that when two metal surfaces are brought 
very close together (say within a few tenths of a 
millimetre) a slight change takes place in the pro- 
perties of the surfaces. The change requires a few 
minutes for its completion, and gradually dis- 
appears again when the disturbing metal is with- 
drawn. The phenomenon is detected by measuring 
the differences of potential between the electric 
strata covering the surfaces of the two metals in 
contact. The strongest effect of the kind is pro- 
duced by lead and iron placed near another metal. 
Copper, gold, and platinum give a distinct effect, 
but zinc does not appear to possess the power. It 
would seem from these experiments as if metals 
gave off at common temperatures a volatile sub- 
stance which when deposited on the surface of 
objects modifies their chemical nature. This 
opinion of M. Pellat is supported in his view by 
what we know of the smell of metals, a subject 
investigated by the late Professor Rankine. 
CONVERSAZIONE AT UNIVERSITY COLLEGE. 
The Professors of University College gave their 
annual soirée on Wednesday evening, which, as 
usual, was very crowded, about 3000 guests being 
present, including many old students, whose names 
are now well known in science and literature. In 
the library there were shown a number of paintings 
lent by the artists for the evening, as well as speci- 
mens of art work in gold and silver, and some deli- 
cate glass. Among the scientific exhibits those 
which naturally attracted most attention were Mr. 
Stroh’s beautiful arrangements, already described 
by us, for illustrating the attraction and repulsion 
due to vibrating membranes. Mr. Stroh was pre- 
sent himself, and explained and illustrated his appa- 
ratus. Messrs. Elliott Brothers showed, among 
other things, Wheatstone’s fast-speed telegraphic 
apparatus, for sending messages (from a punched 
ribbon) at the rate of 200 words per minute, as 
well as three sets of resistance coils (two with slate 
tops for strong currents), Clifton’s quadrant 
electrometer, Hearson’s strophometer, &c. There 
were also other scientific exhibits, including many 
microscopes, &c., which space fails us to mention. 
In the Engineering Laboratory Professor Kennedy 
showed the testing machine at work as usual, and 
Mr. Henry Davey’s little “ simplex” motor, with 
coil boiler, which we have already described. He 
also showed a new machine, arranged in what 
appeared to be a handy and ingenious manner, for 
testing and measuring torsion in long or short bars, 
the angle of torsion being read off ona dial through 
a telescope. 


A New Form or BicuRoMAteE CELL. 

Mr. F. Higgins, of the Exchange Telegraph Com- 
pany, has recently exhibited a new arrangement of 
the well-known bichromate of potash battery, which 
yields very powerful currents, and is exceedingly 
economical, inasmuch as it utilises the waste liquor 
of other bichromate batteries, and the residual 
scraps of zinc left by the wasted zinc plates. The 
cell consists of an earthenware jar fitted with an 
overflow spout near the mouth, and‘on the bottom 
is placed the scrap zinc in a pool of mercury. A 
copper wire insulated with gutta-percha except at 
the foot where it enters the amalgam of zinc and 
mercury, passes down the middle of the jar. Two 
carbon plates arranged parallel to each other are 
suspended from the mouth of the cell by a frame, 
and connected together byan electrode. The bat- 
tery of these cells is built up by placing each one a 
little below the one before it on a step platform or 
stair, so that the overflow liquor of one cell may 
run into the next, and thusa continual circulation of 
waste liquor may be going on from the high reser- 
voir to the low one. Thiscirculation prevents polari- 
sation of the plates and produces a powerful and 





562 


ENGINEERING. 


[JUNE 2, 1882. 








steady current. The electromotive force of each 
cell is from 1.9 to 2 volts, and itsinternal resistance 
is a mere fraction of an ohm. Nine of these cellsare 
now working nine Morse circuits in place of a battery 
of 250 Daniell cells. Mr. Higgins estimates that 
7000 to 8000 foot-pounds of current energy can be 
supplied by them at a cost of about 6d. 


THE Proposed INTER-ALGERIAN SEA. 

The report on this subject, presented by M. de 
Freycinet, French Minister of Foreign Affairs, to 
the President, has been published. He reports so 
far favourably that he considers the project worth 
the appointment of a special commission, for which 
purpose he has prepared a Bill. The scheme under 
consideration is that of M. Roudaire, by which a 
canal nearly 150 miles long, 32} ft. deep below the 
sea-level, and 328 ft. wide, is tolead the waters of 
the Mediterranean from the Gulf of Gabes into 
the empty lake beds known as the chof/s of Rharsa 
and Mebrir. Although the expense is variously 
calculated, M. de Freycinet does not consider that 
it will be prohibitory, if the formation of the lake 
is desirable on other grounds. In its favour it is 
urged that the climate of the regions lying round 
its shores will be improved, and their soil fertilised, 
that it will form an impassable barrier against the 
incursions of the nomad tribes from the Sahara 
and Tripoli, that it will greatly increase the com- 
merce of Algeria and Tunis by furnishing them 
with internal water communication, and form a 
perfectly safe harbour of refuge for the French 
mercantile marine in time of war. The objections 
raised are that the great evaporation will leave the 
lake so salt that fish will be unable to live in it, and 
that the water will stagnate and berome a source of 
pestilential miasma. M. Roudair. nowever, is of 
opinion that a return current to tue Mediterranean 
will be established in the bottom of the canal; and M. 
de Lesseps, who is favourable to the scheme, quotes 
the example of the Bitter Lakes, of which the 
saltness has diminished since they have been in 
communication with the Suez Canal. The com- 
mission is to inquire ‘into: first, the practical 
means of forming such a lake ; second, the probable 
consequences of doing so, physical, political, and 
economical ; third, probable expense, and terms on 
which the work might be conceded to a private 
company. The appointment of the commission 
has given much satisfaction in France, where the 
idea is popular. 

FIELD TELEGRAPHS. 

At the Society of Telegraph Engineers and of 
Electricians, Lieutenant Baggnold, who commanded 
the field telegraph detachment in the late Transvaal 
war, recently read a long and interesting paper on 
this subject. The line erected by him and his staff 
ran from Coldstream to Pretoria, and was built with 
praiseworthy speed and energy. The conclusions 
arrived at by Lieutenant Baggnold from his 
experience in the Boer country are that overhead 
lines are best adapted to it because of the grass 
fires which occasionally sweep the veldt, and melt 
the insulator ofa core simply laid along the ground. 
If overhead wires are not adopted the core should 
be buried, and Lieutenant Baggnold found the use 
of a small plough to plough a furrow into which 
the wire was laid very satisfactory. The turf is 
ploughed up by this means, and after the wire is 
deposited it is stamped back again. In this case 
the grass fires sweep over the line without damag- 
ing it. While upon the subject we may mention 
the telegraph plough exhibited in the recent Paris 
Electrical Exhibition by M. Jules Bourdin in the 
German Section. It consists of a carriage running 
on two front wheels and a roller placed behind. 
Between these front and rear supports is fixed the 
share preceded by a cutting disc, which cuts 
through any roots or obstructions in front of the 
share. The share then turns up a furrow and into 
this the cable is laid automatically through a bent 
pipe attached to the share. The roller then presses 
the earth back again and closes the furrow on the 
cable. A drum mounted on an upright support 
over the roller carries the cable to be paid out. 
This cable plough is likely to prove useful in 
military operations, especially in such a country as 
the Transvaal or Zululand. Even in Russia, where 
the peasants are apt to appropriate pieces of a 
private telegraph line, it has been found of service. 
Lieutenant Baggnold was also of opinion that the 
receiving instruments employed in the field should 
be sounders either with or without relays. They 
are small, portable, and simple in their action, 
besides giving better results than any recording 





instrument. He advocated the use of skilled| 
operators from the Post Office in preference to 
military telegraphists, because of the long cipher 
messages which traverse the line. It is clear that 
either the standard of the military telegraphist 
should be raised or resort must be had to civil 
telegraphists ; but it would be better, we think, to | 
raise the military standard rather than have to rely 
in time of emergency on the civil service. Lieu- 
tenant Baggnold prefers bamboo poles to any other, 
owing to their combination of strength and light- 
ness, and a suggestion of his as to the inspection of 
lines is worthy of remark. Instead of riding along 
the line, as is ordinarily done, to look out for faults, 
he used to drive along in a light dog-cart, which 
contained all the tools necessary for the repairs of 
the line there and then. 


THE GREAT BRIDGE BOILER 
EXPLOSION. 

WE briefly recorded in our number of the 19th 
ult. (ride page 510 ante) a very serious boiler explo- | 
sion which occurred on the 13th ult. at the blue 
brick works of Messrs. F. W. and W. A. Barrows, 
situated between Great Bridge and Dudley. ‘This 
explosion was the cause of four deaths, and the 
adjourned inquest on those killed was held at| 
Dudley yesterday week, the 25th ult., and resulted 
as such inquests usually do, in the verdict of! 
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“accidental death.” Since the inquiry was first 
opened, Mr. E. B. Marten, of Stourbridge, the chief 
engineer of the Midland Steam Boiler Inspection 
and Insurance Company, had been requested to 
examine the boiler on behalf of the Crown, and in 
the course of the inquest he presented the following 
report which gives the whole of the chief facts very 
clearly : 
Stourbridge, May 23, 1882. 

To Edwin Hooper, Esq., Coroner. 

Sir,—I have the honour to report that in accordance 
with your instructions I have examined the boiler which 
exploded on Saturday, May 13 last, at Golashill Brick 
Works, belonging to Messrs. Barrows. 

There were four boilers connected, three being plain 
cylinders, but that which exploded was a Cornish boiler 
25 ft. long, 5 ft. in diameter, made of jin. plates, with 
flat ends 4 in. thick, and one tube also 25 ft. long and 
2 ft. 6 in. in diameter, made of plates ;5, in. thick. The 
usual pressure was said to be 45 lb. on the square inch. 
The plates are irregular in size and arrangement, as if the 
general dimensions had been altered during construction. | 
The heads of the rivets of the shell are ‘‘ snapped’”’ so as to 
give a smart outside appearance. The boiler was set in 
the usual way and mounted with steam stop valve, feed 
cock, glass water gauge, blow-off tap, and safety valve | 
loaded to about 42 lb. on the inch, as far as can be judged | 
by what remains of it. All these appeared to have been in 
working order, although not of the most efficient kind. | 
On the tube was a very small fusible plug which had not | 
melted, and the material of which appears very hard. 
There was also a steam gauge which, although much | 
knocked about by the explosion, proves even now to 
nearly correct. 

The tube was found collapsed from end to end, the sides 
having crushed together, rending most of the transverse | 
seams, and parting at the second seam from the back end, | 
so that the last two rings of the tube and the back end | 
were torn ont and thrown a considerable distance to the 
left rear, while the main shell and greater part of the tube 
were driven forward through the works to the front. An | 
examination of the fragments shows that the tube made | 
of such thin plates, and unstrengthened with hoops or 
cross tubes, was not strong enough for its work, as its | 
collapsing pressure was only about 105 1b. when new, and o 
the true circle. The front and back ends were stayed very 
rigidly with gusset stays, which extended quite down to 
the tube angle iron, so as to leave no allowance for the 
expansion of the tube when heated more than the shell. | 
There is, therefore, every reason to believe the tube was | 
forced out of the circle to accommodate itself to the strain | 
of expansion, thus becoming much less able to resist the | 
steam pressure. This view is confirmed by the appearance | 
of some of the seams which show movement, and consequent 
leaking and corrosion. The collapse appears to have com- ' 
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menced at the underside of the ruptured sean ’ 

there so violent that the points of the collapsed a. 
been driven through the top of the tube, and as both of 
the broken ends of the tube were thus closed suddenly 
against the issuing contents, like the banging of a door by 
a gust of wind, the shock must have been very great, and 


| caused the two ends to be thrown far apart. 


The fragment of the back end reveals very bad workman- 
ship, as there are several false rivets in the angle ring of 
the shell, carefully made up so as not to be easily seen 
The angle iron appears to have also some old cracks, show. 
ing the iron to be of poor quality. ; 

The steam power required at these works appears more 
than could have been supplied by the four boilers without 
heavy firing and higher pressure than was prudent for an 
of the boilers, all of which show evidence of distress. , 

As the boiler was purchased at asale second-hand about 
two years ago, no information as to its designer or maker 
has been obtained. 

This report is founded only on what could be gathered 
from observation after the explosion, but the evidence of 
what was the state of things at the time and immediately 
before will most probably show that the exploded boiler 
was being brought into use after partially standing during 
the night, so that the expansion of the tube was at its 
greatest, and produced just that extra strain that was 
more than it could bear. 

I am, Sir, your obedient servant, 
Epw. B. MARTIN. 

Mr. Marten also presented the results of tests of 
five samples of plates from the exploded boiler, 
these tests having been carried out at Lloyd's 
Proving House, Netherton, These results are sub- 
joined : 
ATE CUT FROM THE EXPLODED BoILeR AT Messi 
Works, Great Bripae. 
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As an appendix to his report Mr. Marten also gave 
a series of notes on the strength of flue tubes 
having a special bearing on this case ; but the publi- 
cation of this appendix we must defer until next 
week, when we shall also give some illustrations 
which will explain the matter further. 

With the exception of Mr. Marten’s report none 
of the evidence given before the coroner was of any 
scientific value. Mr. F. W. Barrows, who stated 
that he was the senior proprietor and manager of 
the works, testified to his having purchased the 
boiler, and to his belief in its being fit for its work, 
while similar faith in the boiler was expressed 
by Mr. W. Butler, the works manager, and Mr. 
Thomas Smith (of Messrs. Smith and Reece, boiler 
makers), the latter witness, who examined the 
boiler at the time of its purchase by Mr. Barrows, 
appearing from his evidence to have been completely 
deceived as to the character of the workmanship. 
The evidence given by all three of the witnesses 


|above named was very straightforward, and there 


appears to be no doubt that they were honestly 
without any doubt as to the boiler’s safety. The 
fact however remains that, as pointed out by Mr. 
Marten, the boiler was structurally weak and quite 
unfitted for its working pressure, and hence there 
was really nothing “accidental” about the explosion. 
The case is one of many in which a boiler is 
through ignorance worked under most dangerous 
conditions, Such cases differ materially from those 
in which a boiler owner deliberately works a boiler 
which he has been warned is unsafe, and they do 
not deserve to be so harshly dealt with; but at the 
same time they are most serious cases to the public 
at large, and every day is increasing the necessity of 
dealing with them firmly and thoroughly. Our 
views on this subject are, however, well known, 
and we will not repeat them here. We hope, how- 
ever, that the recent explosion will prove a lesson 
to Messrs. Barrows, and that they will lose no time 
in placing their remaining boilers under efficient 
inspection, and in carrying out all the alterations 
necessary to put them in a satisfactory condition. 








SoutH AUSTRALIAN RAILways.—Dnring the past year 
1584 miles of railway were opened in South Australia, and 
there are 146 miles in course of construction. The total 
length of lines opened for traffic is 8384 miles. 
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THE LATE MR. WILLIAM NEILSON. 


In the person of Mr. William Neilson, of Mossend Iron 
and Steel Works, another prominent member of the iron 
trade has just passed over to the majority, one who 
occupied for many years a conspicuous position in 
bringing about the recent developments in the manu- 
factured iron and steel trades of Scotland, and who 
belonged to a family that has been connected with the 
iron manufacture and the engineering industries for at 
least three quarters of a century. Fully two years ago 
Mr. Neilson was struck with paralysis, from which, how- 
ever, he recovered to some extent, and was able to go 
about for a time; but although he was naturally a man 
of very robust constitution, he was never himself again, 
and he eventually succumbed on Wednesday, the 24th 
ultimo, to the frailties induced by old age. Born in the 
early part of the year 1810, he was at the time of his 
decease in the seventy-third year of his age. His grand- 
father, Walter Neilson, was associated with William 
Dixon, of Govan, the well-known ironmaster and coal- 
master, and his father was John Neilson, of Oakbank 
Engine Works, Glasgow, whose memory as an engineer 
still occupies a prominent place in the industrial history 
of that city, as also of Lanarkshire and the West of 
Scotland generally. An uncle of the deceased was James 
Beaumont Neilson, the eminent inventor of the hot-blast 
as applied to iron smelting, whose name well deserves to 
be handed down to posterity along with those of Cort, 
Bessemer, and Siemens. One of his cousins is Walter 
Montgomery Neilson, late of the Hydepark Locomotive 
Works, one of the largest and most completely equipped 
establishments of the sort in the kingdom. Walter Neilson, 
his eldest brother, who survives him, and is in the enjoy- 
ment of excellent health, was one of the founders of the 
well-known Summerlee Iron Works in the year 1837, 
and he is still able to preside over the destinies of the 
great industrial undertaking owned by the Summerlee 
Iron Company. It will thus be seen that the deceased 
Mr. William Neilson had many ties that connected him 
with the iron and engineering trades of Scotland. 

Along with his brother Walter, he was actively trained 
by his father at the Oakbank Engine Works to all the 
branches of mechanical engineering as that art was then 
pursued, and which included engineering proper, boiler- 
making, smith work, millwright work, &c. Partly from 
the fact, no doubt, of Mr. J. B. Neilson being appointed 
to the management of the first Glasgow Gas Light 
Works, a considerable amount of business came to the 
Oakbank Works in connexion with the equipment of 
some of the earliest gas works established in Scotland, 
more especially those of Glasgow, Dundee, Kilmarnock, 
Arbroath, and Johnstone. Colliery machinery formed at 
first the principal portion of the work done at the Oak- 
bank establishment, but as the two sons Walter and 
William (the deceased) came to take an active part in 
its management a much higher class of engine work was 
manufactured. Heavy pumping and winding engines were 
made at Oakbank, and besides these colliery engines and 
machinery, superior condensing engines were also manu- 
factured for mills and other works, and in a number of 
instances some excellent types of blowing engines were 
made by the firm, including No. 1 and No. 2 engines at 
Sammerlee Iron Works, and another for the Nibshill Iron 
Works. The firm also made a number of marine engines 
for Clyde and Channel steamers. One very special event 
in connexion with the Oakbank Engine Works was the 
building of the steamer Fairy Queen, the first iron steam- 
boat that ever sailed on the Clyde. After being built 
it had to be hauled from the works to the Clyde, a dis- 
tance of about three miles, before it could be launched 
into the river. A number of other iron boats were built 
at the same works, including two for England, one for 
Ireland, and one for Russia. The one last referred to 
was a passage boat 70 ft. in length, for canal traffic. It 
was sent out to Russia in three pieces, and there is good 
reason to suppose that it was the first iron boat ever used 
in that country. 

With the co-operation of his father and his two 
brothers, Walter and Hugh, Mr, Neilson, in the year 
1840, started the Mossend Iron Works, near Holytown, 
about eight or nine miles from Glasgow, and in the very 
centre of the great Lanarkshire coalfield. The Mossend 
Works were commenced exclusively for the manufacture 
of wrought iron, as the works started three years earlier 
at Summerlee, Coatbridge, by his eldest brother and 
partners were intended only for the making of pig 
iron. Like most other persons embarking in the same 
industry then and since, Mr. Neilson began his iron 
manufacturing operations at the Mossend Works on a 
somewhat limited scale ; but the establishment whith he 
started forty-two years ago, and in connexion with which 
he made his great reputation, was destined in course of 
time to become the largest works of the kind north of 
the Tweed. As the growth of iron shipbuilding pro- 
ceeded the manufacturing powers of the Mossend Works 
had every now and then to be extended in order to meet 
the increasing demands for their celebrated wares in the 
shape of ship and boiler plates, large sections of deck 
beams and angle bars, and general merchant bars. Mr. 


Neilson was ever ready to adopt the most advanced 
notions as to rolling machinery and other plant with the 
view of maintaining the high reputation which had been 
secured by the finished iron branded “ Mossend.” 


In 








that way he was one of the first iron manufacturers in 
Scotland to adopt reversing gearing in his rolling mills 
working on heavy plates and bars; and he was one of the 
earliest to employ the Siemens heat-generative system 
for his reheating furnaces. When he fully realised the 
fact that the “‘ shipbuilding material of the future” was 
to be steel rather than wrought iron, he fell in with the 
new notions, and consented to have the Mossend 
Works (the active management of which was now 
in the hands of his eldest son, Mr. James Neilson) 
so altered and extended as to embrace the manu- 
facture of steel upon the Siemens system. It is 
now about a year and a half since the steelmaking 
branch of the works got into full swing. In that 
department there are embraced five 12-ton Siemens 
melting furnaces, together with the necessary gas pro- 
ducers, a 12-ton hammer (by Messrs. Thwaites Brothers, 
Bradford), working on an anvil block which weighs 
about 150 tons, rolling mills, &c. So far the firm have 
not, we understand, ever had occasion to regret having 
added the steel department to their already very exten- 
sive works, as the material turned out has secured for 
itself a high position in the estimation of shipbuilders, 
boilermakers, and engineers. 

In connexion with the Mossend Iron and Steel Works 
there are two large collieries—Orbisbon and Bellshill— 
extensive brick works, a large gas works, and an 
excellent gravitation water supply, both for the works 
and the large population dependent upon them. The 
enterprise of the Mossend Iron and Steel Company 
might be illustrated in many other ways, but we have said 
enough to show most conclusively that the gentleman 
whose decease is now mourned by a very large circle of 
relatives and friends was in the very front rank of the 
Scotch iron trade, and that his name well deserves to be 
held in remembrance for many long years to come. 








THE ELECTRIC LIGHTING COMMITTEE. 

Tue Select Hybrid Committee of the House of Commons 
upon the Board of Trade and other Electric Lighting Bills 
will submit the following resolutions to Parliament : 

1. That the Board of Trade be empowered to grant 
licenses to local authorities or private undertakers, with 
the consent of such local authorities, to supply electricity 
within a defined area. 

2. That such licenses be for any period not exceeding 
five years, but may at the expiration of the license be 
renewable with such consent as aforesaid. 

3. That the Board of Trade be empowered to grant pro- 
visional orders to local authorities or to private under- 
takers, without the consent of such local authorities, for 
the supply of electricity, but such provisional orders shall 
be subject to confirmation by Parliament. 

4. That notice of any application for a license or provi- 
sional order be given by public advertisement on the 
district, and full opportunity be given to all parties 
interested to state their case to the Board of Trade. 

5. That no application for a license or provisional order 
be granted until the expiration of three months from the 
notice of such application. 

6. That no application by any local authority for a pro- 
visional order under this Act ibe proceeded with until it 
has been submitted to a meeting of the local authority 
specially summoned for the purpose by a public notice. 

7. That the licenses and Soodialonet orders should carry 
with them power to break up the streets for the purpose of 
laying the necessary wires. 

8. That where it has been proved to the satisfaction of 
the Board of Trade that any area as defined by license or 
provisional order is sufficiently supplied with electric light, 
and that the supply of gas in such area has ceased to be 
remunerative, the Board of Trade may be empowered to 
make an order relieving either wholly or in part any cor- 
poration or gas authority from being compelled to supply 
gas within such area. 

9. That local authorities be empowered to purchase 
compulsorily the undertaking of the company or person 
authorised by provisional order to supply electricity at the 
end of fifteen years, or at the end of any subsequent period 
of five years. 

10. That for the purpose of the purchase of the under- 
taking, the value of the land, buildings, works, materials, 
and plant shall be deemed to be their fair market value at 
the time of the purchase, due regard being had to their 
nature and to their condition, to their state of repair, to 
their suitability to the purposes of the undertaking, and 
where a part only of the undertaking is purchased, to any 
loss occasioned by severance, but without any addition in 
respect of compulsory purchase, or of goodwill, or of any 
past or future profits, or of any similar consideration. 

11. That licenses and provisional orders should contain 
such regulations: (a) For securing the safety of the 
public from injury to life or from fire ; (5) for inspection ; 
(c) for securing a regular and efficient supply of electricity ; 
(d) for fair prices as experience may prove to be necessary, 
and where it has been proved to the Board of Trade that 
public safety is likely to be endangered, they shall at all 
times have power to make such further regulations as may 
be required for securing the safety of the public. 

12. ‘That overhead wires be forbidden without the consent 
of the local authority ; and where it has been proved to the 
satisfaction of two justices of the peace or corresponding 
authority that any such wire is or is likely to become 
dangerous to the public safety, they may make an order 
for it to be removed upon such terms as they may think fit. 

13. That local authorities supplying the electric light be 
required to keep separate accounts of such undertaking, 
and to publish them in detail for the information of the 
ratepayers. : 

14. That the Board of Trade be required to submit to 


Parliament an annual report of their proceedings under 
this Act. 

15. That any undertakings which may be authorised by 
private Acts for the supply of electricity be subject to the 
conditions contained in this Act. 

With respect to the private Bills the Committee have 
decided to advise that all clauses affecting electric lighting 
shall be struck out of those measures this session. 








Launcu MacHINERY FOR QUEENSLAND.—The Agent- 
General for the Queensland Government has accepted the 
offer of Messrs. Willans and Robinson, of Thames Ditton, 
Surrey, for the supply of three sets of compound surface- 
condensing machinery for launches building in the colony, 
ope measuring 52 ft. by 10 ft., and the others 36 ft. by 
8ft.6in. The engines are all of the well-known Willans 
three-cylinder pattern, with return tube boilers, to work at 
120 lb. For the larger boat the engines will have main 
cylinders 7} in. diameter by 9 in. stroke ; the others 6 in. 
by 8in. In the two small boats, for simplicity, air-pumps 
will not be fitted, and the use of the condensers will be 
limited to the return of fresh water to the boiler. The 
74 in. engines will be fitted with an air-pump in the usual 
manner, and are to indicate about 45 horse power; the 
6 in. engines are to indicate 25 horse power. By a change 
which can be made instantly at any time, even while the 
engines are running, they become simple engines, working 
up to from 50 to 70 per cent. more power than they indicate 
as compound engines, but of course with diminished 
economy. The value of this reserve of power in emergencies 
is of course considerable. In all the boats provision is 
made for sending the exhaust steam into the funnel instead 
of into the , when running in gi fresh water. 
Messrs. Willans and Robinson have in hand upwards of 
twenty sets of machinery for small craft for various parts of 
the world, with indicated horse power ranging from 14 up 
to nearly 200, besides engines for miscellaneous purposes, 
and a great deal of steam yacht building work, mostly in 
wood, which iz carried on beside the engine factory. 








CHINESE River NaviGATION.—The Glasgow Herald 
gives the following particulars of the paddle-steamer 
Ho-nam, which made her trial trip on the Clyde on Satur- 
day last, with results on which her builders deserve hearty 
congratulations : ‘‘ On Saturday the paddle-steamer Ho-nam 
proceeded down the Firth of Clyde on an experimental 
cruise. The new vessel was construc by Messrs. A. 
and J. Inglis, Pointhouse, for the Hong Kong, Canton, and 
Macao Steamboat Company, and she is intended for pas- 
senger service between Hong Kong and Canton. She is 


} 280 feet long, 73 feet broad, and 30 feet in depth to the 


upper deck. Her gross tonnage is 2364 tons, and she 
possesses accommodation for about 2000 passengers. In 
outward appearance she bears a strong resemblance to an 
American river steamer, the promenade and saloon deck 
rising to a considerable height above the bulwarks and 
covering the whole vessel fore and aft. One of the pecu- 
liarities of her construction which at once attracts atten- 
tion is the enormous diamond-shaped beam rising above the 
highest deck and forming a very marked feature in her 
appearance. There are altogether three decks—the main, 
promenade, and saloon. The forward part of the prome- 
nade deck consists of state-rooms of the luxurious dimen- 
sions of 9 ft. square and 7 ft. Gin. high.; These give accom- 
modation for about two dozen first-class passengers, and 
they are fitted with large windows and all the necessary 
ventilation for the climate in which she is intended to run. 
The highest or saloon deck is open, and covered with an 
awning, and it is intended as a promenade for the pas- 
sengers. The engine is also of a novel construction, being 
a compound beam engine, the beam being the part we have 
mentioned already as forming a notable feature in the 
appearance of the vessel. The engine is of about,3000 indi- 
cated horse power, the cylinders being 40 in. and 72 in., by 
10 ft. stroke. It is this great length of stroke which neces- 
sitates the rising of the beam to such a conspicuous height. 
The paddle-wheels are fitted with feathering apparatus and 
steel floats. Messrs. Inglis have bad great experience in 
building vessels of the type of the Ho-nam, having con- 
stracted nine paddle-steamers for China river navigation. 
This service was for many years carried on by steamers of 
American build, but in the year 1868 the most important 
American company in China, attracted by the favourable 
conditions for shipbuildiug which the Clyde can offer, 
entrusted the building of the steamer Hupeh to Messrs. 
Inglis. The marked success of this vessel led to the con- 
struction of the Shingking for the same owners ; the Pekin, 
Shanghai, Hankow, and Ichang for Messrs. Butterfield and 
Swere ; the Kiang Kwan and Kiang Yung for the China 
Merchants’ Company; latterly of the Ho-nam for the 
Hong Kong and Canton Company, and a still larger vessel, 
not yet launched, forthe China Merchants’ Company. The 
superiority in speed, carrying capacity, and durability of 
the Clyde-built iron and steel steamers over the American 
wooden vessels has driven the Yankee builders completely 
out of the market. The Ho-nam is a great advance upon 
any previous vessel in point of speed, having been built to 
perform the run from Hong Kong to Canton and back in 
one day. No vessel at present in China can do more than 
the single trip. For this purpose a speed of at least 15 
knots was necessary, whereas 12} knots was formerly con- 
sidered a maximum. ‘The Ho-nam has a considerable 
margin over this requirement, having attained a speed of 
16.142 knots on the measured mile at Skelmorlie. The 
speed trial having been completed, the consumption of fuel 
was carefully measured for several hours, a mean speed of 
15 knots being maintained during the whole time. The 
result of this trial was highly satisfactory, being within 
the contract limit. The trials were superintended by Messrs. 
Kottgen and Beyar, agents in London, and Mr. Roy, 
superintending engineer. The vessel proceeds to China next 





week, under command of Captain Barnet, who has navi- 
gated several of these steamers abroad with much success.””, 
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GRINDING WHEAT, 


Art the meeting on Tuesday, the 16th instant, of the Insti- 
tion of Civil Engineers, Sir Frederick Bramwell, Vice-Pre- 
sident, in the chair, three papers were read, the first “‘On the 
various Systems of Grinding Wheat, and on the Machines 
used in Corn Mills,” by Mr. W. Proctor Baker. 

The author stated that it was impossible to discuss 
exhaustively in a short paper the different processes and all 
the various machines used in modern corn mills; but a 
general sketch of the conditions under which the trade was 
carried on in the United Kingdom, compared with those of 
competing countries, and a description of the systems in 
vogue and of the machines in use, might be attempted. 
Wheat, originally ground in a pestle and mortar, or between 
rollers and a hard stone tablet, in both cases by hand power, 
was by the Romans, at the time of the Christian era, ground 
by millstones, and a thousand years ago the millstone did 
not differ materially from that of the present day. The sift- 
ing of the meal, however, seemed to have been done by 
hand labour, and the machines by which flour was dressed 
were products of quite recent times. 

The Exhibition of Mill Machinery, in 1881, directed atten- 
tion to the revolution taking place in the art of milling. The 
Hungarians and Americans had been credited with the pos- 
session of processes which the millers of this country were 
thought to have been slow to adopt, and consequently it 
pet ye they were in danger of losing their trade. It 
a however, that these processes were combinations 
of machinery of recent introduction, but still well known to 
British millers, and that they were not adapted to the 
manufacture, as it was obliged, by circumstances, to be con- 
ducted in this country. The flour to be obtained from any 
given description of wheat was not, as ordinarily supposed, 
all of one quality, which varied according to its position in 
the wheat kernel. 

The methods in general use made one flour of average 
quality from the grain, which was of a description that met 
a ready sale. The Hungarians and Americans divided and 
sub-divded the qualities from one wheat, the former into as 
many as ten or twelve sorts, the latterinto a smaller number; 
and as different markets required different qualities, they 
were able to find a market for the whole series of qualities, 
sending each to an appropriate market. But the home 
miller was obliged to make, for his own local demand, the 

rticular quality which the district required, because the 
Tene market was his only market. As a rule, only one 
quality of flour being required in the district within reach 
of a mill, the home miller was debarred from using processes 
whose success depended on finding markets for several 
qualities, and especially on selling the very fine flours at high 

rices. 

The system in general use up to about ten years ago was 
low grinding, by which it was sought, at one operation, to 
crush the kernel of the wheat into flour. and at thesame 
time completely divide the flour from the bran. Lately, the 
tendeney had been not to complete the grinding at one 
operation, but rather to proceed on a system known as 
“ gradual reduction.” The reason for the change of practice 
was, that in low grinding not only was the interior of the 
grain crushed into minute particles known as flour, but, at 
the same time, the bran being brittle, broke, or a portion of 
it was broken, into equally small particles, and these became 
inextricably mixed up with the flour and could not be sepa- 
rated from it. 

The presence of these particles in the flour gave a dark 
colour to bread made from it. A system based on the Hun- 
garian procedure had come into use in order to avoid this 
disadvantage. It was sought, while dividing the bran from 
the interior of the grain, to break up the latter, not into flour, 
but into fragments of the size of a very small pin’s head, 
known as “semolina,” or “middlings.” But in doing this, 
particles of bran were still broken up and mixed with the 
semolina. The semolina was, however, large enough to be 
subjected to a winnowing operation, performed by an appro- 
priate machine called a “ purifier ;” this separated the branny 
particles, and left the “semolina” pure, being, in fact, small 
fragments of the wheat without mixture of bran. The frag- 
ments were crushed by roller mills or millstones to flour, and 
gave a pure flour free from specks. Not only, however, was 
it possible thus to separate the bran, but as the semolina 
varied in density according to its position in the wheat corn, 
and as that which was most dense gave better flour than the 
less dense, the semolina itself was graded in quality accord- 
ing to its specific gravity, and each _ being ground 
separately gave a different quality of flour. Thus, several 
different qualities of flour were obtained from the same wheat. 
To get semolina instead of flour, it was necessary to subject 
the wheat to a cracking rather than to a crushing action in 
grinding, ard for this purpose the grinding had to be accom- 
plished at repeated operations, hence the system was named 
“ gradual reduction.” Between it and “low grinding” there 
were several other systems, as “ high grinding,” “ half-high 
grinding,” and others, depending on the iesser or greater 
amount of crushing power used in the initial operation of 
grinding. b 
The wheat of commerce delivered to the miller contained 
all manner of seeds, dirt, stones, nails, and articles inappro- 
priate for flour-making, which it was necessary carefully to 
remove. A considerable number of machines, performing 
different functions, had to be provided for the thorough 
cleansing of the wheat, removing all dust and polishing it, 
before it was ready to be ground. The grinding, which was 
formerly accomplished altogether by millstones, was now in 
some cases entirely, and in other cases at some stages, per- 
formed by roller-mills. The use of these was extending. 
The designs were various, but there were certain points which 
experience had shown must be common to all good roller- 
mills. It had been established that the best materials for the 
roller were chilled cast iron or porcelain. The former might 
be used for grinding wheat or semolina, the latter was fit for 
soft semolinas only. The chilled iron was hard enough and 
tough enough to bear the severe friction of wheat-grinding 





without material wear, a friction that porcelain would not 
stand ; but on account of the slight porosity of the surface, 
porcelain was preferred by some for grinding soft semolina. 
As considerable pressure was used in grinding semolina, the 
rollers were apt to heat, and it was found that rollers of about 
fifteen inches in length were the longest that could be use- 
fully employed, while other considerations fixed the diameter 
at about nine inches. Rollers for grinding semolina had 
smooth surfaces, and might run at equal or differential 
speed; rollers for grinding wheat were grooved or fluted, and 
ran always at differential speeds. Pressure was “— 
through the bearings in various ways, by levers, wedges, 
springs, or screws; but the design of Mechwart, of an anti- 
friction ring-pressure, afforded the means of applying heavier 
pressure than any other roller-mill. All other things being 
equal, the roller-mill which gave the operator the power of 
putting the greatest pressure on the material to be ground 
was the best. Another novelty was the centrifugal silk 
dressing machine, which consisted of a cylinder slowly re- 
volving, through which the flour was driven by beaters 
running at a high speed inside it. This machine was almost a 
necessary accompaniment of the roller-mill, as the meal 
ground by rollers had a tendency to cake, and the beaters 
were needed to break up the cakes. But the most important 
machines of recent introduction were the “ purifiers,” which 
were used for the purpose of purifying and classifying the 
semolinas. These machines worked either on the priaciple 
of causing the semolina to pass through a series of passages, 
where it was exposed to currents of air, which first removed 
the bran, and then, as it were, weighed the semolina and 
divided it; or by centrifugal force the semolina was 
scattered in a shower, and divided in consequence of the 
heavy particles flying farther than the light ones; or by an 
arrangement by which the semolina was made to traverse 
a long sieve, which had a rapid joggling or oscillating 
motion. In the latter case the motion caused the heavier 
particles to sink to the surface of thesieve,and the lighter 
ones to float on the heavier ones. A pressure of air was kept 
up under the sieve just sufficient to prevent the light particles 
from falling through the meshes, while the heavier particles 
which were heavy enough to overcome the air pressure, fell 
through the sieve and were collected at the bottom of the 
machine. An exhaust above the sieve carried away the 
lightest particles, and all but the lightest and the heaviest 
passed away into a receptacle at the lower end of the sieve. 
The purifier was of more importance in the modern pro- 
cesses than the roller-mill, for the work of the latter might be 
done by the millstone, while without the purifier neither the 
millstone nor the roller mill could make pure or the finest 
flour. As the taste for whiter bread appeared to be on the 
increase, an extension of the high-grinding systems might be 
expected. _—— F 
The second paper read was on “ Modern Flour Milling in 
England,” by Mr. Henry Simon. rs 
The importance of the flour-milling industry of the United 
Kingdom was first noticed ; as much as 2,000,0001. per annum 
being turned over in a single milling establishment in 
London, Mauch flour was also imported from Hungary and 
the United States, especially from the latter country. The 
quantity of wheat ground in England in one year was more 
than 25,000,000 quarters, and for the whole of Europe the 
daily expenditure for cereals to be ground was about 
1,500,0001. It was stated that flour produced by rolier-mills 
in England was worth 2s. 6d. to 5s. more per quarter than 
that ground by stones, the wheat being of the same quality. 
The systems of low-grinding and high-grinding were then 
referred to. The former, until recently, was the general 
practice in this country, the latter was the rule in Hungary 
and in America. The difference between the two systems 
was explained. It was stated that the action of low-grinding 
was violent, producing heat which spoiled the flour in colour, 
and in baking and keeping quality, and that the damping of 
wheat in low-grinding was detrimental to the quality of the 
flour. High-grinding was carried on without damping or 
steaming; the bran and germ were taken out, and the flour 
kept well. The fundamental principle of high-grinding was 
gradual reduction of the grain, the branny particles being 
carefully separated before each succeeding step in the manu- 
facture, for which purpose five or six breaks were sufficient. 
Millstones were being gradually dispensed with ; all improve- 
ments now in progress in this country were in the direction 
of high-grinding with roller-mills. Low-grinding with 
roller-mills produced Jess flour and of interior quality. 
Whole-meal flour was the product of the lowest step of low- 
grinding; the highest Hungarian brands came from the 
highest grinding, the equal of which was now being produced 
in this country. The evolution of roller mills was then 
detailed. Their first practical application was in Budapest, 
in 1839. The flour ground by rollers moving at equal speed 
was caked or flaked; differential speed was important, and 
the purification of the products before proceeding with further 
reduction. The first rollers, although adjustable in distance, 
were kept rigidly in place; the advantage of Wegmann’s 
improvement was the fixing of the journals of the rolls in 
levers, acted upon by weights or springs. Wegmann had 
also introduced porcelain rollers, but these were 10t so 
durable as chilled iron rollers, and were not applicable for 
granulating grain. The different ways of driving roller- 
mills by straps or gearing were mentioned, and serious draw- 
backs in the former pointed out. The various methods of 
fluting the rollers were described; sharp-edged grooves had 
proved the best, with from ten to thirty grooves in the space 
ofaninch. Vertical grooves, and grooves parallel to the 
axis, had been used. Reference was then made to Carr’s 
disintegrator, and to Nagel and Kaemp’s system. The 
author next pointed out the advantages of roller-mills over 
stones, among them being the fact that the former flattened 
the bran and germ, which could then be easily dressed out, 
and did not attack them. The expense of repairing the 
rollers was small as compared with dressing the stones ; the 
product of flour was as great, there was less danger of explo- 
sions, less space was occupied by roller mills, and much less 
power was required. A statement was given of the power 





required in three of the mills erected by the author. Roller- 
miils were,introduced into England by Buehholz, in 1862, 
but the results were unsatisfactory. The Hungarian process 
was introduced by Oexle, in 1868 ; later an impetus was given 
to roller milling by Wegmann’s improvement of porcelain 
rollers, and “ middlings,” formerly a drug in the market, now 
became valuable. The system advocated by the author was 
introduced on an experimental scale in 1877, and, since the 
Kilburn Exhibition of 1879, had met with general acceptance. 
The fundamental principles of this process were — first, 
gradual reduction of the wheat by fluted rollers with sharp 
corrugations; secondly, cleaning of the bran by fine fluted 
rollers, all with differential speed ; thirdly, gradual reduction 
of the semolina principally by smooth rollers, or in some cases 
by fine fluted rollers. A description of machinery used in 
the author's system was given. This included (1) Daverio’s 
roller-mill, the principal feature of which was cross-fed 
channels and effectual friction-relief; also three rollers gave 
the same work as four rollers in other mills, (2) Dressing 
machinery; it was stated that the ordinary silk reel was 
now displaced by the centrifugal reel; the centrifugals re- 
commended by the author were described, and the different 
classes of centrifugal reels made. (3) Purifying machinery. 
Finally the paper contained a description of the modern 
high grinding process by roller-mills. This was divided into 
three main operations :—granulation, or the separation of the 
outer husk of the grain; purification of the product thus 
obtained from bran; and the gradual reduction of the 
purified semoliaa into flour. These different operations were 
fully described, illustrated, and explained. 


The third paper read was on “ Roller-Mills and Milling as 
practised at Budapest,” by Mr. W. B. Harding. 

In the early years of the present century it had been recog- 
nised that, in order to obtain pure wheaten flour free from 
particles of bran, the old custom of grinding between stones 
must be superseded, at least as regards its constituting a 
complete process. The outcome of various experiments was 
the roller-mill, probably first brought into practical shape and 
used in Switzerland about the year 1820. In 1839 was 
established, from the designs of Mr. Fehr, a Swiss engineer, 
the “‘ Josef Walzmiihle,” the first in Hungary to adopt the 
new system. The installation comprised thirty-six roller- 
mills, with which it was originally proposed to accomplish 
the whole work of grinding, but subsequently eight pairs of 
stones were added to effect the finer reductions. This mill 
afterwards passed into the hands of a company, and became 
known as the “ Pester Walzmiihle,” and its powers of pro- 
duction were increased by the addition of sixty-four roller- 
mills, besides several pairs of stones. During the last thirty 
years, thirteen other large mills on the same principle had 
been erected in Budapest; and the result of nearly fifty 
years’ experience was to define clearly the functions and 
position of the roller-mill as the agent most suited for the 
preliminary process of granulating, requisite in the produc- 
tion of high-grade flour. For the subsequent reduction of 
the middlings produced by the rollers, nothing had been 
found superior to the old-fashioned stones ; a modern first- 
class mill in Hungary, therefore, contained each class of 
machine as the necessary complement of the other. 

The system ot milling adopted in Budapest had for its 
object to obtain, from a given quantity of grain, the largest 
amount of fine white flour, and the commercial success which 
had attended the costly and laborious efforts in this direction, 
might be taken asa proof that the end justified the means. 
As a broad principle, the manipulations required in high- 
grinding remained the same under all circumstances, although 
local conditions and the nature of the wheat might vary the 
details of the operation. The process necessitated five or six 
times “shroten” (i.e., bruising or granulating) between 
fluted rollers, and the passing of the produce from each break 
through a system of sorting and dressing machines. Further, 
from twice to four times “‘auflésing”’ (1.e., separating small 
portions of bran adhering to the fine middlings) between 
rollers either quite smooth or very finely fluted, the produce 
being carefully sorted and dressed as before after each opera- 
tion. Lastly, the passing of the puritied middlings and meal 
between stones, and the tinal dressing. The whole manipu- 
lation was arranged so as to require a minimum of manual 
labour, and the transport of the various products in the 
required direction was arranged automatically. 

The method of procedure in a large mill was described in 
detail, from the time the wheat, thoroughly cleaned, was 
delivered to the first roller-mill, to the sacking of the refined 
flour, by which time it had undergone eighteen distinct 
operations, performed at different stages ot a continuous 
journey through the mill, besides being concerned in various 


subsidiary p ting the treatment of the by-products. 











Fast ATLANTIC STEAMING.—A bill submitted by Mr. 
Robeson to the United States Con 8, in regard to a fast 
mail steamship line, authorises the United States Post- 
master-General to contract for and éstablish a weekly mail 
service between Fort Pond Bay on Long Island, and Mil- 
ford Haven, Wales, by means of a line of first-class steam- 
ships, and provides that the vessels shall be iron or steel 
screw steamships, capable of making at least 18 miles per 
hour, and shall be wholly of American construction. They 
shall be allowed to carry passengers and their baggage in 
addition to the mails, and do an ordinary express business, 
but shall not engage in any freight traffic. The Govern- 
ment shall have the right, in case of war, to take for the 
use of the United States any orall of the vessels employed 
on the line, on paying a reasonable compensation to the 
owners, not to exceed in any case the original cost of the 
vessels. The compensation proposed for the mail service 
is graduated as follows: 12,5000dols. for each outward 
bound trip made within six days ; 10,000 dols. for each trip 
made within seven days; 7500dols. for each trip made 
within 74 days; 5000dols. for each trip occupying more 
than 7} days. The project referred to will be recognised 
as the Corbin-Lorillard line of six-day steamers. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING [2 ~ | 
MAY 27, 1882, Dates. 
In the Cases of Inventions communicated from Abroad | = | Ma 
the Names, &c., of the Communicators are 
Italics after the Applicants’ Names. le 
478 
xan Se anpneviaven TmTLzs, tc, | 
oF ny APPLILANSS. » 60. 2480 
} 

= See ey -|} 

2481 
1] 

W.H. Akester, Glas- | Electric arc lamps. 2482 
gow. 

W.8. Morton, Edin- | Materials for covering and decorat-|| 2483 
burgh. ing wall surfaces. | 2484 

J. Hickisson, Hackney.) Exhibiting advertisements 2485 

rendering the same visible by || 
night by electricity. 2486 

J. Darling, Glasgow, | Indicating the Tenge of cloth in 
J. Darling, Shotts. rolls. 487 * 

Thompson, Marcus. Motors actuated by the explosion of || 
comminuted liquids. 488 

A. W. Pattie, and G. Combined steam and hand steering 
W. Robertson, Glas- engines, &c. 
gow. 3 2489 

J. J, Barrier and ?. Incandescent electric lamps and || 2490 
z De Lavernede, carbons therefor. 2491 

aris. 
| F. Foster, Hoxton. Bottling fermented liquids. 2492 

C. H. Wood, Sheffield. Erasing knives, &c. 

Imray. Anudson. Telegraph printing and timeregulat-|| 2493 

ing apparatus. 

B. D. Healey, Brig- | Water meters. (Complete specifica-|| 2494 

| house. tion.) 

J.T. Raynes, Llysfaen,| Calcining kilns. (Complete specifi- 
Carnarvon, and B. cation.) 2495 
D. Healey, Brig- 

| _ house. 2496 

W. Muir, New Cross. | Producing motive power by the 

floating action of air-tight boxes || 2497 
arranged in endless chain-like || 2498 
form. May26 

G. G, Andre. Dorking. | Incandescent electric lamps. 2499 

A. Greenwood, Leeds. | Reciprocating shuttle sewing ma- 

chines. 2500 

J. Gibb, London. Tennis racquets. 

Johnson. Deport, Apparatus for sighting ordnance 

J. F. Farwig, London. | Closing and opening hermetically || 2501 

sealed metallic vessels. 

Lake. Chinnock, Telephonic apparatus 

Edwards. /wand, Cases for millstones 2502 

Boult. Wiegand Pasting together ‘ shoe uppers.” 

Haddan. Wing Rotary engines. 

Wetter. Laporte Compressing fodder, &c. 2503 

G. A. Cochrane. Mon- | Darning lasts. 
treal, Canada 2504 

C P. Collis, Alresford, | Apparatus for clipping horses, a 2505 
ford, Hants plicable to reaping and mowing 

machines. 

F. H. Hebblethwaite, | Railway brake apparatus. 2506 
Manchester. 

J. H. Betteley, Lon- | Stopping and starting tramway 07 

on. cars, &c. 2508 

F. H. V. Byrt, Peck- | Stems of lucifer matches and fusees.|| 2509 
ham. | 2510 

R. Henry, Edinburgh. | Opening and closing window cur- 

tains. 

E. Ashworth, Bolton- | Yarn-winding machines. 
le- Moors. | 2511 

F. H.T. Allan, War- | Treating the spent lyes of soap|; 2512 
rington. | works for the recovery of glyce- 

rine. 2513 

H. Kemmler, Wur- | Securing or locking nuts. 2514 
temburg. | 2515 

Cc ane. Manches- | Telephone transmitters. 2516 

r. | 

Wetter. Nothomb, Incandescent electric lamps. || 2517 

Bonneville. Lajeu- | Hubs for vehicle wheels. | 
nesse and Armant. | 2518 

Bonneville. Salomon | Rotary cutters. | | 
and Armant. } 2519 

R. J. Iron, Dover. | Raising and lowering railway car- || 

riage windows, &c. } 
J. Swalwell, Battersea.) Drivingdynamo-electric machines. || 2520 
Justice. Oginaga, Apparatus for determining g60-|| 
ee the of |) 
vessels a 2521 

N. Themen, Brook- | Stoppers for ‘Soitles, &e. | 
yn, U S.A. i 

B. W. Stevens, Bir- | Machine for sweeping streets, &c. | 2522 
mingham. | 

P. Gibbous and A. 8, | Thrashing machines. || 
F. Robinson, Wan- | 2523 

| tage. 

Lake. Warren, Manufacture of flour and appa- | 2524 

ratus therefor. | 

C. x. Collins, Trow- | Marking out lawn tennis courts. || 2525 

ridge. | 

T. Stead, Leeds. Lifting and carrying cloth, &c. 

| W. H. Crispin, Hamp- | Pulping apparatus. 

stead. 2526 
| J. W. Joyce, Durham. | Slide valves. 

Lake. Van Ryssel- Telegraphic’ and telephonic appa-|| 2527 
berghe. ratus. 

Lake. Steers. Cotton presses, 2528 

Thompson. Cottle, ] alarms. 

Thompson. Lepanteur. ag box or revolver apparatus|| 2529 

or 

Lake. Jerome and Co.| Alarm dete. (Complete specifica-|| 2530 

tion). 2531 

B. Eatala, Hackney | Blue colouring matters. 

CK. 

C. Mayer, Cologne. Overshoes or pattens. 2532 

Glaser. Battes. Pianos and pianinos. 

Abel. Schreiber. Fluid meters. neal 

T. Culpin, London. Reaping machines. 

W. Southwood, Black- | An improved rotary engine. 2534 | 
heath. 2535 








pool. 

J. Ashworth, Roch- 
ale. 

J. 8. Davison, Sunder- 
and. 

F. Field, Beckenham. 

W. Thompson, Black- 
, bane. 


1M. Lroisdale, Man- 
L. “c einer, Balsall 
von ‘Nawrocki Adam 


W. R. Dawe, Grantham 
H. Green, Handsworth. 


plen’s, Ce 
J. M. Hollingshead, 


Lyme. 
W.H. Willats, Canter- 
bury. 
T. Nordenfeldt, West- 
C.A. McEvoy, London. 


A. Higginson, Liver- 


ton. 
G. ee, Lor- 
J. Simont on, Comber. 
8 
y retene des Ate liers 


A. M. Silber, London. 


E. W. Beckingsale, 


J. White, Bermondsey. 


G. 8. . Page. Stanley, 
, U.S.A. 


H. J. H. Thomas and 


M. Staveley, Mirfield, 


be R. 8. fee Raj- 
J. tb. Bramall, Wood- | 


W. Doubleday, Chelmé-| 
A Hansford, Brighten. 


E. ¥. poten, | 

R. Traini, South 
Shields. 

*. Aitken, 5 ——— Paper-makers’ drying felts. 


ComprLeD By W, LLOYD WISE. 


ABBREVIATED TITLES, &c. 


Domestic fireplaces. 


Tentering, printing, calendering, 
and other machines. 

Stoppers for bottles, &c. (Complete 
specification), 


| Compound suitable for electrical in- 


ation, &c. 
Looms for weaving. 


Organs, harmoniums, and reed in- 
struments. 

Universal embroidering machines, 

Metallic alloys. 

= as and air filtering 


Sup parting z the net in the game of 
awn tennis, 
Velocipedes. 


Evaporating and drying apparatus 
for the treatment of liquid 
sewage. 

Valve gear for engines. 

Measuring-rules. 

Secondary batteries. 


Cutting and bending metal to form || 


Hydrochloric acid. 

Brakes for railway rolling stock. 

Apparatus for sounding alarms at 
intervals. 

Breechloading ordnance. 


Projectiles. 
Door fasteners. 


Machinery for boring metals. 
Heels for boots and shoes. 


An improved insulator for electrical 
purposes. 


Apparatus in connexion with looms 


for weaving. 
Leads for pencils. 


Velocipedes. 
Axle-boxes. 


External lamps for railway trains 


and signals, &c. 
An improved hot plate for dishes. 
Apparatus for cutting screw threads. 
Apparatus for aerial navigation. 


Frames for the manufacture of 


stay laces and plaited goods. 


Carriages. 
Incandescent electric lamps. 


Clips for supporting stockings, &c. 
Signalling on railways. 
Haymaking machines 

Materials for electric insulation, &e. 


| Treatment of fousel oil. 


Compounds suitable for electrical | 


insulation, &c. 

Air-exhausting apparatus to be’ 
used in preparing incandescent 
electric lamps. 


) Machines for breaking coke. 


Hydraulic lifts, &c. 


Washing and wringing machines. 


Dyeing, bleaching, &c., threas,'| 


slivers, 
Central buffer and coupling gear. 


Apparatus for manufacture of felt 
hats. 


| Dynamo or magneto-electric ma- 


chines. (Complete specification.) 


| Production of inflammable gas for’ 


the production of motive power. 


| Exhaust fans. 


Cultivating machines. 


Domestic stoves. 
| Armatures for dynamo or magneto- 


electric machines. (Complete 
specification). 
| Dielectrics. 
Pontoon docks and slipways. 


Looms for weaving. 





| H. H. ot G. A. Tay- | Cutlery. 
heffield ry 


lor, 8 


2587 | Lake. Gruson. 
2588 | T. Horrex, London. 


lic roads. 
2539 | E. W. Warson, Bristol. baekets for flowers, &c. 
2540 | G.F. Janes, Finsbury. Bate 


| Apparatus for the manufacture) 
essed. di 


compr 


— 


gunpowder. 
and wagons for use)! 


Furnaces or firegrates. 








ipplications for Patents, 


L—Announced May 26. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTES. 
For cee Corresponding Numbers in Lists of 





















































Name. No. Narie. No. Name. 
1882 1882 
Greenwood. | 2137 | Button. 2199 | Von Naw- 
Talbot. 2139 | Bennett. rocki 
Leroy. 2141 | Easson, (Maringer), 
Stellmann. 2145 | Black. 2201 | Tuer and 
Teague, 2147 | James. Cleminson, 
Britton. 2149 | Beal. 2202 | Clayton. 
Jibns. 2151 | Dick and 2203 | Lake 
Budenberg Packer. (Havkins). 
and Timpé.J 2153 | Sinclair, 2204 | Lake 
Harris. 2155 | Hett, (Hawkins), 
Morley. 2157 | Gray. 2205 | Clark. 
Nash and 2159 | Wilkinson. 2206 | Haddan 
Hunt. 2161 | Scott, Scott, & (Rohmer), 
Jameson. Ogilvie. 2207 | Varley. 
Whittingham] 2165 | Steitz. 2208 | Lake 
Aspinall. 2167 | Thompson (Hawkins), 
Hope. (Hardy). 2209 | Kelley and 
Keith. 2171 | Thompson Lindsay. 
Davison, (McMillan 44 2210 | Carter. 
Haddan Johnson). 2211 | Johnson. 
(Vital), 2173 | Wright, 2213 | Clark 
Crow. 2175 | Vanderker- (Moret), 
Johnson ken and jf 2214 Korth. 
(Briere). Mans. 2216 | Summers. 
Maitland. 2177 | Spenceand | 2218 | Greenwood. 
Manuel. Spence, 2222 | Haddan 
Templemain | 2179 | Foster. (Bond), 
and Car- | 2181 | Batho (Sioltz)§ 2224 | Prim. 
michael. 2183 | Clark (La 2228 | Allworth, 
| Klemetsen. | Compagnie 2230 | Perkins. 
Hadfield. Générale de | 2232 | Stuart. 
Von Naw- teinturerie et | 2234 | Clark 
rocki Appréts (Holmes and 
(Brecher). “* Systeme Steiner), 
Dawson, André 2238 | Johnson 
Mauser. | Lyon’’). (Mallett). 
Yarrow. 2185 | Varley. 2240 | Gilmour. 
Whitehouse, | 2188 | Murat an 2242 | Erskine 
Goodwin. | Motet, (Rumpf ). 
| Boult 2189 | Payne. 2246 | Lake (Roy). 
(Bosquet), 2190 | Goalen. 2248 | Varley and 
Boult 2191 | Wilde and Greenwood. 
(Charpentier- Beech. 2250 | Wright. 
Page). 2192 | Allport, 2252 | Harding and 
McGill, 2193 | Brookes Harding. 
Helliwell. ‘ Holliday), | 2254 | Anderson. 
Haddan 2194 | Henderson, } 2256 | Wilde. 
(Riickere), (Kobin). 2262 | Stanton and 
Bishop and [ 2195 | Smith and Stanton. 
Down. Taylor, 2264 | Johnston. 
Johnson and | 2196 | Hilland 2266 | Newell and 
Tisley. Brown. Tollett. 
Duggan. 2197 | Martin, 2268 | Davey and 
Cuttriss 2198 | Stocks and olst. 
(Cuttriss). Stocks. 
Il.—Announced May 30. 
Name. No. Name. No, Name. 
1882 1882 
Varley and |} 1600 | Von Naw-[| 1982 Vaughan 
Judd. rocki ( Wernd/). 
Elliott. (Bahr). 





COMPLETE SPECIFICATIONS. 


Applications for Patents. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


For Particulars, see Corresponding Numbers in Lists of 

















Name. No. | Name. No. Name. 
1882 1882 
Abel 2429 | Healey. 2470 | Lake (Ferome 
(Glaser). 2430 | Raynes and and Co.) 
Fisher. | Healey. 2479 | Davison. 
Lake 
(Wallace). 





NOTICES TO PROCEED, 
1,—ime for entering Opposition expires Friday, 



































June 16, 1882. 
Name. No.| Name. No. | Name. 
1882 A 

McKenny. y 431 | Wirth 
Foley. 390 | Lake (Heyne and 
Cooke, (Johnson). Heyne), 
Reddie 415 | Hillman. 510 | Jenkins. 

(McAdams). 515 | Pratt. 
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No. | Name, No. Name. No Name. 
1882 1882 1882 
574 | Pover. 863 | Johnson 989 | Bolle. 
740 | Clark (Sherman, 1171 Graham, 
| (Solignac Ingersoll, & | 1569 | Schlieffen. 
and Co). Moore). 1640 | Kennedy. 
798 | Stormer. 907 | Lake 1668 | Hutchinson. 
(Zach) 2075 | Buckett, 
925 | Lascelles, 2430 | Raynes and 
929 | Boxe. Healey 
11,—Time for entering Opposition expires Tuesday, 
June 20, 1882. 
No. | Name. No. Name. No Name 
1881 1882 1882 
6239 | Nicholson & 505 | Brunton 1430 
1882 | _ Mather. (Partly by 
371 Dawson and Trie 1529 
Dawson. 514 | Brown, Srooke 
375 | Abel (Zucker| 516 | Wirth (Wide] 1633 | Clegg. 
376 | Abel mann). Westgarth. 
(Donad. 517 | Lake 1820 Jones 
| and P. (Burley). 2041 Handford 
381 | Brewer Wallwork (Gr 
(Egasse) Andrews. 2083 Keith. 
386 | Henley Bayliss. 2095 Templeman 
407 | Fewster. Lake (La & Carmichael. 
429 | Cliffe, Ainley, Sox 21; Wilson. 
and Shaw. Se 2137 Button. 
430 | Roos and | 2145 | Biack 
Francesco 2168 Macaulay- 
Ostrogovich) Cruikshank 
435 594 | Wilson and (Rice). 
Clegg. 2174 Harvey and 
Schmid, 601 | Openshaw Paddock. 
Du Houx). & Rothwell. [| 2178 Dixon 
445 | Jaffrey. 633 | Riegelmann. (Meist 
460 | Bauman. 639 | Wood and Lu 
463 | Lake (Vazn- Greenwood, Brii g 
derstraeten| 665 | Bonneville Stuart. 
469 | Parkinson. (Foltrain). Wright 
472 | Newton 804 | Holzapfel Lake 
| (Allen). 823 | Lake (Parker). 
489 | Skrivanoff. (Grout) 2388 Abel (Glaser) 
492 | Collinge and 977 | Lake 2399 Fisher. 
| Collinge (Sits) 2416 Lake (VW 
| (Partly 1058 | Morris lace). 
| “Coll 1231 | Gathmann. 2470 Lake 
| 1415 | Commerell, (Ferom 
©.) 
PATENTS SEALED, 
I.—Sealed May 26, 1882. 
No. Name. No Name. No. Name. 
1881 1881 1881 
2439 | Versmann 5232 | Hutchinson 5477 | Lake (De la 
(Meyer and| 5243 Foxcroft and Roche) 
Co.) Titley. 5538 Nordenfelt 
3896 | Lancaster & | 5247 | Walters 5593 = Powell 
Slater, 5250 | Elkington (Gerard- 
5093 | White. (Cockerell) Lescuyer) 
5185 | Brewer 5266 | Clark 5594 Mills ( West- 
( Waterhouse) Schlosser). cott) 
5190 | Harper. 5288 | Peyton 5601 Aronson 
6204 | Stuart. (Baxter) 1882 
5205 | Stuart, Sharp 397 | Emmet. 
5211 | Hunt and FitzGerald, 986 Akester and 
Fairfax Biggs, and Barnes 
5212 | Hadfield Beaumont.]| 1112 Shields 
(Reddish) 5358 | Lake (Fried- | 1230 | Justice 
5218 | Fox lander). Tewksbury 
5227 | Hope. 5381 | Gill. 1465 Smith 
5228 Thomas. 
I1.—Sealed May 30, 1852. 
No. Name. No. Name. No. Name. 
1881 1881 1882 
4750 Woodward. [15437 | Ormeand 655  D'Alton 
5060 Empsall. Orme. 712 | Vaughan. 
5253 Townsend. 5447 | Hinks, (Werndl), 
Merrall. Hooper, & 985 | Clarke and 
Henderson Baker. Leigh. 
(Koch and | 5451 | Pitkin. 990 Redfern 
Schulher). | 5452 | Lake ( Waldorf) 
Beger. (Aymonnet)| 1094 Johnson 
Lake 5455 | Taylor 1108 | Lake 
(Nicolet). 5536 | Gordon. Fenkin 
Darling 5608 | Lake 1150 | Osmond, 
Laybourne, (Douarin), | 1259 | Carr. 
Wallwork. 5617 | Johnson 1377 | Young and 
Hewitt. (Alder). Beilby. 
3 Allen, 5667 | Varley. 1451 | Goodes 
7 Bumsted 1882 1503 | Clark 
5378 Smith, Smith, 79 | Pieper (Goldsmith) 
and Smith (Schmid) 1515 | Rowan 
(Ta ) 619 | Reid and 1636 | Lake 
5382 | Wirth Johnson, (Spencer & 
( Wesipha 624 | Humble and Roper) 
5388 | Day, Green, Walker. : 
& Walker. 
. 
FINAL SPECIFICATIONS FILED. 
May 20, 1882. Nos. 5080, 5086, 5087, 5089, 5090, 5021, 5107, 5114, 


5131, 5245, 5315, all of the year 1881. 


5095, 5096, 


5097, 


5098, 5099, 5103, 5104, 5106, 


5109, 5111, 5118, 5158, all of the year 1881 


5110, 
5337, 5586 
5134, 








© 


65, 5169, 5 
5093, 5163, 5171, 


5113, 5122, 5123, 5140, 5141, 5142, 519, 


, all of the year 1881 


5135, 


5139, 5144, 5154, 5155, 5170, 
5280, all of the year 1881 


5153, 5156, 5159, 5160, 5161, 5162, 


217, 


5285, all of the year 1881. 
5172, 5173, 5174, 5175, 5178 


5180, 5185, 5188, 5192, 5200, 5204, 5205, 5218, 


5219, 5271 


, 5498, all of 


the year 1881. 





PATENTS WHICH HAVE BECOME VOID. 


1.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 






































No, | Name. | No. Name. No. Name. 
1879 | 1879 1879 
1917 | Thompson 1959 | Hopkinson 1982 | Maynard 
(Justi), 1960 | Canning. 1986 | Juin. 
1919 | Morgan- 1963 | Studdy 1988 | Reinhold. 
Brown 1964 Haddan 1989 | Soldenhoff 
(Winter). (Starrett). (Bihet). 
1921 | Sleep. 1865 Clarke. 1991 | Wood, 
1922 | Gardner. 1966 Battersby. 1993 | Simpson. 
1929 | Wood. 1968 Lake (Don- 1996 | Clark (Fell). 
1936 Harrison and kersley). 1998 | Morgan- 
Hammond.' 1969 | Longsdon Brown 
1937 | Hanson, (Krupp). (Turner). 
1939 | Wright 1974 Morgan 2001 | Hopkinson, 
141 Smith i Srown Hopkins. 
1944 Clark. (Hedges, & Martin 
1948 | Schwartzkoff Moller, and{ 2003 | Morris. 
(Kaselowsky Graft). 2005 | Jensen 
and Pritt). { 1875 | De la Muela (Krupp). 
1950 | Gibbins. (De la Muela) | 2006 | Spence 
1951 | Caulkin. 1979 | Clark 2011 | Josias. 
1955 | Robert (Dejone). 
11.—Through Non-Payment of the Seventh Year's Siamp 
Duty of 1001, 
No, Name, No. Name. Name. 
1875 1875 
1800 Faulkner. 1842 Pickard. 5 Whittaker, 
1806 Brown, 1848 | Clark 1853 | Cunningham. 
1821 Topham and (De Romilly). 


Snushall. 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
































NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 

W. R. Lake, London. (Hyatt 
U.S.A.) No. 2101 of 1870, assigned to the Celluloid Manufacturing 
Ce Manufacturing solid collodion and moulding the same into 
articles of any desired form. Opposition must be entered at the 
office of the Attorney-General, New-court, Temple, London, within 
21 days from the day of the date of the London Gazette in which this 
notice is published. 

W. R. Lake, London. (Hyatt and Hyatt, Albany, New York, 
U.S.A.) No, 3101 of 1872, assigned to the Celluloid Manufacturing 
Co. Processes and apparatus for manufacturing compounds of 
pyroxyline or gun-cotton. Opposition must be entered at the office 
of the Attorney-General, New-court, Temple, London, within 21 
days from the day of the date of the London Gazette in which this 
notice is published. 

W. R. Lake, London, (J. Z. Lay, Paris), No, 747 of 1878. 
Torpedo boats and apparatus for guiding, controlling, and firing 
the same. Opposition must be entered at the office of the Attorney- 
General, New-court, Temple, London, within 21 days from the day 
of the date of the London Gazette in which this notice is published, 

W. R. Lake, London. (/. LZ. Lay, Paris). No. 1303 of 1878. 
Torpedo boats, and apparatus for facilitating the launchiny, 
guiding, controlling, and supervision of the same, and for removing 
or destroying torpedoes, mines, and other obstructions placed in 
harbours, rivers, or the like, Opposition must be entered at the 
office of the Attorney-General, New-court, Temple, London, within 
21 days from the day of the date of the London Gazette in which this 
notice is published 

W. R. Lake, London, (J. ZL. Lay, Paris). No. 2408 of 1878. 
Construction of torpedo boats, and apparatus to be used in con- 
nexion therewith. Oppcsition must be entered at the office of the 
Solicitor-General, 11, New-court, Carey-street, Lincoln's Inn, 
within 21 days from the day of the date of the London Gazette in 
which this notice is published. 

W.R. Lake, London. (J. Z. Lay, Paris). No. 4987 of 1878 
Apparatus for propelling, guiding, firing. and otherwise controlling 
cr operating torpedo boats. Opposition must be entered at the 
office of the Attorney-General, New-court, Temple, Londen, within 
21 days from the day of the date of the London Gazette in which this 
notice is published. 

W. R. Lake, London. (J. LZ, Lay, Paris.) No. 1346 of 1880, 
Torpedo boats and apparatus for propelling and controlling the 
same and similar vessels. Opposition must be entered at the 
office of the Solicitur-General, 11, New-court, Carey-street, 
Lincoln's Inn, within 21 days from the day of the date of the Lon- 
don Gazette in which this notice is published 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MAY 27, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, £.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mn. H. READER LACK. 


4102. Window Sashes and Frames, &c.: A. Bed- 





borough, Westminster. [6¢. 7 Figs.|—For the purpose of 
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covers, so that by displacing the horizontal sash stile air may pass 
between the sashes. The sash is constructed separate from the 
pulley stiles and swung on pivots. (September 23, 1881), 


4388. Rapidly Extracting Caloric from or Com. 
municating it to Liquids or Fluids during their 
Utilisation in Cylinders: C. Tellier, Paris. [(d. 1 Fig.) 
—Chains, wire cloths, &c., either free or held by metallic movable 
discs are placed in cylinders into which the hot or cold liquid is 
introduced, (October 8, 1881), 


4400. Pads for the Feet of Horses: w. y- 
nolds, London. [6¢. »% Figs.)—The inner surface of the pad 
is of spongy or perforated rubber. Holes are provided for venti- 
lating the foot, and lugs receive screws which engage with the shoe. 
(October 10, 1881). 


4425. Heating Rooms. Greenhouses, &c.: T. 
Stokoe, Headingly, Yorks. [6d 3 /igs.}—Hot-vir tubes 
are enclosed within water tubes; above these is a box at the bottom 
of which circulates water and atthe upper parthotair, (October 
11, 1881). 


4433. Cable-Traction Street Railways, &c.: A.M 
Clark, London. (C. W. Rasmusen, Chicago, U.S.A. (6d. 8 Figs.) 
| —Refers to friction brakes for locking the cars to and releasing 
| them from the travelling cable. (October 11, 1831). 


4516. Bottles and Vessels for Containing Effer- 
| vescing Beverages, &c.: B. Azulay, London. [id }— 
| The bottles are made with two compartments to contain the acid 
and alkali respectively. (October 17, 1881) 


4524. Apparatus for Collecting and Removing 
the Dust Produced in Carding F Hemp, &c.: 
F. W. Borland, Flixecourt, France. [6¢. 5 Figs) 
The carding engine is ventilated by the application of an air 
chamber fitted with an exhaust fan. (October 17, 1881) 

4542. Velocipedes: F. W. Eicke, London. [i7. 
2 Figs.j— Accelerators consisting of vessels containing quicksilver 
are mounted on the wheels or pedals. (October 18, 1831), 

4545, Steam Boilers: G. Hill, Liverpool. {[é. 
6 Figs.)—A is the shell, D the furnace, E the combustion chamber, 
F tubes leading from the chamber through the barrel portions 
B tothe twosmoke boxes CC. GG are pipes for the inlet of air 


| ventilation one of the sashes is made higher than the opening it 








| 





to the combustion chamber. It is stated thata boiler of this con- 

struction “15 ft. by 7 ft. will represent eighty-four horse power, and 

equal two large Lancashire boilers working together,” (October 
| 18, 1881) 


4558. Registering Dynamometers, &c.: W. P. 
Thompson, Liverpool. (Vhe Transmitting Dynamometer 
Company, New York, U.S.A.) [6d. 4 Figs.]- The object of the 
invention is to produce an attachment to shafts and pulleys, 
toothed wheels and cranks for the purpose of measuring and 
| recording the amount of power delivered by the shaft to the pulley 
or vice rerséd. A represents the driving shaft upon which is keyed 
a boss carrying twoarms B, The pulley C is loose on the shaft, 
| and derives its motion by means of the arms B which pressagainst 
| springs that are interposed between them and projections E E on the 
| pulley. Thus, it follows, that if there be varying power transmitted 
| by the machinery there will be varying distances between the arms 











This variation moves a recording pencil set into a lever 
pivotted to one of the arms B and at d jointed to the pulley. The 


| paper dial H is fitted on a disc with a toothed edge into which 


| 





meshes a pinion which serves to give the disc a motion of rotation 
slightly greater or slighter less than the pulley, so that the pencil 
may produce adiagram. This motion is derived from a differential 
train of wheels operated by a pawl put in motion by the plunger 
L every time the latter is forced inwards in passing under the strap 
In the apparatus shown the disc makes one revolution more than 
the pulley in thirty-five days. (October 19,1881), 


4559. Apparatus for Generating and Utilising 
Electricity: F.M. Newton, Taunton. [(d. 13 Figs.) 
—Fig. 1 is a vertical longitudinal section of the armature and 
commutator of an electric generator. Fig. 2 isa cross section of 
the same, with part of the cofls removed, and Fig. 3 is an end view, 
Upon a shaft B are threaded a number of notched or toothed discs 
A, separated from each other by intervening air spaces, and so 
arranged that the notches together form grooves running longi- 
tudinally of the whole. The external air has access to all the 
spaces through the helical grooves F F, and is thrown out through 
the coils by the centrifugal force and the action of the blades or 
wings EE. The method of winding is as follows: The wire is 
laid down groove 1, then across the end of the armature, as a 
chord of the circle, and back down groove 6. Crossing the other 
or second end of the core, it again goes down groove 1, and so on 
until | and 6 are filled. Grooves ¥ and 14, 2 and 13, and 5 and 10 
are then wound ina similar manner. At this stage eight of the 
sixteen grooves are filled, and the portions of the coils which 
app ar at each end of the core enclose a square, The remaining 
grooves are then wound in the order of 4 and 15, 7 and 12, 11 and 
16,and 8 and 3, One end of each coil is coupled to the appropriate 
end of the coil that lies in a parallel plane, and the remaining end 
of each coil is connected to the commutator, Thus the eight coils 
form four circuits. The commutator G consists of four metallic 
rings on a wood boss, There is one ring for each circuit on the 
armature, and each ring is divided into two parts or segments, of 



































ENGINEERING. 





567 





June 2, 1882.) 





which one constitutes five-eighths and the other three-eighths of | 
One end of each circuitis attached to 
one part of a ring, and from the construction it follows that when 


the whole circumference. 


the circuit is in the neutral part of the field one end is insulated, 


and the two brushes are connected through the major segment of 


the ring. Two modified forms of commutator are also described ; 
in one the two ends of the coils are connected together, as well as 
the two brushes, at the neutral point, and in the other both ends of 
the coil and brushes are insulated. 
coils may all be connected in parallel arc, or they may be joined 
in series by connecting the positive brush of H to the negative of 
Hi', and the positive of H' to the negative of H2,andsoon. Fig. 5 
is a section of an arc lamp in which the feature of novelty lies in 
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the method of releasing and retaining the upper electrode. The 
carbon A passes through a socket G (see detail view), in which 
is an inclined slot or gate containing a cylinder or roller O. This 
roller jams the carbon against the opposite side and holds it so 
long as the lamp is burning with the normalarc. As the current 


begins to fail the core of the solenoid descends, lowering the socket | 
and carbon until the roller O comes in contact with the fixed | 


finger below it, and is forced up the slot, when the carbon is freed 
and descends to adjust the arc. (October 19, 1881). 


4568.* 
Latches, &c.: H. Skerrett, Birmingham, (2d.)— 
These are combined so as to dispense with the separate case and 
staple of the ordinary door chain. (October 19, 1881). 


4571. Measurement of Electricity in Distribu 
tion Systems: E. G. Brewer, London. (7. A. £dison, 
Menlo Park, N.J.,US.A.) (6d. 3 Figs.}—Is to provide meters at 
the central station to measure the total quantity of electricity sent 
forth and to check it, if necessary, against the aggregate results 
of the consumers’ meters. Also to determine the loss from leakage 
by coupling the negative conductor to earth and measuring the 
flow into it. This flow will exactly equal the leakage; 1, 2 are the 
main feeding conductors, and 3, 4, 5, 6,7, 8 the consumption 
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circuits ; from the latter extend the house conductors 9, 10, supply- 
ing the lamps L: G represents the generators connected in 
multiple arc; M M are the current meters arranged in shents 
between Gand1, These meters can be situated, if desired, in 
shunts of the conductors 3, 5, and7 of the consumption circuits, 
A resistance R is employed to shunt a definite proportion of the 
current through the meters. M3 is the leakage meter in line 11 
from earth to 2. Avy form of meter may be employed. (Oc- 
tober 19, 1881). 


4577. Treatment of Iron for the Removal there- 
from of Phosphorus, Sulphur, &c.: P. Jensen, 
London. (Count Ch, de Montblanc and Lucien Gaulard, Paris), 
(6d. 1 Fig.}—Has reference to the employment of steam saturated 
with a hydrocarburet for the elimination of the metalloids con- 
tained in molten iron. (October 19, 1881), 

4578. Self-Feeding, Base-Burning, Air-Heating, 
and Ventilating Stoves. W. A. Barlow, London. 
(PF. Lonholdt, Frankfurt-on-the-Maine, Germany). (10d, 40 Figs.) 
These are partially on the principle of the American stoves with 
uninterrupted firing. The improvements consist in providing a 
double casing, in a mode of ventilation, and ina combination of 
smoke draughts, so that the heat may be used for cooking 
(October 19, 1881). 

4595. Sash Fasteners: J. G. Chillingworth, 
London. [id. 6 Figs.J}—One plate of a hinge is fixed to the 
upper sash, the other plate being free to lie on the lower sash, in 
which position a sliding bolt fitted to the lower sash fastens it, 
(October 20, 1881). 

4596. Apparatus for Washing Bottles: J. J. 
Harvey, Kidderminster. (6d. 5 Figs.)—The bottles are 
agitated in a swinging frame in communication with a vessel con- 
taining the scouring fluid. October 20, 1881), 


By aid of the commutator the | 


Combining Door Chains with Locks, | 


4600. Velocipedes: G. Singer, Coventry. [6d 
| 13 Figs.]—Refers to the construction of the pedals and to a detach- 
able handle rod, (October 20, 1881). 


4604 Finishing Corn in Thrashing Machines: 

| E. Foden, Sandbach, Cheshire. (6d. 4 /igs.)—The chaff 

is separated by an exhaust fan. A valve opening downwards is 

| fitted to the creeper, by means of which the light corn and smut 

wheat may be withdrawn without having to pass into the scourer, 
(October 21, 1881). 


4606. Manufacturing Tea: J. C. Marillier, 
Nice, France. [ 4 Figs,|—Previous to the rolling process 
the leaves of the plant are withered by subjecting them to the 

| action of a partial vacuum, (October 21, 1881). 


4608. Gas Engines: W. Watson, Leeds. [(7d. 4 Figs.) 
—The engine is vertical; when the products of eombustion have 
escaped through an outlet in the cylinder side and it has been 
| closed, the piston continuing its movement draws into the cylinder 
afresh charge of gas and air, and or its return stroke compresses 
| itinto the exploding end of the cylinder, and also into the firing 
| chamber and ignites it, when the gases are exploded and an acting 

stroke is made. The gas and air are admitted into the explosion 
| chamber through a central tube A within another tube i, and to 
| thoroughly mix them they are passed through small perforations. 
| A valve / is employed over the perforations and is lifted by the 











pressure of the atmosphere, caused partly by the partial vacuum 
which takes place after the explosion of the mixture of gas and air, 
}and partly by the movement of the piston. The valve / is 
| enclosed in a chamber m, into which the air and gas are admitted 
| prior to passing into the explosion chamber, with which it is con- 
| nected by means of the tube u. The gases are ignited by the ex- 
| ploder &' constructed according to Patent 1723 of 1881, and the 
ignition travels along the tube wu to the cylinder. The supply of 
gas is adjused by the regulator 0. (October 21, 1881). 


| 

4613. Looms for the Manufacture of Cut Pile 
| Fabrics: W. Hanson, Saltaire, Yorks. (6d. 4 Figs.)— 
| Relates to means for reguiating the letting off of the pile warp 
and the tension upon that warp in looms in which two pieces 
| of pile fabric are woven face to face at one operation,and are 
| then split or divided into two webs. The pile warp beam A 
| has motion given to it by gearing operated by the paw] E ,ind 
its motion is controlled by the length of pile warp let off and 
still remaining between the pile warp beams and the healds, 



































Upon this portion of the warp is suspended a rod, that,as an 
excess of warp is let off, descends, and under a deficiency of warp 
rises. The motion of this rod is communicated by a cord S, pass- 
ing over a pulley to a studonaleverH, At one end this lever 
operates the pawl] E and at the other end itis actuated itself by 
the cam K on the crankshaft. The length of stroke of the lever H 
varies with the proximity of its end to the cam K. (October 21, 
1881). 


4618. Preventing the Purloining of Letters from 
Letter-Boxes: G. Nobes, London. (4d. 3 Figs.)—Within 
the letter-box is fitted an oscillating guard plate in combination 
with pendent claws pivotted so as to admit letters whilst prevent- 
ing their withdrawal. (October 21, 1881). 


4620. Cistern Valves: H. T. Dawson, Chiswick, 
Middlesex. [4d 4 figs.)—Refers toa peculiar arrangement 
of float lever in combination with the outlet orifice on the supply 
pipe. (October 21, 1881). 

4626. Machinery for Crushing and Treating 
Auriferous and other Mineral Ores: C.J. Appleby, 
London. {6d. 6 Figs.}—Refers to an arrangement of steam 





engine and stamps in connexion with amalgamating boxes, formed 
in one piece, and buddles. (October 22, 1881). 


4629. Gland Stuffing-Boxes ve Steam and Water, 
6d, 


&ec.: J.G. Stidder, London. 16 Figs.}—As applied 





to street water valves, the invention consists of a loose internal 





receptacle for packing, which, after being filled with packing 
material suitably compressed, is inserted into the outer stuffing- 





box, and presses upon a flexible ring previously introduced; the 
screwing down of the gland cover in the usual way produces a 

rfect water or steam-tight joint. For steam purposes the said 
oose receptacle (see illustration) is made in two longitudinal 
sectional parts for convenience, The valve spindle of water valves 
is made in two parts, the upper of which is capable of being with- 
drawn from the valve with the loose receptacle attached, An 
improved street box consists of an iron flanged frame furnished 
with a cover, attached to theframe by a strong screw, which being 
relaxed allows the cover to swing or turn as upon a pivot, 
(October 22, 1831). 


4631. Furniture Vans, &c.: H. Mousell, Glou- 
cester, and O. Lythgoe, Manchester. [6d. 23 Figs.}— 
These are constructed of different forms of detachable parts for 
use on the same trolley. (October 23, 1881). 


4636. Pasteboard Match-Box: A. M. Clark, 
London, (La Société Anonyme de UImprimerie Marseiilaise, 
Marseilles, France.) (8d. 14 Figs.}—This is stamped out com- 
plete in two parts consisting of an outer sheath having a transverse 
slit,and an inser tray with a hinged lid which takes into the slit 
of the sheath. (October 22, 1881). 


4637. Rotary Apparatus; A. J. Boult, London. 
(L. B. Villebonnet, Nancy, France). (6d % Figs.)—Within a cy- 
linder are two radial pistons, one attached to the shaft, and one to 
a sleeve on that shaft. They both rotate in the cylinder, but at 
varying speeds, the one that is for the time being between the 
inlet and outlet ports travelling at a much less speed than the 
other, By this arrangement theve is never a direct communication 
between the two ports. The effect is gained by aid of a jointed 
quadrilateral, composed of two long members pivotted to a stud in 
the periphery of a rotating driviag wheel, that is eccentric to the 
cylinder, and of two short members fixed to the two axes of the 
pistons. As the wheel rotates the quadrilateral lengthens and 
shortens at each revolution, owing to the eccentricity of the 
arrangement, and the relative positions of the two pistons is con- 
stantly varying, while, at the same time, they have an equal 
average speed of rotation. (October 22, 1881). 


4640. Machinery for Roasting, Grinding, and 
Mixing Coffee, &c.: J. Parnall, Bristol. (64. 12 Figs.) 
—The roasting cylinder is provided with perforated tubes for the 
application of heat and carrying off the vapours arising from the 
process. The heat is obtained by the combustion of a mixture 
of gas and air, the supply of which is regulated by a governor. 
(October 22, 1881). 


4643.* Apparatus for Storing and Displaying 
Boots, Shoes, &c.: S. B. Goodwin and W. Barsby, 
(2d.]-A series of vertical frames radiate from a 
central pillar. (October 24, 1881). 


4645.* Machines for Cutting Profiles in Three, 
Four, or more Sided Objects, &c.: T. Morgan, West- 
minster. (£. Bahn, Charlottenburg, Prussia), (24.)—Wood bars 
clamped to a movable endless bed are operated on by revolving 
cutters, (October 24, 1881). 


4647.* Twin Screw Ships or Vessels: T. R. 
Oswald, Southampton. (2d.|—These are constructed with 
a doubie tail, the two portions joining together below the deck line, 
and forminga single upper stern. (Uctober 24, 1831). 


4648.* Tiles: H. J.Haddan,London. (4. Vuillaumé, 
Blanquefort, France), (2d.j—Relates to tiles of a rhombical form, 
(October 24, 1881). 


4650.* Manufacture of Shirts, &c.: J. W. Frost, 
London. [2¢.) Kefers toa reversible front and cuffs, or of a 
reversible front to a false front. (October 24, 1881). 


4651.* System of Suspension for Beds and Seats 
to Prevent Sea-Sickness on Board of Ships: F. 
Lebacq, Brussels. (2d.]—The invention is not clearly 
described in this provisional specification. (October 24, 1881). 


4653.* Wire Fencing: H.P. Deane, Bath. [2d.j— 
The uprights are notched to receive the wires; locking pieces fit 
into the notches. «October 24, 1881), 


4655. Regenerative Hot Blast Stoves : J. Hartley, 
Barrow-in-Furness, Lanc, (6d. 3 Figs.)—Consists in 
dividing the body of the stove into two or more horizontal 
divisions, and arranging therein a packing or checquering of fire- 
bricks separated into two or more sections, each of which opens 
into dust chambers. (October 24, 1881). 


4656. Manufacture of Glass Tiles, &c.: T. H. 
Rees, London. (2¢)j—The colour or ornament is enclosed 
within the glass by making the tile in two halves, and cementing 
them together with the coloured part inside. To facilitate the 
fastening together of the tiles one of the halvesis made to overlap 
the other, and metal tags are fixed between the two halves for 
nailing down. (October 25, 1881). 


4657.* Coupling and Uncoupling Railway Car- 
riages, &c.: S. H. Ward, Manchester. (2¢.)—A crank- 
arm arranged across each end of the vehicle is employed to depress 
or raise acoupling hook. (October 25, 1881). 


4659. Lighting by Gas and Electricity Com- 
bined: R. H. Courtenay, London. (6d. 4 Figs.}—Four 
methods of effecting this are illustrated. In the first a curved 
platino-iridium wire, rendered more or less incandescent by an 
electric current, is placed in the upper fringe of the flame of a bats- 
wing burner. Inthe second a vertical wire passes down the centre 
of a Bunsen burner, The third is a Jablochkoff candle with a 
passage for gas made in the “colombin.” The last is an 
ordinary are light with an Argand gas burner surrounding the 
lower carbon. (October 25, 1881). 


4661.* Apparatus for Facilitating the Attach- 
ment of Heels to Boots, Shoes, &c.: T. Lithgow, 
Manchester. (2¢.]—Kefers to apparatus for clamping the heel 
to the sole in position for nailing together; further refers to a 
metallic block to be inserted within the boot when placed between 
the clamping fork and the loose heel. (October 25, 1831). 


4662. Apparatus for Heating Baths, &c.: E. P. 
Alexander, London. (C. Martin, Paris), (6d. 10 Figs.)— 
Has reference to a boiler which consists of a series of vertical con- 
centric compartments through which the water to be heated is 
caused to circulate, (October 25, 1881). 


4663. Burners for Gas Stoves for Cooking, &c. : 
E. P. Alexander, London. (C. Martin, Paris). (6d. 7 Figs.) 
— This invention consists in constructing the burners for gas stoves 
employed for cooking and other purposes, with movable perforated 
crowns and ducts to allow of cleaning. (October 25, 1881). 


4664.* Electrometers: J. Imray, London. (J. 
Carpentier, Paris.) (2d.)—The instrument consists of two tangent 
galvanometers arranged at right angles to one another, and set to 
act upon the same needle. Or one coil may be placed above the 
other, and each may have its own needle,if the two needles be 
rigidly connected, The object of the apparatus is to measure the 
relative intensities of two currents, (October 25, 1881). 


4665.* Doors and Windows: H. J. Haddan 
(Favier-Simonet, Tourcoing, France). (2d,)—This refers to the use 
of a strip sliding in a slot for rendering tight the bottom joints of 
windows, doors, &c, (October 25, 1881). 
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4666. us for Mincing Meat, &c.: C. M. 
Sombart, deburg, Germany. (C. Hammer and H 
Perschmann, Brunswick, Germany). (6d. 4 Figs.)}—The chopping 
block has imparted to ita “ planetary motion, that is to say, a rotary 
motion round an axis which itself revolves on another axis.” (Octo- 
ber 25, 1881). 

4667. Horseshoes, &c.: J. Vernon, Newton 
Stewart, Scotland. (2d¢.)—These are made with sockets for 
the reception of gripping pieces ; rubber is also applied in the case 
of hard roads. (October 25, 1882). 


4669. Brakes for Wheeled Vehicles: W. H 
Marks, London. [é¢. 10 Figs.}—One or more arms are 
pushed between the spokes or into slots in the nave of the wheel, 
(October 25, 1881). 

4674.* Steam Bollers, &c.: C. ¥Y. C. Dawbarn, 
Liverpool. (24 ]—Consists in superheating the steam after it 
has left the boiler by passing it through pipes placed along the 
crown of the furnace, (October 25, 1881), 

4676. Wire Ropes: "J. Hodson, St. Helen's, Lanc. 
(6d. 2 Figs.}—The core is formed of coiled wire, round which are 
wound strands to give the thickness of rope required. (October 25, 
1881). 

4677. Screw Nuts, &c.: W. H. Lewis and W. R 
Clark, London. [6d 5 Figs.|—These are made with a pro, 
jecting arm to prevent turning, or the arm may be attached 


4702. Manufacture of Sulphate of Lime: J: 
Young, Kelly, N.B. [2d.)—This is produced by effecting the 
decomposition of chloride of lime solution by a solution of the 
sulphates of potash, soda, magnesia, and alumina, until precipita- 
tion ceases. (October 27, 1881). 


4704. Chandeliers or Sliding Pendant Lamps: 
G. W. von Nawrocki, Berlin. (4. Aaupp, Heilbronn, 
Germany). [6d 2 Figs.)—Consists essentially of two fixed tubes 
united by an upper cross tube, and sliding on inner tubes which 
carry the lamp. (October 27, 1831). 

4706. Manufacture of Knife-Boards: H.C. de 
Berenger, London. (2¢.)—These are covered with leather, 
&c., through which are a large number of holes which are filled in 
with the polishing composition or powder. (October 27, 1881), 


4709.* Stoppering Bottles: G. Kemp, Swinton, 
Yorks. (2¢.]— Relates to forming the necks of bottles for 
aérated waters, so that the end of the cork shall abut againsta 
portion of the neck, (October 27, 188]). 

4711. Figured Fabrics, &c.: J. Makin and J. E 
Johnson-Ferguson, Bolton, Lanc. (4d }—Two shuttles 
are employed, one carrying a coarse and the othera fine weft. 
There are also two warps, one fine and one coarse. The cloth is 
woven in a loom provided with a Jacquard machine and two 
healds, (October 27, 1881). 


4712. Ash-Pans:'C. Ezard, Bradford. [id 6 Figs.) 





(October 25, 1881). 

4680.* Apparatus for Indicating Automatically 
the Presence of Firedamp, &c.: W.S. Macdonald, 
Manchester. [2¢.)—A baris so balanced that in an atmo- 
sphere of explosive gas, which is lighter than air, one end of the 
bar will fall. (October 26, 1881). 

4684, Balloons for Illumination: F.C. Kinnear, 
London. [6¢. 3 figs.)—Refers chiefly to captive balloons, the 
exterior of which is illuminated by electric light. (October 26, 
1881). 

4685. Horseshoes: H. Dyer,London. [id. 5 Figs.) 
—The under part is of india-rubuer, &c,, connected at its circum- 
ference to a steel band, by which it is attached to the hoof, 
(October 26, 1881). 

4687. Asbestos Material, &c.: 5S. Pitt. Sutton, 
Surrey. (H. W. Johns, New York, U.S.A.) [4d.)—Asbestos is 
reduced to fine fibres, moistened and subjected to pressure so as 
to form a sheet, Strengthening wires or cords may be woven or 
placed therein, and it may be rendered pliable by impregnating it 
with glycerine. (October 26, 1881). 

4688. Castor for Chairs,&c.: W. R. Lake. Lon- 
don. (A. F. Mauchain, Geneva). (6d. 2 Figs.)—The spindle is 
supported and guided in a socket, inserted in the leg of the piece 
of furniture, a spring being interposed between the end of the 
socket and the extremity of the spindle. (October 26, 1831). 


4689. Breechloading Firearms: H.E. Newton, 
London. (Colt's Patent Firearms Manufacturing Company, Hart- 
Jord, Conn., U.S.A.) [2d.}—Has special reference to details of the 
lock mechanism. (October 26, 1831). 

4692.* Apparatus Applicable to Doors and Win- 
dows for Excluding Draughts, Dust, &c.: J. Ben- 
son and T. Wainwright, Southport, Lanc. (2d¢.)—A 
sliding piece in connexion with springs is fitted to the part where 
it is intended to exclude the draught, &c. (October 27, 1531). 


4693.* Apparatus for Elevating, Propelling, 
Conveying. &c.. Grain, Coal. and other Sub- 
stance: J. Woodward, Manchester. (2¢.)—The materia: 
is conveyed through a pipe by the creation of a partial vacuum 
therein. (October 27, 1881). 

4694.* Apparatus for Actuating Signalling Ap- 
paratus on Railways by Means of Electricity: E. 
Edwards. London. (£. Lesbros, Valence, France), (2¢.) 
-~The signals are raised and lowered by weights, released by an 
electro-magnetic catch. (October 27, 1881). 

4695. Utilising Electric Circuits for Various 
Purposes, &c.: W.F. Barrett, Monkstown, Ireland 
[8d. 8 Figs.)—The invention consists in various forms of switches 
by the aid of which a circuit may be made to answer several 
purposes. For instance, one switch places it in connexion with a 
controlling clock for a few seconds in each hour to synchronise 
subsidiary clocks. At night other switches serve for fire and 
burglar alarms, (October 27, 1881) 


4696. Making the Joints of Pipes, &c.: J. A. 
Eaton,London. (6d. 12 Figs.)—Has reference to the use of 
collars in conjunction with a filling of a quick-setting non-contract 
ing substance for making the joints of spigot pipes. (October 27, 
1881). 

4698.* Chimney Caps: R. Brealey, Westminster: 
[(2d.]—Two exits are provided for the smoke, their adjoining sur- 
faces being curved so as to deflect the wind outward. (Octoter 27, 
1831) 

4699. Apparatus for Mashing and Preparing 
Maize. Rice, &c., for Mashing with Malt in Srew- 
ing: W. H. Apthorpe, Cambridge. [‘d 1 /ig.}—Con- 
sists of a vat within which rotates a vertical shaft carrying radial 
arms, rakes, or tines, and a steam coil which act on the grain to 
be treated. (October 27, 1881) 

4700. Steam Engines: 8S. Geoghegan, Dublin, 
and J. Sturgeon, Westminster. [(¢ 11 /igs.j—The 


— These are constructed with a detachable slide whereby greater 
facility is afforded for cleaning the bright upper surface of the 
“ Venetian.” (October 27, 1881). 

4713.* Weaving certain Figured Fabrics: J. 
Makin and J. E. Johnson-Ferguson, Bolton. Lanc. 
(2d.]—Relates to a similar invention of even date herewith by the 
same inventors, No. 4711. Im the present case one shuttle only is 
used requiring only three picks to make the pattern. (October 27, 
18381) 


4715. Manufacture of Wax Paper or Cloth, &c.: 
W. R. Lake, London. (W. 8. H. Dowse, Sherborn, Mass., 
U.S.A.) (6d. 3 Figs.)—Has reference to paper or cloth which is 
saturated with paraffin, or a mixture of parafiin and resin, by pass- 
ing it over aroller of which a portion revolves within a pan contain- 
ing the heated waxing preparation. The apparatus is provided 
with tension, pressing, and ironing rolls, (October 27, 1881) 


4717. Manufacture of Pills. &c.: W. R. Lake, 
London. (/. A Whitney, Dobbs Ferry, N.J., U.S.A.) (0d. 18 Figs.) 
—This invention comprises certain methods and combinations of 
parts for converting the pill mass into symmetrically shaped pills 
(October 27, 1881), 


4719. Treatment of Malt to Produce an Article 
of Diet, which may be used as a Substitute for 
Coffee: A. and M, Conroy, Liverpool. [2d }—Kaw or 
roasted malt is combined with an extract of coffee. (Uctober 28, 
1381) 


4723. Machinery for Effecting the Separation 
of Solid Bodies from each other or from Liquids. 
&c.: H. J. Smith, Glasgow. ([S¢. 15 /igs.)—Refers to 
centrifugal machinery, the rotatiug vessel consisting of two halves 
which may be brought together or removed away from each other, 
or they may be comnected together by bolts so as to form one 
vessel, and in that case outlets are formed therein, which may be 
closed or opened during the 1otation of the apparatus. (October 
28, 1881) 


4724. Apparatus Employed to Discharge Water 
of Condensation from Steam ripes: H. G. Grant, 
Manchester. (£. Briart, Jeumont, France). (6d. 10 Figs.jJ— 
Has reference to steam traps. A hollow ball into which the con- 
densed water flows acts to open a valve through which the water 
in the ball is discharged by force of steam. (October 28, 1881). 


4725. Apparatus for Flushing Water-Closets, 
&c.: H. Skerrett, Birmingham. [6d 10 /igs.)—Kelates 
to syphon-flushing apparatus. The short leg isa chamber within 
a cistern and communicating therewith, the long leg being a pipe 
leading to the pan of the closet, A uniform quantity of water is 
caused to flow down the latter by the action of a piston working in 
the chamber, a fresh supply of water then passing into the cistern 
and chamber through the action of a ball valve. Moditied arrange- 
ments are described, (October 23, 1881). 


4727." Generation and Application of Water 
Gas: P. Jensen, London. (£urepean Water Gas Company, 
Stockholm), (2d.)—Is for an arrangement of furnace, water gas 
being used to obtain high temperature. (October 28, 1831). 


4728. Tunnelling and Excavating: T.R.Cramp- 
ton, Westminster. (id.}—Water under pressure is conveyed 
to hydraulic motors which actuate excavating machines, and also 
mills or crushing apparatus, the latter being used to crush the 
débris, which then mixes with the water from the motors and flows 
away through an exit pipe. (October 28, 1881). 


4734. Apparatus for Combing Cotton: P. C. 
Marsden and W. Pendlebury, Bolton, Lanc. 
(6d. 7 Figs.)—The comb cylinders are of larger diameter than 
usual, and each is provided with two comb sections and two fluted 
sections. The fromt comb of each section is placed almost 
tangentially, the angle of each succeeding comb being gradually 
increased, The cam actuating the steel roller is made with a 
double set of corresponding grooves. The feed, top comb, leather 
roller, and nipping cams are made double-acting, (October 29, 
1881). 





object of the invention is to keep the cylinder hot by carrying a 
body of live steam in contact with its wall in advance of the | 
expanding steam. The illustration shows the simplest method of 
effecting this. Two pistons A A are separated by the length of the 
stroke, and steam from the boiler is admitted between them at d | 























while the water runs off ate. If special means for supplying the 
steam be adopted, such as a hollow piston rod, the pistons may be 
nearer together, or one hollow piston may be empicyed. In the 
latter case, if the area of cylinder exposed to the steam pressure a: | 
the top be rather less than that exposed at the bottom, the weight | 
of the piston will be carried by the steam, and its friction reduced 
or done away with. (October 27, 1881). 


4701. Machinery for the Manufacture of Fish | 
Hooks a.1d Crochet Hooks, &c.: T. Morgan, Red-| 
ditch, Worcester. (8. 6 Figs.j}—Relates to the barbing of 
pieces of wire. which are delivered from a hopper into the cr ss 
grooves of a feeding drum, on which they are gripped until the 
barbing cutter has effected its object. (October 27, 1881). 





4738.* Appliances for use with the Shoes of 
Horses, &c.. to Prevent Slip :_ G. W. Elliott 
and A. E. Stayner, Liverpool. [2d.)—Is for a combined 
horseshoe nail and frost spike. (October 29, 1881). 


4739. Pegs and Screws for Violins, &c.: J. Wallis, 
London. (£. Hamma, Stuttgart, Germany). (4d. 2 Figs.}—Is 
for a peg formed partly of metal and having a screw arrangement 


| for tightening it. (October 29, 1881). 


4747. Wigs, Perukes, &c.;: J. H. Johnson, London. 
(G. Petit, Paris). (64. 2 Figs.)—Consists in forming them of hair, 
interposed between two nets united together, (October 29, 1881). 


4749. Spring Salances; J. Linacre, Brecon, 
South Wales. ‘6d. 8 /igs.|—Consists of an arrangement of 
toothed wheels, &c., in connexion with such balances, whereby the 
total weight cf the several weighings effected by the balance in a 
fixed period of time is registered. (October 29, 1881). 


4751* Hand Perforating Machines: L. A. R. 
Cler, Paris. (2d )—Relates to machines for copying drawings, 

c. The machine is moved by clockwork, and can be constructed 
as a hand machine or as a machine tool. (October 31, 1881). 


4754.* Fences, Gates, &c.: D. Rowell, West- 
minster. (2d.)—Consists chiefly in forming the longitudinal 
rails of tubular section, produced by two concave metal bars being 
rivetted together. (October 31, 1881). 

4755.* Anchors: F,H.F. Engel, Hamburg. (A. ¥. 
Aggens and A, Aggens, Wick, Féhr, Germany). [(2d.)—Relates to a 
one-armed anchor, whose stock is of heart-like shape. (October 31, 
1881). 


4756. Apparatus for Drawing off Aerated 
Bottled Liquors from Bottles having In 
peppers: §. Pitt, Sutton, Surrey. (?. Hathaway, New 
York, U.S.A.) [64 4 Figs,}—Consists of a framing having, at 
bottom, an arrangemement of nipples, and, at top, levers actuating 
pushers, the arrangement being such that a bottle mouth being 
placed over a nipple, the bottle is forced downwards, the nipple 
thus causing the stopper to be displaced, and the liquor then flow- 
oe the nipple to wherever it may be required. (October 
o4, 40851), 


4762. Production of Enamels on Earthenware 
Glass, &c.: C. W. Heaton, Lessness Heath, Kent, and 
T. Bolas, Chiswick. (4d.]—Phosphorescent powder is mixed 
with twice its weight of fluoride of calcium and about one-fifth of 
its weight of borate of barium, The powder is then spread on the 
article, and the heat necessary for fusion is applied. The object 
is to form a surface on the enamel which will after exposure to 
light, remain luminous for several hours. The process and materials 
may be varied, (October 31, 1881), 


4763. Machinery for Folding Printed Sheets of 
Paper: W. Conquest, London. (6d. 3 Figs.}—Consists 
in providing the folding rollers of printing machines with elastic 
rings of slightly larger diameter, the sheets being tucked by the 
blace into the spaces between the rings. The object is to make 
the action of the rollers, in carrying off the sheets, more positive. 
(October 31, 1881) 


4808. Breechloading Firearms, &c.: H. Simon, 
Manchester. (/. Vetterli, Paris). (8d. 48 Figs.)— This 
invention is too intricate to be described satisfactorily within our 
limits. There are seventeen claims, (November 3, 1881). 


4853. Machinery for Shaping Metals: J. White- 
house and 8S. Peacock, Birmingham. [8¢. 9 /igs.)— 
Relates to an arrangement of lathe for spinning terminal orna- 
ments of bedsteads, @&c, (November 5, 1831). 


4864. Steam Generators: C.D. Abel, London 
(H. Schulte, Steyrermuhl, Austria), (6d. 8 Figs. }—Relates to “ Ten- 
brink” boilers in which a horizontal cylindrical chamber A is con- 
nected by a branch on its top side to an upper cylindrical chamber 
D. The furnace is situated in a steeply inclined transverse flue E 
in the lower chamber, round the entire outer surface of which the 
flames and hot gases are made to play, With this construction a 








space along the top of A is occupied with steam, and consequently 
that part is quickly burnt through. To prevent this as far as 
possible, the inventor makes the part A of greater diameter at the 
middle than at the ends, or of a larger diameter at the ends than 
at the middle, so as to restrict the steam space to as small a portion 
as possible. (November 7, 1881). 


5084. Manufacture of Bottles, &c.: J. Pattison. 
London. [td 8 Figs. j—Within the mouth of the neck of the 
bottle is a recess or seating, and within the neck ia a tapering 
orifice formed with an interval screw. The stopper is formed with 
a threaded tapering part and has a flexible washer, which, when 
the stopper is inserted, presses into the seating and forms a tight 
closure, (November 21, 1881). 

5435. Breechloading Cannon: R. H. Brandon, 
Paris. (8.8. Hotchkiss, Paris.) (6d. 17 Figs.)}—These improve- 
ments relate (1) to producing by one single motion the opening of 
the breech, the extraction and the ejection of the cartridge pre- 
viously fired, and the cocking of the gun, and by another single 
motion the closing of the breech and the throwing of the trigger 
in gear, so that the gun is then ready for firing. (2) To providing 
convenient and steady means of directing and firing the gun. (3) 
To providing a convenient way of ejecting the fired cartridge and 
of introducing the new one without interfering with the man who 
points and fires the gun. For the first part of the invention there 
is used a long sliding breech-blovk 3 operated by the rotation of a 
lever attached to the breech-receiver, and connected to the breech- 


Fig) 


+2. 





block by a shaft and a crank 4 provided with a stud 5 working in 
a slot 6 cut in the breech-block ; the motion of the lever is utilised 
for working the hammer and that of the block for working the 
extractor. The crank is connected to the external actuating 
lever7 byashaft 8 which goes through a check of the breech- 
receiver, The actuating lever 7 also cocks the gun and withdraws 
the firing pin, during the opening motion, by means of an eccentric 
on the shaft 8 acting ona cocking lever 15 fixed to the hammer 
pin. For the second part there is attached to the rear of the gun 
& stock provided with handles for the left-hand of the gunner, 
and a pistol grib for his right-hand. (December 13, 1881), 
1882, 

616. Machinery for Purifying Middlings: W. R. 
Lake, London. (Llectric Purifier Company, New Haven, Conn., 
USA.) (6d. 7 Figs.j)—Is for improvements on Patent 727 of 
i880. In the present arrangement reciprocating plates are sub- 
stituted for the rolls to present an electrified surface over the 
materia] being operated upon. In one arrangement the receiver 
reciprocates under stationary plates. (February 8, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offi¢es of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








SERVIAN RaILways-—It is feared that the failure of the 





Union Générale at Paris will delay for some time the con- 
struction of certain lines in Servia. 
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4 Smith, and Heberlein are mentioned by name, but | ence, with an alphabetical index, and cannot fail to 
LITERATURE, no particulars are given either of their construction | be most useful to those for whose benefit it is pub- 
aaa or working ; the author’s confident assertion that | lished. 
Der Practische Maschinendienst im  Eisenbahnwesen. Smith’s vacuum brake will be the brake of the 


Kin Handbuch fir Directions, Maschinen, Heizhaus- 

und Werkstitten-Bureauc, Polytechnische und Gewerbe- 

Schulen, Ingenieure und Hirer des Maschinenbaues, 

By Emit Tinp, Oberinspector der Kaiser-Franz-Josef- 

Babn. Vienna, Pesth, and Leipzig: A. Hartleben. 
‘Tue object of this book is to serve as a guide for 
the installation, working, management, financial 
administration, &c., of all those departments of a 
railway connected with the rolling stock as distin- 
guished from the permanent way, There is no 
word current in the English language which is 
an exact equivalent of the comprehensive term 
+ Maschinendienst,” and an idea of the scope of the 
work will best be gained by an enumeration of 
some of the more important headings under which 
the subject-matter is treated. 

The book is divided into six parts: No. L. treats of 
tie installation of railways (** Der Maschinendienst 
beim Baue”), including general conditions to be 
observed during construction and _ installation, 
quantity of rolling stock required, with the relative 
uumeric proportions of various classes of vehicles, 
types of locomotives, with general descriptions, 
materials and test for axles, passenger carriages and 
other rolling stock, brakes and snow ploughs; also 
the arrangement of repairing shops, with approxi- 
mate rules for plant and power required, construc- 
ton of locomotive sheds, water stations, &c., 
illustrated by practical examples. 

No. IL. deals with the general management of 


railways when in working order (** Der Maschi- 
nendienst beim Betriebe”), including the organi- 
sation of the staff of officials and workmen, traffic 


management, the loading of trains, the use of loco- 


sheds, 


motive water supply, control of rolling 
stock, boiler attendance, inspection and testing, 


duties and remuneration of officials and servants in 
charge of running trains, &c.; further, workshop 
management, with wages of staff, and execution of 
repairs. 

No. UL. is devoted to interruptions to traflic 
(“Stérungen”), ranging from heated bearings to 
collisions, and indicates the measures to be taken 
In every case, 

No. LV. bears the heading ** Economic Adminis- 
tration” (** Oekonomische Verwaltung”), and in it 
the financial aspects of the subject are considered ; 

ie resultant average expenditure under different 
heads per train kilometre, or thousand ton kilo- 
metre, as the case may be, for various railways, is 
first dealt with, and then the author proceeds to 
consider in detail the working expenses for different 
items, as administration, wages, materials, &c. 

No. V. is entitled ** Account Keeping” (* Der 
Verrechnungsdienst”), and describes the system of 
accounts and reports to be kept in every depart- 
ment, 

No. VI. contains at great length examples of 
instructions for various officials and railway servants 
drawn up on the system prevalent on German and 
more especially Austrian railways. 

This work extends over 468 pages. ‘The author 
states that it is intended to serve asa handbook and 
book of reference, but that itis not within its scope 
to enter at length into mechanical details, which, as 
he remarks, belong either to mechanical engineering 
or manufacturing industry ; although it is of course 
a dillicult matter to know exactly where to draw the 
line, we cannot help thinking that to some import- 
ant points the author might with advantage have 
devoted a little more space without trenching too 
far on foreign departments. In discussing the 
various types of locomotives and rolling stock suit- 
able for different lines of railway, scarcely any 
mention is made of the influence which the struc- 
ture of the permanent way should have on the 
choice of locomotives and rolling stock ; the author 
merely assumes that the permanent way is firm and 
durable, and his remarks and data evidently apply 
only to first-class main lines. The subject of light 
branch railways is however one of increasing im- 
portance, and, as shareholders have ere now found 
t» their cost, light railways cannot be profitably 
worked with heavy rolling stock suitable only for 
main lines; on the other hand, heavy permanent 
way for light traflic would in many cases prohibit 
the construction of a line at all. 

Very little also is said on the subject of continu- 
ous brakes, although the author is of opinion that in 
the immediate future they must become obligatory 
for express trains; the brakes of Westinghouse, 





future, is certainly not confirmed by practical expe- 
rience, at any rate in this country, in France, or in 
the United States. 

Having regard to the widely varying conditions 
under which railways have to be made and 
worked, it is evident that no hard and fast 
rules nor data can in most cases be given as 
to the rolling stock required; the author does not 
therefore attempt this, but follows the plan of 
stating the limits within which the required quan- 
tities are contained as deduced from actual prac- 
tice on various lines, and illustrates the subject by 
means of tables compiled from the reports of 
different companies, These are well worth careful 
study by those interested in the matter, as for 
instance that in which the results of the working 
of seven important lines are given on page 241. 

The extra expenses attendant on high speeds is 
strikingly exemplified by a short tabular statement 
on page 259, where the quantity of coal consumed by 
various classes of trains on the Franz-Joseph-Bahn 
is shown reduced for the same load ; from this it 
appears that an express engine travelling at 45 kilo- 
metres, = 28 miles an hour (no very high speed), con- 
sumes 12.8 times as much fuel asis required for a goods 
engine running at 15 kilometres, = 9.3 miles an hour, 
and hauling an equal gross load ; if however the fuel 
consumption for a given net load be taken, the com- 
parison is sti]l more unfavourable to high velocities, 
in this case the ratio being as 15 tol. The dif- 
ferences here stated, however, are far in excess of 
those which will be found on Eoglish lines, We think 
the method adopted by the author of giving the ex- 
penditure under various heads per thousand ton kilo- 
metres instead of, or as well as, per train kilometre, 
might with advantge be generally followed by 
English railway companies, substituting instead of 
the above-named unit the ton-mile. ‘This is for 
purposes of economic comparison the only rational 
plan ; a train-mile is a very elastic and indefinite 
conception, a ton-mile, especially if the ton be pay- 
ing load, has a definite and instructive significance 
when taken as the standard for expenditure. 

Many engineers will be disposed to dispute the 
author’s opinion that tests with a falling monkey for 
axles are unsatisfactory, and have very little con- 
nexion with the strains to which the latter are sub- 
jected when in use; in confirmation of his view, 
however, he cites the fact that in the course of ten 
years, on one of the principal Austrian railways, no 
less than 3000 axles had to be replaced in conse- 
quence generally of incipient fractures, although all 
had satisfactorily undergone the test with a falling 
weight; in the great majority of instances the 
damage was discovered in the workshops, and in 
that case no record of it would appear in published 
statistics. 

The latter portion of this work, comprising Parts 
IV., V., and VI., is probably that which has most 
practical value for German, and more especially 
Austrian railway engineers and officials, for whose 
use it is chiefly intended. 

Part IV., besides dealing with the general eco- 
nomic aspect of the question, enters in detail into 
the cost of wages and piecework, a list of the 
average contract prices for nearly all the various 
repairs and renewals for locomotives, tenders, and 
other rolling stock required in a large repairing 
shop on one of the Austrian railways being given. 

The system of book-keeping and reports described 
at length in Part V. has necessarily a much less 
general interest than the preceding portion of the 
work ; the system recommended certainly does not 
err in the matter of thoroughness. 

The author, in his introduction to the last part of 
his book, takes the opportunity of giving a parting 
hit at the exaggerated red tapeism current on Con- 
tinental, and particularly Austrian railways, and 
compares the minute and voluminous instructions 
issued for the benefit of their employés with those 
usual m England and America, which he charac- 
terises as ‘‘ precise, simple, and practical,”-—we fear 
that, in view of some recent occurrences, this praise 
is not quite universally merited ;—he then proceeds 
—it may almost be said, under protest—to give a 
series of detailed instructions for the various classes 
of railway officials and servants, drawn up in the 
style he so much deprecates. These occupy 112 
pages, and certainly tend to justify the author's 
strictures. 

The work is furnished, for convenience of refer- 





SAFETY ARRANGEMENTS FOR THE 
PROTECTION OF WORKMEN. 

Tus subject, respecting which we published some 
notes on page 213 ante, is further dealt with in a 
recent number of the Zeitschrift des Vereins Deut- 
scher Ingenicure, A variety of guards for circular and 
vertical saws are described, and for emery wheels, 
grindstones, and centrifugals it is recommended to 
enclose them in a wrought-iron casing, cutting out 
just sufficient space on the circumference to get 
access for grinding on the twoformer. The practice 
of fixing grindstones on square shafts by means of 
wedges is condemned, and round shafts with large 
washers, turned on their inner surfaces so as to bear 
only with a narrow rim of about } in. wide, gripping 
the stone between them, and set up by a nut, 
are recommended, ‘This is in every respect a more 
satisfactory way of fixing a stone on its shaft, it 
prevents any radial strain and facilitates centring. 

Cranes and hoisting machinery are also considered, 
and Mr, Erdmann, manager of the Duisburg Maschi- 
nenfabrik, recommeuds lubricating the crane and 
hoist chains at least once a month, and carefully 
examining and passing them through the fire to dark 
red heat once in one and a half or two years; care 
being taken not to heat the chain too much, since this 
is likely to injure the welds. All cranes should, it 
is considered, be fitted with safety clutches to pre- 
vent the handles from suddenly running back and 
causing injury to the men on the cranks, and several 
friction clutches suitable for this purpose are des- 
cribed and illustrated. Hoists and their safety 
apparatus are next dealt with, and a very neat 
safety arrangement by Mr. Becker, engineer, Berlin, 
is referred to, which does not, like most safety 
gear, stop the cage at any position in case the lift- 
ing chain should break, but which allows the hoist to 
slowly descend to the bottom, acting as a friction 
brake as soon as the speed exceeds a certain fixed 
amount. The arrangement will be readily under- 
stood on reference to Figs. 1 and 2, where the 
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coupling is illustrated in detail. The outer casing 
h h is fixed to the cage instead of, as shown, to one 
end of a shaft; the disc c, carrying on pins e the 
brake-blocks /, is mounted on a short spindle, which 
on its other end carries a pinion gearing in a rack 
fixed to the hoist guides. As soon as the hoist 
descends with a speed exceeding the fixed limit the 
brake-blocks f will fly outwards, the bearing 
surfaces i i, close to the fulcrum e, bear against the 
rim of the clutch n, and the rotation of the pinion 
is checked. The arrangement, as shown in our 
illustration, is one intended for a friction clutch 
connecting two shafts, and Mr. Becker asserts that 
a clutch of this design, of about 26in. outside dia- 
meter and 7 in. width, is sufficient to transmit 
25 horse power at 150 revolutions per minute. The 
design is very neat, and the clutch being perfectly 
smooth outside possesses considerable advantages 
over many other forms of friction couplings. 
Speaking of hydraulic lifts the author, Mr. Piitsch, 
mentions the deplorable accident which occurred at 
the Grand Hotel in Paris, and illustrates the con- 
nexion adopted in two bydraulic passenger lifts at 
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the Central Hotel, Berlin. Here the cage is con- 
nected to the ram, not only by six strong angle- 
brackets placed radially round the ram and form- 
ing a rigid connexion, but an equal number of 
chains are also provided to prevent the ram from 
descending in case the rigid connexion should be 
destroyed. Some very sound advice is given on 
passenger and goods hoists generally, and arrange- 
ments are recommended by means of which the cage 
can be firmly supported at each floor level for the 
purpose of loading and unloading. Hoist pits, it is 
pointed out, should always be enclosed, the front or 
entrance protected by a gate suspended on counter- 
weights, and the maximum load shou!d be marked 
on the hoist cage. Automatic striking gear at the 
top is strongly demanded to prevent accidents 
happening from overwinding, which generally results 
in the cage breaking loose from its lifting chain. 
Special attendants should in all cases be appointed 
to work the hoist, and no other person should be 
permitted to either travel on it or work it with 
goods ; a signal should also be given each time at 
sturting the hoist. 

Speaking of various apparatus heated by high- 
pressure steam, the author advises safety valves, 
gauges, and other safety appliances, in short, he 
wishes to see these apparatus treated as steam 
boilers; we have heard a good deal of late of 
accidents to domestic boilers and steam-heated 
apparatus in this country, and heartily agree with 
Mr, Piitsch. Reducing valves are spoken off as not 
being very reliable, in many cases they may be 
avoided and be replaced by a steam supply pipe, 
just large enough to keep the heated vessel at the 
required temperature, that is, just large enough to 
make up for loss by radiation ; this isa simple remedy, 
and very effective where the initial steam pressure is 
tolerably constant. 





In hand presses, worked by levers with heavy 
balls at the end, such as are frequently used for | 
punching, it is pointed out that it is advisable to} 
enclose the lever and balls in a circular guard ring, | 
tu prevent accidents from the revolving balls. A 
simple appliance to prevent accidentsin calender rolls 
is next described ; it consists in placing a metal sheet 
over the laying-on table in such a manner, thata 
wedge-shaped mouth is formed in front of the rolls, 
preventing the workman from coming into contact 
with the rolls altogether. Cleaning the rolls should 
always be done on that side where the rolls run from 
each other. 

To prevent dangerous results from explosions in 
puddling furnaces, Director Metzler advises that the 
working doors should not be fastened when the 
furnace is cooling, so as to give full outlet to the pro- 
ducts of the explosion. Undershot waterwheels can 
be stopped almost momentarily by arranging a sheet- 
iron screen suspended above the watercourse ; when it 
is desirable to stop the wheel, the screen is lowered 
between the watercourse and the wheel, and deviat- 
ing the water away from the wheel the latter will stop 
almost instantly. A number of screens and hoods 
are next described to be fitted over boiling pans in 
breweries, salt, sugar, and other works, particularly 
where it is necessary to stir the boiling mass in the 
pans, and as a means of preventing accident, 
wechanical stirring apparatus are described, 

Next follow some remarks on ventilation and a 
few arrangements are described, but these being so 
largely dependent on local conditions, we need not 
here refer to them in detail; protective respirators 
aud spectacles are also recommended. Unfortunately 
workmen will but rarely use them, and the preven- 
tion of dangerous gases and dust, or their removal 
by suitable ventilation carrying them away from the 
attendants, are better means to attain the same end. 
A detailed set of instructions to miners issued from 
one of the coal mines in Rhenish Prussia and instruc- 
tions for dealing with and storing explosives, close 
this extensive and interesting article by Mr. Piitsch ; 
and although, as he in his conclusion remarks, 
a number of trades have not been mentioned at all, 
useful material has been collected and analogies to 
similar cases can easily be drawn. If the article 
dves not contain any very striking novelties, it will 
fulfil a useful purpose in reminding engineers and 
manufacturers of many safeguards otherwise likely 
to be overlooked, and in most cases the designer will 
be able to select the most suitable means of attain- 
ing the desired end in his particular case, 


TWO PRIMITIVE DRILLS. 
ENGINEERS who are in the habit of grumbling at 
the imperfections of even the best modern tools may 
perhaps feel interested in seeing the sort of appa- 
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ratus in use amongst the workmen of barbarous 
and semi-civilised nations. Fig. 1 in the illustra- 
tion subjoined represents a form of drill which is 
in very general use in the East, and which is, we 
believe, also employed in this country by the inge- 
nious artisans who devote themselves to the rivetting 
of broken china and glass articles. We have our- 
selves rarely seen it in actual use, but make the state- 
ment on the authority of Holtzapffel. It is known 
as the pump drill, and consists of a rod carrying a 
drill at its lower extremity. At the upper part is a 
cord passed through a hole, the two ends of the cord 


aes 
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being held by a stick as shown. About the centre 
of the rod is a dise which serves as a flywheel. ‘The 
cord, having been twisted round the rod, is caused 
to unroll by pulling down the cross stick, which 
sets the rod in rotation, which is continued by the 
action of the fly until the cord is again wound up, 
but this time in the contrary direction. The stick 
is again pulled down and the drill rotated as before. 
The tool from which our drawing was made is in the 
ethnological collection bequeathed by the late 
Henry Christy to the British Museum. It was 
obtained from one of the Andaman Islands. When 
the natives are unable to obtain a piece of steel 
they use a shell like that represented in Fig. 3. 
The total length is 2 ft. 7in., the diameter of the 
fly being 4} in. 

The specimen shown in Fig. 2 is of considerable 
interestand seems to show that the well-known Archi- 
median drill of the tool shops is after all of much 
earlier date than is usually supposed, Our engrav- 
ing is prepared from a specimen now in the Indian 
collection at South Kensington, but we have been 
unable to obtain any information as to its origin. 
The material is hard wood of a dark colour ; the screw 
is treble-threaded, the pitch being 5 in., and the 
diameter 1,°,in. The total lengthis1ft.Sin. The 
nut is not threaded, two pegs, the ends of which are 
shown dotted, serving to set the screw in rotation 
as the nut is worked up and down. 

The authorities at the Indian Museum are unable 
to give any information as to the history of this 
interesting tool. They cannot say from what part 
of India it came, nor when it was added to the 
collection. We first saw it about seventeen years 
ago, when the museum occupied the upper story of 
the India Office at Whitehall, and ever since we 
have been in the habit of instancing it as a remark- 
able example of the inventiveness of the Hindoo. 
Further consideration of the matter has, however, 
led us to think that after all we may be mistaken, 





=== 
and we should be glad of the assistance of our Indian 
readers to clear up the matter. 

There is no doubt whatever that this specimen 
came from India and that it is of native workman- 
ship. But it is not quite certain that it was nota 
copy of a drill which had found its way from 
Europe. The Archimedian drill was invented by a 
Mr. MacDowall, of Soho, who was rewarded by the 
Society of Arts in 1845. The earliest published 
description with which we are acquainted is con- 
tained in Holtzapffel’s ‘* Turning and Mechanical 
Manipulation,” vol. iii., p. 1003. 

If the specimen figured be a genuine Oriental tool, 
it is, like everything in the East, most probably of 
high antiquity, and is of great interest as showing 
the condition of the mechanical arts in our eastern 
empire. It will be noticed that the screw is left- 
handed, contrary to the usual direction of the 
threads of screws. ‘hat is considered by Professor 
Reuleaux as furnishing some evidence of antiquity 
(‘* Kinematics,” p. 223). 

But against this view we must point out that many 
of the drills which are found in the tool shops are 
fitted with screws of the same kind. We have made 
an extensive search in books of travel but have 
failed to find a description of this form of drill. It 
would be interesting to know whether it is known 
to be in use in any yart of India or the adjacent 
countries. 


RAILWAYS IN TIME OF WAR.* 

ALTOGETHER the most cousiderable work hitherto 
done in military railway engineering, Doth in size 
and iu importance, was that performed by the 
Russians during the war of 1877-78. It had long 
been obvious that in case of a war with Turkey, 
some new means of transport would have to be 
constructed, in order to convey the troops to the 
banks of the Danube ; for the Roumanian railways 
were quite inadequate to the movement of an army, 
and the country roads were exceedingly bad. A 
line from Bender, in Russia, to Galatz, in Roumania, 
was therefore surveyed, and the plans for it were all 
ready before hostilities were declared. Its length 
(180 miles) was too great for the work to be 
executed by the military railway contingent, and it 
was undertaken by the contractor, Poliakoff. ‘The 
contract was signed on July 27, 1877, and the con- 
tractor bound himself to hand over the line com- 
pleted on October 27. During the negotiations he 
had been organising his resources, and on the com- 
pletion of the agreement, work was begun without 
delay. ‘The necessary earth and construction work 
was let outtonumerous sub-contractors, among whom 
the line was portioned out, all bound to commence 
on August 1, and conclude in the first days of 
October. Between all these, a supply was iusured 
of 9000 labourers and 400U carts, with horses and 
drivers. ‘Three other contractors undertook tv 
furnish a reserve of 4000 workmen by September 1, 
to be sent wherever they might be wanted. Work 
was thus begun simultaneously at many points along 
the line, but it did not proceed without interrup- 
tions. Heavy rains fell, and the ever-recurring 
Russian holidays reduced the number of working 
days in the three months to fifty-eight. The con- 
tractors, who had undertaken to convey the rails 
to the places where they were needed, failed to fulfil 
their contract, and the work had to be taken out of 
their hands by the central direction. Commanding 
local authority and ample funds, it succeeded in 
mustering 5000 carts, aud in bringing up the rails 
as required. Finally, by dint of energy, method, 
despotic power, and unlimited expenditure, the work 
was accomplished by the specified time ; the railroad 
was delivered over at the end of the three months, 
and the first train was run upon it on the 4th of 
November. 

The line was (as we have stated) 180 miles long, 
and was a single track. In its construction two 
objects had been kept in view ; first, to put it as 
rapidly as possible into working order ; second, to 
be able subsequently to convert it into a permanent 
line with the least possible expense and ditliculty, as 
its position rendered it both of strategic and com- 
mercial importance. Whatever, therefore, could be 
done as quickly in a lasting manner as in a temporary 
one, wasso done. ‘The maximum gradient was 18 in 
1000, and there were no sharp curves, ‘The road-bed 
was 18 ft. 24 in. wide, and sloped outward to allow 
of drainage. ‘The ballast was provided in good time, 
and laid down as fast as the track was ready for it ; 
but it was not in suflicient quantity. In our 
illustrations on the opposite page, Fig. 1 gives 





* See page 479 ante. 
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diameter were employed. Bridges of great height 
were strengthened in the weakest parts, and divided 
by cross-beams strengthened with diagonal ties, as 
shown in Figs. 10 and 11, and the supports were 
also in some cases connected by chains. The bridge 


~~ 





2 oe 





ARS YEO OAM AO . 
52°38 "ase =: 


! « 
us i LIT — a= [328 59>: 
x 





rr 


n-)TCSC™C*éC<“—N 


over the River Pruth deserves special mention, and 
is illustrated in Fig, 12. Its central span rested 
upon boats (as there shown), and could thus be 
moved aside to allow of the passage of vessels. 

It was not considered necessary that the rails 
should all be of the same type; and thus they were 
rapidly collected from England, Belgium, and 
Germany. All the hands that could possibly be 
spared from other work assisted in laying down the 
track, which was effected at the rate of over 14 
miles per day. In the same manner 80 locomotives 
and 1358 carriages and trucks were gathered at 
extra prices from all the workshops of Europe, to 
be ready for the day of opening; but in general, 
the assimilation of the material to the Russian 
model was kept in view. 

This railway worked very satisfactorily, and, inthe 


one year of its military employment, carried 131,647 | 


persons, and 138,000 tons of stores, ammunition, 
&c. Some inconvenience was, however, found from 
the insufficient ballasting, which made it necessary 
to maintain a large staff for the work of keeping the 
line in order, especially considering the great 
amount of traffic upon it, which 
seven to twelve trains daily in each direction. 

It was intended to establish railway communica- 
tion with Bulgaria, by way of Simnitza and Sistova, 
on the Danube. A railway was to be constructed 
from Fratesti, a station a few miles inland from 
Giurgero, to Simnitza, where two large pontoon 


ferry-boats were to convey the trains across to | 
Sistova, from which town another line was to run | 


to Tirnova. Only the first portion of this plan was 
carried out, as the fall of Rustchuk gave the Russians 
the command of the Rustchuk-Varna line before 
even the earthworks of that from Sistova to Tirnova 
were finished. The latter thus became unnecessary, 
and was abandoned; but the Fratesti and Simnitza 
branch was made, and proved useful. It amounted 
—with branches and sidings—to a length of over 51 
miles, and the work was carried on much upon the 


having been requisitioned for the use of the army ; 
and its progress was consequently slower, as it could 
not be attacked at so many points at once. Large 
timber could not be had on the spot; and as it 
could only be procured by rail (which was a tedious 
process under the circumstances), it was dispensed 
with as far as possible, and the bridges made 
temporarily with piers of superposed sleepers, and 
small spans. The work was completed in 75 days, 
and the line opened for use on December 3, 1877 
Although the winter rains interrupted its working, 
it was repaired in spring, and proved of considerable 
value. 

There is no doubt that the construction and main. 
tenance of these lines has fully demonstrated the 
great extent to which it is not only possible but 
practicable to extend the ordinary railway system of 


a district in the case of animportant campaign. The | 


method of construction employed will probably be 


BVI VIII) 


} and Hudson River lines, and we now give 


| standard 


: | iron, i.e., pure or wrought iron. 
same systemas that adopted on the Bender and Galatz | . 
Railway. It was, however, much more impeded by the | 
want of conveyances, nearly all the horses and carts | 


i sun; 


the one adopted in the majority of cases, with such 
modifications as experience will suggest. 

The Russians had further experience of military 
railway work during the expedition against Geok- 
tepe, under General Skobelew, in 1880-81. A rail- 
way was then constructed by four companies of 
the Railway Regiment, from Michaelowsky Bay 
to Achtscha-Kuima, ‘The earthworks were exe- 
cuted by Russian and Persian hired labourers, 
of whom 1800 were at first engaged, though 
the number was subsequently reduced to 900 
The military engineers were employed in laying 
the track, and afterwards in conducting the 
traffic. All the material required was brought 
from Russia, and had to be transhipped three 
times, so that the line must have been an 
enormously costly one. Its course lay partly 
through salt swamps, and partly through a 
sandy desert. In part of the former and all 
through the latter, a mixture of the mud and 
sand was required in order to form a solid track. 
Where the railway crossed the desert, sand- 
screens were erected on each side, in order to 
save it from being blocked up by the drifting 
sand, The work was begun in the middle of 
August, 1880, and completed in the end of 
January, 1881. Ihe total length was about 66 
miles, only about 52 miles of which was worked 
with locomotives. ‘The rest was used merely 
as a horse tramway. Considering the supreme 
importance of commissariat and forage transport 
arrangements in a campaign in so barren a 
country as the greater part of Turkomania, it may 
almost be said that this railway was indispensable 
to the success of the expedition. It, at any rate, 
contributed largely to the fortunate result, 
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DETAILS OF STANDARD BOX CAR FOR 
NEW YORK CENTRAL RAILROAD. 

In our number of the week before last we published a 
two-page engraving and other illustrations of the stan- 
dard pattern of 34-ft. box car for the New York Central 
on pages 574 
and 575 engravings of further details. The specitication 
given with our earlier illustrations (see page 521 ante) was 
so complete that it will be unnecessary to give a detailed 
description of the various parts now illustsated. We 


| may, however, say that on page 574 Figs. 1 and 2 show 


the arrangement brake wheel and shaft for the 
box cars, Figs. 3 to 7 show the construction of the 
standard type of truck used for freight cars on the New 
York Central and its associated lines, and Fig. 8 the 
section of chilled mould for car wheels. On 
page 575 are given in Figs. 9 to 25 details of the axle- 
box guides, axle-box, axle bearing and axle, these being 


of 


| all of the standard patterns agreed upon by the Master 
: | a. nian” pe sere err sg ler 

increased from | C8? Builders and Master Mechani Associations, at 
| their annual meeting of 1881. 


The whole of these details 
are so clearly shown in our illustrations as to require no 
explanation. In conclusion, we should state that we are 
indebted for our illustrations of this box car and its 
details to our able contemporary the Rai/road Gazette, 
of New York. 


CARBON AND IRON IN STEEL. 
On the Mutual Relations of Carbon and Iron in Steel.* 
3y GEORGE E. Woopcock. 

THERE can scarcely be a more important and interest- 
ing subject presented for the consideration of this Institute 
than that suggested by the title of this paper. whether con- 
sidered scientifically or practically, or in both these ways 
combined. In the composition of steel, carbon occupies 
the place of highest importance, as, according to the 


| opinion of some very high authorities upon the subject— 
| and one with which I thoroughly agree—there is no other 


element absolutely necessary to the production of steel from 
Premising this, it will 
readily be granted that a thorough knowledge of the rela- 
tions, reactions, and properties of these elements, and more 
especially a knowledge of the causes of that most charac- 
teristic, interesting, and valuable property of steel, viz., 
the varying degrees of hardness that may be given to it, 
is of paramount importance to all those engaged in the 
manufacture or use of that metal. 

It is, unfortunately, not the case that our knowledge of 


| these properties and relations is commensurate with their 
| importance. 


Opinions are very diverse as to the modes of 
existence of these two elements in, as well as to the cause 
of the hardening of, steel; and for that reason I propose to 
place before you the results of some experiments I have 
made, ‘and the conclusions deduced from them, for your 
consideration. Ido not for one moment wish to claim 
originality for the theories which follow, for in steelmak- 
ing, as in most pursuits, ‘‘ there is nothing new under the 
*fand my wish is rather to reconcile some existing 
theories 'with practical facts than to create new theories 
and multiply the existing confusion. 

Briefly, then, I wish to prove, if possible, these four 
propositions concerning steel, namely : 

1. That the carbon of steel is (primarily) in a state of 
simple absorption in the iron. 


* Paper read before the Iron and Steel Institute. 





2. That the hardening of steel is due to a metamorphic 
change in the condition of the carbon, which then assumes a 
crystalline form closely analogous to that of the diamond. 

_3. That the varied tempering of steel results from the 
dissociation of this crystallised carbon at varying but low 
temperatures. 

4. That the real strength of steel does not vary to any 
material degree with a varying content of carbon—that is 
that, ceteris paribus, steel is not increased in tensile 
strength by an increased percentage of carbon. 

With regard to the first proposition, I wish to protest 
against the custom of designating the constituent carbon of 
steel as combined, #.e., chemically combined ; and I must 
ask your indulgence in placing the facts which support me 
before you, as they must be very familiar to many. If 
this term combined were used and unlerstood to be used 
in a conventional sense only, to do this would be needless - 
but toa chemist, combination is a very significant term ; 
and as I find in nearly every chemical work treating on the 
subject, the carbon of steel is defined as ‘* chemically com- 
bined,”’ | think it is time that the facts at variance with 
this definition should be well considered, and a more pre- 
cise form of language adopted. 

Now, if the carbon of steel is combined, there are two 
ways in which such combination may be effected—either 
there is a definite carbide of iron dissolved in excess of iron, 
or else chemical compounds of iron and carbon exist with 
the carbon in any proportion up to about 2.25 per cent, 
Concerning the first supposition, the Committee of the 
Society of Mechanical Engineers who investigated this 
subject reported that they could find no modern author 
holding such a theory ; and the second idea is, to a chemist, 
utterly absurd. To suppose that various compounds of 
two elements exist differing from each other in nothing but 
degree is totally opposed to all the laws of chemical philo- 
sophy. 

he principal fact in support of the combination theory 
is the evolution of hydrocarbon gas on dissolving steel in 
hydrochloric or sulphuric acid in a manner analogous to the 
generation of sulphuretted hydrogen from metallic sul- 
phides. I submit that this is very far from being con- 
elusive. As every steel works analyst will know, more or 
less carbon is in nearly every case deposited, a feature 
never to be met with in the case of a sulphide. The heat 
and strength of the solvent acid, accessibility of air, and 
other circumstances are important factors in the reaction, 
and cause varying results, anything but concordant with 
the supposition of a chemical decomposition. Again, the 
well-known Eggertz colour-test for the estimation of carbon 
in steel, is founded on the hypothesis that nitric acid of a 
certain strength will form with the combined carbon 
liquid of a brown colour, varying in depth of tint with t 
percentage of carbon. If this hypothesis is correct, then 
steel with a given content of carbon should always give tiv 
same depth of tint; in short, the test should be pretty 
nearly accurate. Instead of this, however, it is notorious|y 
inaccurate. Not only does the apparent amount of carl 
vary in steel made by different processes heated with the 
same actual content of carbon, but the same bar of steel 
will give varying results with varying mechanical treat 
ment. Mr.Spear Parker, in the Chemical News of, I 
believe, August, 1880, and Mr. William Galbraith, in ron 
of May, 1881, gave statistics showing some of these varia- 
tions ; and some of the highest chemical authorities of this 
Institute have recorded their abandonment of this process, 
except as an approximate comparative one, as which, 
believe, it is now chiefly used. 

This, however, is only negative proof, if there can be 
such a thing. To illustrate the first proposition, I will take 
the case of converted or cemented bar steel. In this, the 
supposition of a carbide of iron dissolved in excess of iron 
is inadmissible altogether. Of all the varieties of steel, 
this will, by the colour-test, give the greatest apparent 
content of carbon, a sample containing, in reality, 1 per 
cent., when tested by a crucible or Bessemer steel standard, 
showing as much as 1.6 per cent. Yet, I venture to submit, 
that all the phenomena of the formation of this substance 
point to the conclusion that the carbon is simply absorbed 
by the iron. The varying rates at which the carbon 1s 
taken up at varying temperatures, and the gradual im- 
pregnation of the iron from the outside to the centre, are, 
1 submit, altogether infavour of this view. Not only so, 
but whilst the colour-test shows the greater apparent 
amount of carbon, or else its more perfect combination, in 
cemented steel more carbon will, onthe other hand, be 
deposited from a solution of cemented steel in hydrochloric 
acid than from any other variety; and the two so-called 
proofs of combination are placed exactly contrary to each 
other. The causes of these varying apparent amounts of 
carbon and deposits belong to the second proposition ; but, 
concerning the latter, whilst not altogether incompatible 
with the supposition of combination (as it might be urged 
that there were two or more modes of existence of the 
carbon), they are, as I have before demonstrated, far more 
likely to be indicative of simple absorption; whilst the 
manner in which the carbon is deposited on dissolving steel 
in weak hydrochloric acid, with the aid of a galvanic 
current, or in chloride of copper, or cold dilute nitric acid, 
leaves no doubt, in my mind, that the carbon in steel is in 
an elementary state. 

Il. The hardening of steel, being, as it is, the most 
valuable property of steel, is naturally the most interest- 
ing subject of study the metal presents, and we must con- 
fess that it is a reproach to our scientific knowledge and 
acquirements that as yet no definite and lucid explanation 
of this property has been enunciated, at least none which 
meets with general acceptance. Of all the theories con- 
cerning this hardening of steel, those of Jullien and Pro- 
fessor Akerman are, to my mind, the most plausible. The 
hypothesis of Professor Akerman, that a change of the 
constituent carbon from what he calls ‘‘ cement carbon” 
to ‘‘ hardening carbon’’ occurs, caused by the compression 
of the steel through its being quenched from a red heat, 
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js, however, open to the very serious objection that 
hardened steel is not in a state of compression, but is in a 
state of tension, its bulk being increased and its specific 
gravity lowered. The hypothesis of Jullien is the one 
which, somewhat modified, I have adopted. This theory, 
yiz., that the hardening of steel is due to the crystallisa- 
tion of the so-called combined, or, as I prefer to put it, 
simply absorbed carbon, in a form resembling the diamond, 
was considered by the Committee of the Institution of 
Mechanical Engineers, who reported, that whilst it might 
account for hardening, it did not account for the tempering 
of steel, and, therefore, they do not seem to favour it 
much. It is hardly fair, however, to reject it on this ground, 
and I wish to adduce a few facts which seem to prove its 
correctness. In the first place, as concerns the hardening, 
unless some change occurs in the carbon, no hardening 
takes place. Raw cemented steel, as it comes from the 
furnace, is as soft and easy to work with a file or other 
tool as the wrought iron from which it is made, notwith- 
standing its increased content of carbon. On being heated 
and quenched, however, this steel becomes as hard as any 
other description of steel under the same conditions ; and 
if broken, the fractured surface is found to be studded with 
innumerable small crystals, which, on inspection under a 
magnifying power, present physical features very much 
like small diamonds. These crystals can be attributed to 
nothing but the carbon; they are never to be found in 
wrought iron; they are more numerous in proportion as 
the original amount of carbon in the steel increases, and 
also in proportion to the resulting hardness, and if a suffi- 
ciently large piece or bar be used, they will be found more 
numerous in the outer layers than in the inner, whilst the 
centre may have noneat all ; while the hardness of the bar will 
also decrease from the outside inwards, until at the centre, 
where no crystals are perceptible, the steel is as soft as in 
the original unhardened state. If these crystals then are 
carbon, there is only the diamond which we yet know as 
crystalline carbon, and it seems to me more reasonable to 
suppose that the hardness of steel results more from the 
presence of a large number of small particles of this sub- 
stance in the steel than from any other cause I have yet 
met with given as likely to cause such bardness. 
Replying now to an expressed wish of the Committee I 
have referred to, I wish to state that I have made a great 
number of estimations of carbon from different parts of 
bars and rods of hardened steel, and I find invariably, that 
whilst the real amount of carbon, as shown by combustion 
analysis, is the same throughout any one sample, the ap- 
parent amount by the colour-test varies very considerably ; 
yet so regularly as to suggest that it is governed by some 
law. For instance, I took a round bar of steel 1} in. in 
diameter, containing 1.03 per cent. actual carbon, and 
showing by my standard 1.17 per cent. After being heated 
and qnenched, I obtained four samples from the outside 
inwards from different zones, and one from the centre, 
with the following results : Outer layer, .79 per cent. ; 4 in. 
inwards, 88; a little farther, about 44ds. from outside, 
.95; }in. from outside gave 1.08; a sample taken from a 
hole } in. diameter exactly central gave 1.14 per cent., or 
very {nearly the same as before hardening; whilst the 
actual carbon from any portion of the bar gave results 
varying no more than .U3 per cent. from the original. From 
this it is obvious that some change has occurred in the con- 
dition of the carbon, and I wish to point out what I con- 
sider are the means by which this change occurs. On 
dissolving unhardened ‘steel in nitric acid of sp. gr. 1.2., 
and keeping the solution very cold, the iron will dissolve 
completely, leaving the carbon as a black residue. ‘his 
may be filtered off, washed, and dried without danger. It 
is, however, not pure carbon, for besides a small amount 
of silica, it seems to have been acted npon by the acid at 
the moment of its separation from the metal in a manner 
somewhat akin to the action of nitric acid upon glycerine 
or cotton, firing like gunpowder upon the application of a 
red-hot wire. It wili also, after being dried, dissolve in 
nitric acid to a solution exactly resembling a solution of 
steel. The residue separated by hydrochloric acid is, how- 
ever, not soluble in nitric acid, but presents every appear- 
ance of graphite. Now it has been laid down that a 
characteristic of hardened steel is that less carbon is depo. 
sited from its solution in hydrochloric acid than from un- 
hardened, and the inference has been drawn that more of 
the carbon is combined, or at least is more thoroughly 
combined, than in the unhardened state. have, how- 
ever, already shown that hardened steel shows less com- 
bined carbon by the colour-test than unhardened, and 
these two tests again oppose each other. My own theory 
is, that ata red heat the molecules of iron are expanded 
and partially separated. Whilst in this state the absorbed 
carbon is partly dissociated from the iron, and upon the 
steel being suddenly quenched the carbon is not reabsorbed, 
but takes up a small amount of hydrogen and is fixed in 
the state of the diamond. If however the rate of cooling is 
not sufficiently quick to fix this crystallisation, no harden- 
ing will result. 

On the analysing of hardened steel, I believe the crys- 
talline carbon all passes off as gas, no matter what solvent 
acid is used, and, of course, the carbon remaining absorbed 
in the iron will be less than before hardening, showing, in 
the case of the colour-test, less combined carbon ; and on 
solution in hydrochloric acid there will be less carbon depo- 
sited. The real agent in causing the passage of the carbon 
from the amorphous to the crystalline form, I believe to be 
hydrogen. It is well known to be an essential constituent 
of the diamond, though in small quantity. It is also known 
to be present in steel, and in submitting this theory, I 
think I do not oppose science, whilst all the physical facts 
and chemical analysis of hardened steel, seem, in my 
opinion, to bear it out. 

1 cannot now further enlarge upon this point, as there is 
a very important rider to this second proposition I wish to 
call attention to, and it is, that no non-metallic element but 
carbon is capable of hardening steel. It bas often been 


stated that silicon and phosphorus exert a hardening influ- 
ence on steel; and in the work on “Steel’’ by the -«cre- 
tary to this Institute, Dr. Dudley is stated to hol the 
opinion that phosphorus is perhaps the greatest hardener 
of all the constituents of steel. Now if phosphorus will, 
per se, harden iron as steel, it is very curious that it does 
not harden it in the form of wrought iron. I believe that 
the influence of phosphorns and silicon is, that when steel 
is heated, these two elements favour the dissociation of 
the carbon from the iron; and, consequently, more carbon 
is crystallised, and the steel is comparatively much harder. 

In support of this, I find that in proportion to the 
amount of phosphorus, and, in a less degree, silicon, 
present in steel, the apparent carbon by the colour-test, 
will be lower as these two elements increase, the real 
content remaining the same. This, I believe, is the true 
cause of the different apparent amount of carbon shown by 
the colour-test in steels made differently, but with the 
same real content of carbon, when tested by a uniform 
standard. It is very obvious that if a sample of steel, 
containing only a trace of phosphorus, is tested against 


various tables of the tensile strength of steel which I bav 
met with, as well as in all the individual cases of the test 
ing of steel which have come under my notice, I have found 
that the breaking load, if calculated upon the sectional 
area at the point of fracture, will be very nearly the same 
for all percentages of carbon. Variations will occur, of 
course, in steels made by different processes, or which have 
been subjected to varying mechanical treatment ; but com- 
paratively, they will be nearly all the same. It is not the 
first time that attention has been directed to this subject, 
but it has not yet been considered fully. Dr. Siemens, 
speaking, I believe, at a meeting of the Institution of Naval 
Architects, stated that if the elongation of a tested bar of 
ship or boiler-plate steel be taken into account, the strength 
of the material would be found to be 36 and not 30 tons 
per square inch. Now as the power of elongationis simply 
dependent upon the capability of the steel for the reduc- 
tion of its sectional area, this statement is a very impor- 
tant one. It means either something or nothing. If it 
means anything at all, what does it mean in the case of a 
steel breaking at 68,000 lb. per square inch of original area 
of ion, and which has had that area reduced 50 per 
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another containing .06 or .08 per cent. of that el t, 
then granting the correctness of this theory, more of the 
carbon will be driven off as gas in the latter case than the 
former, and a steel containing in reality .80 per cent. 
carbon may, and, as I have found, does generally show 
from .60 to .65 per cent. 

Again, in making steel for any purpose requiring a 
certain temper, I have found that English Bassemer or 
Siemens steel will require about 20 per cent. less carbon 
in order to work and harden equally with best Swedish 
steel, and it is a great mistake to make steel with equal 
quantities of carbon for one uniform purpose, when the 
amount of phosphorus and silicon varies. I am thoroughly 
convinced that it is this peculiar property which phospho- 
rus has upon the carbon of steel which has been the cause 
of many of the co-called mysterious failures of steel under 
test and in actual use. 1 contend that the injurious effect 
of a given percentage of phosphorus increases directly with 
the content of carbon, and whilst, in a mild steel, .06 or 
.08 per cent. of phosphorus might be allowed, entailing, as 
it would, only a weakness, the inherent quality of phos- 
phoric iron; there would also, if .5 per cent. carbon were 
present, be a large amount of brittleness and consequent 
unreliability, the metal, in some cases, presenting an ap- 
pearance suggestive of actual hardening. 

III. As I have already stated, the Committee of the 
Society of Mechanical Engineers reported of Jullien’s 
theory that it did not account for the tempering of steel. 
As he held the theory—that the latent heat effected the 
crystallisation of carbon, and consequent hardening—it is, 
of course, now inadmissible; but the crystallisation re- 
mains a fact, and I have tried to show how it does occur. 
Now, if we place hardened steel on the one hand, and 
unhardened steel on the other, we shall find that in physical 
and chemical properties tempered steel occupies the medium 
lace. 

, Its specific gravity and hardness are both between the 
two extremes, as 1s also its apparent carbon by colour. If 
fractured, the crystals observable in the hardened steel are 
much less in number and development of structure. These 
facts, I submit, point to the conclusion that the variations 
of tempering are due solely to the completeness, or other- 
wise, of the decomposition of the crystallised carbon of the 
hardened steel. It is difficult to come to any other con- 
clusion, for if hardening were the result of the mutual 
action of carbon and iron alene, without any third body, 
it would indeed be difficult, if not impossible, to account 
for tempering ; for assuredly, so far as is yet ascertained, 
carbon and iron have no action upon each other at the heat 
at which tempering is effected; whilst on the other hand, 
the abstraction of hydrogen from crystallised carbon in the 
presence of a substance having such an absorbent power 
for the former as iron has, cannot, without experiments to 
prove it, be deemed impossible, even at so low a tempera- 
ture as that indicated by the straw colour of tempering. 
This also, I think, suggests an explanation of the probable 
action of oiland hot water inthe hardening of steel. This 
way of quenching steel gives an article almost exactly 
resembling steel which has been tempered after hardening ; 
indeed, so far as elasticity and toughness go, I know of 
no steel to equal it except euch as has been tempered in a 
metallic bath of uniform heat. The action I conceive to 
be this—at the first contact of the heated metal with the 
oil or hot water, the heat is abstracted from the outer 
layer of steel, and it is hardened just as in any ordinary 
case, but, as the residual heat from the interior of the mass 
is not carried off so quickly as when cold water is used, it 
has time to act upon the crystallised carbon and partly to 
dissociate it again; the variations of hardness, &c., occur- 
ring in steel quenched in water of varying temperatures 
and oil of various kinds being in strict ratio to the con- 
ductivity of heat of the oil, and the amount of heat capable 
of being abstracted by the water before reaching the 
boiling-point first, and subsequently the rapidity with 
which it is converted into steam. I must caution any one 
from confounding the idea of crystallised and absorbed 
carbon with Professor Akerman’s theory of ‘‘ cement’”’ and 
‘* hardening’’ carbons, for as I understand that gentle- 

man’s paper,* he considers “‘ hardening’’ carbon to be more 

intimately combined with the iron than ‘‘ cement’’ carbon. 

I believe that the crystallised carbon which causes harden- 

ing is diffused in a state of molecular disaggregation in the 

steel, especially near the outside, and consider it less inti- 

mately united with the iron than before hardening. 

The last proposition I have to make is that the ultimate 

strength of steel is very little affected by the amount of 

carbon it contains. This may sound startling to some, 

but it seems to me so very plain that I am rather surprised 

that it has not been demonstrated before now. In all the 





* Journal of the Iron and Steel Institute, I1., 1879. See 





question of the rapidity of growth of corals. 
tends to show that the vessel on passing a reef of the 
Gambier Islands. against which it rubbed, had picked up a 
young fungia, which adhered to the sheathing of the ship, 
and grew to the size and weight it had when observed, a 


cent. in testing? I affirm that it means that the real 
strength of the steel is nearly double that assigned to 
it at present. The strength of a bar under test is like 
that of a chain or rope, that of its weakest part, and I 
should certainly think the weakest part of a bar is that 
which has had its thickness reduced in testing. Now, sup- 
posing what is not at all improbable, or impossible, that 
such @ steel as I have referred to supported a strain of 
64,000 lb. per square iuch of original sectional area, with 
its thickness reduced 40 per cent. without breaking, and 
I cannot avoid the conclusion that the real capability 
of that steel for resisting fracture is something like up- 
wards of 106,000 lb., or nearly 50 tons persquareinch. I 
believe that the contraction of thickness of steel should 
be eonsidered more than it is, as the measure of ductility, 
more even than its elongation; for while it is universally 
true that steel which will contract in thickness under 
tension is ductile and will elongate, the converse is by no 
means the case; for a steel may, through being of very 
good quality, elongate very considerably, each portion of its 
length extending, and yet be very unsuitable for wire-draw- 
ing or any purpose for which ductility is required ; for in 
most cases, in testing ductile steel, the strain is taken up 
immediately at one pomt, and the ends of the fractured 
halves are shaped like short cones with more or less 
flattened tops. I conceive that the variations in the strain 
resisted before elongation, and breaking strains calculated 
upon the original sectional area, are caused thus. In 
a hard steel we have a metal of a certain strength, having 
diffused through its mass a greater or less number of 
particles of a very hard and rigid substance. Now as the 
ductility of any metal is simply the power it possesses of 
contracting in thickness and extending in length throngh 
the molecular flow induced by tension or hammering, if 
the hypothesis of the crystallisation of carbon is granted, 
the inference is inevitable that in proportion to the amount 
of crystallised carbon present, will the power required to 
effect this molecular flow be increased, and I maintain that 
every instance of the testing of steel will bear me out. In 
every case I have met with of steel being tested and found 
to have a certain strength upon the original area, I have 
found that when it has been subjected to treatment calcu- 
lated to increase the amount of crystallised carbon (accord- 
ing to the second proposition), the resistance to elongation 
and the breaking strain upon the original sectional area 
has been raised. The breaking strain upon the fractured 
sectional area is, however, not thus increased, but nearly 
always lowered, and the explanation of this I think is, that 
in hard steel the metal under tension is in many instances 
cut by the crystals of carbon, and a kind of tearing action 
is set up, very similar to the effect produced on touching 
a piece of stretched india-rubber with a knite, an idea 
corroborated to some extent by the fact that hard steels 
almost invariably break with a clean fracture at right 
angles to the length of the test. I would respectfully 
commend this last proposition, and the arguments | have 
given in favour of it, to the consideration of engineers and 
others, who may be engaged in the manufacture or use of 
steel for constructive purposes, boiler-making, shipbuilding, 
&c. In this and kindred societies the wish has of late been 
expressed that steel might be allowed to be used for such 
purposes, having a higher initial strength than that which 
has been sanctioned hitherto ; but I think that if my argu- 
ments hold good, it will be seen that it is impossible to 
effect this except by an increased content of carbon, and 
consequent lessened ductility ; and 1 would ask, consider- 
ing the increased difficulty of working the material and the 
less reliance to be placed upon it, whether it is worth while, 
for the sake of saving a slight percentage of weight of 
material, to run the risk of failure and fracture, it may be 
involving loss of life and destruction of property far more 
than counterbalancing the primary saving, besides bringing 
a bad name upon the material and hindering the develop- 
ment of its use, the thing which above all otuers it should 
be our wish to avoid? 

I hope, in conclusion, that this paper may not be con- 
sidered too long or too tedious. ‘The importance of the 
subject, as I stated at the outset, must be my apology to 
any who think so. 








Tue GRowTH OF ConAL.—After a cruise of a few months 
in the South Pacific, a French man-ot-war was recently found 
to have specimens of living coral growing upon her hull. 
This interesting discovery has thrown some light on the 
The evidence 





also ENGINEERING, vol. xxix., pp. 59, 77, 139, and 159. 





diameter of 9 in. and a weight of 24 1b., in nine weeks. 





ENGINEE RING. [JUNE 9, 1882. 
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ANTHRACITE, OR STONE COAL. 
To Tae Epiror oF ENGINEERING, 

S1z,—The triumphant successes which a quarter of a 
century ago seemed to reward the efforts of the South Wales 
stone coal proprietors to establish the superiority of their 
coal as a steam generating fuel present in their permanent 
results a contrast so marked as to afford no occasion for 
surprise should scepticism of its general adaptability widely 
prevail. 

My connexion with the movements which have been made 
in this direction, and my active participation in many, enable 
me, I think, to distinguish with an approach to certainty 
the causes to which this contrast is attributable—in what 
they consist, and whether absolute or merely conditional in 
their nature—and considering that many of the questions 
involved have a far wider significance than attaches merely 
to the interests which they may appear to more immediately 
affect, I believe that a brief reference to the facts of past 
experience, and the conclusions they in theory necessitate, 
the accuracy of which has been confirmed by practice, will 
not be deemed uninteresting nor entirely devoid of value. 
These considerations have prompted me to avail myself of 
the opportunity which has kindly been afforded me, and 
which I gratefully accept, of publishing a series of two or 
three articles on the subject in your columns. 

It will be found that I treat the questions to which I have 
alluded as comprised in that of whether the acceleration of 
the combustion of coal in steam boilers by chimney, or 
suction blast, or draught, be not necessarily attended by a 
proportionately lavish and needless expenditure of fuel, a 
question I think worthy of more attention, and more espe- | 





cially on the part of naval engineers, than it has hitherto | 
received, and should objections be raised to any of the 
arguments I have employed, I can only say that I will 
endeavour to the best of my ability to render a satisfactory 
answer. 
I am, Sir, yours truly, 
Ricaakp W. PERKINS. 
Broullys Castle, Brecknockshire, 
February 14, 1882. 








That anthracite possesses greater evaporative power than 
any other ccal there is much evidence to show, nor would the 
fact, presuming it to exist, that in some cases of comparative 
trials of stone coal, or anthracite, and ordinary steam coal, 
the economical results have been in favour of the latter be by 
any means conclusive of the falsity of the proposition, when 
other trials, the results cf which are attested on equally good 
authority, afford even more convincing proofs of its truth. 

Messrs. John Hall and Sons, the weil-known gunpowder 
manufacturers, have used stone coal for the last twenty-six 
years, and say that, assuming the price of north country coal 
and anthracite to be the same, the latter would be 20 per 
cent. the cheaper of the two. They use chimney draught 
ard no special appliances. 

During the period of the Crimean War the late firm of | 
Messrs. Richard Morgan and Sons sent a cargo of the Big 
Vein stone coal of the Cwm Aman district (Caermarthenshire) 
from their Gellyceidrim Colliery to Cherbourg Dockyard by | 
order of the French Government. Comparative trials of the 
stone coal and of Powell’s Duffryn steam coal were then 
instituted by the dockyard authorities. There were two | 
trial tanks, exact counterparts. The stone coal was employed | 
under the one and Powell's Duffryn under the other. From | 
the top of each tank was a vertical glass tube used for testing 
the power of a coal by noting the height to which it would 
cause a column of water from the tank to ascend. The steam 
was raised by the steam coal in less time by from two to three 
minutes than by the stone coal, but when the power of the 
latter had reached its full development it cast a jet of water 
through the tube to the top of theengine-room, whereas the 
other coal was incapable of forcing it even to the top of 
the tube. The quantity of ashes trom each coal was weighed 
at the close of the experiment, and the advantage in this 
respect was in favour of the anthracite, but we are unable to 
state the precise quantity of either. 

The official authorities, fully convinced of the great supe- 
riority of stone coal as manifested in the results of these experi- 
ments, ordered another cargo for one of the French warships 
then under orders te proceed to the Baltic to join the allied 
fleets, although the price paid for the stone coal, viz., 14s. 6d. 
per ton on board ship at Llanelly, rendered its cost delivered | 
at Cherbourg 25 per cent. in excess of that of the other (known | 
as one of the highest class steam coals of South Wales) at the 
time. 

The order was executed, but was never repeated. The 
question Why? which naturally suggests itself, may be asked 
in respect to all the temporary successes which have been 
gained since stone coal in the early years of steam navigation 
was used in the boilers of a river steamboat called the Anthra- 
cite* as she daily turned up the waters of the Thames with 
her paddies tothe present time. They comprise trials in the 
beginning of 1841 in the steam boiler furnaces at the water 
works of Paddington and of Kew. The late Sir William 
Clay, at that time the chairman we believe of these com- 
panies, was also largely interested in the Garnant Stone Coal 
Colliery, in which concern the writer’s father was the manag- 
ing partner ; thus it will be seen that the trials could not have 
been made under more favourable auspices, At one of these 
works, the Paddington, if we remember, stone coal failed to 
maintain a sufficiency of steam. At the other this diffi- 
culty was not experienced, but whatever economy resulted 
from the use of anthracite as compared with north country 














* This occurred at a period long anterior to the introduc- 
tion of the Merthyr steaw coals, and the term anthracite was 
even then used to denote stone coal, but it is now frequently 
adopted by proprietors of Merthyr Aberdare Collieries, from 
which no stone coal, or anthracite, is producod. The con- 
fusion which this practice is so naturally calculated to create 
has to our knowledge been frequently caused by it. 








small, the coal then commonly used at the Kew Water Works, 
it did not sufficiently compensate for the difference in price, 
but the price of anthracite was then very much higher rela- 
tively to other descriptions of coal than it is at present. 

In 1847 some 12(0 tons were sent from the Garnant 
Colliery to Southampton, for the use of the ‘Washington line 
of steamers, all of which used American stone coal on the 
outward voyage from New York, and it was desired to use 
the same description of coal in preference to the Merthyr 
Aberdare steam coal which had hitherto been employed on 
the return passage. The combustion of the coal was accele- 
rated by means of a fan. 

One of the first steamers that was coaled with South Wales 
stone coal, the Washington, steamed out of the harbour of 
Southampton in gallant style, but in the space of three or 
four hours returned. No difficulty had been experienced in 
maintaining an ample supply of steam, but her tirebars had 
melted in the ashpits. 

To meet this new and unexpected difficulty water-bars were 
invented and found objectionable, and comparatively little 
attention was directed to this subject until 1854, when the 
hopes of the stone coal proprietors were revived and their 
prospects considered secured by the passing of the Smoke 
Nuisance Act, Considerable exertions were made to establish 
a demand for stone coal in the metropolitan manufactories. 
Engine-men and stokers accustomed to its use were employed 
to instruct the firemen in cases of trials in the management 
of the fires. A large amount of success resulted. The late 
Mr. Daniel Watney, who was then the proprietor of the 
Gwendraeth Stone Coal Colliery, established a considerable 
trade for his coal in London. The Garnant Colliery, in 
which the writer was at that time interested, also furnished 


| some 7000 or 8000 tons annually for the new demand which 


had thus been created, while the late firm of Messrs. R. 
Morgan and Sons already mentioned had established a footing 
in several of the metropolitan breweries and manufactories. 
The impetus thus given induced effort in other directions. 
Through the influence of Mr. Townsend Kirkwood and the 
exertions of himself and partner, Mr. Myers, then of the 
Bonville Court Collieries at Saundersfoot, in Pembrokeshire, 
stone coal received the patronage of Royalty, and the 
approach of the yachts of the Queen no longer marked as in 
ordinary cases by long trains of smoke, was signalled by its 
absence. Stone coal was adopted by the owners of the Great 
Britain steamship, and in the Anglo-Italian line of Messrs, 
McKean and McKlarty, of Liverpool. Two of these boats 
each upon one oceasiov. coaled respectively at the ports of 
Lianelly and Burry Port. Only the ordinary funnel draught 
was employed, yet notwithstanding that with the exception in 
some cases of two or three small perforated pipes taken into the 
ashpits, and traversing the Iength of the furnace for the 
purpose of emitting small jets of steam through the perfora- 
tions into the fires, no special applications were employed, 
and even these in the case we are referring to were abandoned 
as unnecessary ; the published reports ot Messrs. McKean 
and McKlarty nevertheless testified in favour of the great 
superiority of stone coal in point of fuel economy, while in the 
rapidity with which it generated steam it proved equal to 
bituminous coal, but so far as we can recollect, these reports 
relate to a comparison between stone coal and Lancashire or 
Cumberland coal and not We'sh steam coal. The owners of 
the Great Britain published a statement of the large saving 
effected in a single voyage to Australia in consequence of the 
necessity for coaling at intermediate stations having been 
avoided by the use of stone coal. Having mislaid the news- 
paper paragraph, we do not venture to state the amount of 


| that saving lest we should exaggerate it, but we remember 


being struck with astonishment at its magnitude. Wedo not 
overlook in conjunction with this fact, the consideration that 
the Great Britain is a sailing as well as a steamship, but 
although this may lessen it cannot nullify the importance 
of the statement, and especially when it is remembered that 
the owners strongly recommended the Admiralty to continue 
the use of anthracite when this vessel was purchased fora 
transport ship by the Government. While Her Majesty, 
highly pleased with the comfort she derived from the total 
absence of smoke, is said to have demanded in reply toa 
prediction of the destruction of the fiebars, whether the 
supply of a new set could be regarded as impossible ? 

Speaking again from memory, the whole of the stone coal 
used in these steamships was, with the exception of the two 
shipments already named, supplied from the Bonville Court 
Collieries in Pembrokeshire. 

Having in thus presenting one side of the argument, 
omitted no fact within our knowledge calculated to place the 
merits of stone coal befure the public in the most favourable 
light, we shall, on the other hand, not shrink from laying 
bare all the facts which have come within the range of our 
experience that tell in favour of the opposite side of the 
question, and moreover, possessing entire confidence in tho 
real merits of the cause we have espoused, we decline to 
prejudice it by factitious support, and therefore in dealing 
with any difficulties that actually present themselves our aim 
will be to point out the means by which they are to be over- 
come. Their removal can never be effected by simply ignoring 
their existence. 

We have in our possession manuscript reports that have 
never been published of trials made at the period we have 
before referred to that resulted in complete failure, but con- 
fining ourselves exclusively to the examples of apparently 
successful use of stone coal which we have enumerated : 
Where and what are the permanent results? There is not so 
far as we are aware, a single steamship that hoists the British 
flag which uses stone coal in her furnaces. The London trade 
in this coal that was once established by the late Mr. Daniel 
Watney—where is it? We know but of one instance—we 
will not say there are no others—in which stone coal has been 
continuously used from the period to which we have referred 
to the present time, that of Messrs. John Hall and Sons 
before mentioned. To what causes is this dearth of perma- 
nent results from so considerable an amount of temporary 
success attributable? We will briefly touch upon one before 
passing on to that which alone claims serious consideration, 





for while the former is purely artificial in its character, the 
latter must be sought in the natural peculiarities of the eval. 

The introduction of stone coal for steam boilers has, as it 
is only natural to suppose, been opposed by large and power. 
ful interests. 

During the period of its temporary success it may almost 
be said to have been placed under the ban of excommunica- 
tion, so far as regaris this application of it by the leading 
members of the London Coal Exchange; there were, however, 
exceptions. It was to one of these, that of Messrs. Jones and 
Sells, that the coal trade which was for a time established is 
toa large extent due. Many years have elapsed since the 
dissolution of their partnership, on the occasion, we believe, 
of the retirement ot the senior member from business; Mr. 
Sells is now a partner in the large and important business 
concern of Messrs. Charrington, Sells, and Co. 

It was through the instrumentality of the former firm that 
trials of our coal were made not only by the Messrs. Hall but 
also by many other important firms, and who gave testimony 
to the advantages they had derived from its use in the bvilers 
of their steam engines, nor is there presented any cause for 
surprise that bribery and other malpractices were resorted to 
with the view of defeating the object of the stone coal pro- 
prietors. At one trial we superintended on behalf of the late 
tirm of Messrs. Richard Morgan and Sons, we were compelled 
to insist on the discharge of the whole of the firemen before 
we could consent to proceed with it. Our request was after 
a little hesitation acceded to and the issue was completely 
satisfactory. In none of these cases were any special blast 
appliances used, but at the same time it is equally true that 
for want of them the failures we experienced were numerous, 
and in probably the great majority of those in which success- 
ful results were obtained, these were solely due to the great 
care and attention paid to the fires. When, moreover, it is 
remembered that those whom it had been found necessary to 
instruct in the management of stone coal fires were liable to 
be substituted by others who had received no such instruction, 
failure is not to be wondered at, but let any neglect on the 
part of the stokers be as easily and speedily repaired when 
furnaces are coaled with anthracite as when ordinary coal is 
used, and then one of the chief impediments to a large exten. 
sion of the demand for this truly valuable coal will imme- 
diately disappear. Although it does not appear that the 
stone coal proprietors of the present day have realised the 
importance of this, the results of former experience convince 
us of its necessity. For let it not be furgotten that notwith-. 
standing that anthracite of best quality possesses more eva- 
porative power than any other coal, best Welsh steam coal 
for example. Yet as this is in either case only developed in 
combustion, and as stone coal is naturally a fuel of slower 
combustion, it necessarily follows that the evaporative power 
of steam coal will, under ordinary conditions, be more speedily 
realised. We affirm this to be the case notwithstanding the 
reports of Messrs. McKean and McKlarty before referred to, 
which appears at first sight to show it not to be so, but this 
question we shall refer to more particularly presently. 

It will be recollected that the trial of Welsh anthracite in 
the furnaces of the Washington would have been com- 
pletely successful but for the destruction of the firebars. 
Whether foul means were resorted to we are unable positively 
to state, although it was believed at the time that there were 
reasonable grounds for suspicion. 

The Welsh steam coal trade was then still in its infancy. 
Some of the Aberdare Merthyr Colliery owners were at 
Southampton at the time and appeared to take much interest 
in the matter. And upon one of them being afterwards 
jestingly accused of corrupting the engineer, he replied simply 
by suggesting that his integrity had not been duly appre- 
ciated, and that the price at which he himself should have 
valued it would certainly not have been less than a 50. 
note. We leave it to our readers to draw their own con- 
clusions. The sum presented to the engineer by the Garnant 
Stone Coal Company was five guineas. 

In 1875, we instituted some comparative trials in the boiler 
of an engine at Swansea. The steam coal used was Powell's 
Duffryn4ft. vein. It is from this vein that the best coal 
in the Merthyr Aberdare district is produced, but the quality 
varies according to the locality in which it is worked. The 
Duffryn Collieries are situated in the most favoured locality. 

The stone coal was the Hendreforgan. Trials of both 
were made, first in an ordinary furnace and with chimney 
draught, and afterwards in a furnace consisting of the hollow 
perforated firebars through which blast was impelled into 
the fires to quicken combustion by means of a fan, steam jet, 
or other blowers. When the ordinary furnace was used, the 
steam coal as usual evaporated 25 per cent. more water than 
the anthracite in the same period of time, the advantage in 
fuel economy appeared to be 11 per cent. in favour of the 
latter, but when the hollow bars and fan blast were employed 
the evaporative efficiency of the stone coal was increased by 
55 per cent., and that of the steam coal by 16 percent. They 
were thus equalised: the comparative economical results 
being three-fourths per cent. in favour of the steam coal. The 
ordinary firebars were slightly damagea after a trial of the 
steam coal of five hours’ duration, the hollow perforated fire- 
bars remained at the end of the experiments perfectly 
uninjured. Trials in the same boiler with steam jet blowers 
substituted for the fan were then made, and equally advan- 
tageous results obtained. 

Further trials were also made with these blowers at sea in 
the Balmoral, a steamer ordinarily running between Swansea 
and Bristol, and in the screw steam tug Ernest. The 
furnaces were in both cases supplied with stone coal, but the 
boilers in the Balmoral being worked at a steam pressure of 
only 20 lb., this was found inadequate for the effective opera- 
tion of the blowers, and consequently the average speed of 
the vessel was not maintained. 

In the Ernest, the boiler primed to an unusual extent, an 
evil greatly increased by the tossing of the vessel in a heavy 
sea. This caused the injection of a considerable quantity 
of wet steam into the fire. The adequate efficiency of steam 








jet blowers is doubtful if worked at a lower pressure than 
40 lb., although in some instances this is not required, while 
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the effect of throwing wet steam into a fire sufficient to make 
it “ hiss,” is too obvious to need comment. i a 

A few months after these trials the Metropolitan District 
Railway Company applied, at the recommendation of the 
writer, a steam jet blower and hollow bars to the boilers of 
their pumping engine at the Temple Station, where the 
chimney draught was so bad that it was found difficult—at 
times impossible—to generate a sufficiency of steam to keep 
the engine going, although the best Welsh steam coal was 
used. After the application of the blast system a larger 
supply of steam than was r« quired could be maintained with 
a the small of anthracite, and the furnace bars after 
having been in constant use for three years were as perfect 
as when taken from the moulds in which they were cast. 

There are several modes of applying the steam jet. One 
consisting of a separate steam jet injected into the mouth 
of each furpace bar tarough a fine ope | nozzle; another 
which, in addition to a particular mode of directing currents 
of air for the purpose gt apes. smoke issue and insuring 
more,perfect utilisation of the gases thrown off in combustion, 
provides a blower to each pair of bars prolonging the outer 
sides of each pair as well as the top surface to the front 
extremity of the dead plate ; their inner and contiguous 
sides forming a juncture in a point at its inner extremity. 

We are not aware of any other inventions that to an equal 
degree accelerate the combustion, insure the utilisation of 
the gaseous products thus thrown off, and at the same time 
afford protection to the furnace bars to the greatest pessible 
extent. Were we to attempt in the fewest words to accurately 
state the advantages which such a system secures the follow- 
ing is the phrase we should employ to express them: The 
Meximum of Efficiency and Economy. 

(To be continued). 








FIELD TELEGRAPHS. 
To THE EpIToR OF ENGINEERING. 

S1r,— You were kind enough in your last issue to notice 
my paper on “‘ Field Telegraphs,”” and you would mach 
oblige me if you woul dkindly correct a slight error made 
in that notice. 

I did not advocate the employment in the field of skilled 
civilian operators from the Post Office, but I pointed out 
the great advantages gained for field service by the employ- 
ment of our military telegraphists in the Post Office during 
peace time. 

We have had for some years a large staff of military tele- 
graphists permanently employed in the Post Office Tele- 
graph Department, and I have found these non-com- 
missioned officers and Sappers of the Royal Engineers to 
be efficient operators of a high standard and to be smart 
soldiers and thorougbly reliable employés on field service. 

Yours faithfully, 
ARTHUR H. BaGNoLp, Lieut. R.E. 

Junior United Service Club, S.W., June 3, 1882. 








THE RADCLIFFE BOILER EXPLOSION. 
To THE EDITOR OF ENGINEERING. 

Sir,—I did not see your question ‘‘ the year before last,”’ 
as referred to in your article of May 26th, as follows : 
** Do or do not boiler inspection companies consider that 
their inspections of the boilers insured by them are sufficient 
to warrant the owners of these boilers from dispensing 
with other skilled inspection, or is it considered that boiler 
owners should have their boilers subjected to skilled inspec- 
tion quite apart from that of the employés of the insur- 
ing company *”’ 

So far as the company I represent—the Yorkshire Boiler 
Insurance and Steam Users’ Company—is concerned, un- 
doubtedly Ido regard our inspection as sufficient to dis- 
pense with other skilled inspection. 

I consider one ‘‘thorough’’ examination per year for 
each boiler is due from the company to the insured, and if 
euch ‘‘ thorough’’ is not given by the time the thire year’s 

remium is due the company ought to cease to insure the 
oiler not so examined. Such has been the practice of this 
company for years, and whilst we have lost some boilers 
in consequence, its general effect is to bring before the 
owner of the boiler this fact—that our responsibility as 
insurer ceases, and his own undivided responsibility com- 
mences. 

It is a notorious fact that one large boiler insurance 
company have made ‘‘ thorough” examinations of only 
about 50 per cent of the boilers they have insured. It is 
not to be wondered at that this company have every now 
and then to reckon with the public, as being in some way 
responsible for explosions. In Balme and Pritchard’s case, 
four and a quarter years elapsed between a ‘‘ thorough”’ 
examination and the explosion. In this, the Radcliffe 
boiler explosion, eleven years elapsed between dates of 
“thorough.” 

When a consideration is paid by the insurer year after 
year, and no “thorough” examination is made for more 
than two years, and an explosion resulting in loss of life 
occurs, it is,in my opinion, just as much the duty of the 
Home Office to indict such insurance company as it was 
for them to indict a boiler owner who had no skilled inspec- 
tion, asin the case of Regina v. Hirst; and if the same 
judge tried the case I have no doubt a judgment would be 
obtained against the company. 

Prior to the Batley explosion we had a man in our serviee 
whose business it was to arrange vivd voce with boiler 
owners for ‘‘ thorough” examinations in cases where the 
ordinary notices asking for “‘ thorough” had failed. If 
such examination could not be arranged for at such in- 
terviews the boiler ceased to be insured by us; and we 
thereby ceased to have any responsibility as to the result. 

I have year by year given the number of “‘ thoroughs” 
made by my company. These figures have been indirectly 
doubted by other companies, and with regard to this I may 


say that 1 am prepared to let any auditor see our books. 
They are as follows: 


‘** Thoroughs’’ made. 


1878 77 per cent. of boilers insured. 
1879 84s, ” ” 
1880 98 ” ” ” 
1881 102 


” 9 ” 
Some time ago one of Her Majesty’s inspectors of fac- 
tories made a suggestion to me which, I think, if carried 
out, would work simply and efficiently if embodied in an 
Act of Parliament, and would keep boiler insurance com- 
panies and boiler owners alike up to their duty. It is this: 
That upon each thorough examination a certificate should 
be sent to the boiler owner, and this certificate should be 
produced to the factory inspector, who should report to his 
department the date of such examination, and the date of 
previous ‘‘thorough,’”’ when the interval would thus he 
plain and palpable to all concerned. 
Yours obediently, 
JoHN WAUGH, 
Chief Engineer of the Yorkshire Boiler Insurance 
and Steam Users’ Company, Limited. 

Bradford, June 6, 1882. 





To THE EDITOR OF ENGINEERING. 

Sin,—In yonr report of the Radcliffe boiler explosion, 
noticed on the 26th ult., the question is repeated, ‘‘ Do 
boiler inspection} companies consider that their inspections 
of boilers insured by them are sufficient to warrant owners 
of these boilers from dispensing with other skilled inspec- 
tion:’’ As it is very improbable that all such companies 
will agree to answer this question, I take the liberty, as a 
canvassing agent having some practical mechanical know- 
ledge, to state my opinion of the idea entertained by the 
company I represent, and the clients amongst whom I have 
worked during the past two years and more—which is, 
that this company does consider its inspections sufficient, 
and all the firms whose boilers are under its care have 
joined the company under that impression. 

The following, amongst other questions, are invariably 
asked by firms, ‘‘ What is your system of inspection? Does 
one man examine the boilers in a certain district, or do 
you check each man’s work by varying the journeys of 
inspectors ? How often do you examine boilers thoroughly, 
and externally * What is the object of the external exami- 
nation? Do you insist upon the thorough inspections 
being made within a given time, and do you insist upon 
your suggestions being carried out ? Should these questions 
be answered satisfactorily, and the firms propose boilers 
for insurance, the proposal is invariably accompanied with 
the verbal remark, that they are insuring in order to secure 
as much as possible the safety of boilers, and to throw 
the moral responsibility of any accident on to the shoulders 
of the insurance company, to which I reply that the com- 
pany is quite prepared for that responsibility for which it 
was incorporated. This company has never any trouble in 
arranging for thorough inspections, as proved by the fact 
that for the past three years, not one boiler has been 
longer than fifteen months between each ‘‘ thorough,” and 
that without any threat of discontinuing insurance. 

Although claims are being constantly paid for collapse 
of flues and other minor causes, not one explosion has 
occurred, nor has there been the least casualty to life or 
limb in connexion with any boilers under this company’s 
care, since its incorporation, now some ten years ago. In 
conclusion, I would remark that, although it seems rather 
cool toask Mr. Burton (in the Radcliffe explosion case), after 
the explosion, ‘‘ What would he have done, if the insurance 
company had notified lapse of policy unless arrangements for 
early ‘thorough’ were made ¢’’—yet the weight of evidence 
from the experience of the company I represent would 
justify Mr. Burton in the answer given. As I have no 
desire to figure as a canvasser for a certain company, and 
my employers do not know of my intention to write, I sub- 
scribe myself 


June 5, 1882. BRIEVETE. 








THE INDIAN PUBLIC WORKS DEPART- 
MENT. 
To THE EpiroR oF ENGINEERING. 

Str,—The civil engineers of the Indian Public Works 
Department ought to be grateful to you for the attention 
you have given to the above subject in recent numbers of 
ENGINEERING, and also for Mr. A. R. Binnie, M. Inst. C.E., 
- his clear, full, and able letter in your issue of May 
5th. 

It is certainly surprising that Sir George Campbell should 
rise in his place in Parliament and emphatically deny that 
civil engineers are unfairly treated as compared with Royal 
Engineers of the same service. It would be wrong to allow 
a statement of this kind from such an eminent authority 
on Indian matters generally to pass unchallenged, and I 
write to support the statements of Mr. Binnie, who, it seems 
to me, has conclusively proved his case. 

While civil engineers have no scope outside their own 
department, Royal Engineers not only monopolise all the 
higher administrative posts in the military branch of the 
department, but also those of the civil departments, such as 
railways, canals, roads and buildings, public works 
accounts, telegraphs, trigonometrical and revenue surveys, 
mints, and engineering colleges. 

It is not merely that they at present hold all these more 
highly paid and responsible positions, but it seems to be 
their policy to hold them for their own branch of the ser- 
vice now and in the future to the entire exclusion of the 
civil engineers. Thus, in the railway branch, which is 
becoming more and more important, no civil engineer is 
ever appointed as consulting engineer, or as assis:ant toa 
consulting engineer ofa railway. These appointments are 
entirely and without exception reserved for Royal Engineers, 
which is also practically the case with all those of the 
Public Works secretariats, imperial and provincial. These 





consulting engineers control the whole railway system, 


than are attached to this office in England, and it is surely 
a grievance that the civil engineer, however capable, zealous, 
and —— he may be, can never hope to attain his 
promotion to these important administrative appoint- 
ments. 

Again, civil engineers consider that they have a just 
cause of complaint in not obtaining a fair share of the 
appointments to the management of railways. In the 
State Railway branch there are about 195 civil and 39 
Royal Engineers, yet nine of these appointments are held by 
Royal, and only three by civil engineers, and it would 
appear that it was the original intention to exclude the latter 
from these posts altogether, for some time ago, young Royal 
Engineers were invited to volunteer for training as managers, 
while young civil engineers were only permit to 
volunteer for the inferior posts of the Revenue branch, not 
carrying promotion to the higher administrative post of 
manager. 

There is also a strong feeling of dissatisfaction in the 
department in regard to the transferring of Royal Engi- 
neers from one post to another, very often prejudicially 
affecting the promotion of the civil engineer. ‘The case of 
injustice Mr. Binnie alludes to is, as he remarks, by no 
means a solitary instance, for many of recent occurrence 
could be adduced, such as the transfer of Royhl Engineers 
whose experience has been entirely in the accounts branch, 
to the control of military works, or the management of a 
railway, and back again to accounts as the pay and posi- 
tion suit, or the transfer of an officer from the Army 
Signalling Department to the appointment of deputy con- 
oalines engineer for railways, &c. 

There has been a great deal written as to the Royal 
Engineer’s practical knowledge and experience of the 
engineering profession in India. With reference to this I 
would wish to point out a few facts gleaned from the 
official returns. On the 30th June, 1881, the Royal Engi- 
neers in the railway branch were employed as follows: 

Director General of Railways ... 1 


one one 


Consulting Engineers’ Department 12 
Management of open lines oso 9 
Engineers-in-chief ooo 2 


On works of construction ee om & 
Temporarily transferred to other departments 2 
On leave ‘ls = aw © 


Total — is 39 

Thus out of the whole number there are only five 
acquiring practice in the work of construction. The real 
fact is that they do not bear the heat and burden of the 
day with the civil engineers in order to gain a thorough 
practical acquaintance of the civil engineering profession 
in India, but lay themselves out for the higher, better paid, 
and less exposed administrative appointments of the 
department. As long as this state of affairs continues, 
discontent and dissatisfaction will remain amongst civil 
engineers on account of their exclusion from a fair share 
of these posts. 

It is to be hoped that the India Office in working out the 
reorganisation scheme of the Public Works Department 
now under consideration will place the relations of the 
Royal and civil engineers on an equitable basis in regard 
to all the points so ably discussed in Mr. Binnie’s letter, 
and in previous articles of ENGINEERING. 

I am, Sir, your obedient servant, 

May, 9, 1882. 


COLD AIR MACHINES. 
To THE EDITOR OF ENGINEERING. 

Sir,—I note in your issue of the 2nd inst., that Mr. 
Kilbourn accuses me of misstatement. I would simply 
ask you to lay my letters beside those to which they were 
answers, and I fancy that, although necessarily short, they 
are pretty accurate. The salient points in Mr. Kilbourn’s 
last letter, are, first, that it is of no importance that a 
compressor should work against a considerable amount of 
vacuum twice during every revolution; and second, that 
an efficient air compressor was made before a compressor 
with inlet valves, as delineated by me. To the above I beg 
to reply that it is only too evident that Mr. Kilbourn does 
not consider it a disadvantage that a machine should, from 
its construction, be compelled to do a considerable amount 
of useless work—an admission which he would have done 
well to reconsider, before reiterating; and secondly, his 
latter remark is certainly no reply to my annunciation of 
one point, ‘‘ amongst others,’’ necessary to an efficient air 
compressor. Yours, &c., 


J. W. DE V. GALWEY. 
Warrington, June 7, 1882. 


THE Royat CoRNWALL Potyrecunic Society.—We 
notice that an announcement to the effect that the Jubilee 
Exhibition of this Society will be opened at Falmouth on the 
5th of Sertember next. It is intended that the Exhibition 
shall be on an extensive scale, and the committee have defer- 
mined to make the Exhibition representative of the progress 
of the past half-century in science and art, mining enterprise, 
naval architecture and fishing, meteorology, photography, 
natural history, and statistics, as well as the fine arts, pure 
and applied, more especially in connexion with the county 
of Cornwall. The Exhibition will be attended by men 
eminent in science, who will come to Falmouth after the 
British Association meeting at Southampton, and several of 
whom will deliver lectures at the Jubilee. Electricity and 
the electric light will be a special feature of the Exhibition. 
The Exhibition will occupy the Polytechnic Hall and the 
Volunteer Drill Hall, and will be open for double the ordi- 
nary period. Excursions will be made ona large scale 
for exploring the sea coast, the scientific and archxological 
interests, and the natural beauties of the neighbourhood. 
In order to insure success the committee especially solicit 
the aid of all Cornishmen. They estimate that 600/. will be 
required to carry out the objectin view. Special donations 
amounting to 2801. have already been promised, including 
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251. from the Queen. 
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LEATHER MACHINERY. 

WE annex illustrations of a newly-designed combined 
machine now being made in considerable numbers for 
finishing the back and polishing the face of skins of 
eather, viz., Jones’s patent flufting machine. as made by 
Mr. Thomas Matthews, Imperial Iron Works, West 
Gorton, Manchester, for the patentee. This machine 
consists of emery and brush wheels fixed in a strong 
and compact hollow cast-iron case, combined with an 
exhaust fan, which is shown in detail in Figs. 4 to 7. 
The brush wheel is regulated as required by the weighted 
lever or treadle, at the end of which a simple adjustment 
is provided to set the wheel from time to time as may be 
required as the brush wears down, so that pressure of the 
brush against the leather shall be only so mueh as is 
needed. The upper wheel is covered with emery cloth 
so simply fixed that a change of cloth can at any time be 
made in the course of three or four minutes to suit the 
kind of work required to be done. The curved row of 
round bars shown in section form a grid which prevents 
the skin from passing into the casing should it slip at 
any time from the workman’s hands, but permits the 
particles removed by the wheel and brush to be drawn 
away by the exhaust fan. A second screen or perforated 
plate stops any loose pieces that may pass the bars, and 
prevents them from getting into the fan A suitable 
opening with cover is provided for cleaning out the case. 
Still there is much “ fluff ” which the fan has to draw off 
and blow away, and it is necessary that a pretty frequent 
examination of the fan dise should be easily made. Hence 
the maker has designed a very neat arrangement of a 
divided case for the fan, the upper portion, as shown in 
the general view of the machine, or as more clearly seen in 
the separate views Figs. 4 and 6, being hinged, and fitted 
simply with flat-faced metallic surface joint to the lower 
half and upon the circular end of the connecting pipe. 
The condition of the inside of blowing and exhaust fans 
is a matter which seldom receives due attention in any 
engineering works, and much waste of engine power is 
constantly going on where unsuspected, till a continual 
straining of belts or great loss of blast calls attention to 
the fan after much time and money have often been 
expended in new belts, examination, and re-laying of 
blast pipes, &c., whereas the use of such a simple con- 
trivance as the hinged cover here shown would enable an 
examination and cleaning out of the fan to be made at any 
stopping time. 

When working this fluffing machine, the operator, who 
stands at the back of the brush wheel, and with the 
sloping table before him, has both hands free to manipulate 
the skin. The surface acted upon is equal to the width 
of the emery wheel and brush (6 in.), and the pressure is 
uniform the whole width of contact as the leather passes 
between them. The emery wheel being uppermost, the 
work is clearly seen whilst being done, thus preventing 
the necessity for tarning about of the skin as is usual 
with the ordinary emery wheel upon which the skin is 
held by the downward and uneven pressure of the work- 
man’s hand, and obviating the risks of unseen mischief, 
which are drawbacks to the usual process. The machine 
is adapted for the “heaviest” or “lightest” work, and 
does either with great rapidity. A small platform, about 
2 ft. square, to suit the height of the workman, should be 
placed in the front of the machine, so that he can place 
his toe on the lever to work the treadle as he wishes. 
To any one who is acquainted with the usual operation 
which this machine is designed to perform, it will be 
evident that this arrangement is one calculated to turn out 
a large amount of work in a very satisfactory manner, 
and we understand that machines can be seen at work at 
the Cambrian Leather Works, Wrexham. The improve- 
ment in the fan casing is one which, as we have pointed 
out, is suitable for general application. It will be 
noticed that the fan can be used either as a blower or 
exhauster, the air being led to the centre of the disc 
from each side through the casing. 








THE KLUG VALVE GEAR. 

We give this week, on page 582, a perspective view 
of a pair of compound marine engines, constructed by 
Messrs. Ross and Duncan, of the Hyde-park Street 
Engine and Boiler Works, Glasgow, these engines, which 
have cylinders respectively 12 in. and 21 in. in diameter 
with 16in. stroke, being fitted with the Klug reversing 
gear. The reversing gear, of which Messrs. Ross and 
Duncan are the licensed manufacturers for this country, 
is the invention of Mr. George Klug, and it has already 
come into extensive use on the Continent. The arrange- 
ment of the gear will be readily understood on reference 
to the detail views on page 582 and annexed. 

In the views on page 582, Fig. 1 is the general per- 
spective view of the engines already referred to, while 
Fig. 2 is a horizontal section through the cylinders, 
showing the arrangement of the valves; Figs. 3 and 4 
show the crankshaft and eccentric, and Fig. 5 is an 
elevation of the reversing gear, of which further detail 
views are given in Figs. 6, 7, and 8 on the present page. 
From these views it will be seen that the crankshaft has 
formed on it, by the side of each crank, an eccentric of 
small throw, the centre line of this eccentric coinciding 
with that of the crank it adjoins. Each eccentric hasa 
short rod E, P, S, Fig. 5, of which the outer end S is 
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coupled by a suitable rod to the valve spindle T, as} 
shown, while the intermediate point P is coupled to the| 
lower ends of a pair of pendulum links PR. These 
pendulum links swing at their upper ends on a centre R| 
carried by the reversing frame R M, the former of which | 
is best seen in the perspective view and in Fig. 8. To} 
this frame is, in the small engines we illustrate, directly | 
attached the reversing lever, as shown. The section| 
Fig. 8 shows clearly the manner in which the reversing | 
frame is mounted, there being fixed on the bedpl:te of| 
the engines what Mr. Klug calls a “ segment standard,” 


Fig. 6. 
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at the lower part of which is the bearing on which the, 
reversing frame is carried. The upper part of this 
standard is of segmental shape, and thoroughly guides 
the upper part of the reversing frame, while it also 
serves as the catchplate. Figs. 6 and 7 show respec- 
tively a side view and plan of the bottom bearing of 
the reversing frame, and as both this bearing and the 
seginent bevel groove are adjustable for wear, the gear | 
is readily maintained in proper order for high-speed | 
working. 

The diagram, Fig. 9 annexed, shows the valve motion | 











produced by the Klug gear, from which it will te seen 
that in all positions of the gear there is given to the lower 
end of the cylinder a longer admission of steam, a wider 
port opening, and a greater compression than to the 
upper end, thus compensating more or less approximately 
for the effect of the weight of the moving parts, and 
giving smooth running at high speeds. 

As will be seen from our perspective view, the Klug 
gear is very convenient in its application to inverted 
cylinder engines, and its details are well worked out. 
On the Continent about seventy pairs of marine engines 
have already been fitted with it, and the results have been 
very satisfactory. The extensive shipbuilders and engi- 
neers, Messrs. Janssen and Schmilinsky, of Hamburg, 
have done much to further the practical success of this 
gear, and they are now fitting no other arrangement to 
their marine engines, while the gear is also being 
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applied on the Continent by Messrs. Howaldt Brothers» 
of Kiel, by the engineering works of the late Mr. F. A. 
Egells, at Berlin and Kiel, and by Messrs. Sachsenberg 
Brothers, of Rosslau. In conclusion we may state that 
there are now working on the Rhine a number of screw 
tug-boats fitted with the Klug gear, the engines of 
these boats—which have cylinders 14} in. and 25 in, in 
diameter with 20 in. stroke—running at 185 revolutions 
per minute when not towing, and 175 revolutions per 
minute when towing. At these high speeds’ the Klug 
gear has been found to give every satisfaction. 
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COMPOUND ENGINES. 
On a Method for Calculating the Indicator Diagrams 
of Compound Enyines with Receiver. 
S. Van Veen and H. M. Van Aaver, Constructors 
of the Royal Dutch Navy. 

Every one interested in steam engineering knows that 
up to this day the ratio of the cylinders in proportion to 
each other and to the receiver in the compound engines 
constructed by different manufacturers, varies almost as 
often as there are different constructors. One of the 
causes of this is that, asin fixing such details much more 
attention is commonly paid to circumstances like the 
space to be disposed of and easy management than to 
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receiver, which latter, as is known, permits the cranks 
to be placed at a right angle. In order to avoid confusion 
we shall call that side of the cylinder which is nearest 
the shaft the under side and the other the upper side, the 
stroke from the upper to the under side the down stroke, 
the reverse the up stroke. 


the high-pressure cylinder and then flows into the 
receiver. At the moment the steam begins to flow from 
the under side of the high-pressure cylinder into the 


the piston of the low-pressure cylinder has already 
traversed a part of, suppose, its down stroke, and this 
volume traversed has been filled with steam from the 
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economy of fuel. Another, and the principal reason, 
however, is that a practical, easy, and exact method of 
calculating the indicator diagrams of an engine to be 
projected, has, we believe, not been published until now. 
t is true that already an attempt in this direction was 
made in a memoire, written in “ Naval Science,” (edited 
by E. J. Reed), in 1873, and entitled “On Compound 
Engines,” the great scientific value of which cannot be 
denied. That memoire contains the theory of projecting a 
compound engine of the receiver type with two cylinders, 
and the author calculates the best ratio of cylinders for 
different rates of expansion. Yet practice has not con- 
firmed the results of that investigation, for however 
great may be its theoretical value, it isa pity that nothing 
has been allowed for practical circumstances, viz., 
compression, clearance, early steam outlet, &c., which, 
when neglected in such an inquiry, cause its results to be 
untrustworthy. 

This subject had long since arrested our attention, and 
if we had known the study laid down in “ Naval Science” | 
at the time we had the intention of trying to solve the | 
difficulty ourselves, very probably the unsatisfactory | 
results arrived at by the scientific writer in question | 
would have discouraged us from ever proceeding in | 
that direction. As it happened, however, we ventured 
to work out a method of our own, and when afterwards 
we had the opportunity of reading the above-mentioned 
memoire, our method was already advanced so far as to | 
make us discover easily the faults of that study, and it | 
was clear to us that those faults had prevented its appli- 
cation in practice. 

If our method, and the results obtained by it, are 
correct, we hope to render a service to the constructors 
of compound engines, by publishing the issue of our 
inquiry. For if we are able to calculate previously 
and correctly the indicator diagrams of an engine to be 
projected, we may by some variances in the ratio of 
cylinders choose that ratio which appears to be the most 
economical and favourable in every respect. 

Before proceeding to explain our method, it will per- 
haps be useful to call to mind the cycle of performances 
of the steam in a two-cylinder compound engine with 





receiver and the upper side of the high-pressure cylinder. 


The steam, after leaving the boilers, first works in | 


receiver, which occurs nearly at the end of the up stroke, | 


before the clearance of the low-pressure cylinder has 
been filled with steam from the receiver, and, conse- 
quently, a new but small depression of the steam in the 
| receiver takes place; for the clearance is filled with 
steam of a much lower pressure, viz., that to which 
the steam of condenser-pressure has been raised at that 
side of the low-pressure cylinder by cushioning. After 
the piston of the low-pressure cylinder has begun its up- 
| stroke, the steam that is compressed in the high-pressure 
| cylinder and receiver flows into the low-pressure cylinder, 
until the under side of the high-pressure cylinder ceases 
to communicate with the receiver. Of course the low- 
| pressure cylinder is, from this moment, filled by steam 
| only from the receiver, until the steam discharge from the 
upper side of the high-pressure cylinder takes place, and 
then the performances of the steam just described are 
repeated by the other sides of the cylinders. It is obvious 
that by choosing a certain angle of cranks we may 
insure that a moment before the steam discharge from the 
high-pressure cylinder, the steam in the low-pressure 
cylinder has already begun to expand. In this case we 
avoid the loss of work in the low-pressure cylinder, 
which is caused by steam of a high pressure filling a 
space already containing steam of lower pressure, and 
raising the latter without developing any power. But 
on examining more minutely the question, we shall see 
| that the angle of cranks thus chosen will be very 
unfavourable for the regularity in the working of the 
| engine, and this will be of such importance that the loss 
of power, caused by the low-pressure cylinder not yet 
| having begun its expansion in the moment of steam 
discharge from the high-pressure cylinder, will always 
prove a fault not to be avoided. Happily the loss thus 
caused is but insignificant. 

In order to prove the justness of this assertion, and, 
meanwhile, to explain our method by an example from 
practice, we shall take an existing compound engine, 
where the cranks are placed at such an angle that at the 
moment the steam flows out from the high-pressure 
cylinder into the receiver the expansion in the low- 
pressure cylinder has already begun. This point excepted, 
all that is said about the cycle of performances of the 
steam in the compound engine remains true. 

Having conceived this it will not be difficult to deter- 
| mine for every position of the cranks, with what parts 

of the high-pressure cylinder and low-pressure cylinder 
| the receiver communicates. 
As we shall calculate chiefly the pressure in the receiver 


| every instant, and we do not want, therefore, the real 


varying volumes of the steam, but only the ratio between 
them, so we represent the volumes of high-pressure 
cylinder, low-pressure cylinder, receiver, &c., by round 
numbers, the ratio of which is the same as between the 
real volumes. In order easily to fix the volume traversed 
by a piston, one has to takefor the stroke of the cylinders 


| the hundredfold of an arbitrary measure, i.e., 100 milli- 


metres, and consequently we may read by means of the 


| rule the volume traversed in percentages of that of the 
| cylinder. Now we make upa Table in which we note for 


each particular point in the course of a total revolu- 


| tion of the engine, the volumes communicating with the 
| receiver. 


For the engine above mentioned, which has 


Commonly this steam has a lower pressure than the | been the object of our investigations, that Table has a 
steam which, from the under side of the high-pressure form as follows: 


TABLE OF VOLUMES. 











l 
High-Pressure Clearance, High-Pressure F | Low-Pressure Clearance, Low-Pressure 
| Cylinder. Cylinder. Receiver. | “" Cylinder. Cylinder. Totals. 
Upper. Under. | Upper. | Under. 
20 3 1.5 47 66 oe 
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cylinder, begins to flow into the receiver, and, conse- 
quently, there is a sudden loss of the latter pressure. 
On the other hand, the pressure of the steam in the 
receiver and the low-pressure cylinder will suddenly rise. 
The upper side of the high-pressure cylinder will, how- 
ever, at that moment have ceased its communication with 
the receiver. The steam from the high-pressure cylinder 
continues to flow into the receiver and the low-pressure 
cylinder till the expansion in the latter begins, From 
this moment, by the movement of the piston in the high- 
pressure cylinder, the steam is compressed in the high- 
pressure cylinder and receiver, until the piston of the 
low-pressure cylinder begins its up stroke, An instant 








In e, f, m, and n we have two values of totals, for in 
these positions the communication of one of the two 
cylinders with the receiver ceases, and in order to calcu- 
late the varying pressure in the receiver we must 
account for this. The second value in these positions 
represents the remaining volume, when either the high- 
pressure cylinder or the low-pressure cylinder ceases to 
communicate with the receiver. 

The totals of this Table enable us to compose several 
equations, that entirely express what happens in the 
engine. The letters a,b, c,d, .... pare supposed to 
represent the pressures. 

23 4 +47 n=70 L=68 c 
















































































































68¢+8 g=76 d=—92e 
85 e=102 f 
21.5h+47 f=69 i=65 k 
65k +5 p=701=—80 m 
75m—9in 





Boiler pressure : 
Pressure in high-pressure steam chest at downstroke 


5 atmospheres absolute. 

Pressure in high-pressure steam chest at upstroke 5} 
atmospheres absolute. 

Counterpressure in low-pressure cylinder }3 atmosphere. 

The pressures a, A, g, and p may directly be found in 
the following manner : the ratio of expansion in the high- 
pressure cylinder being 71.5 per cent. for the downstroke, 
and 62.5 per cent. for the upstroke, and the compression 
in the low-pressure cylinder 17.5 per cent. upper side, and 
12 per cent. under side, we have: 


15+1S »5  =3.76 atmospheres absolute 


a=: 
100 +15 
ox ~ & 
= 25+75,5.93=347 ,, “ 
100+ 7.5 
ga W75+12.5, 15 <o.59 F . 
12.5 
p= 12+7.5 13 =0.56 ie . 
7.3 
After the equations are solved we have : 
h=3.47 
i=2.06 
k=2.18 
l=2.07 
m=1.81 
n=1.44 
p=—0.56 





The equations, although numerous, are very simple, 
always of the first degree, and can easily to solved. The 
pressures being calculated, the diagrams may be exactly 
drawn, and in order to enable every one to judge of the 
value of our method, the calculated diagrams and those 
really taken of the engine are given in Figs. 1 and 2. 

On comparing those diagrams great differences will 
be observed, but also great resemblance. Taking into 
consideration that if the receiver is not sufficiently 
heated by the steam jackets of the cylinders, the steam 
must be cooled, and consequently the pressure lowered, we 
must conclude, since the pressure in the receiver in fact 
becomes lower, that in this engine the receiver has not 
sufficiently profited by the steam jackets. Really this 
is the case, for the receiver placed between the two 
cylinders and heated from the steam jackets of the 
cylinders is so large (its volume is three times that of 
the high-pressure cylinder) that this heating cannot be 
called sufficient. We must point out here with emphasis, 
in engines to be projected, the receiver should for this 
reason be made as small as possible, and our investigations 
have taught us that a volume of receiver equal to that 
of the high-pressure cylinder in most of the cases suffices. 

From the diagrams it may further be seen that there is 
a great difference between the pressure in the boiler and 
the pressure of the steam in the valve chest of the high- 
pressure cylinder, and between the counter-pressure in the 
high-pressure cylinder and the pressure of the steam in 
the low-pressure cylinder ; we conclude, therefore, that 
the steam passages of the cylinders and the steam pipe 
are too narrow, and, in fact, so it is. 

In this way we are able to explain the differences 
between the calculated and the real diagrams to a great 
extent, and on the contrary to predict pretty well the devi- 
ations for an engine in project, thus the practical results 
to be obtained by the application of our method for such 
an engine are obvious. For if the constructors of the 
engine above mentioned had previously calculated the 
diagrams they would have been convinced of their engine 
not being a good one; they would have foreseen that 
the regularity of working would be insufficient for a 
compound engine, the ratio of the maximum and the 
minimum torsional force on the crankshaft being as 4.2 
to 1, and they would have changed the angle between 
the cranks while there was still time, though they would 
have fallen into the loss of power above indicated. 

If we chose an angle between the cranks in such a 
way as to obtain the cycle of performances mentioned at 
first, we have, of course, to do with more pressures to be 
calculated than in our example, but the method of find- 
ing them remains the same. It must also be remarked 
that, though the number of pressures to be sought for 
in our instance has been confined to those strictly neces- 
sary, yet we may find in the same way any intermediate 
pressures we like. 

After these considerations we may with some confidence 
assert, that having calculated the diagrams according to 
the explained method, we have by them a means quite 
sufficient to judge of the working and efficiency of an 
engine. So, when considering two engines only differ- 
ing in the ratio of cylinders, but as for the rest working 
under the same conditions (equal boiler pressure, velocity 
of steam in the passages, valve gear, sufficient heating of 
receiver, &c.), and calculating the indicator diagrams, by 
the same method, it will not be too venturesome to 
say that acomparison of those diagrams tells us as much 
about the efficiency of the engines as would do a com- 
parison of diagramstaken by an indicator. This thought 
leads very soon to the idea of seeking the most advan- 
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tageous ratio of cylinders and admission in the low- 
pressure cylinder for an engine, of which the total 
expansion and boiler pressure are given, by calculating 
the diagrams for a series of cases, which are all alike 
save the rati> of cylinders and the admission in the low- 
pressure cylinder. By the most advantageous ratio of 
cylinders and admission in the low-pressure cylinder are 
meant those values which require a minimum of coals to 
be burnt and a most regular torsional force on the crank- 
shaft. 

These most advantageous values have been sought for 
by us in the case of an engine estimated to work with 
a boiler pressure of 75 Ib., and a total expansion 


of ‘a (often met with). In order to facilitate the com- 


parison of the diagrams, it will be proper to draw the 
diagrams of the high-pressure cylinder and low-pressure 
cylinder in one figure, by taking for both the same scales 
of pressures and volumes, in the well-known manner as 
illustrated (see Fig. 3). 

The greatest power which can be developed by steam 
of the volume A B and pressure O A in acylinder of the 
volume O C, is represented by the area A B DC O. The 
compound engine will always do less work, but the 
question is todiminish the loss. It is very clear that 
the principal loss in power, namely, the area D E F, is 
caused by the sudden loss in pressure, so this must be 
reduced as much as possible; this sudden loss depends 
entirely on the ratio of cylinders and admission in the 
low-pressure cylinder. 

According to the method already explained, a series of 
calculations have been made, in which the ratio of 
cylinders and the admission in the low-pressure cylinder 
were varied; in that manner it was found that for the 
assumed case the best ratio of cylinders is $. From our 
calculations we also concluded that in order to reduce 
the sudden loss of pressure as much as possible in 
practice the volume traversed by the low-pressure piston 
at the beginning of expansion in the low-pressure 
cylinder must be equal to the volume of the high- 
pressure cylinder. This is a rule which has already 
been given many times by writers on this subject, but 
very often is not applied to obtain a regularly working 
engine. 

It is true that the ratio * differs strongly from the 
usual one. In order to be able to make a comparison, 
we have calculated the indicator diagrams to be expected 
from an existing engine with ratio of cylinder 3 and an 
admission in the low-pressure cylinder 0.57, and also 
those for an engine destined to do the same work with 
the same total expansion =~, but with a ratio of cylinder 


8, and admission in the low-pressure cylinder $. The 
latter diagrams have been calculated after the cylinders 
and valve gear were projected. In Fig. 4, on the pre- 
ceding page, are given the high-pressure and the low- 
pressure diagrams of both engines, for which is selected 
the mean of the diagrams for the two sides of cylinders. 

It will be clear how much work is gained by the new 
disposition, while all conditions like boiler pressure, 
vacuum, greatest difference of temperature in high- 
pressure and low-pressure cylinders are almost equal. 
Also the regularity in working of both engines is very 
sufficient for half power as well as for full power. 

When for another engine the total expansion must 


. 1 , 
differ from >,’ then of course everthing must alter. 


° SS : : 
However, for an expansion less than Tig it will be advis- 
able to keep the same ratio 8, since a reduction of it 
would be damaging to the advantages of the compound 
engine over an ordinary one. If the total expansion 
. 1 
must be higher than, > 
surpass $, and it will prove useful to seek for the best 
value in each particular case. Probably the ratio 3 so 
often used will only prove the most favourable for a 


, the ratio of cylinders will 


total expansion out As in such a case the admission in 
the high-pressure cylinder is 0.27, and in the low- 
pressure cylinder in consequence of our rule will be 4, 
the cylinders must have slide valves with expansion 
valves on the back. Though an expansion valve is a 
complication of the engine, it affords a great advantage, 
viz., the possibility of regulating the admission in the 
two cylinders, independently of each other, such as 
will prove the most economical for the work to be done 
in the different cases, and at the same time will make 
the engine turn as regularly and smoothly as possible. 
In addition to this great advantage we will indicate 
also a special advantage annexed to the use of an expan- 
sion valve for the high-pressure cylinder. If in the high- 
pressure cylinder an expansion like 0.4 or even 0.5 must 
be effected by a single valve, the consequences will be 
very high compression and an early steam discharge, 
which are much in excess for the purposes aimed at by 
them, and so cause a loss of power not at all counter- 
balanced by the saving of steam by the compression. 
It is when working “half power” that these defects are 
chiefly serious in the compound engine, while we have 
not yet mentioned the great inconvenience of the valve 
being lifted from its face. Now, when an expansion 
valve is used, those defects are avoided ; for we retain the 
small compression and steam discharge proper to a long 
admission of the main valve at all rates of expansion. 
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With respect to the most favourable angle between the 
cranks, we may add, that in most of the cases we may fore- 
see the best angle to be chosen in the following way, 
Supposing the crank of the high-pressure cylinder to be 
in its dead point, it is desirable for the regularity of work- 
ing that the crank of the low-pressure cylinder be acted 
upon by its greatest tangential force, which nearly occurs 
for that position of the piston where the expansion com- 
mences. If we design the crank of the low-pressure 
cylinder in that position, the angle between that position 
and the crank of the high-pressure in its dead point will 
be the most desirable angle. Repeating this four times 
for the dead points of both cranks in a total revolution 
of the shaft, we obtain four desirable angles, of which we 
take the mean value. 

Hitherto we have not spoken one word about the 
three-cylinder compound engines of the receiver type, 
but it needs no further commentary that the method 
explained for the case of two-cylinder compound engines 
is also fully applicable to the three-cylinder engine ; 
only we have to observe that since there will be more 
positions in which the two condensing cylinders com- 
municate with the receiver, of course we shall have to do 
with a greater number of unknown pressures, but the 
method of finding them remains the same. So we believe 
it desirable in practice, that each constructor of com- 
pound engines, as well for the two-cylinder as for the 
three-cylinder compound engines, should make the 
previous calculation of the indicator diagrams according 
to the method just explained, faults which the engine 
would afterwards show, like an angle between the cranks 
not favourable for the regularity, no proper admission in 
the low-pressure cylinder, unfavourable ratio of the 
cylinders with respect to the economy of fuel, &c., by 
this could be foreseen and avoided. 

Having come to the end of our remarks, we finish the 
explication of our method by a question, the answer to 
which would probably be of very greatimportance. We 
know an important cause of the economical working of 
compound engines is their expanding the steam very far ; 
however, we must not excel a certain amount, else the 
loss of steam by condensation becomes too great, and 
neutralises the economy gained by the high expansion. 
With respect to this condensation, the compound engines 
with receiver claims a great superiority to those without 
receiver, the difference of temperature in the high- 
pressure cylinder being very much inferior in the former, 
and consequently less steam will be condensed ; on the 
other hand there will be a loss of power, but as to this 
point we believe we have given a method of calculating 
those data which render this loss a minimum. Now the 
question arises, whether by adopting the most favourable 
dispositions for a certain rate of total expansion, we may 
render the compound engine of the receiver type the 
most economical of all; and if so, which will be the 
utmost expansion for the two-cylinder and for the three- 
cylinder compound engines, where the limit of economy 
is reached ? 





Tue Dee Orn Company.—We note that the Dee Oi] 
Company, of 38, Leadenhall-street, E.C., and Saltney, near 
Chester, have just succeeded in taking the contract for the 
years 1882-83 for the whole consumption of cylinder oil for 
Her Majesty’s Admiralty. The India Service Royal Mail 
Steamship Company and the London and North-West 
Railway Company’s Holyhead boats are, also using the 
cylinder oil of this firm. 





Messrs. EASTON AND ANDERSONS.— The tenth annual 
dinner of the past and present pupils of Messrs. Easton 
and Andersons dined together at the Café Royal, Regent- 
street, on Friday, the 26th ult. Covers were laid for forty, 
and the members of the firm were, as usual, present as 
guests. This reunion of old pupils is looked forward to with 
much interest, it being always such a pleasant gathering, 
and any old pupils of the present firm or of the old firm of 
Messrs. Easton and Amos who have not yet taken part in 
this annual meeting, and are desirous of doing so, are re- 
quested to communicate with Mr. F. Courtney, of 3, 
Whitehall-place, S.W., the hon. secretary. 


SoclETY OF ENGINEERS.—Ata meeting of the Society 
of Engineers, held on Monday evening, the 5th inst., in the 
Society’s Hall, Victoria-street, Westminster, Mr. Jabez 
Church, President, in the chair, a paper was read on “ Rail- 
way Tunnelling in Japan,’’ by Mr. T. M. Rymer Jones, in 
which the author described the Osakayama tunnel, situated 
on the line between Kioto and Otzu, a distance of 11} 
miles. The length includes 5} miles of gradients of 1 in 
40, 3 miles of this being continnous. The tunnel is 727 yards 
in length ; width at springing, 14ft.; and gauge of line, 
3ft.6in. No machinery was used. The inclination of the 
tunnel was 1 in 40. Noshafts were used. Arching of two 
or four rings of brickwork was turned throughout, under- 
pinned with side walls of 1 ft. Gin. in thickness ; the whole 
in Portland cement. Ventilation was kept up during con- 
struction by means of fans working within doors at stated 
intervals. No European labour was employed. The head- 
ings were commenced October 1, 1878, and the line opened 
for traffic by the Mikado, July 14, 1880. The total cost of 
the tunnel was 34,3741. 10s. Other tunnels were alluded 
to, and various rock-boring machines described, special 
allusion being made to Jordan’s hand [rock-drills. The 
author also touched upon the use of electricity as a motor 
and for lighting purposes. 
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NOTES FROM SOUTH YORKSHIRE, 

SHEFFIELD, Wednesday. 
William Cooke and Company (Limited).—The report 
of the directors of William Cooke and Company (Limited), 
Tinsley Steel, Iron, and Wire Works, near Sheffield, for 
the year ending March 31st last, has been issued. The 
result shows a loss of 35201.0s. 11d., after providing for 
all bad and doubtful debts. Extensions and alterations to 
the plant, amounting to 23001., have been made during 
the year. In the profit and loss account the balance last 
year was 13,6881. 

Hydes and Wigfull (Limited), Shefield.—The directors 
of this company, in presenting their ninth annual report 
and balance sheet, for the year ended 31st March last, say : 
The gross profit for the year is 233/. 7s., which, added 
to the unappropriated balance of previous years, makes a 
total of 862/. 183. 10}d. The charges for interest on 
mortgage, debentures, and other preference charges, and 
the provision for bad and doubtful debts, amount to 
10691. 4s. 6d., leaving a balance to the debit of profit and 
loss account of 2061. 5s. 74d. Having anticipated a more 
favourable result, the directors caused the valuations to be 
carefully revised, and found that the result was due to an 
accidental error the previous year. The manufacturing 
department has continued to suffer from the keenness of 
competition, and the consequent difficulty, so universally 
experienced, of obtaining remunerating prices. The directors 
have been enabled to place this part of their business ona 
new footing, by which they hope to secure efficiency whilst 
effecting important reductions in establishment expenses. 


Cleckheaton—The New Station and Railway Improve- 
ments.— During last week what were practically the finish- 
ing touches were put to the new station which the Lanca- 
shire and Yorkshire Railway Company have been erecting 
at Cleckheaton for over twelve months. The town had 
long suffered from the want of a better station, the old 
one being both inconvenient and highly dangerous. In 
addition, a level crossing at the station, which the town 
bad once the privilege of using, was closed by the company, 
and this practically cut off one part of the town from the 
other, access being gained by an inconvenient wooden 
bridge. Now, however, the erection of a very handsome 
and substantial ‘‘ island’’ station, and the construction of 
a subway under the site of the old station, have removed 
these inconveniencies. 

Messrs. Handyside and Company, Derby.—The direc- 
tors of this company, who occupy the Britannia Foundry, 
Derby, have declared a dividend of 34 per cent. per annum 
on the original stock. No dividend has been declared for 
upwards of two years previously. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron market was 
steady last Thursday, and a moderate amount of business 
was transacted at 47s. 3d., 47s. 4d., and 47s. 24d. cash, and 
the closing quotations were buyers 47s. 2}d. cash and 47s. 44d. 
one month, and sellers near. The feeling was better in the 
afternoon, and a fair business was done at 47s. 3d. to 
47s. 4d. cash, and at 47s. 6d. one month; and at the close 
there were sellers wanting 77s. 4d. cash and 47s. 6d. one 
month, and buyers offering 1d. per ton less. The warrant 
market was rather firmer on Friday forenoon, with business 
done at from 47s. 4d. to 47s. 54d. cash, the close being 
buyers at 47s. 4d. and 47s. 6d. one month, and sellers near. 
Transactions took place in the afternoon at from 47s. 44d. 
to 47s. 4d. cash, also at 47s. 6jd. one month, and buyers 
at the close offering 47s. 4d. cash and 47s. 6d. one month, 
and sellers near. The market was flat and quiet on 
Monday, anda fair amount of business was done during 
the forenoon at from 47s. 3d. down to 47s. 2d. cash, and 
from 47s. 6d. down to 47s. 4d. one month, the market 
closing with buyers offering the lowest quotations, and 
sellers wanting 1d. more per ton. Quietness was again 
the rule in the afternoon, and a limited amount of 
business was transacted at 47s. 24d. and 47s. 2d. cash, 
and the close was buyers at 47s. 2d. cash and 47s. 4d. 
one month, and sellers near. Yesterday’s market was a 
shade more active during the forenoon, and a gain of ld. 
per ton was obtained, but a weakness set in towards the 
close, and the early gain was lost. Some transactions were 
reported on forenoon ‘Change at 47s. 23d. and 47s. 3d. 
cash, and at the close there were sellers at the latter price 
and buyers at the former; and in the afternoon business 
was done at 47s. 24d. and 47s. 2d. cash, also at 47s. 44d. to 
47s. 4d. one month, the market closing with buyers at 
47s. 2d. cash and 47s. 4d. one month, and sellers near. 
The market was quiet and steady this forenoon, and busi- 
ness was done at 47s. 24d. and 47s. 3d. cash, and the close 
was buyers offering the former and sellers wanting the 
latter price. Transactions were reported in the afternoon 
at 47s. 2}d. cash, the close being buyers at 47s. 2d. cash 
and 47s. 4d. one month, and sellers near. The market, 
generally speaking, is at present characterised by a decided 
quietness and an absence of fresh business, the transactions 
being confined chiefly to the trade, and there being little or 
no outside speculation. While the demand for shipping 
brands is very moderate, there is still a good deal of busi- 
ness doing in No. 3 iron, the quotations for which remain 
firm, in consequence of the relatively high price of Cleve- 
and pig iron having thrown the demand upon Scotch. 
There is now a slackening off in the foreign shipments. 
Only very moderate purchases are being made on American 
and Continental account, and owing to the high rates of 
freightage to the Atlantic seaports in the States prices 
have advanced there with the effect of curtailing the sales. 
The strike amongst the ironworkers in America is being 
closely watched here, but up to the present it has had but 


this week about 1s. per ton, the prompt quotation now 
ranging from 54s. to 54s. 6d. per ton. This is due to rather 
more inquiry for the Continent. One blast furnace has 
been damped down at Summerlee Iron Works, and there- 
fore the number in actual operation has been reduced to 
108, as against 121 at this time last year, and 116 two 
years ago. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 637,294 tons yesterday 
afternoon, so that there has not been much change during 
the past week. There have been large deliveries during 
the past week to the local foundries, &c. Last week’s 
shipments amounted to 9867 tons, as compared with 14,509 
in the corresponding week of last year. To the United 
States there were shipped 1220 tons, to Canada 500 tons, 
to Australia, &c., 200 tons, to France 1570 tons, to Italy 
403 tons, to Germany 520 tons. to Russia 232 tons, to 
Spain and Portugal 300 tons, and to other countries lesser 
quantities. 


a to the Adoption of Mechanical Power on the 
Edinburgh Tramways.—For a number of weeks past some 
of the Edinburgh people who have a fondness for ventilat- 
ing their grievances in the newspapers nave been raising 
the “‘ fiery cross ’’ against the Edinburgh Street Tramways 
(Mechanical Powers) Bill, which is to come before the 
House of Lords next week ; and the opposition which has 
been indicated by the newspaper correspondence of the last 
few weeks came to a head yesterday, when a deputation from 
the frontagers on the lines of the tramway system appeared 
before the Town Council asking that body to give con- 
tinuous and determined opposition to the Bill. Mr. John 
Wilson spoke on behalf of the deputation. He said that 
the introduction of steam tramways in Edinburgh would 
materially affect the general use of the public roads. It 
was said that the company proposed this in the interests of 
those people who regretted to see the horses so hard 
wrought, but he pointed out that this could be done by 
using lighter cars than the very heavy ones in use in Edin- 
burgh. It was also said that the heavy gradients killed the 
horses early; but the accounts of the company and its 
dividend showed that it was flourishing, and that there was 
not a heavy death-rate among their horses. The company 
had been sending round canvassers to obtain signatures, 
and these canvassers had represented that the opposition 
to the introduction of steam was a class question, that of 
the rich against the poor, of private carriages against the 
poor people’s carriages. But whatever tended to drive the 
carriages off the streets, or to injure one party, would be 
injurious to the general interests. Even in the question of 
profit, he pointed out that one of the reasons given for the 
withdrawal of steam cars in Paris was that they were 
expensive on account of the numerous actions for damages 
arising from them. In conclusion he referred to the depre- 
ciation of property along the streets where steam was used. 
Messrs. Mackie, Muirhead, Taylor, and Smith also spoke, 
and the deputation having thanked the council withdrew. 
The council afterwards sat in private and considered the 
Bill. An almost unanimous feeling was expressed that it 
should be opposed in the House of Lords, and the meeting 
accordingly resolved to remit the matter to the Lord 
Provost’s Committee with full powers. If the people con- 
stituting the deputation, or those who write letters to ‘‘ the 
papers,’’ had got their own way, there would have been no 
tramways in Edinburgh at all. There is a steam tramway 
car running on the Portobello line of the Edinburgh tram- 
way system, and, so far as can be learned from neutral 
parties, it is quite a success. 


The Clyde Ship Joiners.—The fact that the Clyde ship 
joiners had made a request to their employers for an 
advance of wages was mentioned in last week’s ‘‘ Notes,”’ 
and at a largely attended meeting of the men held last 
Thursday evening at Govan, a reply was read from the 
employers in answer to a memorial soliciting a rise of 4d. 
per hour on the present rate of pay. The answer was to 
the effect that the employers could not see their way to 
grant the increase at present, in consequence of a falling 
off in the booking of new orders for vessels. It was stated 
in the course of the discussion which followed that the ship 
joiners were the only class of men in the shipbuilding trade 
who had been refused an advance of wages at the present 
time, and they would be doing themselves an injustice if 
they did not request the employers to reconsider their 
decision before taking decided action on the question. It 
was eventually agreed to ask the employers to reconsider 
their former decision, and the meeting was adjourned till 
next week. 


Another Fast Voyage of the ‘‘ Alaska.’’—The Guion Line 
steamer Alaska has again acquitted herself ina wonderful 
manner, she bas even surpassed the best of her former runs 
in the voyage home from New York to Queenstown, which 
she completed yesterday. Here is her log: May 31, 307 
miles; June 1, 400 miles; June 2, 408 miles; June 3, 411 
miles ; June 4, 412 miles; June 5, 407 miles; June 6, 400 
miles — total time, 6 days 22 hours. 

Clyde Shipbuilding Trade.—This branch of trade is still 
well pale a with work, and the output in the shape of 
launches last month was 28 vessels of a total of 32,331 
tons as against 35,714 tons in the corresponding month of 
last year. The total for the five months of the year was 
125,798 tons, as compared with 126,284 tons in the same 
five months of last year, being a slight decrease. It is 
specially worthy of note that even in the face of that 
decline in the output there were at the end of May 36 
vessels more in course of construction than there were at 
the end of May, 1881, or in all, 154. Five of the steamers 
launched last month measured in all 13,950 tons ; and there 
were four sailing ships, launched, which was much above 
the average. Amongst the new steamers there were the 


Ischia, 3150 tons and 500 horse power, built by Messrs. D. 
and W. Henderson and Co. for the Anchor Line of Clyde 





little or no influence on the local trade or prices. Hematite 
pig iron is exceptionally firm, and the price has advanced 


and East India traders ; the Insulinde, 3100 tons and 2500 
horse power indicated, built by Messrs. Elder and Co. for 


the Stoomvaart Maatochappy Nederland, intended for the 
Amsterdam and Java trade; the Clan Drummond, 3000 
tons and 400 horse power, owned by Messrs. Cayzer, Irvine, 
and Co., Glasgow, and built by Messrs. A. M‘Millan and 
Son, Dumbarton. The month’s launches also included five 
yachts, three of which were steam yachts, one being the 
Boadicea, 446 tons, built by Messrs. John Elder and Co. 
for Mr. William Pearce, the head of that eminent firm. 


Launch of a New Cunard Liner.—Last Saturday after- 
noon there was launched from the Clydebank Shipbuilding 
Yard of Messrs. James and George Thomson another 
magnificent screw steamer for the Cunard Company, which 
was christened the Pavonia as she left the ways. This 
vessel is the thirty-second that has been built for the same 
company by Messrs. Thomson, the total being fully 100,000 
tons. Her gross register capacity is 5500 tons, and her 
dimensions are as follow : Length between perpendiculars, 
430 ft.; breadth, 46 ft. ; depth (moulded), 36 ft. 6 in. She 
will be fitted by her builders with engines intended to indi- 
cate 4500 horse power, by which it is confidently anticipated 
that she will be driven at sea at the rate of 14 knots per 
hour. That is a good deal short of the speed attained by 
the Servia, the immense steamship which the same builders 
handed over to the Cunard Company last year, and which 
has recently been very fully described and illustrated in the 
pages of ENGINEERING; but she will be fitted up in a 
style quite as handsome and luxurious as that of the Servia. 
Her accommodation is being laid off for 176 first-class 
passengers and 1000 emigrants ; so that in that respect it 
willbe seen that she is a very different type of vessel from the 
Servia. For the first-class passengers the Pavonia will 
have a dining saloon 46 ft. square, and there will also be a 
very spacious smoking room, not less than 20 ft. square, 
while the accommodation for ladies will be very luxurious. 
The accommodation for the officers will all be on the upper 
deck, but notwithstanding that fact, the deck will be quite 
clear for promenading, as is the case in all the Canard 
ships. Accommodation for the crew will be provided in a 
large top-gallant forecastle, which will also contain ice- 
house, vegetable lockers, lavatories for emigrants, &c. 
The Pavonia is divided into eleven water-tight compart- 
ments, and on that account, as well as from the coal pro- 
tection which is to be provided abreast of the machinery, 
she will be well fitted for service as an Admiralty cruiser 
in time of war. While in process of building she has been 
surveyed for that special kind of service, all the Admiralty 
requirements being included in her details of construction, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on ’Change at Middlesbrough, but there 
was very little business done. Messrs. Connal and Co, 
the warrant storekeepers here, hold a stock of 133,706 tons, 
which is a decrease of 2413 tons on the previous week. In 
Glasgow they hold 637,327 tons. Nominally the prices of 
iron were the same as quoted during last week. The 
Cleveland ironmasters held their usual weekly meeting 
and decided to adhere to their official rates based on No. 3 
selling at 43s. 6d. per ton. It should be stated that in 
second hands parcels are offered at 3. and 6d. per ton 
below the figures of the pig makers. Although statements 
are made about the ironmasters obtaining orders for 10,000 
or 15,000 tons, it is a fact that the volume of trade recently 
has been of a comparatively meagre description. And when 
it is considered that the total make of pig iron in the Cleve- 
land district exceeds 230,000 tons per month, orders for a 
few thousands of tons require to be very frequent to 
enable the makers to dispose of their heavy produce. 


The Make and Disposal of Pig Iron in Cleveland.— 
The official returns of the Ironmasters’ Association show- 
ing the make and disposal of pig iron in the Cleveland 
district, have just been issued. They show that of 164 
blast furnaces 119 are in operation. It is shown by the 
official figures that the makers’ stocks have increased 
upwards of 26,000 tons, but this in a great measure is 
accounted for by a fortnight’s strike of the ironworkers 
of the North of England and the Whitsuntide holidays. 


The Strike of Ironworkers in America.—Great attention 
is being directed to the strike of ironworkers in America. 
It has been suggested in some quarters that this struggle 
will tend to benefit the iron trade of this country, but it 
is difficult to see how that view of the matter can be realised 
when it is recollected that the blast furnaces in America 
continue in operation. The price, too, to enable importa- 
tions of manufactured iron into America, is very much 
against this country. Moreover, such a speculation, sup- 
posing prices were favourable, would be very risky, as the 
strike might terminate at any moment when the value of 
imported iron would of course immediately fall. 

The Manufactured Iron Trade.—There is no alteration 
in the condition of the finished iron trade. ‘ All the mills 
and forges are kept in full operation, and there is now some 
pressure for deliveries of arrears of contracts consequent 
upon the strike and the holidays. New orders are scarce, 
and prices, although nominally unchanged, are a little 
easier. 


The Coal and Coke Trades.—The fuel trade is flat, and 
prices are low. The Middlesbrough Corporation are 
endeavouring to induce the North-Eastern Railway Com- 
pany to provide coal drops at Port Clarence, opposite 
Middlesbrough. 








University CotteGe, Lonpoy.—Mr. L. F. Vernon 
Harcourt, M. Inst., C.E., has been appointed Professor of 
Civil Engineering and Surveying. Mr. Kennedy retains 
the Professorship of Engineering and Mechanical Tech- 





nology. 
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COMPOUND ENGINE WITH KLUG’S VALVE GEAR. 
CONSTRUCTED BY MESSRS. ROSS AND DUNCAN, ENGINEERS, GLASGOW. 
(For Description, see Page 578.) 
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distribution, A classijied arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the careof an attendant, 
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SHIPBUILDING AND SHIP SURVEYING. 

Tue Daily Telegraph has lately published a series 
of articles on shipbuilding and ship surveying which 
were severely commented upon by the Shipping and 
Mercantile Gazette on the 5th inst. The matter and 
style of these articles are equally reprehensible, and 
damaging to the true interests of merchant shipping. 
There is nothing which needs intelligent criticism 
more than the construction, equipment, manage- 
ment, and loading of steamers, and the various 
causes of losses at sea. Shipbuilding is one of our 
largest and most important industries, and upon its 
efficiency numerous lives and a vast amount of pro- 
perty are staked. It is capable of improvement in 


many directions; and there are yards in which ships 





of a very inferior class, both as regards materials 


and workmanship, are built. At the same time no 
good can be done—much harm rather may result— 
in public statements upon these matters unless they 
are based upon accurate facts and directed against 
those persons to whom they apply. ‘The charges 
made by the Daily Telegraph are that ‘a serious 
proportion of the ships that are being built are 
renewing with tenfold disgrace those maritime crimes 
that were supposed to have been ground out of our 
civilisation,” that ‘‘innumerable iron ships are 
month after month slipped along the greased ways 
into that ocean whose bottom they are bound 
to sound in due course;” and much more of 
the same sweeping and confident character. 
The only vessels named in connexion with these 
charges, except two, foundered, as the Shipping 
Gazette points out, from causes which had nothing 
whatever to do with structural qualities. They 
were all of about the same dimensions, which were 
very disproportionate for the trade in which they 
were employed, and were deeply laden with grain. 
They had long and deep double bottoms that 
raised the centre of gravity of the cargo; and as 
Mr. Martell, the chief surveyor to Lloyd’s Register, 
showed in a paper read before the Institution of 
Naval Architects in 1881, they had so small an 
amount and range of stability that they were easily 
capsized by a shifting of the cargo, It was believed 
that the vessels went down from this cause; and 
the correctness of the inference is confirmed by the 
fact that the losses occurred in rapid succession 
with ships of this peculiar type for some time ; but 
after their dangerous tendency was discovered and 
corrected in the loading of ships already built, and 
in the dimensions of many built after, the great 
excess of losses that had been taking place with this 
tyre of vessel ceased. The only two vessels named 
which did not go down from this cause are an old 
wooden brig, the Scio, and the s.s. Clan Macduff. 
The Scio was built by a former generation, and has 
nothing to do with the question of iron steamers of 
the present day; while the Clan Macduff, the loss 
of which is still fresh in our memories, though 
inefficiently covered in on deck, was a well-con- 
structed ship according to the knowledge and 
experience of twelve years ago when she was built. 

There is nothing in these facts to bear out the 
charges made by the Daily Telegraph against 
builders and surveyors generally of knowingly tura- 
ing out ships that must, from inherent defectiveness, 
go to the bottom ; and the writer’s descriptions of 
what he saw and heard in the course of personal 
visits to shipyards are of little value on account of 
the great ignorance they display. He denounces 
a peculiar system of bad work which he calls 
‘lagging ;” also “ laminated frames whose%ends, by 
not butting on the keel bar (and how many do?) 
leave the garboard strake plate to bear the strain in 
a seaway.”’ A most perfect specimen of naval 
architecture—a light draught steel-built stern-wheel 
steamer—built by Messrs, Yarrow to steam at the 
rate of fifteen miles an hour on a draught of water 
of 18in., which has been doing her work most 
successfully for some time, and for which a gold 
medal has just been awarded at the Shipwrights 
Company’s Exhibition, is described as “ suggestive 
of the aquarium rather than the shipbuilder’s yard. 
The thing—for it is hard to find a name for an 
object utterly unlike anything that was ever seen 
either on or under the water—is reckoned to travel 
as fast as a locomotive, and in appearance it repre- 
sents a compound of George Stephenson’s first 
engine and the hinder wheels of a tricycle.” Then 
the system of piece work in use at the best-managed 
shipyards is for some unaccountable reason supposed 
to be inconsistent with sound workmanship, because 
it ‘urges the plater to get on as many plates as he 
can in the shortest time.” The result of the attempt 
of such a writer to denounce losses at sea and fix the 
responsibility for them upon somebody's shoulders 
may be imagined. -What he lacks in knowledge he 
makes up for by strength and flow of words, and by 
a style which, if the subject were not so serious, 
would be as burlesque as it is sensational. All 
losses at sea are connected by him with defective 
shipbuilding and fraudulent ship surveying. He 
states that shipbuilders get unseaworthy ships 
passed by taking care that the surveyor sees them 
through no other medium than a bottle of cham- 
pagne. The Shipping Gazette retorts with perfect 
truth that men in the position of Lloyd’s and the 
Board of Trade surveyors—against whom the Daily 
Telegraph's remarks are directed—‘ could no more 
be influenced by the means suggested than our 








contemporary’s staff could be similarly influenced to 
give any tone that might be desired to its utterances 
on political and social questions.” The truth is that 
comparatively few losses at sea now take place from 
defective materials and workmanship being put into 
ships. ‘The area of really bad work is diminishing 
year by year, and the average quality, all round, is 
improving in all the yards in the country. ‘There is 
a great difference for the better between the general 
quality of shipbuilding work now and what it was 
ten years ago; and the number of yards where 
notoriously bad work was done then, are much 
reduced now. For this improvement the credit is 
due to some of our leading shipbuildera and to 
Lloyd’s and the Liverpool Registries and the Board 
of Trade surveyors. The persons denounced by our 
contemporary a3 putting no shadow of honesty 
into their work, and ‘ multiplying the perils of the 
deep by a sham and hollow method of inspection,” 
have been the most active and successful in improv- 
ing the construction of ships, and preventing struc- 
tural deficiencies from adding to the many other 
causes of loss at sea, 

We have always considered and have often urged 
that if all the ships of the mercantile marine could 
be brought under the systematic inspection of 
Lloyd’s Registry, or some other equally competent 
body, such vessels as are yet built and kept rnnning 
in a state which is disgraceful to all responsible for 
them would soon be put into an efficient and sea- 
worthy state or cease to exist. The register 
societies cannot of their own will take up the matter, 
and survey and report upon all the ships that are 
built, and condemn those which are unseawortby, as 
our contemporary seems to think, They are not 
to blame because badly built ships are sent to sea; 
and have no responsibility for them, or any voice in 
connexion with them, unless they have to class them 
in their respective books. The Board of Trade 
again, although by Act of Parliament authorised to 
prevent all unseaworthy ships from going to sea, 
have such limited rights of survey, and so little real 
power of dealing with critical cases, that they cannot 
carry out the duties that nominally belong to them 
in any prcever or effective sense. 

The great bulk of the shipbuilding work of this 
country is a credit and not a reproach to our builders 
and surveyors. It is the admiration, and worthily so, 
of foreign countries, for its soundness, strength, 
efficiency, and economy. A good proof of its 
quality is to be found in the fact that we build 
ships of the highest class for foreign countries 
—even for France and Germany—and at an 
increasing rate. This does not look as though our 
shipbuilding is a disgrace to civilisation. If the 
Daily Telegraph wishes to denounce bad shipbuild- 
ing, by all means let it do so. Only let it ascertain 
first to what extent it is carried on, and where; in 
what particulars the badness consists, and who are 
the parties responsible for it. In other words, let 
our contemporary get a properly qualified person as 
an adviser, if it feels called upon to treat on these 
subjects—and there is no reason why it should not 
—we shall then hear no more charges of wholesale 
fraud and of conspiracies to murder against the 
great body of shipbuilders and surveyors. Such 
accusations as are merited will be levelled against 
the right parties, and in such measure as may be 
deserved. ‘There will be blame to administer, and 
pretty severe blame in some quarters. But the area 
over which it can fairly be spread will, fortunately, 
be comparatively small, 








JOHN SCOTT RUSSELL, F.R.S. 

WE deeply regret having to announce the death 
of Mr. Scott Russell, which took place yesterday 
morning at Ventnor, in the Isle of Wight, in the 
seventy-fifth year of his age. Mr. Scott Russell 
was the eldest son of the Rev. David Russell, a 
Scotch clergyman. He was born in the Vale of 
Clyde in the year 1808, and was originally destined 
for the Church. His great predilection for mechanics 
and other natural sciences induced his father to 
allow him to enter a workshop, to learn the handi- 
craft of the profession of an engineer. He subse- 
quently studied at the Universities of Edinburgh, 
St. Andrew’s, and Glasgow, at which latter he 
graduated at the early age of sixteen. He had 
attained to such proficiency in the knowledge of 
the natural sciences, that on the death of Sir 
John Leslie, Professor of Natural Philosophy 
in Edinburgh, in 1832, the young Scott Russell, 
though then only twenty-four years of age, 
was elected to temporarily fill the vacancy pend- 
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ing the election of a permanent professor. He 
delivered a complete course of lectures to the 
students of the university, and it was probably 
due to this circumstance that he acquired that skill 
and clearness of exposition which was one of his 
principal characteristics. About this time he com- 
menced his famous researches into the nature of 
waves, with the view to improving the forms of 
vessels. His first paper on this subject was read 
before the British Association in 1835. The interest 
created by this paper was so great that a committee 
was appointed by the Association to carry on the 
experiments at their expense. The committee con- 
sisted of Sir John Robinson, secretary of the Royal 
Society of Edinburgh, and of Mr. Scott Russell him- 
self as reporter. ‘The report, which is of a most 
exhaustive character, is published in the seventh 


volume of the ‘Transactions of the British 
Association. Mr. Scott Russell discovered during 


these researches the existence of the wave of 
translation and developed the wave line system of 
construction of ships in connexion with which his 
name is now so widely known. Before he founded 
this wave system he had made no fewer than twenty 
thousand experiments. In 1837 he read a paper 
before the Royal Society of Edinburgh, of which 
Institution he had some years previously been 
elected a member, ‘“‘ On the Laws by which Water 
opposes Resistance to the Motion of Floating 
Bodies.” For this paper he received the large gold 
medal of the Society and was elected a member of 
its Council. The first vessel on the wave system 
was called the Wave, and was built in 1835 ; it was 
followed in 1836 by the Scott Russell, and in 1839 
by the Flambeau and Fire King. Mr. Scott Russell 
was employed at this time as manager of the large 
shipbuilding establishment at Greenock, now 
owned by Messrs. Caird and Co, In this capacity he 
succeeded in having his system employed in the 
construction of the new fleet of the West India 
Royal Mail Company, and four of the largest and 
fastest of these vessels, viz., the Teviot, the Tay, the 
Clyde, and the ‘T'weed, were built and designed by 
himself. In 1844 Mr. Scott Russell removed to 
London. In 1847 he was elected a Fellow of the 
Royal Society, and member of the Institution of 
Civil Engineers, of which body he was for some 
time a vice-president. He for a short time occupied 
the post of the secretary of the Society of Arts, 





which place he resigned to become joint secretary 
with Sir Stafford Northcote of the Great Exhibition | 
of 1851. He was, in fact, one of the three original 
promoters of the Exhibition, and under the direction 
of the late Prince Consort took a leading part in 
organising it. 

Mr. Scott Russell was for many years known as a 
shipbuilder on the Thames. ‘The most important 
work which he ever constructed was the Great 
Eastern steamship which he contracted to build for 
a company of which the late Mr. Brunel was the 
engineer, The Great Eastern, whatever may have 
been her commercial failings, was undoubtedly a 
triumph of technical skill, She was built on the 
wave line system of shape, and was constructed on the | 
longitudinal double skin principle, which also was 
invented by Mr. Scott Russell. It is not necessary 
now to refer to this ship in any detail. In spite of 
the recent advances made in the size of vessels, the 
Great Eastern, which was built more than a quarter 
of a century ago, remains far away the largest ship 
in existence, as also one of the strongest and lightest 
built in proportion to tonnage. The paddle engines 
and boilers of this vessel were also made and 
designed by Mr. Scott Russell. 

Mr. Scott Russell was one of the earliest and 
most active advocates of ironclad men-of-war, and 
he has the merit of having been the joint designer | 
of our first sea-going armoured frigate, the Warrior. | 
His last work in naval construction was the steamer | 
on the Lake of Constance, which carries railway | 
trains between the termini of the German and Swiss 
railway systems on the opposite shores of the lake. 
A description of this most successful undertaking 
will be found on page 56 of our seyenth volume. 
Mr. Scott Russell was one of the founders of this | 
Institution, and was one of its vice-presidents from 
the date of its constitution down to the day of his 
death. He took more interest in it than in any | 
other society to which he belonged, and contributed | 
no less than twenty-one papers to its Transactions. 

Though perhaps best known as a naval architect, 
Mr. Scott Russell was an active worker in other fields | 
of engineering science, 


| 


In early life he took a great | 
interest in steam locomotion on ordinary roads, and 
while at Greenock he constructed a steam coach 





| most in the west. 
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which ran for some time successfully between 
Greenock and Paisley. The springs of this steam 
carriage, and the manner in which the machinery 
adapted itself to the inequalities of the road, were 
triumphs of ingenuity. His greatest engineering 
work was without doubt the vast dome of the 
Vienna Exhibition of 1873. This dome is, amongst 
roofs, what the Great Eastern is to ships, its clear 
span of 360 ft. being by far the largest in the world. 
Anexhaustive description of it has been published 
in our pages. It will be probably the most enduring 
monument of its designer's fame and ability. 

The last engineering work which Mr. Scott 
Russell ever designed was a high-level bridge to 
cross the Thames below London Bridge. It was 
intended to cross the river with a span of 1000 ft., 
and to allow of a passage beneath it for the largest 
ships. ‘The approaches to the bridge were among 
its most interesting features. Had he lived it was 
Mr. Scott Russell's intention to have seriously put 
forward this design. 

Mr, Scott Russell contributed largely to the 
literature of his profession. In addition to the 
numerous papers which he read before scientific 
societies, he wrote the section on the steam engine 
and steam navigation in a former edition of the 
Encylopedia Britannica. He was also the author 
of the large work on naval architecture entitled the 
‘* Modern System of Naval Architecture for Com- 
merce and War,” and of a work on ‘Systematic 
Technical Education for the English People.” 

In social life Mr. Scott Russell was one of the 


most agreeable and interesting of companions. He 
was deeply read and had travelled much. He was 


an accomplished linguist, and few who have heard 
him speak in public are likely to forget his extra- 
ordinary eloquence, and force and clearness of 
exposition. He was one of the last links connecting 
our time with the great era of engineering at the 
early part of the century, and his loss cannot but 
be keenly felt by all who knew him, 





THE WEATHER OF MAY, 1882. 

THE mean atmospheric pressure and temperature, 
for 8 a.M. Greenwich time, at extreme positions of 
the British Isles, to which the Isle of Man is central, 
were in May, 1882, as follows: 











‘ Mean . 
eae Mean Difference Difference 
Positions. | pressure. |from Normal —" from Normal. 
in deg. deg. 
North above 0.04 49 above 2 
| South an 03 53 below 3 
| West below .02 5 ” 2 
East above .08 52 nil 
| Central » 06 53 1 








The distribution of rain may be roughly inferred 
from the following results : 














Places. Rainy Days. Amount, a. 
in. in. 
| Sumburgh 14 1.21 below 0.11 
Scilly ... in - 10 0.85 0.30 
Valencia 4 1.81 1.08 
Yarmouth Il 1.85 » 0.10 


The pressure was above the normal value, except 
in the west, where it was slightly below; the tem- 
perature was generally a little below the normal 
value, though in the north it was above. The 
rainfall was below the average, the deficiency being 
There were no heavy rainfalls. 
The 13th to 23rd was a dry period; the last three 
days were also dry; and the dryness was due to 
easterly winds. During the month the easting 
nearly balanced the westing in the winds, so that 
the resultant of the daily general direction of the 
winds was from south by west. Fine weather was 


| reported on fifteen days for the north, east, and 


central, and on eleven for the south and west; 
while overcast weather varied from twelve in the 
west toonly four in the east district. Hence, as 
regards the aspect of the sky, the month was re- 
markably fine. It was characterised also by great 


| diurnal range of relative humidity, the air having 


been frequently excessively dry for these islands. 
On these occasions, fresh winds were keenly felt, 
from their evaporating power, although there was 
no great force of wind throughout the month, The 
lowest barometer, 29.2 in., occurred on Ist, 24th, 
and 25th; thehighest, 30.5 in., on 17th. Pressure 
was distributed with remarkable uniformity on 5th, 
6th, 7th, and17th. The temperature rose consider- 





ably towards the end of the month. On Ist the aver. 
age temperature of the air at 8 A.M. over these islands 
was 46 deg., on 31st, 55 deg. The maximum tempera- 
ture, 76 deg., occurred at Nairn on 19th, the mini- 
mum, 31 deg., at Durham on 9th. On 19th, at 8 a.m., 
Holyhead reported 60 deg., and Shields only 48 deg. 
Thunderstorms, not apparently severe. occurred 
over England on 7th, 23rd, 24th, and 26th. 

During the four weeks ending 29th, bright sun- 
shine was registered in south Ireland to the extent 
of 57 per cent. of its possible duration, north 
Ireland and north-west England 56, east England 
55, west Scotland 54, north-east and south-west 
England 52, central and south England 51, and 
East Scotland 50; so that, generally, more than 
half the day-hours had bright sunshine. Probably 
so large a percentage of sunshine all over these 
islands has not been registered in any month before 
since the sunshine recorders have been started. It 
must be concluded that the month was very favour- 
able for agricultural prospects, for maritime com- 
merce, and the public health. 

The mean temperatures of the air at Greenwich 
for May, in relation to wind and weather, as deduced 
from thermograms taken at the Royal Observatory 
during the years 1849-68, are as follows: 


Mean Mean 





Mean Me. 
Conditions. of Warmest, Coldest R cal 
Day. Hour, Hour — 
deg. deg 
All weathers 45.7 145 
Wind N. 43.2 106 
» NE 42.6 144 
E 45.0 16.1 
» §8.E. 437 173 
Tics 445 | reer 
« 2. 48.5 18.7 
Ww. 48.3 148 
so aoe 42.5 12.5 
Overcast sky ... 467 7.1 
Cloudless sky... 45.1 22.6 





A clear day in May is, on the average, 6.4 deg. 
warmer than an overcast day; but, as the former 
are to the latter as 4 to 10, the mean temperature 
of the month is only 2.5 deg. warmer than that of 
overcast days. The north is the coldest wind, the 
south-west the warmest, and their temperatures 
differ on the mean 6.7 deg. The south or south- 
east winds give the greatest{daily range of tempera- 
ture. The mean temperature of the warmest hour is 
53.8 deg. with an overcast sky, and it rises to 67.7 
deg. with a cloudless sky; an increase of about 
14deg., which must be due to solar radiation being 
more intense through a clear than a clouded atmo- 
sphere. ‘The mean temperature of the coldest hour 
is 46.7 with an overcast sky ; and it falls to 45.1 deg. 
with a clear sky, showing that terrestrial radiation 
is less effective even than in April, the nights being 
shorter. The greatest mean daily range of tempe- 
rature occurs with clear sky, and is almost entirely 
due to superior solar radiation. 

It may be noted here that during the severe gale 
on April 29th, the curves of the registering instru- 
ments at. Kew Observatory show that as the baro- 
meter fell and rose again, so did the velocity curve of 
wind goup and down in unison. The weather was 
fine at 8 A.M., then the south-west wind backed to 
south-east, and rain commenced, the barometer fall- 
ing. As the barometer went down the wind’s force in- 
creased rapidly, and the direction gradually veered, so 
that when the storm reached its maximum intensity 
it was blowing from south-west. ‘This was between 
4 and 5 p.M., the velocity being fifty miles during 
the hour, but this rate was greatly exceeded forshorter 
intervals, ‘‘some of the gusts,” says Mr. Whipple, 
‘indicating for an interval of two or three seconds 
a rate of seventy to eighty miles per hour. ‘The 
effect of the storm on the trees is most remarkable, 
the horse-chestnut appears to have suffered chiefly, 
owing, perhaps, to the advanced stage of the foliage 
as compared with the oak or elm. The blossoms 
are completely stripped off, and the leaves lashed by 
the fury of the wind into shreds, and turning quite 
as black as if withered by a severe frost, On 
examining the leaves salt crystals (which are sup- 
posed to have been conveyed here from the sea 
coast by the gale) were detected, and it is probable 
that these may have influenced the destruction of the 
foliage.” 


SOUTH AUSTRALIAN GOVERNMENT 
RAILWAYS. 

Tue Public Works Department of the Govern- 
ment of South Australia made considerable progress 
last year with the construction of the railways which 
it has undertaken, and also devoted much care t 
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the eflicient maintenance and improvement of the 
lines already in operation. There are now 838} miles 
of railway opened in the colony; 158} miles of new 
lines were made available for traffic during 1881, 
and 146} miles are now in course of construction. 

The Port and North lines are of a broad (5 ft. 3in.) 
gauge, and their total length is 2314 miles, as against 
2114 miles last year, 179 milesin 1879, 144} miles 

n 1878, and 1334 miles in 1877. The total cost 
per average mile for superintendence and office 
expenses, maintenance, reconstruction, accidents, 
&c., was 187/. 4s. 7d. in i881, against 1617. 19s. 9d., 
207/. 28. 1d., 104/. 148, 2d. (six months only), and 
3007. lls. 3d. during each of the four preceding 
years, The number of men employed per mile was 
(0.86 of gangers and packers, and 0.14 of artisans and 
labourers. ‘The increased cost last year is attributed 
to the large amount of reconstruction. Many 
improvements have been effected. ‘The down line 
between Adelaide and Port Adelaide has been 
relaid ; a second line of rails was opened on March 1; 
new station buildings at Port Adelaide have 
been completed; a curve leading out of the Port 
Station-yard on the Semaphore line has been 
enlarged to six chains radius ; the approaches to the 
Port Bridge have been widened ; from 37 miles 62 
chains to 42 miles 1] chains on the North line bas 
been relaid with 61 1b. steel rails; about five miles 
of iron fencing has been erected where the old 
timber needed renewing ; and an overway bridge has 
been erected on the west park lands for passengers 
crossing the Nairne Railway. As to works in con- 
templation on the Port and North lines, the principal 
is the construction of an overway bridge at 
Morphett-street. The most important changes 
during the year were made at the Adelaide Station, 
where, besides extensive alterations at the goods 
sheds, the locomotive running sheds have been 
removed ; an eight-horse power gas engine has been 
provided to work luggage lifts; additional lines 
have been laid; the north platform has been 
widened to accommodate trains on each side ; and a 
new single cabin, with 60-lever interlocking 
apparatus, has been erected close to the goods 
shed. At Bowden and most of the other stations 
on the line considerable improvements have been 
made; a new station has been erected at Kilkenny, 
and the station at Semaphore has been finished. A 
good deal of work has been done at Islington, 
a new passenger station and a running shed have been 
constructed at Hamley Bridge, and at Terowie, 
Petersburg, and Orroroo stations have been built. 

The gauge of the Strathalbyn, Goolwa, and Victor 
Harbour line (worked by horse power), is 5 ft. 3 in. ; 
its length is 314 miles, The number of maintenance 
men per mile is 0.29. The permanent way, works, 
and buildings have been maintained in fair working 
order, There is no special work to report. 

The gauge of the Port Wakefield and Kadina is 
3 ft. 6in.; its length is 35 miles, the average number 
of maintenance men per mile last year was 0.58. The 
permanent way, works, and buildings have been 
maintained in good order and repair throughout, 
and sundry works have been carried out at Port 
Wakefield, South Hummocks, Kulpara, Green’s 
Plains east, and Green’s Plains west. 

The gauge of the Port Wakefield and Blyth 
line is 3ft. Gin.; its length is 424 miles, the 
average number of maintenance men per mile last 
year was 0.55. In addition to an efficient main- 
tenance of the works, 6} miles iron have been 
renewed, and several improvements have been made 
to the stations. ‘The gauge of the Kadina and 
Snowtown line is 3 ft. 6 {n.; the length, 34 miles ; 
the number of maintenance men per mile, 0.50. 
A considerable number of the rails supplied by 
the Tredegar Company, and laid down between 
Barunga Gap and Snowtown have been taken out, 
the engineer-in-chief remarking that ‘they have 
failed at the fish-bolt holes, although the joints were 
made with Ibbotson’s steel clip fishplates. These 
rails are of bad quality.” Platforms and sidings 
have been erected at Kadina and Snowtown, and a 
large number of ‘‘ maintenance” cottages have been 
provided. ‘The gauge of the Kadina and Wallaroo 
lineis 3 ft. 6 in.; the length, 6} miles; the number 
of maintenance men per mile, 0.60. The Wallaroo 
Jetty having been removed southwards, a large 
increase of work has been involved in the station 
yard, including the excavation of 44,797 cubic yards 
of material and its removal to fill up and form a 
road and station yard. A sea wall of masonry to 

rotect the land reclaimed was also constructed, At 

Vallaroo, besides less important works, two miles 


of line hive been made. A temporary passenger | 








station was erected, but the corporation ordered its 
removal, as it was builtin contravention of the Muni- 
cipal Act. The gauge of the Kadina and Moonta line 
worked by horse power is 3 ft. 6in., its length 1] 
miles, A connexion has been made with the Hamley 
Mine, and platforms and a stable have been built at 
Moonta Bay. ‘The gauge of the Hamley Bridge and 
Balakava line is 3 ft. 6in., its length 224 miles, the 
number of maintenance men per mile 0.63. New 
station buildings and other important works have 
been completed at Balaklava. Port Pirie and 
Jamestown line is 3ft.6in., the length 52} miles, 
the number of maintenance men per mile 1.0. The 
permanent way, &c., have been maintained through- 
out with the exception of one 5 ft. open culvert at 
473 miles, which shows signs of failure, the founda- 
tions apparently not having been taken out deeply 
enough. The iron fencing bas been completed, and 
a great deal of other work has been done, The 
gauge of the Jamestown and Yongala line is 
3ft. Gin., the length 2$ miles. The contractors 
were relieved of their maintenance on June 15. In 
addition to the general works, which are in good 
condition, a passenger station and goods shed, with 
necessary appointments, has been provided at Yon- 
gala. The gauge of the Kingston and Narracoorte 
line is 3 ft. 6 in.; the length 524 miles; the number 
of maintenance men per mile 0.53. The rails 
continue to wear well, notwithstanding the increased 
traffic and the introduction of a heavier class of 
engines, but the head being too narrow causes con- 
siderable wear on the tyres of the rolling stock. 
Amongst other work, the enclosure of the line is 
to be completed. ‘The gauge of the Rivoli 
Bay and Mount Gambier line is 3 ft. 6 in. 
the length 514 miles, the number of maintenance 
men per mile 0.54. The rails supplied by the 
Tredegar Iron Company are said to be beginning to 
show signs of lamination, and some have been 
replaced. ‘The subsidence on the peaty ground near 
Millicent has somewhat abated. About 34 miles of 
fencing have been erected between Lake Frome and 
the forty-first mile-post, and a further extension is 
in progress. The embankment across Lake Frome 
has been widened, and pitched for protection against 
‘‘ wash.” Several important alterations have been 
made at Beachport. The gauge of the Port Augusta 
and Government Gums line is 3 ft. 6 in., the length 
open for traflic 1434 miles. The first section (from 
Port Augusta to Hawker) of 65 miles has been well 
maintained by the Government during the year; the 
average number of maintenance men per mile is 0.67. 
The second section of 78 miles (Hawker to Polta- 
wana) has been maintained by the contractors. 
Between Port Augusta and Quorn the condemned 
iron rails originally laid down have been removed 
and steel rails substituted, and a great deal of other 
work has been done. 








DYNAMITE AND ITS MANUFACTURE. 
SECOND ARTICLE, 

Tue reader in his progress through the factory at 
Ardeer* has been initiated into the process of making 
nitro-glycerine and mixing it in different propor- 
tions with finely pulverised kieselguhr. It is 
worthy of note that in order to be certain that the 
kieselguhr is really diotomaceous and absorbent, a 
strict examination of samples is made in the labora- 
tory with the microscope. Any failure of com- 
pliance with this test results in the rejection of the 
kieselguhr. While standing in the distributing 
house a strange pounding noise has been troubling 
your ears—rapid yet intermittent thudding of some 
mechanism in constant use. The boxes filled, but 
not overfilled, with the brown nitro-glycerine earth, 
are being carried from the department you have 
just inspected by a special corps of men who 
deposit them on trolleys, Stepping outside and 
following their movements you find that the 
boxes are being delivered at the various cartridge- 
filling huts, which extend at regular intervals along 
a loop-shaped surface of the factory ground, with 
safety mounds separating each hut, and a large 
mass of hill forming the backbone of the loop. It is 
from these huts that the noise emanates. According 
to the size of the structure, which is invariably of 
wood, but substantially built and fortified against 
wind and rain, there is a Government notice in 
white letters on a black ground that three, four, or 
six workers are allowed here and 4 cwt. or 6 ewt. of 
dynamite permitted to be in the building at one 
time. Any increase in the number of workers or in 
the weight of dynamite in any hut, if detected by 


* See page 214 ante, 











the Government inspector, Colonel Majendie, 
would subject the company to a severe penalty. 
Any general disobedience of the Government orders 
would subject the company to the severer penalty 
of a withdrawal of the license to manufacture, 
Dismal as is the pounding of the cartridge fillers, 
its rythm has a sympathy with music, and the 
workers give voice to snatches of Burns's song in 
Burns’s country. As they are paid by the quan- 
tity of cartridges filled and not by the hour, 
a cheerful mood also stimulates to a greater result, 
and by four o'clock, in most of the huts, the 
workmen have exhausted their supply of material, 
and are on their way home to the neighbour. 
ing village of Stevenston. Cartridge filling is a 
simple performance, requiring only a deftness of 
manipulation on the part of the operator which 
can be acquired within a week. The machines 
are affixed to the sides of the hut. They consist of 
a four-sided hopper, terminating downward in a 
sloping point, to which is affixed a small tube of 
brass, communicating with the hopper and open 
beneath. The size of this tube regulates the size of 
the cartridge. Loose dynamite from the box beside 
the worker is shovelled or rather spooned into the 
hopper as occasion requires. With the left-hand 
the worker seizes a water-tight cartridge paper, 
labelled with the company’s trade mark, and wraps 
it round the nozzle of the brass cylinder, attached 
to the filling machine. With the right-hand she 
rapidly moves up and down a lever which presses the 
dynamite into the brass cylinder, and into the cart- 
ridge, and atrifling amount of experience tells the 
worker when the paper is charged with its requisite 
quantity. ‘The folding at the ends is accomplished 
by hand in a second, and the filled cartridge is 
tossed into a box similar in size to the one containing 
loose dynamite. Short of actual malicious design 
to bring about a catastrophe, there is no danger 
whatever in cartridge filling. Ifa rifle bullet were 
to alight with medium force in one of these boxes 
of loose dynamite, an explosion of terrific nature 
would ensue, sufficient in power to level'the Victoria 
Tower of the Houses of Parliament. But the fall- 
ing of half a ton weight on the box would result in 
nothing more serious than trouble to remove the 
obstruction, and the mere lighting of a moderate 
quantity of the explosive would simply result in 
combustion not more violent than that of a small 
quantity of damp gunpowder. Nevertheless, in the 
huts careful precautions are maintained against such 
accidents as are to be apprehended from frosts. To 
guard against this danger every hut has a supply 
of steam to maintain the temperature at an equable 
degree, and also to supply water for cleansing 
purposes, so that neither on the hands nor the 
dresses of the workers, or the implements they use, 
should anything accumulate with the slightest trace 
of explosive material. 

The boxes when filled by the cartridge fillers are 
carried by the young women themselves to the 
weighing house, where the inequalities in weight 
in the separate cartridges are compensated for in 
bulk. Asarule the inequality is a mere shade of 
weight, and is made good on the scales by the 
addition of a few quarter or half-ounce packets to 
the parcel. The parcel weighing is performed in a 
very nimble manner by young women, who with 
their hands throw the cartridges into open scales on 
a spring balance, and adjust the fractional difference 
of weight with a fractional cartridge. ‘The quantity 
weighed is then taken in hand by other nimble 
fingers and enclosed in water-tight paper and handed 
over to packers, who press the cartridges into boxes 
of 50 1b. each. These boxes are of plain wood 
strongly nailed, and yet light, and the dynamite 
cartridges inside are enclosed in a water-tight 
wrapping, fortified by an edging of india-rubber 
solution. From the packing house the boxes of 
cartridges are conveyed by trolleys to the magazines, 
which are situated at divergent points of the com- 
pany’s ground, with large mounds of bent-covered 
dunes separating the different structures, Early in 
the afternoon the whole of the dynamite, except a 
small portion left over with which to start work in 
the morning, has been converted into cartridges and 
deposited in the magazines. The total quantity 
produced in ove day varies from four to six tons. 
The selling price has been maintained for years at 
200/. per ton, but a considerable fall in price may be 
apticipated when competition arises. 

For the purpose of transportation to all parts of 
the United Kingdom, the company own and employ 
a couple of steamers and a smack, all of which have 
been specially adapted for the traffic. A large 







































































































586 





ENGINEERING. 


(JUNE 9, 1882 











quantity of the total manufacture is not made use 
of in the British Isles, but sent abroad to every 
colony and every country except the United States, 
where Nobel's patent, after long litigation, was 
virtually declared invalid, and where piracy of 
invention had long destroyed any prospect of com- 
mercial success. In almost every country the com- 
pany has special agents, and in addition travelling 
representatives who have been instructed in the 
handling and application of dynamite as an explosive. 
‘The need of a skilled man to give instructions is 
demonstrated by many accidents which might have 
been avoided. An explosion followed by a great 
fire occurred in the United States some years ago, and 
the cause was clearly shown to have been the igno- 
rant recklessness of a werkman who sat filling car- 
tridges with dynamite from some hundredweights in 
an open box beside him, and allowed some ashes 
from his pipe to fall into the dynamite. The imme- 
diate result was a great flame, and as heat developed 
a terrific explosion. Fortunately in this country, 
except under special circumstances, dynamite always 
leaves the manufactory in cartridges from a half 
to two or three ounces in weight. ‘The most 
vigilant care has to be taken against cartridges 
either getting frozen or becuming damp. In 
the frozen condition dynamite lends itself to a 
disaster much more dangerously than when in 
its normal state, and when wet the nitro-glycerine 
oozes out and saturates the wrapping. Not long 
ago a barge belonging to the company moored for 
magazine purposes in the Thames, sprang a leak 
and sank, and the whole of its cargo of 20 tons had 
to be transported back to Ardeer, where the nitro- 
glycerine was washed out and recovered. Precan 
tions of the most systematic character are also 
adopted to prevent a catastrophe at sea. As has 
been remarked, the vessels of the company are 
specially equipped for the traffic. No accident has 
yet befallen any of them, and perhaps there could 
be no better proof of the forethought bestowed in 
loading than the existence of one small steamer of a 








hundred tons, the Maggie, on a voyage from the} 


Clyde to London with 50 tons of dynamite and | 
many thousands of detonators on board, riding 
safely out the gale which swept away the Eyemouth 
fishermen, and this, too, without the loss of a rope 
or sail, The vessel ran short of coal, and a week of 
buffeting against the elements only found her as far 
as Milford. Had one of the detonator boxes fetched 
way in the storage places, nothing would have been 
heard of the vessel, but it may be remarked that 
the alarm felt owing to the non-arrival of the 
steamer in the Thames three days after sailing, was 
due to an apprehension that a wave might have 
poured over her and swamped her, or that she had 
been run down ina collision. The company have 
not the advantage of a pier for loading, but a line of 
rails is laid temporarily across the beach and into a 
moderate depth of water, and the boxes are run out 
on * bogies,” and transferred by men up to their 
waist in water to large broad-beamed boats, which 
are then rowed to the anchorage of the vessels being 
loaded. Inthis manner as many as 100 tons of 
dynamite can be shipped in a single day should the 
sea be calm, Invariably the last boxes to be sent on 
board are those containing the detonators. The 
utmost deliberation and nicety of handling is 
required in transferring the detonators from their 
own special magazine to the ship. When they have 
been safely stowed, the signal is made to proceed 
on the voyage, and an hour afterwards the steamer 
is a mere black speck against the grey loom of the 
far-off Ailsa Craig. 

An exact record is kept at the works of each day’s 
manufacture, where it is stowed, and the explosive 
strength, as ascertained by small samples submitted 
to test. As a rule the quality is very uniform, 
One may stand by a foot-pound recoil apparatus, 
which swings a large mortar and is self-registering, 
and observe a dozen }-oz. cartridges, taken from 
different parcels on different days, perform precisely 
the same amount of work, namely, about 900 foot- 
pounds, or nearly half a ton lifted one foot high. 

About 300 yards from the dynamite factory the 
company have erected works for the manufacture of 
nitro-gelatine, which as yet is not much known as a 
blasting agent, but which has rending properties 
50 per cent. stronger than dynamite. This substance 
is formed by saturating nitro-cellulose with nitro- 
glycerine and mixing them together in so intimate 
a manner that they forma paste not unlike soft 
brown soap in colour and consistency. Success in 
this manufacture is attained when the mixing is so 
thorough, and yet so proportioned that no stain is 
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left by the gelatine either on the hand or on paper. 
There can consequently be no exudation when the 
conditions of packing are observed. Gelatine is 
difficult to explode, and is therefore even a. safer 
explosive than dynamite. The secret of the greater 
power in the gelatine lies in the fact that while the 
absorbent in dynamite is inert, the absorbent in 
gelatine is itself highlyinflammable like gun-cotton, 
and thus adds to the combustion occurring in an 
explosion of nitro-glycerine. At present only about 
half a ton per day of the new explosive is produced, 
but arrangements are maturing for the manufacture 
of a much larger quantity. 

It is beyond the purpose of this article to describe 


with any minuteness the chemical constitution of | 


nitro-glycerine. In gunpowder the materials of 
combustion, although in intimate juxtaposition, are 
mixed mechanically, and when ignition of the carbon 


has been facilitated by reason of the sulphur, a| 


violent combustion takes place due to the oxygen 
liberated from the saltpetre uniting with the grains 
of charcoal. The explosion requires an appreciable 
time, although it is a combustion vastly accelerated 


in accomplishment compared with the burning of 


charcoal in a fire, where the supply of oxygen is 
derived from the atmosphere, and can only combine 
with the exposed surface, and not with the mass. 
But in nitro-glycerine there is an ample quantity of 
oxygen within the molecule, so that the conditions 
of combustion are satisfied chemically, and not by a 
mechanical association, and the grouping of the 
constituents of the molecule is such that a slight 


jostle and a little heat produced by a detonator | 


causes the atoms of oxygen to rush into union with 
the atoms of carbon and hydrogen instantaneously. 
The chemical reaction is so immediate and violent 
that nitro-glycerine or dynamite, unlike gunpowder 
or gun-cotton, does not require tamping, the atmo- 
sphere itself operating in that capacity, and in 
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general causing the energy developed to expend 
itself in a downward direction. ‘The body of gas 
formed by an explosion of gunpowder is equal to 
three hundred times the volume of the gunpowder ; 
the volume of gas following an explosion of nitro- 
glycerine is fully nine hundred times the bulk of the 
compound from which it expands. In addition, the 
force of nitro-glycerine is materially increased by 
the instantaneity of the explosion. From obvious 
considerations, while gunpowder is not all that the 
artillerist could desire, the compounds of nitro- 
glycerine are for his purposes much too destructive 
at the outset to be serviceable at a distance. But 
where action is to be confined to a given spot no 
more terrible agency can be brought into play than 
the products of nitro-glycerine. The utilities of the 
manufacture are exemplified in the prodigious under- 
takings of engineers in recent years, who without 
such an agency would assuredly not have ventured 
on their achievements. ‘There have been disasters, 
and outrages by miscreants are only too notorious, 
but dynamite has unquestionably established itself 
as a friend and servant to man in his work on earth. 





NOTES. 
FRIEDRICH VETTERLI. 

On May 21, there died in Switzerland a man 
whose name—although strange in this country—is 
well-known both on the Continent and in America. 
Friedrich Vetterli began life as an ordinary work- 
ing gunsmith ; but by his mechanical ability and 
indefatigable energy he gradually raised himself, 
until at his death he held the position of Director 
of the Swiss Government Small Arms Factory. 
| Though he was not the originator of the modern 
|system of magazine guns, he invented the first 
| weapon of this class which has been adopted for 
‘infantry use. The rifle that bears his name is the 
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regulation arm of the Swiss troops. It is a bolt 
gun, with an underneath magazine bored out of the 
firestock ; the mechanism is strong and simple ; 
and altogether the gun appears to be a thoroughly 
practical one. 

A New MaGazine Guy. 

On May 17, a new magazine gun, constructed 
by Magot Fréres, of Bar-le-Duc, was tested on the 
shooting range of that place in the presence of the 
officers of the 94th Regiment. It was first tried at 
230 yards, simply for rapidity of fire, and it is 
stated that a rate of one round per second was 
attained. The gun was then tried at different 
ranges, up to 900 yards, and was considered to 
possess great accuracy. It is described as follows : 
A magazine containing twenty-three cartridges is 
placed at the end of the crosse ; the cartridges are 
carried from the magazine to the breech, and in- 
serted in the barrel by meansof a distributor, while 
a safety bolt in front of the breech-block closes 
the magazine as soon as one cartridge leavesit. <A 
small lever is placed underneath the gun, which, 
upon being moved by the left hand, releases a fresh 
cartridge. The magazine may be closed at any 
time, and the gun loaded and fired as an ordinary 
breechloader, the cartridges in the magazine being 
kept as a reserve in case of need. 


A New Puoto-E.ectric CELL. 

A new cell giving a current when exposed to the 
action of light has been discovered by M. Saur. 
It consists of a square glass vessel, in which is 
placed a solution of fifteen parts of sea-salt and 
seven parts of sulphate of copper dissolved in 100 
parts of water. A porous vase filled with mercury 
is placed in the solution. An electrode of platinum 
is placed in the mercury, and one of sulphide of 
silver is placed in the copper solution. These are 
connected through a galvanometer, and the cell 
placed in a dark box. The closure of the circuit 
throws the needle to the side indicating that sul- 
phide of silver is the negative pole, and when the 
needle has come to rest, if sunlight be allowed to 
fall on the cell, this deflection will be increased. 
On shutting off the light again the needle will fall 
to its old position, and ifa cloud should pass before 
the sun while the cell is exposed to the light, the 
needle will show corresponding variations of 
current strength. The action of the cell is that 
the bichloride of copper formed by the mixture of 
marine salt and sulphate of copper attacks the 
mercury. The photochloride of copper formed 
reduces the sulphide of silver, but this reduction 
requires the action of the solar rays, hence the 
photo-electric current. 

FLOODING THE SHOTTs. 

In a recent communication to the French 
Academy of Sciences, M. Cosson submitted that the 
flooding of the arid region of the Shotts in 
Algeria and Tunis by the Mediterranean Sea would 
have the effect of spoiling the quality of the waters 
in the artesian wells throughout the oases border- 
ing the Shotts by infiltration of salt. This theory, 
has, however, been combatted by M. L. Dru at the 
last meeting of the Academy of Sciences. M. Dru 
relies on the result of experience, which shows that 
waters of different composition, density, and 
temperature do not mingle, but tend to separate, 
and that if once a diffusion is set up it takes place 
only at the surfaces of contact, and to a very 
limited extent. Hydrostatic pressure acting on the 
surfaces of contact, especially if the density of the 
two waters is different, has the effect of keeping 
them apart. In support of this view he cites the 
example of confluent rivers such as the Marne and 
Seine, which, although meeting at Charenton, only 
begin to mingle their waters at the bridge of Sevres; 
and also the fact that springs by the sea-side are 
unaffected by the ebb and flow of the tides except 
at a very short distance from it. He concludes that 
the execution of M. Roudaire’s project of flooding 
the deserts of Mel’rir and Rharsa will bring fertility 
to the surrounding regions without tainting the 
existing wells. 

ProGREss OF THE TELEPHONE. 

Recording the recent telephone case, it will 
be remembered that Mr. Justice Fry held the 
Edison patent to be invalid because of the 
phonograph being included in it without con- 
nexion with the title of the patent and suf- 
ficient notice of it in the provisional specifi- 
cation. The United Telephone Company ap- 
pealed against this decision, but their request for 


granted until after the long vacation. In the 
mean time the United Telephone Company have 
applied for a disclaimer and memorandum of altera- 
tion. The application will come before the 
Attorney-General in due course, and any objections 
to the application must be made within twenty-one 
days from June 2, the date of the announcement 
in the Commissioners of Patents’ Journal. Almost 
simultaneously with the announcement of Mr. 
Fawcett that the Post Office have no intention of 
taking over the business of the telephone com- 
panies in this country, we learn that M. Cockery, 
the French Minister of Posts and Telegraphs, has 
asked the Chamber for a grant of 250,000 francs to 
enable him to establish a State telephone service 
between certain of the French towns. Absolute 
secrecy in telephone messages is considered so 
important in America that a new company with a 
capital of ten million dollars has been floated there 
to work the Rogers’ secret system for large cities. 
Secrecy is obtained on this plan by employing two 
wires wide apart, and the message is sent piecemeal 
over both by means of a rotating transmitter, so 
that if either wire be tapped in a clandestine 
manner, the message will be unintelligible. A 
telephone circuit of this kind is now in use between 
the House of Representatives and the Executive 
Mansion at Washington. 


Continuous BRAKES ON THE METROPOLITAN 
Disrricr RaILway. 

The Duke of Westminster has addressed a letter 
to the Vimes complaining of injury which it is 
alleged certain houses in Pimlico sustain through 
the use of continuous brakes on the Metropolitan 
District Railway, and he states that, “ Residents 
“in parts of Pimlico complain that since the con- 
‘tinuous brakes have been used their houses are 
“scarcely habitable, and, indeed are likely to 
“ fall from excessive vibration.” To those con- 
versant with all the facts of the case this statement 
will cause some amusement, and it is probable that 
the Duke of Westminster has been misled by the 
lively imagination of some of his tenants. The 
inference which would naturally be drawn by the 
public from the sentence we has quoted, is that 
some new class of brakes has recently been intro- 
duced on the District Railway, and that it was to 
the use of these new brakes the alleged vibration 
was due. The fact is, however, that the brake 
employed by the District Company—namely, the 
Westinghouse non-automatic—has been in regular 
use since 1873, and no alteration has been made in 
its working of late years, so that the complainants 
have been rather long in discovering their griev- 
ance. The real fact, we suspect, is that the “ houses 
chiefly of a poor class” to which the Duke of West- 
minster refers, are not in such a good condition as 
they were at the time when the District Railway was 
made, and that hence any vibration due to the 
running of the trains (not the action of the brake) 
is more felt than formerly. It needs but a very 
slight acquaintance with the poorer parts of Pimlico 
to know that the houses there to be met with are—to 
put it mildly—not likely to endure for ever. The 
proper remedy for the existing state of things is 
not to grumble at the railway company but to 
improve the district by the construction of houses 
better worthy of the name. 


PeTROLEUM TEsTING APPARATA, 

Herren Engler and Haass have published the 
result of their examination of various apparata for 
ascertaining the exploding point of petroleum. 
They found that there was no fixed relation 
between the temperature at which it becomes 
inflammable and the pressure of the vapour; a 
very slight percentage of volatile elements will 
cause a disproportional increase in the vapour 
tension, without any considerable alteration in the 
inflammability. The instruments experimented 
with as representatives of the open-reservoir 
system were Tagliabue’s first, the Danish petroleum 
tester, and the American Taybolt tester, which has 
been officially adopted. It was found impossible 
to obtain consistent and trustworthy results from 
any of these. The same was the case with many 
of the closed reservoir apparata, but some con- 
structed on this system proved to be both trust- 
worthy and easy to work. The experimenters 
consider their own petroleum tester the most 
accurate, but the improved naphtometer of Pawish 
the best for general use. In this latter the petro- 


leum is enclosed in a glass cylinder, which it fills 





hearing in the Court of Appeal could not be 


up to a certain point, leaving a space above to 


contain the explosive mixture of petroleum vapour 
and atmospheric air. The cylinder is immersed in 
a water bath, which again stands in another, and 
thus the oil is slowly heated. In the cover of the 
cylinder are two valves, opening from within out- 
wards, and a thermometer passes through it and 
dips into the oil. Through the cover are also 
carried two wires, whose points are at about one 
millimetre apart, approaching each other in the air 
space, from 4 mm. to # mm. above the level of the 
oil. At each successive degree of temperature 
marked by the thermometer, an electric spark is 
sent by means of a Ruhmkorff induction coil 
across the space between the points, and when the 
exploding temperature is reached, the valves are 
blown open. The chief difference between this 
apparatus and that of Herren Engler and Haass 
is that in the latter the oil is heated by air not by 
water, and that when it reaches a given tempera- 
ture, the cylinder is shaken so as thoroughly to 
saturate the enclosed air with the constituents of 
the petroleum. 


THE ACTION OF THE MICROPHONE, 

it is well known that Professor Hughes, Mr. 
De la Rue, and others, have for several months 
past been engaged in investigating the true secret of 
the action of the microphone, a secret which, to 
many electricians, was never clearly explained by 
the existing theories, notwithstanding the pronun- 
ciamentas of some very high authorities in courts 
of law and elsewhere. It was held to be due to 
pressure varying the extent of surface contact 
between the two contiguous points forming the 
bad joint ; butit was not easy to figure to oneself 
how pressure could account for it in the case of 
irregular jutting points, such as exist on gas carbon 
pencils, or in the grains of coke employed in certain 
telephone transmitters. Why should the irregular 
and loose surfaces vary the extent of surface con- 
tact just in proportion to the strength of the air 
waves beating on them and more ? The answer is 
difficult to give; but the experiments of Pro- 
fessor Hughes and others show that the true action 
of the microphone is not due to this variation 
of surface contact as Sir William Thomson and 
others have maintained, but rather to the sensitive 
electric discharge passing between the points. In 
fact, the voltaic are of an electric lamp will 
speak as we suggested in a recent Note on the 
‘flame microphone.” The experiment has been 
made by Professor Blyth, who recently read a 
paper on the subject to the Royal Society of 
Edinburgh. Professor Blyth’s experiments lead to 
the same result as those of Professor Hughes’ and 
his colleagues, and as the latter are still unpub- 
lished we can only refer to those of Professor 
Blyth. He finds that the action of the micro- 
phone cannot depend on variation of resistance due 
to pressure altering the specific resistance of the 
material, as such resistance is unaffected by con- 
siderable variation of pressure. He shows that 
the variation of resistance due to change of area of 
surface contact follows no regular or harmonic 
law, owing to the gritty nature of the carbon. 
Moreover, speech properly directed on a_ small 
voltaic arc is found to be transmitted, and here of 
course there is no contact. Mr. Blyth is of opinion 
that the effect is due to the sound waves directly 
acting on the small are between the microphone 
points and the tremor set up in the points them- 
selves by transmitted vibrations. 


TRON SHIPBUILDING IN THE NORTH, 

At no period in the history of the North of 
England has there been greater activity in the 
shipbuilding industry ; and probably at no time 
has there been so large a number of vessels on the 
stocks of the shipbuilders in the north-eastern 
shipbuilding district than from Blyth to Whitby. 
Although no exact statement of the number build- 
ing can be given, yet it is tolerably certain that 
there are over 120 in course of construction, most 
of iron. A few—rather fewer in the proportion 
than last year—are of steel ; and one on the Wear 
is being built of wood. The larger portion, more- 
over, are steam vessels, and the tonnage is higher on 
the average than in previous years, the entrance of 
many of the shipowning firms of the North into 
the American and eastern carryng trades having 
called into demand vessels of larger tonnage. It is, 
moreover, found that it is scarcely desirable in 
many shipyards to continue the building concur 
rently of iron and steel vessels, and as the demand 





for the latter is the least in the North, and as 
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orders for iron vessels have been very numerous,| MEAT TRANSPORT FROM NEW ZEALAND. 


there has been an increase in the number of iron | 


vessels in course of construction, and that at the 
expense of the steel vessels. On the Wear there 
are above fifty vessels in course of construction, 
and except the wooden vessel named, all are, we 
believe, of iron, and mostare steamers. It is rarely 
that a sailing vessel is built for local owners in the 
North, but on the Tees there are occasionally such 
built for distant ports. At the present time there 
are orders in hand for a large number of vessels in 
addition to those in course of construction ; but it 
is believed that beyond these there is not much 
animation in the inquiry. Prices have risen for 
iron materially since the bulk of the orders were 
placed, and wages have also advanced and are still 
advancing, so that the price of iron vessels is 
increased so much that there has been a check given 
to the number of new orders being placed. And at 
the same time the largeness of the new tonnage is 
diminishing the freights, so that the employment 
for steamers is less remunerative than it was a year 
or twoago. Hence it is probable that though the 
activity now known in the shipyard will continue 
for months to come, the after continuance of it 
will be regulated in degree by the course of the 
trade and of prices in the interval, and especially 
of the rate of freights, for it is that that ultimately 
determines the extent of the demand for new vessels. 
Should there be a recovery in the freight market, 
and moderate prices of iron continue, prolonged 
activity is probable, but the want of either of those 
elements will seriously interfere in the present 
prosperity in the shipbuilding trade in the North. 


Tue Evectric CONDUCTIVITY OF SULPHUR 
Pius CARBON 

At a meeting of the Physical Society a few 
weeks ago, Mr. Shellford Bidwell, the well-known 
inventor of the telephotograph, read a paper— 
which the demands upon our space have pre- 
vented us from noticing earlier—on the variation 
of the electric resistance of sulphur mixed with 
carbon when exposed to light. The material was pre- 
pared by’taking twenty parts by weight of sulphur 
and fusing it at 158 deg., the melting point then 
mixing with nine parts by weight of powdered gra- 
phite. The mass was then poured into moulds and 
allowed to harden into rods and plates, which were 
then tested for their electric resistance by inserting 
wires into the mass. The influence of light on the 
resistance was tried by exposing the plates to a gas 
flame a few inches from them. In every case a rise 
in resistance was observed on exposure to the flame, 
but this was found to be due not to the action of 
light, as in the case of selenium cells, but to that 
of heat. As the resistance of carbon by itself and 
sulphur by itself diminishes under heating, the 
opposite effect of the mixture is somewhat ano- 
malous. Mr. Bidwell explains it by supposing that 
there is no real union between the sulphur and the 
carbon, and that the particles of carbon fill up the 
interstices between the crystals of sulphur. ‘These 
crystals expand with the rise of temperature and 
thereby push the carbon particles apart. The latter 
being the conducting part of the mixture oppose 
more resistance to the passage of the current when 
they are pressed further apart. The resistance as 
pointed out by Dr. Hopkinson appears to increase 
in geometrical ratio, while the temperature increases 
in arithmetical ratio : at 14 deg. Cent. the resist- 
ance of a bar of the mixture was 9100 ohms. while 
at 55 deg. it rose to 57,000 ohms, or over six times 
greater for a rise of temperature under four times 
greater. Resistance boxes of sulphur and graphite 
bars have been suggested, but Mr. Bidwell is of 
opinion that this sensitiveness of the material to 
changes of temperature is greatly against their use. 
Indeed it fits the compound for use as a thermo- 
scope when in circuit with a battery and reflecting 
galvanometer after the manner of a thermo-pile. 
Mr. Bidwell has also employed it as a telephone 
transmitter, by using it instead of selenium in the 
construction of a mica cell. These cells are made 
by taking a small thin plate of mica, say 2 in. long 
by 14 in. wide, and nicking out the edges so that 
two fine platinum wires can be wound round the 
plate side by side and two or three millimetres 
apart. The spaces between these parallel wires 
are then filled in with the melted mixture of sul- 
phur and graphite thinly spread and the layer 
allowed to cool. Using the two platinum wires as 
electrodes and connecting the cell in circuit with 
a battery and telephone, words spoken against the 
mica plate will be heard in the telephone. 





Wuat may be regarded as a “new departure” of a 
very important character has just been made in the im- 


| portation of refrigerated fresh meat from the antipodean 


colony of New Zealand. In the particular case of which 
we are about to give some details, there is involved a 
very great deal of scientific and practical interest, for 
the consignment of the meat itself is the first cargo that 
has yet been brought to this country from New Zealand, 


| and not only so, but it is also the first cargo that has been 


carried across the ocean, through the tropics, and half- 
way round the globe, in a sailing ship. Tho vessel in 
question is the iron ship Dunedin, 1250 tons register, 
built by Messrs. Robert Duncan and Co., Port-Glasgow, 
in the year 1874, and owned by the Albion Shipping 
Company, of Glasgow, of which Mr. Peter Denny, of 
Dumbarton, is the chairman, 

The enterprise in which that vessel has just been 
engaged, and is likely to be further engaged, has arisen 
in some measure out of the disastrous failure of the City 
of Glasgow Bank several years ago, one of the assets 
of which is a great extent of land held in the name of 
the New Zealand and Australian Land Company of 
Edinburgh and Glasgow. Being desirous of turning 
that property to the best account, the directors of the 
Land Company about a twelvemonth ago consulted 
Mr. J. J. Coleman, of the Bell-Coleman Mechanical 
Refrigeration Company, Glasgow, in reference to the 
possibility of bringing home a cargo of fresh meat 
from New Zealand by sailing ship, on the supposition 
that it would be necessary to have a refrigerating 
machine on shore for freezing the meat and one on 
board the vessel for maintaining it in the frozen con- 
dition during the voyage. As a result, negotiations 
were opened up between the Land Company and the 
Albion Shipping Company, whose ships, it should be 
mentioned, are largely occupied in the importation of 
wool from the antipodean colonies into the Thames, it 
being the aim of the Land Company to have one of those 
ships adapted for the meat carrying trade as an experi- 
ment. Considering the fact that in New Zealand alone 
there are somewhere about 13,000,000 or 14,000,000 
sheep, such an experiment was certainly one of far- 
reaching importance, alike to the colonists and to the 
people at home, who are dependent on other countries 
for at least 33 per cent. of the meat which they consume. 

It was feared by the directors of the Land Company 
that if the experiment required that two refrigerating 
machines should be employed, one at the port of ship- 
ment and the other on board the vessel, the cost would be 
too great to admit of the enterprise being made a success- 
ful one from a pecuniary point of view. Mr. Coleman 
found, however, that he was able eventually to suggest to 
them that under certain conditions one machine might be 
made that would be sufticient to overtake all the refrigerat- 
ing work. The suggestion was that all previons practice 
in meat refrigeration should in a measure be set aside, and 
that a very powerful machine should be fitted into the 
vessel, one capable of producing refrigerated dry air at 
the rate of 70,000 cubic feet per hour. He argued thus: 
As the freezing of fresh meat involves the abstraction of 
about 145 deg. of latent heat in addition to the 40 deg. 
required to reduce the meat from a temperature of, say, 
72 deg. (that of the meat cooled naturally) to 32 deg., a 
machine of the power just mentioned would, theoretically, 
be required for freezing meat at the rate of 20 tons per 
day. It was assumed that, in actual practice, about 
10 tons of dead meat per day could easily be obtained by 
the facilities on shore for killing, dressing, &c.; and in 
order to avoid having to go to the expense of purchasing 
and fitting up two machines, the Albion Shipping Com- 
pany agreed to allow their vessel to remain in port 
during the time necessary for the meat to be put on 
board in small daily instalments of 10 tons or so, 
assuming, of course, that the cargo of wool would be 
stowed away before the meat could all be got on board 
in a satisfactory mapner. The owners of the Dunedin 
went to the expense of about 5000/. for the refrigerat- 
ing machine, together with the necessary boilers, &c., 
and for the internal reconstruction of the ship so as 
to adapt her to the altered circumstances of the case. 
Messrs. D. and W. Henderson and Co., of the Finnieston 
Steamship Works, Glasgow, made the machine, their 
experience in constructing such plant dating back to 
the very commencement of the Bell-Coleman system of 
refrigerating dead meat. If we mistake not, this ma- 
chine, at the time it was put on board the Dunedin, was 
the largest meat refrigerator that had then been made. 
The internal reconstruction just referred to included the 
adaptation of a large portion of the hold of the ship as 
well as a considerable extent of the 'tween decks space; 
and this is, we believe, the first practical deviation from 
the usual plan of having the cold chamber in the tween 
decks only in vessels carrying dead meat. 

In carrying out this interesting and important experi- 
ment, the principle adopted was in the first place to 
freeze each day’s supply of carcases while hanging in the 
*tween decks space, and then, after each of the carcases 
had been sewn in a coarse calico bag, to take them into 
the hold amidships, where they were packed, ‘‘ head and 
tail,” as closely as they could be stowed. The depth of 
the hold was nearly 18 ft. Eventually the cold chamber 
in the hold was completely filled with frozen carcases in 





the way mentioned, and then the ’tween decks space was 
packed in a similar manner, until at last nearly 5000 
sheep and some 400 lambs were aboard in the refrigera- 
ting chambers. 

The principle observed in providing for the distribu- 
tion of the cold air was to bring it first into contact with 
the carcases that were already frozen, and then to bring 
under its influence those requiring to be frozen in the 
‘tween decks chamber. In adopting this mode of dis- 
tributing the cold dry air, the object aimed at was not 
to maintain a uniform temperature throughout the meat 
chambers, but rather to make it absolutely certain that 
the air passing through the mass of meat in the tween 
decks was always at a temperature somewhat under 
32 deg. Fahr., under which circumstances the lower 
hold, which first received the air from the refrigerating 
apparatus, must necessarily have been very much colder. 
That was most desirable, so as to insure the perfect 
rigility of the carcases; for had the meat not been 
thoroughly frozen before being packed away in the lower 
chamber and still kept in that condition, the mere dead- 
weight of the superincumbent portion would have crushed 
the carcases forming the lower layers into a shapeless 
mass, As it was, however, the carcases of mutton and 
lamb forming this experimental shipment arrived in the 
Thames, after a passage of ninety-eight days, in their 
naturally rounded condition, and as faultless in shape as 
those that may be seen hanging in any butcher’s shop. 
In the case of shipments of fresh mutton from Australia 
it has not unfrequently happened that the carcases have 
arrived quite misshapened, evidently in consequence of 
the ineffectual freezing power applied to the carcases 
before stowing them away even in the comparatively 
shallow space of the ‘tweeu decks, 

This shipment by the Dunedin is highly important 
from the fact that it has afforded accurate scientitic data 
in regard to the refrigerating power really required, as 
the operations both of freezing and carrying have been 
entirely under one control. Hitherto the shipments of 
fresh meat from Australia have only been partially 
successful, owing in some measure, doubtless, to the fact 
that the carcases have not been frozen on shore by tho 
same sort of machine as that used in the ship carrying 
the meat; and there is good reason to suppose that the 
freezing power employed on shore has not been at all 
adequate for the work to be done. 

The Bell-Coleman machine on board the Dunedin 
occupies, together with the ship’s linings and the upper 
and lower meat chambers, about 600 tons gross of carrying 
capacity, calculated at the rate of 40 cubic feet per ton; 
and the total internal capacity of the meat chambers was 
about 400 tons, calculated at the same rate. In that 
amount of space there were packed about 175 tons of 
meat; but as the refrigerating machine was only worked 
to about half its power during the voyage it is proposed 
to increase the internal capacity of the meat chambers 
about 50 per cent. for the next voyage. The machine is 
provided with a surface condenser, and it has a pair of 
compressing cylinders each of 21 in. diameter, with a 
piston stroke of 24 in. in length. Steam was generated 
by a pair of vertical and multitubular boilers, each 
having about 400 square feet of heating surface. Tho 
average number of revolutions was 60 per minute, and 
the average air pressure was 34 lb. per square inch, 
while the daily average number of hours that the steam- 
ing was maintained during the voyage was 15, and the 
consumption an average of 3 lb. per indicated horse 
power. While the refrigerating air was delivered from 
the apparatus at a temperature of about 80 deg. below 
zero, the average temperature of the lower hold was 
5 deg. Fahr., and that of the upper hold, or ’tween deck 
space, was about 22 deg. 


FOREIGN TECHNICAL LITERATURE. 

Tue Army and Nary Journal (New York, May 13 
announces that the Magazine Gun Board has had instruc- 
tions to decline to receiveany new systems after July 15. 
The report of the Board is expected to be ready about 
September or October. 





A very favourable report of the present state of the 
French iron trade appears in the Moniteur des Intéréts 
Materiels (Brussels, May 28). Orders both for pig and 
finished iron are very plentiful. In the Longwy district 
the blast furnaces have made contracts for over 200,000 
tons, a quantity which represents the production for 
upwards of seven months. White pig is quoted at 72 
francs, and foundry pig at 82 francs. 


In the Railway Review (Chicago, April 29) appear work- 
ing drawings and description of the Moore railway track- 
layer. Without reproducing the drawings it is impossible 
to give anything like details of the method of operation. 
It may, however, be described as consisting of a train of 
trucks, carrying the necessary material, and provided 
with an apparatus for placing the sleepers, rails, &c., on 
the track, in the proportions in which they are required. 
It is said that with this track-layer a gang of twenty- 
five labourers can lay and spike two miles of line per day. 


_ According to L’Jndustrie Belge, June 1, an application 
is before the French Chambers for a vote of 250,000 fr., 
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for the establishmeut of telephone lines. The object of 
these lines is to connect small places which have not 
been supplied by private enterprise. Tho cost of the 
instruments would be charged to the subscribers, but 
payment would be spread over several years. The 
annual subscription is fixed at 250 francs, but in towns 
where there are more than 300 subscribers, it would be 
reduced to 200 francs. 





The Railway Age (Chicago, May 4) gives some interest- 
ing details of-the progress of railway construction in 
Brazil. In January there were 2431 miles in operation, 
and about 2000 miles more were in course of construc- 
tion. The lines are chiefly short ones, connecting the 
sea-ports with the trading centres of the interior, but 
will eventually be formed into acomplete system. About 
half the existing mileage was built and is owned by the 
Government ; some part was made by private companies, 
under a Government guaranteed subsidy; and the 
remainder was established by subventions from the 
districts through which the railways passed. 





The Scientific American (New York, May 13) publishes 
a drawing and description of the Kinzua Viaduct, which 
is incourse of construction on the branch of the New 
York, Lake Erie, and Western Railroad, connecting 
Buffalo with Pittsburgh. This viaduct, which will be the 
largest in America, is carried over the Kinzua valley, 
the greatest height being 301 ft. from the bed of the 
stream to the base of the rail. It is 2051 ft. in length 
clear of the abutments, with twenty bpans 61 ft. long, 
one span 62 ft. long, and the tower spans, which are 
384 ft. each. The columns are of lattice construction, 
and rest upon piers of masonry built upon the solid rock, 
except in a few cases where timbering has been required. 





The Overland Summary (Calcutta, May 2), speaking 
of the purchase by the Indian Government of the Bengal 
Iron Works, says that the superintendence of them has 
been given to a German named Schwarz, The Govern- 
ment is desirous of handing over the works to a company 
with a capital of not less than 400,000/., and would part 
with them at cost price to such a body. It has instructed 
the Financial Department to collect statistics showing 


the quantity of iron required by the railways and the 
ditferent State departments; and it is ready to open up 
the Chauda irontield in the Central Provinces, if it 
can find capitalists to come forward and take up the 


enterprise. 

The issue of May 9 mentions that the total length of 
railway lines open to traflic in India on January 1, 1881, 
was only 9325 miles. 





The American Engineer (Chicago, May 13) contains 
illustrations of the ventilating apparatus placed in the St, 
Louis Tunnel, a double archway passage under that city, 
5007 ft. long, with inclines varying from 3.1 in 1000 
to 13.7, and one curve 500 ft. long and 90 deg. radius. 
272 trains pass per diem, working with full steam (on 
account of the curve and inclines), and burning a soft bitu- 
minous coal, The tunnel has therefore been absolutely 
choked with smoke and poisoned with carbonic acid gas; 
and neither ventilating shafts, nor the use of coke as 
fuel, proved effectual remedies. Mechanical ventilation 
has now been adopted with success, The fan employed 
is 15 ft. in diameter and 9 ft. wide, and is worked bya 
Heireshoff compound double cylinder non-condensing 
engine of 192 horse power. It clears the tunnel of 
smoke in less than five minutes after the passage of each 
train. Forty-eight horse power is found sufficient for 
the requirements of the ordinary traftic. 





The Deutscher Submissions-Anzeiger (Berlin, May 31) 
refers to the Bill passed by the German Parliament on 
May 15 concerning the railway estimates. <A credit of 
98,218,000 marks was voted for railway construction. 
Of this sum 47,038,000 marks are assigned to the estab- 
lishment of new railways, 16,930,000 marks to laying a 
second line of rails on eight different lines, and 
22,950,000 marks to the enlargement and improvement 
of stations, especially in order to give greater facilities 
to the Westphalian coal and iron trade. The rolling- 
stock is to be increased to the extent of 11,000,000 marks, 
and 200,000 marks will go to provide for the unforeseen 
extra expenses in the construction of the Bebra and 
Friedland Railway. 

The same paper, under date June 2, expresses the 
0; inion that Japan offers a good market for German iron. 
Belgian is said to be in bad repute, owing to the unsatis- 
factory quality which has lately been delivered. Flat 
bars, nail rods, hoops, and sheets are all in more or less 
demand, but the former is the most important class. 
Only the best qualities are saleable, and it is said that 
trial parcels which have been shipped from Germany 
have given full satisfaction. 





The Moniteur Industriel (Paris, May 25) reproduces 
from official sources details of the late discoveries of coal 
in Servia. This coal is found in the valley of the Timok, 
about 28 miles from Widdin, and is stated to be of a 
quality equal to English steam coal. The getting can 
be almost entirely carried on by galleries. Trial work- 


The proprietors—who have a concession for fifty years— 
caleulate upon securing the whole of the trade for 
supplying the Danube steamers, and a great part of the 
local railways. 

The issue for June 1 describes a system of employing 
iron girders for timbering mines, designed by M. Guibal, 
which was exhibited at the last meeting of the Soviety 
of Engineers of the School of Mines at Hainault. A 
T girder is laid on the floor of the gallery ; the uprights 
(which are double T girders) fit on to this; and the 
cross-piece (which is similar to the bottom bar) fits into 
the top of the uprights, and holds them firm. This 
arrangement is very simple, and easy to put in place— 
the girders (which only weigh from 301b. to 32 lb. per 
yard) being capable of supporting without bending # ton 
hung from the centre of the cross-piece. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, Pa., May 27, 1882. 
Tue American iron trade has been seriously disturbed 
by the authoritative announcement that a general strike 
of the ironworkers is to take place on Thursday next, 
June l. ‘The Pittsburgh manufacturers met on Thurs- 
day, May 25, with representatives of the iron trade from 
Wheeling, Youngstown, Cincinnati, Joliet, and Chicago, 
The demands of the millmen for an advance of wages 
running from 10 to 15 per cent. was considered. The 
puddlers demand an advance from 5.50 dols. per ton to 
6dols, The decision arrived at was to refuse to pay 
the advanceasked. The strike affects about 40 per cent. 
of the American productive capacity, should it be as 
general as is threatened at this writing, As to the ability 
of iron manufacturers to meet the issue it is not easy to 


mortgage or debenture debt of the company. From the 
time of the amalgamation the 5 per cent. preference shares 
of the Berks and Hants Company will, until redeemed 
under the conditions of their issue, become capital of the 
Great Western Company, and will rank for dividends 
pari passu with the Great Western 5 per cent. consolidated 
se stock ; and Berks and Hants ordinary share- 

olders will receive for every 1001. they hold 871. 10s. of 
Great Western consolidated stock, and a proportionate 
amount of that stock for every part of such shares or stock 
less than 1001. The Berks and Hants line commences at 
Hungerford and terminates at Devizes. 

The Swansea Valley.—There is a large’ number of tin- 
workers idle owing to the stoppage of many works in the 
valley and other parts of Glamorgan, Carmarthen, and 
Monmouth. The markets are stiffening as regards tin- 
plates. More inquiries have been made this week than for 
some time past, and owing to the great reduction of make, 
stocks are low at the works. Prices are at least 6d. per 
box higher, and have an upward tendency. Unless the 
great strike in America amongst iron-workers causes an 
unsettled market there is every reason to believe that tin- 
plates will soon be in active demand. 

Cardiff.—Small steam coal maintains the firmness which 
has characterised it for the past few months. Included in 
last week’s clearances were some small parcels of patent 
fuel and iron, not, however, amounting to a large quantity. 
Last week’s clearances comprised 91,649 tons of coal, 470 
tons of patent fuel, and 924 tons of iron. The imports 
comprised 3500 tons of Bilbao and 350 tons of other ore. 

Railway Extension at Bridport.—At an extraordinary 
meeting of the Bridport Railway Company on Wednesday 
it was resolved to extend the Bridport branch to the har- 
bour as authorised by Parliament three years since. The 
cost will be 23,0001. The Great Western Railway Com- 





speak with safety. Since the opening of the year, demand 
has been gradually falling off owing to less railroad | 
building, less car building, and restricted consumption | 
in all directions. A strike shutting down two or three | 
hundred puddling furnaces would be an advantage to | 
the trade, but such an extensive reduction of output 
as seems imminent involves probabilities which the | 
trade is hardly prepared to entertain. The demand | 
is based on the increased cost of living. The manu- 
facturers base their refusal on reduced prices and 
demand, Stocks are low; production is kept as nearly | 
even with consumption as possible. Bar is 24 cents) 
east and west, and 2} to 2.4, cents at Pittsburgh. This | 
is a reduction of 5 dols. per ton in three months. Pig 
iron is consumed as fast as made. No. 1 foundry in this 
market is 25 dols. to 27 dols, No, 2, 23.50 dols. 
to 24 dols., and grey forge 22 dols. to 23.50 dols. 
The demand is regular. There are no prospects of an 
increase in output. English and Scotch iron, including 
Bessemer, are increasing in New York and Philadelphia 
markets at the rate of 12,000 to 15,000 tons a week, an 
increase which in time will assert itself. English is 
offered at 22.50 dols. to 26 dols. for Scotch, but 
very little demand exists. Bessemer is dull at 23 dols. 
for summer delivery, to 24 dols. for prompt delivery. 
Large arrivals of steel blooms are taking plece. The 
amount for last week was 5000 tons. Railroad con- 
struction is still awaiting favourable indications from 
Wall-street and Chicago, Grain crops promise well. Steel 
rails sell at 47.50 dols. at mill for large lots under delivery, 
to 50 dols. and 52 dols, for smaller lots earlier delivery, 
Bessemer mills are sold several months ahead, and orders } 
are not solicited. The outlook is favourable for active 
constructive requirements through the fall. The harvest- 
ing of the crops will turn the scale. A good export | 
trade will turn the tide of gold, it is calculated, and 
enterprises now waiting for greater encouragement will 
be prosecuted. But at present strikes are threatened in 
mills and mines. Prices are weak and buyers are dis- 
heartened. Manufacturers are at a loss to know whether 
to take future contracts at fixed prices. Should the 
strike be inaugurated it will be long and bitter, unless 
demand should assume such dimensions that refusal to 
pay wages asked would be useless. At no time for 
twenty years have employers been so determined to meet 
the issue presented. It is not only a question of wages, 
but a question of proprietorship, the authority of the 
Amalgamated Association having extended so far that 
the masters could scarcely avoid the contest. 


NOTES FROM THE SOUTH-WEST. 
Newport.—The exports again exhibit satisfactory totals 
this week, notwithstanding that the holidays have affected 
work. Merchants are, however, well off for orders, and have 
difficulty in some cases to cope with their engagements. 
Prices are firm. Of iron, &c., the shipments do not show 
such a large total as usual, but the following clearances 
have been made: To Stockholm, 1080 tons; Rotterdam, 
300 tons; and La Guayra, 380 tons. There are some 
further parcels to go to the Baltic. The iron ore market 
is unchanged. Last week’s clearances comprised 31,281 
tons of coal and 1760 tons of iron, &c. Of iron ore there 
came to hand, from Bilbao 3527 tons, and from other 
sources 3900 tons. 


Berks and Hants Extension Railway.—The directors of 
this undertaking have felt that the interests of the pro- 
prietors will be best secured by the transfer of the railway 
to the Great Western Railway Company. They have, 
therefore, concluded terms to effect that object. Under 
the terms of the proposed transfer, the Great Western 

















ings have resulted in the discovery of four seams, respec- 
lively 11 ft..Gin., 6 ft. Gin., 5ft, and 3 ft. din. thick. 





Company take upon themselves all the capital liabilities of 
the Berks and Hants Company, in:luding the whole of the 


pany will find part of the capital. 


Llanelly.—The tin-plate trade has maintained a firmer 

ne. Bars are still low, 5/. 10s. per ton having been 
quoted. There is generally a more hopeful prospect for 
the trade than might have been looked for a fortnight 
since. Coal has about maintained its price. 

Welsh Coal Traffic.—Judgment was given on Friday in 
the House of Lords in an appeal case, ‘‘ The Rhymney 
Railway Company v. the Powell Duffryn Steam Coal Com- 
pany (Limited).’’ The case has been for some time before 
the courts, and involved an issue with regard to the inter- 
pretation to be put upon a particular clause in the articles 
of agreement entered into between the two companies for 
the transit of coal from the Aberdare Valley, where the 
respondent’s collieries are situated, to the Bute Docks, 
Cardiff. The action was brought by the appellants against 
the respondents to recover a sum of 28641. 3s. 10d., with in- 
terest, alleged to be due to the appellants for the carriage of 
coal. The agreement entered into between the parties was 
dated the 8th of August, 1871, and after the issue of the writ 
in the case a special case was stated for the opinion of the 
higher courts. The case was fully argued on the 12th of 
March, 1881, in the Queen’s Bench Division, before a 
divisional court, consisting of Mr. Justice Watkin 
Williams and Mr. Justice Mathew, who delivered judgment 
in favour of the appellants, the plaintiffs in the action. 
The respondents thereupon gave notice of appeal, and on 
March 21st of the same year the Court of Appeal reversed 
the judgment of the Division Court, and ordered judgment 
to be entered for the respondents. The appellants sub- 
mitted that the judgment of the Divisional Court was right, 
and that the judgment of the Court of Appeal should be 
reversed. The Lord Chancellor said that their lordships 
generally concurred in thinking it unnecessary to call upon 
the respondents to reply. They were of opinion that the 
rates and terms agreed upon were the specified rates 
scheduled ; judgment would, therefore, be given for the 
respondents. Lord Blackburn, Lord O’Hagan, and Lord 
Watson concurred. 

Swansea.—The holidays as usual interfered with trade 
last week, and as a consequence the shipments were some- 
what below the average ; still 24,822 tons of steam coal 
were cleared during the week, and 7871 tons of patent fuel. 
The fuel trade is particularly active, and stems are well 
filled. The principal shipments of the past week have been: 
2460 tons to Odessa, 1726 tons to Genoa, 1650 tons to 
Bordeaux, and 1350 tons to Cowes. The latter is entirely 
a new opening for fuel. Coal prices remain sluggish. The 
anthracite trade is particularly dull, prices showing a 
retrograde movement. The iron trade, although quiet, is 
more healthy. In view of the gigantic strike of iron 
workers in the United States, it is expected that a brisk 
demand will shortly arise. If the strike is likely to con- 
tinue, the importation from England will, undoubtedly 
be reopened, and as a natural consequence prices all round 
must improve. 

Water Supply of Gloucester.—At the last meeting of 
the Gloucester Town Council, Mr. Bateman, C.E., reported 
that, after the experimental borings made in the hill near 
the Witcombe Water Works, he was of opinion that an 
additional supply of water would be obtained by driving a 
tunnel into the hill side, as he had previously recommended. 
The proposed length of tunnel would be 620 yards. It was 
agreed that the council should undertake the responsibility 
of the work. 








UnIvERSITY COLLEGE, Bristou.—At a meeting of the 
Council of this College, held on the 24th of May, Mr. H. 8. 
Hele Shaw, Lecturer on Mathematics, Mechanics, and 
Engineering, was appointed Professor of Engineering, and 
Mr. Edward Buck, B.A., of Hertford College, Oxford, was 
elected Lecturer on Mathematics. These appointments 
were made in consequence of the resignation of Professor 
Main, M.A., D. Sc., who has been appointed Assistant- 
Professor of Mechanics at the Normal College of Science 
and Royal School of Mines at South Kensington. 
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ASHTON AND SPERRYN’S HIGH- 
PRESSURE COCK. 

WE illustrate below an excellent form of high-pressure 
cock for gas or water, which is being manufactured 
by Messrs. John Russell and Co., Limited, of 115, Queen 
Victoria-street, E.C. It is as will be seen, a screw-down 
cock, the handle having a hollow base screwed internally 
to fit an external screw on the cock body. The spindle 
of the valve is, in the form shown, not attached to the 





handle of the cock, but simply presses against it, it being 
forced upwards by the pressure of the water against the 
valve; for some purposes, however, the valve and handle 
are connected so that the valve is positively lifted, with- 
out, however, being rotated as the handle turns. On the 
valve spindle is fixed a cup leather, which, as the valve 
rises, works in the short cylinder shown, and thus prevents 
leakage. Altogether the details of this cock are well 
worked out. 








TESTING PRESSURE GAUGES. 

WE annex an illustration of an exceedingly handy little 
apparatus for testing pressure gauges which has been 
designed by Mr. C, D. Giibler, of Hamburg, and which is 
being manufactured by Messrs. W. C.and K. De Wit, of 
Amsterdam. The apparatus is intended for office use 
and takes up but very little space. It consists of a brass 
cylinder a with branches 4 and c fitted with the cocks d 
and e, this cylinder having fixed in it, by the screw y, a 
small pump barrel /, fitted with the piston 4, this piston 
being capable of being moved along the barrel by the 
screw shown. 

In using the apparatus the gauge to be tested and a 
standard test pressure gauge are connected to the cocks 
d and ¢ as shown, but before these gauges are attached 
the apparatus should be prepared as follows: A small 
piece of india-rubber tubing is slipped on the nozzle i, 
the other end of this tube dipping intoa tumbler of water. 
The passages n and m are then shut off by the cocks d 
and e, the latter, which isa three-way cock, being turned 
so as to admit water from the branch i. The piston / is 
then screwed to one extremity of its stroke and the inner 
cylinder filled with water. The cocks d ande are then 
opened to allow the air to escape, the piston being 
gradually screwed inwards until the water rises to the 
top of the connexions. The cocks are then closed and 
the piston again screwed back, when the whole appa- 
ratus will become charged with water, and this result 
having been obtained the gauge to be tested and the 
standard gauge can be attached. It is then evident that 
by screwing the piston forward the two gauges will be 
subjected to pressure, and they can thus be readily com- 
pared and checked as the pressure rises. 5 

In testing vacuum ganges the operations are the same 
except that the manipulations are such that the piston is 
left at the inner end of its stroke when the gauges are 
put on; as the piston is withdrawn a vacuum is thus 
formed. It is found that by exhausting the cylinder 
twice successively, taking care to manipulate the cocks 
e and d properly, an almost perfect vacuum can be pro- 
duced. 

The apparatus is, as we have said, an exceedingly 
handy one, and it is likely, we think, to be extensively 
employed. Its portability renders it well suited for use 
by boiler inspectors. In conclusion we may state that 
the apparatus we have described is being introduced in 
this country by Mr. Alfred D. New, of 13, Devonshire 
Chambers, Bishopsgate-street, E.C, 








VicTORIAN Rattways.—A Railway Construction Bill, 
which the Victorian Government has promised to produce 
before asking Parliament to sanction a new loan of 
4,000,0001., which was announced when the Budget speech 
was delivered, makes provision for 8274 miles of line, at 
an estimated cost of 2,433,194/. In addition to this outlay 
it is proposed to expend 75,000/. on locomotive shops, 
machinery, and tools, and 60,0001. on a viaduct to connect 
the line constructed by the Government with those which 
were lately the property of the Meibourne and Hobson’s 
Bay Railway Company. These sums, added to the amount 
given above, make a total of 2,569,1941. The proportion of 
the 4,000,000/., which the Commissioner of Railwe, 3 expects 
to have placed at his disposal is 2,732,055/., which it is 
proposed to supplement with 300,000/., from the general 








THE COLLAPSE OF BOILER FLUES. 
Ix the course of our remarks last week on the boiler 
explosion at Great Bridge (see page 562 ante) we quoted 
the report made to the coroner by Mr. E. B. Marten, the 
chief engineer of the Midland Boiler Inspection and 
Insurance Company, and we at the same time mentioned 
an appendix to this report. This appendix we now sub- 
oin: 

' Appendix to Mr. Marten’s Report. 

As this is the third ease of collapsed flues in this district, 
causing loss of life, within a very few months, it may be 
BRIERLEY Hilé. 
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danger of flues thus left unstiffened ought by this time 
to be thoroughly well known, and the practice or 
omitting such rings deserves to be most strongly con- 
demned. Of the Great Bridge boiler we gave particulars 
last week, and as regards that which exploded at Brierly 
Hill on February 7th last we may say that it was 
one at the iron works of Messrs. Hill and Smith, 
and that it was 25 ft. long by 5 ft. 6 in. in diameter, with 
one flue 2 ft. 5 in. in diameter, the thickness of the shell 
plates being ,7, in., and of the flue plates jin. As will 
be seen by the sketch, the flue was made so that the 
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ee to give in full the rule for calculating the strength of 
tubes. 
From Sir William Fairbairn’s experiments the formula is : 
806,300 x T? 
LxD 
T is thickness of plate in inches. 
L is length in feet. 
D is diameter in inches. 
For the Great Bridge tube the figures would be ;; in. 
thick, 25 ft. in length, and 30 in. in diameter, or 
806, 304 x #2 
25 x 30 
or to make the calculation easy, 
806,300 x 25 e : . 
- —— =105 lb. per sqr. in. bursting pressure. 
25 « 30 x 256 
The same worked out for } in. thickness=67 Ib. 








” ’ 16 ” =F 55 
” 99 s 99 =18 ,, 

If half the original thickness is taken ,°;=26 lb., or one- 
fourth the original strength. 

This shows how the margin of strength may so soon be 
lost by reduction of the thickness by corrosion. 

There is no doubt that the majority of boiler flues do 
not possess more than half the strength of the perfectly 
made tube used for testing, as experience shows they give 
way on the average at about half the pressure as found by 
therule. It is therefore needful to well consider the factor 
of safety and allow about one-fifth of the bursting pressure 
for a safe working pressure. 

The three explosions from collapsing of flues to which 
Mr. Marten refers in the first sentence of the above 
appendix are those at Smethwick, Brierley Hill, and 
Great Bridge respectively, and through the courtesy 
of Mr. Marten we are enabled to annex engravings 
illustrating these three explosions. It will be seen 





revenue of Victoria. 


| that they all occurred to flues unstitfened by rings. The 


| longitudinal seams were continuous. 








The boiler had 
two 4} in. safety valves loaded to 461b. per square inch, 
and there was every reason to believe that they were in 
good working order at the time of the explosion. The 
flue had, however, been greatly weakened by corrosion 
in the neighbourhood of one of the longitudinal seams, 
the thickness being reduced to } in., and in some places 
to ;,in. The boiler was heated by the waste heat from 
a furnace, the waste gases passing through the boiler 
flue on their way to the chimney. The evidence showed 
that the unequal expansion of the tube and shell, par- 
ticularly in getting up steam, had tended to distort the 
flue, and had thus promoted the corrosion, the result 
being that as the tube was not furnished with stiffening 
rings it collapsed, and rent as shown in the sketches, the 
explosion causing the death of one man. 

We trust that the publication of the annexed sketches 
will assist in showing the danger of unstiffened flues 
even in the case of boilers worked at comparatively low 
pressures. 


FOOT LATHE. 

WE give this week on page 586 a perspective view of 
a very neat form of foot lathe with overhead gear, con- 
structed by the Britannia Company, of Colchester. The 
lathe has a gap bed 30 in. long, this giving of length 
between centres of 19 in. The bed is 3} in. wide on face, 
and is 23in. deep, while it has a gap 24 in. deep, and 
2iin. wide. The height of centres is 3in., and the 
lathe will turn 6 in. in diameter over the bed, 4} in. 
over the carriage, and 10}in, by 22 in. in the gap. The 
headstock is back geared, and has a turned cone pulley 
with three speeds for gut band. The spindle is of cast 
steel with conical necks, steel locks, screws, and back 
centre. 

The lathe is provided with a compound slide rest 
mounted on a carriage with long bearings well fitted to 
the bed ; the top slide is made to swivel and is graduated 
to 50 deg. on each side of centre. The leading screw 
is 7 in. in diameter with } in. pitch, and fitted with a gun- 
metal nut made in halves to detach, a rack and pinion 
being provided for quick return motion. The lathe is 
provided with a full set of 22 change wheels to cut from 
one to 60 threads per inch, and there is a reversing 
motion for right and left-handed screws. The arrange- 
ment of the overhead gear is very neat and will be 
readily understood from the engraving. The lathe is 
mounted on an iron stand with walnut top and drawer 
and it is altogether a very neat and useful little tool, 








od 




























ee 








June 9, 1882.] 


ENGINEERING. 








59! 














ON PROGRESSIVE TRIALS.*® 
By J. HARVARD BILEs. 

PROGRESSIVE measured mile trials were first made by 
Mr. William Denny in 1875, and since that time it has been 
the general practice with Messrs. Denny, and several other 
Clyde firms, to have similar trials with every ship. It is 
my duty to carry out these trials for Messrs. James and 
George Thomson, and the results given are for ships built 
and engined by them. The supposed advantages to be 
gainedare: = A Es ; ; ; 

1. A determination of the initial or statical engine fric- 
tion, or that friction which is due to tightness of moving 
parts. 
2. A means of determining the horse power necessary 
to drive ships of similar forms and proportions to those 
tried, but of different absolute dimensions. 











one-half a knot per hour between the beginning of the 
first and second runs of the set, the mean speed is in error 
one quarter of a knot. I propose, in this paper, to lay 
before the Institution the description of some modifications 
in the method of carrying out these trials, which I submit 
for your consideration as improvements on the present 
system. The results of some trials made side by side with 
the ordinary system are also given. ase 
The principle of the method I have been trying is to 
measure the time that a certain part of the length of the ship 
takes to pass an object thrown from the bows of the vessel, 
well clear of the side. From this observed time the speed 
of the ship may be deduced. The first difficulty is to 
measure this time with sufficient accuracy, for on a ship 
400 ft. long, moving at 15 knots per hour, the interval to 
measure is only about 12 seconds, and an error of one-fifth 
of a second produces an error of one-fourth of a knot. ‘To 
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The method of carrying out these trials on the Clyde is 
to make four or five sets of runs at different speeds, each 
set being composed of one run with the tide, and one 
against. The revolutions and indicated horse power on 
each run are determined, and the means of the two of each 
set are taken and set up on curves with speed for absciss 
and revolutions, indicated horse power, &c., as ordinates. 
These trials take from three to six hours, according to the 
length and speed of the ship. The results of such trials 


very slow or very uniform, and would be quite unreliable 
where the tide is fast and variable, such as at Stokes Bay, 
or the Maplin Sands. i 


measure the time accurately the instrument shown in 
Figs. 1 and 2 was devised. 

A is acylinder driven by a clockwork motion; B is 
another cylinder free to revolve, on which a continuous 
roll of paper is fixed. The paper has its end passing over 
the cylinder A, and is drawn by it from the continuous 


| roll at a uniform rate. C,D, E, and F are four pencil-pens 
| which can each be moved sideways by a small electro- 
;magnet, when an electric circuit in which the particular 
are only approximately reliable where the tide is either | 


This is particularly true at the | 
lower speeds, upon which depends the determination of | ously past the point of the 


magnet happens to be, is closed. The magnet opposite the 
pen is connected to a well-made lever clock by short 
electric wires, so that every stroke of the lever causes the 
pen to move sideways. As the paperis moving continu- 
n the side motion causes a 


the initial friction of the engine, for if the tide varies, say, | zigzag line to be made, the sharp points in which represent 


t of each stroke of the lever. 





“#* Read at the twenty-third session of the Institution of | this pen records time on the paper. 


Naval Architects. 


e com Hence, 


Forward, at about one-fourth of the ship’s length from 





the bow, two sights are placed exactly in a transverse 
plane; a similar set is also placed as far aft as possible. 
At each set of sights an observer is placed, and from him 
electric wires are led to the instrument and connected, so 
that when he makes contact, the pens D and E, respec- 
tively, are made to move sideways. Hence, if a piece of 
wood be thrown from the bow, and the forward observer 
makes contact exactly at the instant that it passes his plane 
of sight, a break will be made in the line in which this pen 
is working. This break squared over on to the line which 
the pen C is marking will enable one to say, exactly, the 
time at which the piece of wood passed the forward sights. 
Similarly, the time at which the same piece passes the 
after observer may be determined, and the difference will 
give the time that the ship took to pass through the dis- 
tance between the sights. The pen F is connected, elec- 
trically, to a contact maker which is attached to the air 
pump lever, so that this pen records, on the same paper, 
the revolutions of the engine. 

G is a pendulum, of very short period, which records, 
continuously, the heel of the ship. 

For many valuable suggestions in connexion with the 
details of this instrument, I am very much indebted to 
Mr. Froude, who uses time-recording instruments, of a 
very similar nature, in connexion with his investigations 
at ‘Torquay. 

This instrument was devised with a view to obviating 
the necessity for making progressive measured mile trials, 
which are very tedious to any but those directly interested 
in the results. Many shipbuilders do not care to spend the 
time necessary for these trials, but prefer to spend it with 
the engines going at full speed for a few hours, and also 
taking advantage of the time and opportunity to have a run 
out to sea with a party on board. If, therefore, some 
means could be devised which should fulfil both purposes, 
many more shipbuilders might be disposed to have these 
progressive trials, and be benefitted accordingly by the infor- 
mation obtained. The determination of the speed by the 
method described above, which may be called the ‘‘ log 
method,”’ fulfils this purpose, provided that it is reliable, 
for the ship might be run for a few minutes at each of 
several selected speeds, and the results obtained be put into 
the form of a curve, as in the ordinary method. 

These several speeds could all be runin the one direction, 
for as the marks which determine the speed are floating on 
the water they are quite independent of the speed of the 
tide, and need not therefore be run one with and one against 
the tide. 

In order to test the reliability of the method, trials have 
been made with several ships. The ordinary runs have 
been run on the measured mile at Skelmorlie, Firth of 
Ciyde, &c., and at the same time the ‘‘log’’ results have 
been taken. The following Table shows the comparison of 
the two in the case of the s.s. Spartan : 


TABLE I, 


Number of Speed by Measured Mean of Two |Mean Speed by 








Run. Mile, Post Method. Runs. Log. 
i 1967 f 12.071 11.82 
$ HAY | anmue |HRE 

fe} | | ae 
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The results of the whole of the trials are given in Table No. IL 
Appendix. 

In carrying out the analysis necessary to get these results, 
it was found that much information could be got by this 
method, which, from a scientific point of view, is of more 
value than the saving of time and prevention of ennut 
in a trial trip pleasure party. It is worth considering what 
are the elements which tend to make the naked results 
somewhat in error. The first is the personal error of the 
observers, which must be allowed for when intervals as 
short as fifteen seconds have to be measured to a degree of 
accuracy of, say, one per cent. 

The method of determining this is to let the two observers 
come to the forward sight, and together observe and signal 
through different electric wires the time at which wood 
thrown from the bow passess their plane of sight. The 
difference in the time at which they signal the same event is 
the ‘‘ personal equation.’” The mean of the differences of 
time recorded by several observations was assumed to be 
the actual ‘‘ personal equation,’’ but this will probably vary 
during the run. 

The second cause of error is due to the steam line 
disturbance which affects the position of the floating object 
relatively to undisturbed water. How much this error is 
it is difficult to say, but it seems probable that it is a con- 
stant percentage of the speed of the ship, for the floating 
object gets an average of all the waves made by the ship as 
she passes by it. If this is so the log will have what may 
be called a rate (similar to a chronometer), which may be 
applied to it asa correction. It will be shown later on that 
this assumption appears reasonable. If the wood be thrown 
at unequal distances from the ship’s side the percentage or 
‘* rate ’’ will probably vary. 

A further cause of error of a similar nature is that due 
to the surface drift of the object caused by the wind, but 
this cannot be very great, especially at the high speed, for 
a piece of wood 6 in. square and lin. thick is not likely to 
be driven far in fifteen seconds. It is intended, however, 
when opportunity serves, to endeavour to determine this 
quantity for a given speed of wind. These are, as far as I 
can discover, the only probable causes of error in steam- 
ship trials which are peculiar to this method, but there 
is another cause of error whicb is common to all methods 
of carrying out trials whose existence cannot be detected 
by the ordinary system, but may be by the log method. It 
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TABLE No. IT, 
Revolutions, . " “ 
,| Speed by oy | 
No. | Time of With or | SteamatE.| _ Speed by | Speed by aihie Post "Log, ‘ ae Slip per cent. by corrected LH.P, |Mean Effect’ 1H P 
of Day. against Tide Ro a Vecusm _ |Corrected | Mile Posts.| Log corrected eonsqeeed ordin, , sarees sa sl uncorrected.) Pressure. corrected 
Run Gauge, ieee of Ci” for Tide. mae taken. and corrected Speed, 
“| Method. 
1 4 = 7 Against ut 28 51 18 11.77 11.94 7446 8.31 1578.4 16.812 
2 ry With 72 28 51.91 52.45 12.175 11.93 12.115 12.109 7.243 | 8.191 by posts; 8.237 bylog. 1635.6 17.291 
3 ee Against 74 28 524 53.3 11.967 11.92 12,107 12.099 8,169 9.71 " 977 . 1646.4 17.238 
4 = With ; 2 6155 62.0 14.241 15.81 14.021 14.011 9.46 10.11 11.80 2904.5 25.132 
5 - . With 69 97 55,85 54.9 |Notonmile| 13,23 = 13.428 $441 2.986 2192. 21.541 
6 1% Against 70 27 1.42 61.0 13.764 13.83 14,058 14.032 9.183 8.569 by posts; 8,503 by log. 2923.5 26.121 
7 rt Against 69 27 8! Not on mile 12.82 aie 13.012 3.992 3.992 1868.9 19.113 
) a to With 62 28 ‘7.1 1 Noton mile} 11. 11.195 5.647 4.511 1 14.804 
10 319 to | High wtr | coat a. M62 25.75 6.777 6.56 6.677 6.658 | —7,451 —2075 ; oy at Gaae 
ll ao to With 53 284 40.5 40,7 Not on mile 45 1.592 .8 6.526 762.9 10.33 
12 a Against 8 28 9 0 8815 159 9725 9734 3128 0.89 by posts; 1.250 by log 768.2 10,554 
13 — With 58 284 40,3 5 10.315 1.53 9.715 9.673 $191 1.67 763.4 10.395 


is the error dne to acceleration or retardation of ship, | ‘‘ rate’’ which appeared the most probable was 1.013. The 
caused by either an increase or decrease of steam pressure, | tide curve determined is shown in Fig. 3, the dotted lines 
or a passage from a tide of one speed to one of a greater or 
less speed. To show the necessity for taking notice of this | values of the ‘‘rate,’’ and which did not appear to be 
in exact investigations, it may be observed that in the s.s. | probable carves. 
Spartan, from which the Table was compiled, the total| The whole of the ‘‘log’’ speeds were corrected for this 
mean steam pressure in the engines did not exceed ninety | ‘‘rate,’’ and the speeds as measured by the mile-posts were 
tons, while a force of at least nine tons, or ten percent. of | corrected for the actual speed of tide determined. The 
the whole power of engines acting for four minates (the | results correspond in a remarkable degree. 
times required to do a knot at the rate of fifteew knots per The second analysis is one which the limits of this paper 
hour), would be necessary to accelerate the speed of the | will not admit of being given now, but which it is to be hoped 
ships one quarter of a knot an hour. Hence considerable | may be given by Mr. Froude himself at another time. 
errors may thus creep in. Mr. R. E. Froude has been} ‘The object of it is to put a correction on the revolutions 
good enough to give me the results of his investigations on by the log and to deduce the true revolutions which should 
this question, and he says that ‘‘roundly to get a given | bave been made had the ship been moving free from accelera- 
maximum percentage error from the supposed cause, the| tion and in tideless water. These corrections have been 
experiments must occupy the same given distance of run, | made for the results given, and are shown in Fig. 4. The 
whatever may be the speed.’”” Acting on the suggestion, | curve marked A is the indicated horse power, uncorrected 
the ship was always brought into the straight opposite the | for either log *‘ rate’’ or revolution; B is corrected for log 
same points on the shore. **rate’’ only; and C is corrected from B for revolutions. 

Fig. 3 shows the results in a graphic form. Along The curve marked C appears to be the most likely to be 
base line the time of day is set off generally to a scale of | right. Resistance curves, as deduced by model experiments, 
2in.=1 minute. The speed for each observation made is | g¢ nerally show humps and hollows, as was shown by Mr. 
deduced and set up from the base on a scale of 1in.=1/ Froude in his very able paper last year; but the correspond- 
knot, at a time corresponding to the middle of the observa- | ing peculiarity does not develop itself in indicated horse 
tion. A freehand curve shown by a full line is drawn | power curves of ships frequently, as the speeds at which the 
through the spots so obtained, and the mean speed deter-| ship is ran are too few to detect them, and the speeds 
mined by taking the arithmetic mean. The spots set off|at which these humps and hollows exist is rather 
include some errors of observation, but a mean line run| higher than that generally obtained by ordinary ships. If, 
through these curves will represent the curve of speed however, they can be shown to exist in actual ships, it will 
of the ship during that run. The spots marked | greatly confirm the accuracy of the resuits predicted by 
thus <P at euch end of the diagram represent the speed | model experiments. There is some considerable degree of 
over the ground at each end of the mile as measured, | probability that the humps shown on the indicated horse 
by noting the time the part of the length of the ship | power curve are real. 
between the sights took to pass the mile-posts. No. 8 run My object in bringing these facts to your notice is to 
shows a very marked acceleration during the run, and | endeavour to get shipbuilders and engineers to go into this 
consequently the mean speed over the run is not so high as | question of steamship propulsion more fully and more 
run No. 10, though the mean revolutions are higher. The| accurately than has been done. If by the results given 
dotted curves overrunning the log results are revolutions | additional interest is raised in the question, my object will 
of the engines deduced from the record made by the pen F, | bave been to some extent realised, for it is only by accurate 
and toa scale suitable to make the two curves overlap. | trials that we can hope to get at the causes of such great 
Representing them in this way renders it easy to see | loss of power as are known to exist in steamships. 
whether a gradual increase of speed is preceded or 
followed by an increase of revolutions. If it is preceded by | —— APPENDIX. . 
an increase, it is probable that the change of speed is due If V b V2, Vs, &e., are the speeds over the ground of runs 
to an increase of steam pressure; if it is followed by an 1, 2, 3, &e., and %, v2, Us, Ke., those apparent speeds 
increase of revolutions, it is probable that the ship has | *2Touzh the wateras given by the “log,” then, supposing 
passed into a slower tide. the first run is against the tide : : 

Side during run 1...f;=kv,—Vj, 


So far the work is straightforward and simple, and the | 2 =v, 8 
99 Seen 2 Va —KV2, 















results obtained correspond generally within about 1 per ” » 2 1 
cent. of those obtained by the ordinary method. ‘The only | , ‘ » - wane ~ Vs, 
y ae. «ec. cc. 


marked departure from this is in run No. 8, where there is 
a difference of 6 per cent., but the diagram shows that there 
was considerable acceleration, which probably accounts 
for the discrepancy. And at this point I should have been | 
contented and compelled to leave the results, but on com- 


k being presuma?ly constant (but perhaps slightly variable 
with speed). Plot each of the above equations as a diagram 
of tide in terms of k, substituting the observed values of 
Vy, V2, Vz, &e., and V,, V2, Vs, &c. This is done for the s.s. 
Spartan’s results in Fig. 3. 


given being those which were obtained on other assumed | 





municating them to Mr. Froude, he suggested further 
analysis, which has added considerably to the value of these 
observations. The first one suggested has reference to 
what has already been spoken of, viz., the “ rs 
log due to the stream line distarbance. The ma 
investigation on which it depends is given in the Appendix, 
but the principle of it is quite simple. In two rans made at 
approximately the same speed through the water—one with, 
and one against the tide—the difference of the speeds so 
obtained is a measure of the speed of the tide. The “ log’ 
gives a speed which it is assumed isaconstant proportion of 
the true speed ; it will only be necessary to know what this 


lines drawn representing the variation of tide and rate be 
measured from the base, and set up with time of day as 
abscissz, a tide curve may be drawn through these spots. 
The curve A A deduced for the assumed rate is unreason- 
able, being of a zigzag form, but by trying several values of 
k a fair curve may generally be found, as BB. 
If a fair curve cannot be found, it will show that either 
| the “‘ rate’’ is not constant or that the data is inaccurate. 








constant proportion or ‘* rate’’ is in order to deduce the ON CRACKS AND ANNEALING OF STEEL.° | 
“ vs S A. ANNEALING , « “Eda, 


speed of the tide. If we assume a series of values for this 
**rate’’ and determine the tide speed, we may set these 
results off and form a curve. The tide curve will not be 
likely to have any abrupt changes in its character, so that 


By A. C. KrrxK. | 
Ir is well known that occasionally steel plates have been | 
cracked in a way very mysterious and unaccountable, and | 
any tide curves deduced on certain assumed values of the the general cause to which it has been attributed was want 
“rate” which have a zigzag form may be thrown out, and | Of annealing, or that process done badly. But, whichever 
the assumed value of the “ rate’’ that gives the curve which |S the way, it has been commonly assumed that the cause 
appears most reasonable may be taken as the most probable * steud at Lue twenty-third session of the Institution of 
valne of the “‘ rate.”’ This investigation was made, and the | Naval Architects. 


If the rate be assumed to be 1.03, and the points where | 
the ordinate at this value of k cuts the different straight | 





is the existence of unequal strains in the plate produced by 
unequal cooling. 

To confine this mystery to narrower limits, and elucidate 
| the question of annealing, is the object of this short paper. 

About the middle of Jane, last year, I had my first 
experience of these cracks, that it has ever been my good 
or bad luck to have happened actually in my own practice. 

The plate (a back tubeplate) had been flanged at the 
smith’s fire, heated all over in the furnace, straightened 
up, and allowed to cool in the usual way. 

The centres of the tube holes were marked off for boring, 
and two men were deepening the centres for the boring 
machine with a flogging hammer and punch, when the 
plate cracked, as shown at C Din the appended sketch, 
Vig. 1, from which you will see that when it cracked the 
plate opened at C, showing that there was a strain at that 
point on the plate. The plate simply cracked, and was not 
in the least reduced in thickness on either side of the crack, 
showing that no extension previous to fracture took place, 
in this respect agreeing with all the best information | 
have been able to collect of similar fractares which have 
occurred elsewhere. 

With regard to such cracks it has long been my opinion 
that it is hard to see how a material which can stretch 25 
per cent. under a strain without fracture, can break with 
no extension at all. This is confirmed by many things we 
see often: notably so in steel rivets shrinking and never 
breaking, flanged boiler fronts, with heles flanged in them, 
which have been heated and worked piecemeal, and which I 
have never found to crack, though tambled freely about 
before they were put in the furnace and straightened ; 
virtnally annealed. 

From this we may deduce, that when such fractures 
occur, there is a presumption that there has been from the 
beginning —from the ingot state, probably —a line of weak- 
ness, along which the fracture takes place. As this seemed 
worth testing, I set about it as follows : 

I had the plate drilled across at the line A B, shown on 
Fig. 1. The remainder of the plate I had heated in the 


Fig 1 - Fig 2 cr 


j 








furnace all over to a bright red, removed, and laid outside, 
as in Fig. 1, and cold water and wet cloths applied to the 
shaded part marked ‘‘cold,” till it was quite cold. At 
this time the unshaded part, marked “‘hot,’’ was hot 
enongh to just set fire to straw. The whole plate was now 
cooled as quickly as possible. 

Thus, I think, I succeeded in putting the upper part of 
the plate in tension to the utmost degree possible by unequal 
cooling, and if steel must break when that is done, it ought 
to have cracked in the flange ma~ked “ hot.’’ Lying on a 
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block of wood, I had it struck six times over various parts 
of its surface, by full blows of a 28-lb. hammer, which pro- 
duced no effect. I then had a 28-lb. hammer held up against 
the flange at one side and struck four times with another, 
the only result being to bend the flange slightly. The same 
thing was repeated in the middle of the flange, at the 
** hot’ end, with the same result. 

I then had the flange at hot end at F, Fig. 1, nicked 
deeply on edge and both sides with a rod chisel and 28-lb. 
hammer; after which the plate was struck six blows on 
the surface without fracture. After that the flange was 
held up on one side of the nick by the same hammer and 
struck four times on the other side, without starting a 
fracture. I then had it next supported on two blocks under 
the steam hammer about six inches apart, and bent the 
part between these three inches, still without producing a 
fracture. 

‘hus, sound steel put intentionally into the greatest state 
of tension possible, by unequal cooling, does not crack, 
and cannot be cracked. 

I have heard the proposition stated, I believe, in this 
room, by an eminent steelmaker, that contraction tears a 
plate, the fracture then commencing at the edge and gra- 
dually extending into the plate, and that thus, you could 
not expect to have extension as in a simultaneous fracture 
right across a piece of steel. 

{ now lay before you the result of having a piece of steel 
plate torn in this way, and the result will completely dispel 
any such illusion. 

The plate I prepared was of mild steel, shaped as in 
appended sketch, Fig. 2, with the object of tearing it by 
direct tensile strain. The results obtained were quite in 
accordance with my expectations, the thicknesses decreas- 
ing in all directions towards the place of fracture, but more 
especially along the edge of the plate, and of the fracture, 
as will be seen on reference to appended sketch, Fig. 3. 

The plate stretched between centres 1} in. when rupture 
took place under a load of 80 tons. The action of stress 
throughout the material is distinctly marked in clearly 
defined lines, by the cracking of the surface skin or scale. 

The experiment was carried out at Lloyd’s testing house, 
and owing to the arrangements in their chain cable testing 
machine, one end only could be fixed to the machine head, 
while the other had to be fastened by a shackle to a 
cable end. 

This, | take it, proves that the tearing theory—which, I 
confess, I never could comprehend —is no explanation ; and 
further, that such cracks are simply due to lines of weak- 
ness in the steel, which annealing will not cure, although 
it may easily, as I showed in the discussion of the steel of the 
Livadia’s boilers. (see Transactions, vol. xxii., page 25), do 
harm ; and that the best thing isa certain amount of rongh 
treatment (even if done intentionally as a test), and if that 
cracks a plate, the plate is to be thankfully rejected. 

I hold that [ have succeeded in proving, that these mys- 
terious cracks in steel are not produced in the working of 
the steel after it is rolled, and where the germ exists cannot 
be prevented from showing themseives by annealing ; the 
only test being some rough usage and knocking about. It 
remains for the steelmaker to assign a cause for these frac- 
ture lines, and provide a remedy. After all, we have much 
fewer defects in steel than we had in iron, although, it is 
true, they are of a different kind. 





ON APPROXIMATE FORMUL.E FOR THE 
CALCULATION OF TRIM.* 
By J. A. NoRMAND. 

APPROXIMATE formule, provided they are sufficiently 
accurate, are often preferable to exact calculations. 

They require much less time and care. 

Their use may be entrusted to any ordinary draughts- 
man. 

They are independent of that very important kind of 
error which may be called personal errors. All calcula- 
tions about ships require alterations in some of the ordi- 
nates taken on the plan, especially near the keel, stem, and 
sternpost. It is worthy of remark, that the displacement 
of a vessel, calculated by two different draughtsmen, will 
never give exactly the same result. In the calculation of 
trim the difference may be even much greater. 

Some calculations, especially those about trim, are 
tentative; in other words, they require, when great 
accuracy is needed, that the approximate result should be 
known. In that case approximate formule may be used 
with advantage. 

Lastly, approximate formule are very useful for check- 
ing results obtained by ordinary methods. 

The following formule are based on an approximate 
expression of the longitudinal metacentre, which may be 
established as follows : 

Let : 


L.=Length on water line in feet. 
l=Breadth at water line amidship in feet. 
W=Displacemert in cubic feet. 
S'=Area of water line in square feet. 
H=Height of longitudinal metacentre above 
centre of broyancy in feet. 
We may write : : 
H=9 (S') 
Li? Ww’ 
that is to say, when the ratio of the area of W. L. to the 
circumscribing parallelogram remains constant, H is pro- 


; Ls 
portional to — 
Ww 
s!) 
— Ll/ 
is very nearly 0.008+0.077 (| y , 80 that the formula 


I have found by experiment, that the value of 2 ( 





* Read at the twenty-third session of the Institution of 


re o7(; y Lil 1 
H= }0.008+0.077 (5 , } a (1) 


gives very fair values of the height of the longitudinal 
metacentre above the centre of buoyancy. However, it is 
rather too complicated for ordinary calculations of trim, for 
which rough results are nearly always sufficient. 


For values of st ranging between 0.68 to 081, that 
x1 
is to say, in most cases, the function °(-—) may be 


taken as 0.0735 ( s' ) so that the approximate value of 
Lil 


H becomes 
= S'! 2 


H=0.9735 © L 


W 

Now, the alteration of trim , in inches, due to the shift- 
ing of a weight P, in tons, through adistance J in feet, is 
35 x 12.P- 4O.L 


r 


(2) 


Hu denoting the height of the longitudinal metacentre 
above the centre of gravity of the ship, which is somewhat 
inferior to the corresponding height above the centre of 
buoyancy. If we take the mean ratio of the two heights to 
be 1.015, the above formula assumes the very simple form— 
__39%X12x1.015 P.A.l 
0.0735  # S!2 
2 
5800 F -A-l (3) 
S!e 
and the moment in foot-tons tons to alter trim one 
inch is 
Si2 
P A-0.0001725-—— _. ; - (4) 
t 
When the weight P, instead of being shifted, is put on 
board at a distance A fromthe centre of gravity of W. L., 
we get for the immersion at both ends : 
Immersion of end where the weight is put on board : 


1=120 Pf iseg1!:4 (5) 
= 


> : 
Immersion of end opposite to that where the weight is put 


on board : 
r—120 P ( 1-6.91 '-4 (5) 
SI Ss 


In these formule, we assume the rotation of the vessel 
due tothe shifting of the weight, to take place round the 
middle instead of the centre of gravity of W. L. 
In order to prove the accuracy of the above formulz, I 
will apply them to all the calculations of trim already 
published.* 

ExamMPLe I. 
Warrior.—(*‘ On the Longitudinal Metacentre,’’ by 
Frederick K. Barnes, M.I.N.A., Transactions of the Insti- 
tution of Naval Architects, vol. v., p. 9; Rankine’s 
‘* Shipbuilding, Theoretical and Practical,”’ p. 59). 
L=380 ft. 2=58ft. S'=17,365 sq. ft. W=301,870 enb. ft. 
Height of longitudinal metacentre above 
buoyancy : 


centre of 


According to Messrs. Barnes and Rankine... 483.2 ft. 
na= 17,3662 x 380 a 
Ditto by formala (2) 0.0735 12-3662 x380_ aay 4, 


58 x 301,870 
Moment to alter trim one inch: 
Foot-tons. 





According to Messrs. Barnes and Rankine . 898.4 
Ditto by formula (4) 0.0001725 : a a 896 


58 
A weight of 36 tons is moved aft through a distance of 
248 ft.; what is the alteration of trim? 
Barnes, p. 15 , son 9.85 in. 


By formula (3) 5 9.95 in. 
2.7 tons is put on board, 70 ft. before the 
what is the immersion of both 


(1 =+5.25 in. 
** UD=-1.25 in. 


A weight of 8 
centre of gravity of W. L. ; 
ends? 

Barnes, p- 16... 

By formule (5) * 


1 =199 82-7 (+6 91 trang th in. 
17,366 17,365 

p= SE (1-691 S28) =- 123 in. 
17,356 


17,366 
A weight of 70 tons is placed on board ata distance of 
80 ft. before the centre of gravity of W. L.; whatis the 
immersion at both ends? 

Rankine 61 {t =+4.813in. 
tankine, p. 6 “7 [= 1.497 in, 


By formal (5) 


1=120.._ (14691 at 1.81 in. 
17,366 17,368 

r—42. 7 ( 1-6.91 a) in. 
7,366 17,366 


ExaAmp te II. 
Ship referred to in articles 108, 109, 117, 12 and 123 
of Rankine’s ‘‘ Shipbuilding, Theoretical and Practical.” 
L—151.2 ft. 1=20 ft. S'=1990.38 sq. ft. W=769tcub. ft. 
Height of longitudinal metacentre above centre of 
buoyancy, according to 


A 


ag 


Rankine ... ne - ase ee 283.5 ft. 
990.38? X151.2_ soe 
Ditto by formula (2) 0.0735 1990.38? X151.2 _ og¢ ft, 


20 x 7694 

* With the exception of the example given in page 174 
of Mr. Mackrow’s excellent pocket-book. Through an 
error in the moments of inertia, the results of the caleula- 








Naval Architects. 


Moment in foot-tons to alter trim one inch : 


2 Foot-tons. 
Rankine, p.59 .. sae OAS ogg. 
6 
Ditto by formula (4) 0.0001725 ra = 3615 
2 


EXxAmpce III. 
Ship referred to in Thearle’s ‘‘ Theoretical Naval Archi- 
tecture,’’ pp. 109 and 127 and Table I. : 
L=150 ft. 1=28.5 ft. S'=3214.56 sq. ft. W=21705.53¢. ft. 
Height of longitudinal metacentre above centre of buoy- 








ancy : 
Thearle, Table I. 181.71 ft. 
Ditto by formula (2) 0.0735 aa 4.06" X 150 194 #, 
; 28.59 * 21705.53 
Moment in foot-tons to alter trim one int : 
Foot-tons. 
Thearle, p. 127... sae eee - 61.1 
Ditto by formula (4) 0.0001725 221456_ gag 


28.5 

_A weight of 61.1 tons is moved forwards, through a 
distance of 10 ft. ; what is the alteration of trim ? 

Thearle, p. 127 ... as ons i ae 

Ditto by formula (3) 5800 81:1*10x 28.5 _ 

3214.56" 

A weight of 10 tons is put on board at a distance of 
61.1 ft. before the centre of gravity of W. L.; what is the 
immersion at both ends ? 

Thearle, p. 129 se oe eee { 

1 28.5 x 61.1 


10 

I= 420._*9 (14689 ‘ j=+62 in. 

3214.56 ( 3214.56 _ 

10 1 —- 6,91 25* 61.1) _ _ 958 in, 
3214.56 


3214.00 

It appears from the foregoing examples that the accu- 
racy of the approximate formulz is quite sufficient in most 
cases. 

It is often advisable, especially in light draught screw 
vessels, when fixing the centre of gravity of coals and 
other consumable weights, to known the position of the 
point where those weights may be put on board of, or taken 
from, the vessel, without altering the draught at the stern. 
I'bis may very easily be found by making 1'=0 in formule 
{oO 


10 in. 


9.76 in. 


I.= +6.25 in. 
I =—3.75 in. 
Ditto by formule (5) : 


I'= 420. 








' Let A‘ denote the distance of that point before the centre 
of gravity of W. L. 


~ 


1-6.91.L- A’~0, 


A'=0.1145 


s! 
¥ 


For instance, in the Warrior, we have : 


A'=0.145 17:366_ 49. 5 ¢¢, 
03.0 

The ratio of A’ to the length L varies between 0.090 in 
very sharp, and V.125 in very full ships. 

The above formule are not new. They were given (in 
French measures) with a great many others, twelve years 
ago.* Since that time, the author has had many oppor- 
tunities to make useot them, and to acknowledge the great 
advantage they possess over ordinary methods. 

No calculations being more tedious than those abont 
trim, the formulz will perhaps be acceptable to practical 
naval architects. 





THe LAUNCHING oF VeEssELS.—In the launching of 
vessels in the North of England, an interesting experi- 
ment was successfully made a few days ago. It has 
been the custom hitherto to use, for the purpose of 
checking the speed of the vessel after leaving the ways, 
and of bringing her up, heavy chain cables. In launch- 
i»g the fine steamer Hypatia from their shipyard 
at West Hartlepool, Messrs. Edward Withy and Co. 
concsived the idea of using steel ropes instead, and 
successfully carried oft that idea. Practically, there 
was no difference between the method of use of the cables 
and that of the rope, except the substitution. The steel 
ropes used were of Bullivant’s manufacture, and of about 
6 in. circumference, formed to bear a high breaking strain. 
fhe weight of those used was about three tons, whilst the 
usual weight of the chain cables attached previously by the 
tirm to similar sized vessels to that launched has been about 
21 or 22 tons. Ihe vessel was of over 2000 tons gross 
register, and thus the system was fairly tested, and success, 
as we have said, attended it. The reason for the change 
has been that of the saving of the heavy cost of moving, 
placing, and replacing the weighty cables, which have had 
to be received and fixed in their places by manual labour, 
and the cost of this in the dealing with some twenty tons 
of cable is large. It is evident that there is still attainable 
in the lannching, as well as probably in the building of 
vessels, very great economy, and in the North where cargo 
vessels of good size, but of size that is moderate to that of 
the vessels launched on the Clyde, there is a favourable 
fieldfor the attempt. In the shipyards of the North there 
has not beenas yet sofulla use of machinery as there 
might have been, but the tendency is towards a greater use 
of it, and also towards the use of other expedients such as 
that that has been named to lessen the costs of some of the 
incidentals of shipbuilding. 





* Formules approximatives de Construction Navale. 





tion are at fault. 


Paris: Arthur Bertrand. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JUNE 5, 1882, 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W, LLOYD WISE. 


In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 


Italics after the Applicants’ Names. 





Nos. 
and 
Dates. 
1882 
May30 
2541 





2542 
2543 
2544 


2545 


2546 
2547 
2548 
2549 
2550 
a 
2553 
2554 
2555 
2556 


2557 
2558 


May31 
2559 


2560 


2581 
2582 


June l 
2583 


2584 
2585 
2586 
2587 
2588 
2589 
2590 


2591 
2592 


NAMES, & 
OF APPLICANTS. 


P. Ross, Harrow-on 
ill. 


the-H 


Sir Scholfield, 


Lees, Belfast. 
0. Kenig, 
Meister, ,and 
Briining 
J. 
London. 


and H. McLaren, 
Leeds. 


E. Humphrey, 


J. 


Johnson. pple and 
Co 

J. A. MacLellan, 
Glasgow. 


T. Hyatt, London. 
M. and M, Shearer, 





London. 

Poulson. Zeuch 

J. Cook, Durham, and 
rosser, New- 

castle-upon-Tyne 

Boult. Salomon and 

Armant, 

Johnson. Du Breuil 


and Du Breuii. 
F. Barnett, London. 


G. L. Reynolds. Oak 
land, California 


U 


S.A 
M. A Wier, London. 


J. 8. Wil ams, River 
ton. NJ... 


8. 
Brandon. Marir 
8. Hallett, Londo: 


F. A. Lockwood, Bos- 
ton, U.S.A 


-2 - He ney, London 


E. Moxon, 
Wells. 
A. . Jarman, London 
D. A. Guille, London. 


Tunbridge 


0. Rose. Manchester. 
G. Bolton, Wolver- 
hampton. 


T. E. Gatehouse and H. 


R. Kempe, Barnet 
Lake. ood. 


W. A. Phillips, Homer- 


ton, and 8. E. Phil- 


lips, Charlton, Kent. 


. Wrencher, Lonaon. 
8. Hallett, London 
Wetter. Ager 


Wetter. Snoeck 


W. Darling and R. | 


Sellers, Keighley. 
E. Lofts, Cherryhin- 


ton 

8. P. Thompson, 
Bristol 

Harrison Bindsei] 
and Weil 

Pitt. Shep ard, Peck, 
Morse Crombie, 
Pou . and Peck. 

C. W. G._ Ernst, 
Scheessel, Hanover. 

Glaser Werkzeug 
und Maschinenfabrik 
Oerlikon 


W. H. Allen and R. 
Wright, Lambeth, 
and W. L. Williams 
Westminster 

D. Pentz, Eliza- 

beth, 2 N J My S.A 








Fleet 


Lake. 
P Lawrence, 


London. 


ABBREVIATED TITLES, &0. 


A new kind of architectural work, 
having certa 1 

(Cc 
for dry 





effects. 
App aratus 





a 


Colouring matters suitable for dye- 
ing and printing. 


Mixing and ‘ working” coffee berries 
and other seeds, and measuring 
and filling same into sacks, & 

Traction engines. 


Thrashing machines. 
Steam boilers. 


Building construction, and lighting 
and fireproofing same. 
Machine for sifting various ma- 
terials. 
Dental instruments. 
teering quadrants or tillers. 


Manufacture of hinges. 


Vulcanising india-rubber. 

Expeditio ously, economic ally, and 
effectually blocking a tunnel. 

Window screens 


Illumination of railway carriages by 
electric or other lights 

Generatic storage, distribution, 
regulation, and utilisation of elec- 
tricit 

Treatmé nt of fatty substances for 
subdividing the same 








Electric lampsand electrodes there- 
or. 
Scouring, setting, and glassing 


leather, and beaming hides. (Com- 


plete speernenen n 


Hair brushing by electricity 


Electric lamps or lighting appa- 
ratus. (Complete specification) 
Construction of barges and other 


similar vessels. 
Dynamo-electric machines. 
Weaving fabric for tapestry, and 
looms therefor. 


Heating by electricity 
of 


Barrels and keys locks and 
latches 

Electric lamps. 

Electric lamps or lighting appa- 


ratus. (Cc plete specification) 

Making the insulating bodies of 
electric-light conducting wires 
non-inflammable. 

Corsets. 

A dynamo-electric machine. 

Decorti cating grain, and apparatus 
therefor 

Removing vegetable matter from 
wool, and apparatus therefor. 

Compressing airand fluids and ex- 
hausting or expanding same. 

Washing and rinsing bottles. 


Telephonic instruments, 
Reversible cloaks. 
Fence posts. 
Preparation of litter for horses and 
cattle. and of disinfectants 
Measuring, recording, and indicat- 
ing the speed of railway trains. 


Starting, 
engines 


stopping, 


and reversing 


Starting, driving, and stopping sew- 
ing machines. 
Separating soluble matters from 


gases 
Sugar-cane mills 


Catches for ratchet wheels. 

Combination garment. 

Screw buttons. 

System of glazing and means for 
attaching glass to skylights. 


Water gauges. 
Quick adjusting parallel screw vices. 


Nos. 
and 
Dates. 





June 1 
2593 
2594 
2595 


2596 


2630 
2631 


2632 
2633 
2634 


2635 
2636 


NAMES, & 
OF APPLICANTS. 


P. Lawrence, London. 
Lake. Parkhurst. 


W. Boggett, Chelsea. 


W.c Dyer, Weston- 
super-Mare. 


G. Falconnier, Nyon, 
Switzerland. 

W. Cooper and J 

Holdsworth, Huil 


A. Patrick, Glasgow 

J. Haigh, . Dean. 
and T. W. Mitchell, 
Bradford 

8. Cooke, London. 

Sir C. T. Bright 


London 
J. Hitch, Battersea. 
Des Veux. Bernstein 


G. P. Blake, Exeter 
T. Perkins, Hitchin. 


W. H. Lindsay, Lon- 
don. 

Abel. Stuckie, 

Boult Griveau 


W.H. Taylor, London. 
W. J. Cooper, West 


minster. 
| C. Lister and T. Wardle 


Middlesbrough. 

W.E. Ayrton. and J 
Perry, London. 

C. E. Green, London. 

E. Scherff, Wendisch 

Buchholz. Prussia. 
Hat haway, Chip- 

penham. 

A. Greenwood and 
J. Ramsden 
Lee eds 

R 


_E. B. Crompton, 
Late. 
. 


v ion ond 
tT Grimshaw, 
7 ato kport. 
H. P. Fenby, Leeds. 
E. L. Missonnier, Lon- 
don. 
Lake. 


G 


R. Crompton, 


Wood, 


H. Slater, Derby. 

; Spong, Lewisham 
a? Holliday, Sunder- 
4D 

B. Ford, Middles- 
brough-on-Tees 

Defty, Middles- 

brough 


R. Kennedy, Glas- 
gow. 


A.J. Jarman, London. 
A. E. Sene, Paris 


Lake. 

A.C. em. Brom- 
ley-by 

C. G. hit “Notting- 
ham. 

F. Brown, Luton. 

A, L. Fyfe, London, 
nd J. Main, Brix- 
ton. 

T. H. Heard, Sheffield. 

J. J. Allen, Halifax. 


Wood, 


J. Hayes, Kingsland. 
G. p_ Edwards, Lon 


A. v "Rose, London. 


W.E. Ayrton and J. 
Perry, London. 


| Valves or cocks 


ABBREVIATED TITLES, &0. 


Wrenches. 
Boxes or cases for machine guns, 
Cc (Complete specification) 

Preparing certain materials for use 
in secondary electric batteries. 

Connecting organ pedals with the 
keys of snare, &c. (Complete 

cifi atto 

Stoppe rin g bottles or flagons 

Apparatus for loading and unload- 
ing grain, coal. &c., applicable for 
excavating and dredging. 

Moulds for casting steel 

Actuating and regulating dabbing 
brushes for combing machines. 


Attaching the purse to the glove. 
Secondary batteries. 


for the supply of 
water & the prevention of waste. 
ncandescent electric lamps. 
Implements for cultiv ating land. 
Drying hay and other crops. 
‘loorings for bridges. 





Folding slates or writing tablets. 
Inst —- tion rifles. 
Corset 
istillati mn of coal. 
Stoves 
blast 
Electri 
Domestic stoves or fireplaces 


Preserv ation of milk. 


Churns, barrels, and other vessels 


Sewing machinery. 


Dynamo-electric machines. 


Apparatus connected with electric 
lighting. 

Apparatus for paring the curls of 
hat brims. 
anufacture of horseshoe nails, &c. 

Application of electricity for the 
protection of property, &c 

Connecting the armatures and com- 
mutators of magneto or dynamo- 
electric machines. (Complete 
specification) 

Water gauges 

Horizontal knife cleaner. 

Combined fluid measure and lubri- 
cating injector. 

Regenerative stoves for b 
blast for blast furnaces. 

Collecting and transmitting electric 
fluid generated by magnetic 
metals or ores, to illuminate or 
work machinery. 

Intensifying fluorescent or phospho- 
rescent electric-lighting, whereby 
the same is rendered serviceable 
for illuminating purposes, and 


heating the 


apparatus or means for effecting 


the said intensification. 
Dynamo-electric machines. 


Elastic wedges for the wedging up, 


of the rails with double heads. 
Electric lamps or lighting appa- 

ratus. (Complete specification), 
Steam boilers and furnaces. 


Pleating machines. 


team boilers and furnaces. 
Dynamo-electric, magneto-electric, 
and electro-magnetic machines, 
also applicable as electro-motors. 
Horseshoes, and appliances for fas- 
tening same. 


Apparatus connected with paper- || 


ome J and minting machines. 

Folding chairs, 

Apparatus for corrugating or shap- 
ing metal sheets. 

A system of telephonic communi- 
cators for use as fire alarms, 
&e. 


Contrivances for registering the 
an ount of work given e slectrically 
to any part of an electric circuit 
in a given time. 


@RANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


1.—Announced June 2 




















Name. No. Narie. No Name. 
1882 
Piercy. 2217 | Woodward. Eames 
Chabrel. 2219 + Muller. Blundell 
Guelton 2221 | Archer and Russ 
Goldthorpe, Archer. Stuart 
Parzelski 2225 Floyd and Johnson 


Gilbert, 





Kirkland 





(D' Arsonval) i 























Name No 
1882 
Scheibler. 2271 





Jones 
Kennedy. 
Hodgson. 
McLaren and 7% 
Sherratt, 2281 
Boult 2285 
(Descamps) | 2287 
Urwin 
Hall 2289 
Kiddier and 
Kiddier 2291 
Mobbs 
Barney 2293 
Tribe 
Hinks 2297 
Lake 2299 
Richardson 
& Dumarsq)f 2301 
Wilder, Wil- 
der and 
Wilder 2305 
2307 
Name. No. 
1882 
Guthrie. 2347 
Ingham, 
Everitt 
Lake 349 
(Gowing). 2351 
Bickerton 
& Bickerton.] 2353 
2355 





Name. 
Imray 
(Morel). 
Von Uliner 
Welton. 
Day. 
Gordon, 
Watts, 
Glaser 
(Anab). 
Bowen and 
Jenkins 
Anyon and 
Lund, 
Shippey and 
Punshon. 
Longmore. 
Lake (Fitz- 
Gerald), 
Hinks, 
Hooper, 
and Moore, 
Morris 
Versmann 
(Kleucker\ 





II,—Announced June 6. 


Name. 





E lwards 





i ce) 
Er mmens. 
Boult 
(Heuba 
King (4 








Ewens. 














Name. 
I 


Haddan 
(Marques & 
Montcenis) 

Anderson & 
Johnson 

Von Naw- 
rocki 
(Schmetzer) 

Burrows and 
Dawson 

Reddie 
(Merrill) 

Rock ( Lees, 
Farmer, 
Rock, and 
Moore) 

Barlow 
(Hohl). 

Dennis 

Hutchinson, 

Isaacs 

Griandrod 
(Jackson), 

Defries 


Name. 


Barrett. 
Macdougald. 
Stanley 
Lake (Budi). 
Brewer 
(A: nach l 


Patin. 
Gimingham. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 











Applications J for Patents. 





CW 


Name. 





Lake 
cw 1) 
Lake 
7) 


No. 


1882 
2594 





2596 


NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
June 23, 1883. 














Name. 





Lake (Gillet 
et fils). 
Gibb, 
Salsbury 
Wood 
Archer. 
Gough 
Haddan 
(Mihan) 
Newton 
(Gravier). 
Blythe. 
Pitt (Drum- 
mond). 
Newton 
(Gravier) 
Horsey. 
Wenham. 
Handford 


No. 





1862 
1894 


1912 
2052 





(Fdison). 





Lake (Park 
Dyer 


Name. 





Handford 
(Edison) 
Lake (Martin 
and Co.) 

Buckley. 
Handford 
(Edison) 
Handford 
( Edison). 
Stanford 
Steitz, 
Clark 
(Moret) 
Erskine 
(Rumpf) 
Varley and 
Greenwood. 
Johnson 


Il.—Time for entering Opposition expires Tuesday, 








No. Name. No. 
1882 1882 
2526 Lake (Wood) | 2563 
2531 Lake ( Wood) 
2541 Ross, 2570 
2561 Lockwood. 
No. Name. No. 
1882 1882 
110 Pieper 437 
( Walkhoff). 
412. Lund 502 
419 Lake 503 
(Herttan), 508 
425 Stierlin. 512 
432 Myers. 599 
441 Varley and 918 
Judd 
442 Myers. 943 
443 Fosbery. 
450 Turner, 1022 
Olver, andj 1185 
Price 
454 Ashworth &] 1211 
Ashworth. 
456 Shill. 1241 
470 Richardson. | 1485 
483 Edge 1496 
No Name, No 
1882 1882 
46 sailey 1027 
499 Conlong and | 1563 
Robe - haw.} 1783 
500 Holbex 
511 — 1882 
524 Jensen and | 2092 
King, 2100 
529 Davidson. 
533 Reddie 2102 
(St. Reguter). 2109 
549 Thomas. 2110 
576 »=©6 Barford, Per- 
kins, and 2128 
Chambers, }| 2129 
580 | Morgan- 
— 2154 
n) 2161 
649 Halle or, 
653 | Young. 2167 
763 | Harrington. 
882 | Simons. 2171 
903 | Wynne. 
975 | Nottingham 
(Pei Llelie Yr). 


June 27, 1882. 


Name. 





3eresford. 
Mantle, 
Spencer 
(Adams). 
Hoskins. 
Lever. 
Westwood & 
Baillie, 
Thornycroft, 
Mauser, 
Pitt 
(Schloesing). 
Arthur, 
Johnson and 
Tisley. 
Parkinson. 
Scott, Scott, 
and Ogilvie 
Thompson 
(Hardy). 
Thompson 
(McMillon 
and Fohn- 





»n) 








| 
| 
| 
| 
| 
| 
255 | 














Spence and 
Spence. 
Martin. 
Korth. 
Johnson 
(Mallett). 
Gilmour, 
Kiddier and 
Kiddier. 
| Mitchell. 
Voarsmann 
(Kleucker). 
Davison. 


Lake ( Wood). 
Lake ( Wood 
Lockwood. 
Lake ( Wood). 
Lake ( Weed) 
Lake 


(Parkhurst) 
































June 9, 1882.] 
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PATENTS SEALED, 


























Name. 





Smythies 


wake 


(Chiozza 


Brock 
Brass. 
Ward, 
Wright. 
Evans 
Bonnevil 


(Dubois and 


le 


Fran ois). 


Lewis 


Kingston, 


Varicas 


( Heckel). 


Soult (Terry) 


Name. 


Watson. 
Lithgow 
Fisher, 
Dixon 
(Kay 
Meister 





Doult m 
Slater. 
Johnson 


(Weinri 


Gardner 


Lake (Bra 


Lake 
(Ai 

Grant 
(Wat 


46, 





and 


). 





5348, all of 


he year 1881. 


I.—Sealed June 2, 1882. 
No. | Name. No. Name. No. 
1881 1881 1882 
5012 | Gibson and 5490 =Lake 34 
| Pope. (Mondos), 236 | 
5293 | Brydges 5519 Johnson 
(Schreiber ‘ Henestrosa) 173 
| and Molden} 5512 Lake 1015 
| hauer). (La Société | 1052 
Mill Universelle | 1056 
McIntosh, d ElectricitA 1225 
Siemens Tommasi), 1293 
| Rowan, 5558 Dickinson. 
5354 | Cardew 5616 Johnson 
5361 | Imray (4 einrich).| 1403 
(Coyne). 5619 | Mitchell. 1408 
5365 sarr 5638 Websterand] 1479 
5385 | Foster. 1882 Wiliams 
404 | Schuman. 12. «Clark 1719 
456 Williams (Candee & 
Story). 
[1.—Sealed June 6, 1882. 
Name. No Name, No. 
1881 1882 
Johnsen 55535 | Chapmanand 1066 
Gaibraith Harper. 1226 
x Fase 1404 
Cameron, Cregeen 1453 
Baker Johnson 
Varley and (Ti 
varley in). 
5411 | Godfrey and 4 Burr ani 
Brittain. Scott. 1476 
5460 Rowell 5649 Sugg 
5465 Seaton 5715 Lake (Ay- 1478 
5466 =Bash, Bash, 1882 monnet) ; 
and Damsa} 486 Cowper. } 1484 
5486 «—Hely 607 Theiier and ; 1408 
5493 ~ Helwig and Theiler 1738 
Dewdney 634 Brindle. 
5544 Simpson and 788 Brown 1840 
Parnell. 1044 Theiler and 
Theiler. 
FIBAL SPempnesnes — 
May 27, 1882. Nos. 24 . 5 
29 
30 
31, 
June 1 





ye 


Ul of the 
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ar 1681 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 


Name. 





Sanders and 
Danckwerth 
Watts 

Chrétien and 





2028 
2029 
923 


2034 


2035 


No. 





1875 
1862 
1868 


1870 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 





( Woodside, 
G 
and We ) 
Penn and 
Ullathorne 
Edwards 
Sheward) 
Newton 
(Babbitt) 
Hadcan 
(Stan’ey) 
Lake ( 7imok- 
hovitch) 
Savage 
Kuott. 











2080 


2081 


2083 





Broadbridge. 
Thompson. 
Hancock and 
Heath. 
Fisher. 
Blandy. 
Field. 
Sergeant. 





Ww ison and 
Dickie 
(Chapin). 

Smyth, 

Clark 
(Golding), 

Lloyd Wise 
(Fanta). 

Cailender, 

Callender, 
and Herbert 

Protheroe 





No. Name. 
1879 
2086 = Tracy. 
2096 
B ) 
2098 Clark ( Mason 
and B ny ue 
2099 = Barter. 
2104 Annandale, 
2105) Arnold. 
zlu8s) Galloway and 
Beck with. 
21¢ v 
2111 
2114 
2116 
2118 
2119 





L.—Through Ben Pegnent of the Seventh Y ear's Stamp 


Duty of 100i. 


247, 5 











Name. 





Townsend. 

Behrens 
(Caro), 

Hughes. 


No. 


1875 
1872 
1586 
1887 








Name. 


Bablon 
Walker. 
Walker. 


No. Name. 

1875 

1890 Dunlop and 
tee. 

1910 Johnson 
( Berdan) 





DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 


Name. 





Davis. 
Fromentin, 
Kiddier, Kid- 
dier, Kid- 
dier and 
Kiddier. 
Hodges. 
Jaques, 
Ritchie. 





No. 


1879 
2181 





2184 


2190 


2362 
2364 


2452 





Name, 





oe r( We ) 


ind 
chine). 

Abel 

(A 
Anderson, 
Hunt 

(Palmer). 
Hunt 

(Palmer) 
Allen 














Name, 


—_ 
(Ba 
Me Corr 


Dufrené 


Buc bholz, 
Aitken 
Siemens, 
Hughe s 





ell) 
: (De 





248, 


DUTY OF 100’. HAS BEEN PAID AND REG: 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
sISTERED. 

















' 

No. Name. No. Name No. Name. 

1875 1875 1875 

1983 | Johnson 2157 Dela Bastie,| 2026 Blake (//a//. 
(Lenoir). 2033 Stead and Unregis- 

2007 | Clark Appleyard tered). 
(Chiozza). | 2059 | Buckton and | 2044 | Greening, 

2047 | Proctor. Wicksteed, (Unregis- 

2138 | Lloyd Wise | 2064 Clark tered) 
Herrmann) (Giffard). 


NOTICES OF nH FOR LEAVE TO FILE DISCLAIMERS 
ND MEMORANDA OF ALTERATIONS. 


A, Edison, Menlo Park, U.S.A. No. 2909 of 1877. Improve- 
mS in instruments for controlling by sound the transmission of 
electric currents and the reproduction of corresponding sounds at 
a distance. Any person intending to oppose such application by 
the assignees, the United Telephone Company, must leave parti- 
culars in writing at the office of the Attorney-General, New Court, 
Temple, London, within twenty-one days from the date of the 
London Gazette in which this notice is published. 

T. A, Edison, Menlo Park, New Jersey, U.S.A. No. 578 of 1880, 
Electric lamps and method ef manufacturing the same. Any 
person intending to oppose such application must leave particulars 
in writing at the office of the Solicitor-General, 11, New Court, 
Carey-street, London, within twenty-one days from the date of the 
London Gazette in which this notice is published 

T. A. Edison, Menlo Park, J. S.A, No. 1385 of 1880. 
Dynamo or magneto-electric machines and electric motors, Any 





latter have pole-pieces that gradually taper in one direction. The 
second part of the invention relates to an electromotor, and cone 
sists of two parallel discs, The first has electro-magnets on the 
inside of its rim like the teeth of an internal gear wheel, The 
second has electro-magnets on its periphery like the teeth of a 
spurwheel, and is placed within the other, so that the teeth on one 
side of it gear with the teeth on one side of the other disc, in the 
same way that a solid pinicn and an internally toothed wheel 
usually gear. The number of magnets on one disc is greater than 
that on the other in the ratio of twelve tc ten, and on account of 




















this difference of numbers, and also owing to the eccentricity of 
the shafts, “ the poles of ove pair of magnets are at a considerable 





person intending to oppose such application must leave particulars 
in writing at the office of the Attorney-General, No. 1, New Court, 
Temple, within twenty-one days from the date of the London | 
Gaz ette in which this notice is published. 

Jensen, London, (7. A. Edison, Menlo Park, N.J.,US.A.) No, 
3880 of 1880. Systems of conductors for the distribution of elec- | 
tricity asa lighting and motive eo and appliances con- | 
nected therewith. Any person intending to oppose such applica- | 
tion must leave particulars iu writing at the office of the Solicitor- 
General, New Court, Carey-street, London, within twenty-one days 
from the date cf the London Gazette in which this notice is pub- 
lished. 

P. Jensen, London. (7. A. Edison, Menlo Park, N.J., U.S.A.) 
No, 3964 of 1880. Improvements in magneto or dynamo electric 
machines, applicable to both generators and engines. Any person 
intending to oppose such application must Jeave particulars in 
writing at the office of the Solicitor-General, No. 11, New Court, 
Carey-street, Li 
London Gaz in which this notice is published. 

E. G. Brewer, London. (7. A. Edison, Menlo Park N.J., U.S.A. 
No. 768 of 1881, Connecting the ends of the carbon to the con- 
ducting wires in electric lamps. Any person intending to oppose 
such application must leave particulars in writing at the office of | 
the Solicitor-General, No. 11, New Court, Carey-street, London, 
within twenty-one daysfrom the date of the London Gazette in 
which this notice is published. 











ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JUNE 3, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names é&c., of the | 
Communicators are given in italics. 

Copies of Specifications may be obt ained at 38, Cursitor-street, Chancery- 
lane, E.C., either onal'y, or by letter, enclosing amount of price 
and postage, and addressed to Mk. H. READER LACK. 


4584. Boxes and Packing Cases: W. H. Bennett. | 





ne? 





London. (fd. 1 Fig.j—The sices and ends are furnished with 

on s which fit into grooves in corner pieces. (October 20, 
1881) 

4586. Stop Valves: J. A. and J. Hopkinson. 
Huddersfield. [tid 4 Figs.—Relates to a stop valve which 
has its sliding } form ; Plates, or pieces with flat or 
plane § to t and kept in proper contact 








there ) 


hen moving, by constant elastic pres- 











sure su adjusted as to keep the valve tizht when closed, but per- 
mitting its free movement in opening and closing. A is the valve 
box or casit the valve seats; dd! are the two parts of the 
valve which sre pressed apart by the spiral spring e between them. 
Several modifications are shown, (October 20, 1881). 


4592. Apparatus for Generating Electricity, 
&c.: A. Millar, Glasgow. [8/. 15 Figs.]—A is a plate of 
bronze resting upon the edges of an open cistern B filled with 
water. CC Care permanent magnets, and E E E are sottiron bars 
wound with coils of insulated wire. A series of rol.ers G G of soft 
iron are driven inacircular path on the surface «f the plate A, 
and come in contact with the ends of C and E simultaneously. 
When the shaft His made to rotate in either direction the mag 
netism of the magnets is communicated to the Lars E E by the 
rollers, and currents of electricity are generated at the moment 
of magnetisation” and demagnetisation. The heat which is pro- 
duced is absorbed by the liquid in the tank, When water is used 
the coils must be insulated by japan or other waterproof material. 
A wiodification of this machine is illustrated in the specification 
with horseshoe in place of bar magnets. In order to lessen the 


g: aal 











force required to separate the 


rollers from the magnets these 





mdon, within twenty-one days from the date of the | 


| Mancnester. 
| two former Patents 1597 


| part of the air vessel; 


distance apart, the next pair nearer together, the third pair still 
nearer, and the fourth pair are passing each other, <A current of 
electricity sent through the coils of the magnets causes the poles 
| to be attracted, and as they can approach each other only when 
the two discs are made to rutate simultaneously in one direction 
| @ motion of rotation is established.” (October 20, 1881). 


4594, Hydraulic Buffer Brake for Railway 
Carriages, &c.: W. H. Beck, London. (J. 3. @. A. Canet, 
Paris). (6d. 3 Figs. }-1 his is a modification of the brakes Poet moe | 
to resist the recoil in gun-carriages, and consists of a cylinder filled 
with a liquid which is gradually forced past a piston when the 
buffer is pressed inwards, (October 20, 1881). 


4597. Safety Envelopes: W. W. De la Rue, 
London, [6d¢. 4 Figs.]—These consist of an inner envelope of 
woven fabric and an outer one of paper, attached together by 
pasting. (October 24, 1881). 


4619.* Filter Presses: E. A. Pontifex and R. 
|Gunning, London. (2d.)—Kefers to those presses which 
consist of plates screwed together, between which the filtered 
liquid escapes, and relates to operating the locking screw by & 
wormwheel, and other smail details. (Uctober 21,1881). 


4622* Handles for Canes and Umbrellas. E. 
Edwards, London. (W. Méssier, Gablonz, Sohemia), [24.J— 
These are made hollow with a hinged cover to form a case. (Oc- 
tober 21, 1581). 


4623.* Billiard Marking Boards: G. W. W. Ed- 
wards, Wolverhampton. ([(2¢.)-Sliding flogers—in con- 
nexion with pawls for the prevention of backward movement— 
indicate On both sides of a suspended Loard. (October 22, 1881). 


4624. Screw Presses for Baling or Bundling 
Ray, Cotton, «c.: C.S. Mair,Glasgow. [fd. 5 Figs.)— 
The presses are provided with two pistons operated from both ends; 
there is a screw for each piston, (October 22, 1881). 

4627. Shoes for Horses, &c.: J. Bidder and M. J. 
| Rowley, London. [tid. 7 #iys.)}—Projectious and inclined 
surfaced inaeats are mude in the tread faces, (October 22, 
| 1881). 


4628. Treating Peat and Turf for the Produc- 
tion of Railway Sleepers, &c.: A. Wilkinson, 
London. (tid. 4 figs.) - Peat and tuif after amalgamation with 
coal tar, green oil, uaphtha, sand, &c,, are subjected, in a heated 
State, to hydraulic pressure in muuids. (Oc tober 22, 1851). 


4638. Ventilating Enclosed Lamps, &c.: F. H. 
Smith, Winchmore hill, Middlesex. [(d. 4 fiy:.)— 
The neated products of combustiun inuuce currents of air to be 
drawn through holes in the outer casing to and through the interior 
of the lamp. Tue apparatus may be applied in part to the ventila- 
tion of euciosed spaces generally. (Ucwber 22, 1581). 

4644. Appliance for Cleaning Hair Brushes, 
&c.: E. S. Norcombe, Birmingham. [4d. 6 /iys.J— 
Consists of a series of ribs or bars with handle. (Octubver 24, 
1851). 

4649. Advertising: H. J. Haddan, Westminster. 


(11, Jousseaume, Paris). [2d,J—The advertivewents are printed on 
the internal lining of hats, bonnets, kc. (#rovisional protection not 


allowed, October 24,1851. 
4668. Stoves for Cooking and Heating Pur- 
poses, &c.: A.H.mearington, London. [tid. 4 /iys,] 


Kefers to gas stoves and consists of the use of compound burpers 
having an inver Chamber into which air and gas are admitted, and 
an outer chamber containing water throug h whic h pass tubes to 
the place to be heated; also to regulator cocks for same, \Uctober 
25, 1831). 

4670, Metallic Pillars, Posts, 


td, 


&e.: R. B. Lee, 

w.j—Cousists of improvements on 
of Is71, and 190 of 1874. The metal 1g 
— spirally on a mandrel sv as to form pillars, &c. (Uctober 25, 
18381), 


4672. Steam Pumps, &c.: T. H. Ward, Tipton 
fl0d. 25 Figs. j—lielates tu (1) providing the air vesseis of pumps 
with a flexible chamber which receives the water or coutains the 
air, so that the air and water are kept sepuiate; (2) constracting 
the air vessels of pumps by connecting the parts thereof together 
by rods passing fium end to end through the interior of the body 
(3) providing the pistons of the steam and 
water cylinders of steam pumps with a hollow piston rod through 
which a central bolt is passed binuing the outer covers of the two 
cylinders together ; (4) a stop, regulating, or thruttie valve whereia 
the essential feature is the dividing of the said vaive into two parts, 
mounted upon and tied together by one commun rod, and bearing 
upon opposite valve seatings so that the said two parts are acted 
upon in reverse directions by the fluid passing through; \5) a 
packing for piston rods consisting of a series of packing rings, 
sume of which are ot less diameter than the piston rod, and others 
which are of greater diameter than the interior of the siufling-box, 
the said packing rings being split; (6, an equilibrium valve which 
is an improvement on that described in Specification l6vd of 
1881. Upon the cylinder K is a part or casing *£ in which are 
tormed the inlet passage K' and tne exhaust passage 4*, and 
aiso the ports £* for the alternate admission and exhaust of the 
motive fluid toand from the cylinder, The exhaust passage £2 is 
continued between the exteriur o! the valves and the interior of 
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the covers, and the inlet is continued through the interior of | partial rotation, which gives motion to the picking stick. (Oc 

the valves. The steam is brought into the centre port and through | tober 29, 1881), 

the ports 4° alternately, the said ports being alternately covered 

at both sides by means of the two valves. Where the steam is 4748 Galvanic or Electric Batteries: W. R. 
y Lake, London. (J. F. Aymonnet, Grignon, France). (6d. 


admitt 
in a manner the reverse of that 
ordinary slide valve is obtained. 
the two parts of 
sliding in guides in a lever / 
by the plates /*, The other end of the lever is f 


ed at the centre port the movement of the valve is obtained 
in which the movement of the 
The tie-rod h connects 
ipable of 
n carried 
with teeth 


2 Pigs.}—The patentee claims (1) the use, in a galvanic battery of 
a metal, such as iron, manganese, or chromium, or an alloy of 
such metals, as the negative pole, the positive pole being formed 
of retort carbon, coke, or the like, or of platinum, (2) A liquid 
exciting element, consisting of a mixture of two solutions, one of 
which contains hydrochloric acid, chlorine, a chloride, or a mix- 
ture of these substances, and the other of which contains 
nitric or chromic acid, a nitrate, a chromate, a bichromate, bin 

xide of manganese, sesquioxide of iron, a sesquichloride, a bi- 
*hloride, or a mixture of these substances, (October 30, 1881) 

4750.* Horseshoes: J. F. Bell, London. [2d.)-The 
wearing surface is provided with puinted projections of different 
heights. (October 31,1851). 


4752. Apparatus tor Weaving or Braiding 
Hollow Articles: M. Sauer, Paris. (/. Besté, St. Denis, 
France), (4d. 2 Figs.J}—Fingers approach the article being woven 
(which is filled with air) and withoat directly touching it constantly 
catch in the part of the web in course of formation, give it shape, 
and take up the stretching. (October 31, 1881). 


whi 


the valve is mounted in a block ¢ 
* turning upon the centre 1 
rmed 

















: , 4757.* Straining or Timsing Slip or other Semi 
which engage with teeth on a rod which is moved t Fluids, &c.: W. S. Scott, Soutnwick, Durham. ([2.) 
the piston; (7) the employment in compound « lout By the pressure of a plunger the slip is worked up and down 
engines of a casting which constitutes the cover s for the through lawn or silk. (Octover 31, 1881). 7 
ends of the « +ylinders, and contains or supports the va F i : 
the ports common to the two cylinders; (8) utilising the 4758.* Apparatus for the Transmission of 





of pressure between the delivery and retaining valves « Sounds: F. J. Smith, Taunton, Somerset. (4¢.)—This 




















to cut off the supply of motor fluid to the motive power cylinder | provisional specification refers to several forms of transmitters in 

of the pump for the purpose of preventing injury to the pump. | one o 2 a wood box has holes cut in its sides aud pine wood 

(October 25, 1881), + t yoards attached for carrying the carbon conductors. 
4682. Locks J; Jackson and C. Sheekey. West | (etober St, 2588) 

minster. (Sd. 22 Figs.j—The object of this invention is the 4759.* Apparatus for Testing Milk: F. Wolf, 

production of keyless locks, which, upon a series of pt é ‘- | Copenhagen. (Burmeister and Wains Maskin-og Skibsbyggeri, 
g arms being placed tu a given mark, may be locked or unlocked. | Copenhagen) 1d.) —A rotating dise carries cylinders in which are 





After rotation the 
(October 31, 


placed bottles containing the milk to be tested. 
heizhts of the cream layers indicate the quality, 


(October 26, 1331), 







4683. Railway and Tramway hd ey R Hud-e | )<<1) 
son. Gildersome, Yorks. ise means | | 
for the prevention of accidental t rs.| 4761, Production of Spirits Directly from ry 


<| Wash: P. Jensen, London. (A. Leininger, Berlin). (6d 
in passing the alcohol vapours 


s partly charged with chlorcal 


Paw! 8 are arrang zed to form a bi 
and to the release of the door fastening 





rom the rectifier 
am or equivalent 


+ Figs 



























4703.* Axle- Boxes: R. McIntosh, Dundee y with wood charcoal, which hes been glowing 
—The axle bearing works against rollers arranged in a cit t. (Oc r 31.1881) 
frame. (Octob 7, 1831). 
| 4765. Mattresses, Se. J. T. Lockey, mere. 
4707.* Window Sashes, &c.: J. H. Miles, South- | wich, Cheshire. [éd. 2 s.]—Consists princ “pally ‘ 
ampton. [i Figs Kelates to impr gitudinal - tchers of thin canes with metallic end pr Pen 
4523 1878. he g rar 1 con- | (November 1, 1881). 
nects it to a fi | 
| 4766.* Manufacture of Aerated and other 
4710,* eeeetenwuss of Certain woven Fabrios Beverages: T. Sangam. London. (2d "he novelty 
oO. Drey, ssanchester. (td. 7 Fig ¢ 3 s in a two-fold | consists in the employ} per-acetate of iron as the chief in 
or further varied mode of attaching the id thr uds to gredient. (Novenaber 1. 1881) 
the back oF foundation of the cloth. (October | 4787. Furnaces: W. P. Thompson London. /: 
4714. Spring seattresses, 0. : w. R. , .ane, Lon-| 4 Prev st Pa i 6d. 4 Figs.J)—The ash-pit is closed, at zzles 
don (£. Hinckley, San Francisco. U.S.A.) (6d. Double | a i to blow jets of air into the furnace abi moa og No- 
helical springs are connected ay hS bases ar os metallic | y ie 1. iss] ‘ 
clamps which also unite m to the re ning re ) “ 
the mattress in form free end of the wi 4769* Mangles: J.Deacon, Birmingham. (2d.)— 
spring is made fast toa bend in the outercoil, | ‘Is8l At », BOF rned by springs, is substituted for the ordinary 
we b Lhe same turning action effects buth the to-and 
—— Bsvetting Machines, &c.: G.D. Rameston. fro xent. (November 1, 1881), 
anchester 2d.)— Refers to improvements in t ails of 
De Bergue and similar machines, and consists chiefly in hing ging| 4770. Apparatus for Playing a New Game of 
the holding-up pillar to the lower part of the framing. (October 2s,| Chance: C.A.Glazbrook, W.#.O. Taylor, and W. 
1881). P. B. Trench, London. [((d4)—Consists of a rotating disc 
and crossbeam, which are set in motion independently of each 
4720.* Refrigerating and Freezing, &c.: J. T. | other; the game being governed by their relative positions when at 
Chambers, Manchester. (2¢.]—<Air, after passing through | rest. ‘(November 1, 151) 





a refrigerator, is passed into the freezing chamber by 
4771* Lighting by Gas, &c.: C. Grastin. Hers- 


fan. (October 28, 1831). 
| let Road, Middlesex. (2¢.)—Lightis pr d by heating 
4721.* Apparatus for Leading Ships, &c. : W. | 4 suitable material to incandescence b ry & fale 0 f air and gas in 
G. Herbert, Liverpool. [2 ICKE rrang combination or not with a current of electricity. (November 1, 


ascend and descend. (October 28, 1D. 1881). 


1 to} 
4730. Locks, Latches, and Bolts: T pn 4772.* Oil, Tallow, and Grease Lamps: J. Dar- 










Gateshead on-Tyne. [6d 4 Figs.)—The latch or sn | ling, Glasgow. i prong or picker lever for raising the 
bolt may be operated from one side as a locking bolt, and 1 lay be wick is mounted outside the wick tube. (November 1, 1881) 
locked in its shot-out position by means of a pa ilo *k, (Oct r 28, 
1881) ; ‘ —4 4773. Combined Hand and steam Steering 
Apparatus. &c.: A. W. Cooper, Dundee. [td. 8 figs) 
4731. Impervious Compositions. &e S. H. John- | oe outside high-pressure cylinders are combined witha central 
a Sieters to 8 mk (G. UO. Kramer a », Os oh ussia). (2d¢.] | low-pressure cylicder. There is an arrangement for cutting off the 
—Refers to a mixtur of boiled tar wel sawdust for a j steam automs atical lly in order that the movement of the engine may 
stone, wood, metals, cloth, &c. (October 28, 1881) ) movement of the handwheel. The rudder is 
4732.* Manufacture of Merino, &c.: J. Kershaw chain and wheel of peculiar coastruction. (N 
Macclesfield (2d.]—Consists in interweaving in the fal 
as “weft,” one, two, « eces of ¢ October 28, Issl).| 4774. Shaft Machines for Looms: C. A. Barlow 
4735* Watches, &e.: : L. Weill, London 24 )~— | Manchester. (.V. Anderson, fritsia, Sweden). (6d. 6 Figs,jJ— 
Refers to the suppression of the centre and third wheels and their | - TOW of needles is arranged at each side, and a vertical division 
pinions, ard to other details of construction. tober 29. 1881 board in the middle of the shaft machine to receive the inner ends 


#f the needles. whose outer ends piss through two needle boards, 
ateach side of the machine. The wires are connected with 
the rods that lift the healds by cords or wires passing through the 
bottom board, (November 1, 1831). 


4778. * Electric Lamps: F. Wright, London. 


4736. Safety Letter- Somes: A. J. Little, Sweenee. ne 
ham, Midalesex. [td rt nstructed wi 
hinged or fixed flaps havir 


4737. Beam Scales, &c.: W. B. Avery. armies. | 


se arec 





enue. e (October 29, 1881 % 


[2d.] 


ham. [6¢. 5 figs.}—The scale pan rest is connected wi th its sists of a carbon filament within a glass giobe having a flat 
pendent cranked bar by a rigid hooked coupling. (October 29, el yngated neck for the passage of the connecting wires. A glass 
1831). | tube is provided in the bottle neck for exhausting the lamp, (No- 











4740. Purifying Wax, Fats, or Resins, &o. : A.J | Wernher 3, 2555). 
Boult.London. (/.7. Gray, Brooklyn. U.S é | 4782. Sewing Heavy Materials, such as Sail- 
Refers specially to the purification of c aca affin wax hi ich is | Cloth, &c.: E. H. Smith, New York, [(4 7 Fiys.)— 
melted and caused to mingle with a stream of naphtha, the ulting | This is done by any suitable machine provided with fee ling 
mixture being passed directly through a filter. (October 29, 1881). | 1 which advauces it on a railway stitch by stitch. (No- 
4741. Chimney-Pieces: J. Thomas, Bangor. | 1881). 
Wales. [6d. 3 /igs.)—Are constructed in severs al parts so as to 4783.* Navigable Ships and Vessels: G. Hep- 
oid re-entering angles, then enamelled and finally built up into | burn, Liverpool,and W. Parker, Catford bridge 


with external 
1881). 


are mae 
ember 2, 


-rhe vi al butt joints 
usual internal plates. (N 


(Oc 1881) | srti 


Kent. 


as well? 


4784. Ships Rudders: 


stober29, 
F. >. F. - owt, Mamburs. 


(2d.]- 


aS the 


the required structure, 


4742. Cabinet Desks: 
Hamt [ Gd, 7 








Ziffer, London. 
ing of a cast-iron ring with one slot cut right through the ring- 
holder 


don 

points 
embedded in wadding, are placed in an air-tight case. 
of set screws each of the needles may be fixed at its turn in position 
ready for vaccinating 
and coated with gold, &c, 


Extinction of an Electric Lamp, 
Hubble. 
8 Figs.j|—The tigure illustrates one arrangement according to this 
invention. 
opposite sides of the lamp, underneath two metal rods C 





Kuhlmann, burg). chief object is by w. Cooke and D. Myl- 
parating the wings by a centre As to co struc tthe desk with | chreest, Liverpool. [id. 4 Figs.j)— r 1e are Cast in one 
jouple flap, the upper one being used as a standing desk, and | piece and worked by hammering, (November 2, S81). 
the lower one as a writing table October 881) 
— Se Sree Loe on ee 4785. Composition for Preventing Incrusta.- | 
4743. Preservation of wats: E.G. Brewer. Lon-| tion in Boilers: E. Edwards, London. (4. Holker, 
don (L. Scherff, Berlin), 1 fig.j—The milk witnout | Bres/au, Germany.) [4d]—Coarsely pulverised chestnuts are 
admixture of preserving agents, is heated in vessel bjected to a| dissolved in the lye obtained by boiling a mixture of ¢ atech u of 
vacuum, (October 29, 1581). | pequ, caustic soda, and dried granate shell. (November 2, 1831). 
4744. Extracting Fat and Grease from Bones: | 4786.* or Couplings: G. W. von Nawrocki, | 
E Edwards, London. (Z. Pyrkosch, Ratibor, Germany), Berlin. Lippmann, Zwickau, Germany), (2d.}—The buffers | 
1 ftg.}—The bones are exp eed successively, first, to the vapour of | receive th cone ng parts and the central coupling is dispensed 
benzine or other equivalent v eee aeaee See preatanes Ceased with. (November 2, 1881) 
to the same vapour more or less in vacuo; third, to the same flu:d, | 
itself under pressare; and, fourth, to the same fluiditself more or | 4787. Stoves or Heaters for ,peetnents : J. 
3 Figs.)—Fireclay slabs 


October 29, 1881) | Dunnachte. Glenboig, N.B. [6d. 
} are held in position by iron framework. Above the fuel space the 
4746* Looms: A. P. Dickinson and J. Crook, | interior is partially divided by a partition of fireclay slabs up the 
Blackburn, Lanc. 24.)—Refers to an arrangement of c r0ss front of and behind which the products of combustion pass to 
shaft having tappet urfaces, ta pets imparting to the shaft 4! the flue. (November 2, 188!) 


less in vacuo 


4788.* Ring-Holders for Ring Spinning: H. 


(2d.]—Refers to an expansive holder, consist- 


(November 2, 1881). 


4790. Vaccinating Apparatus: T. Smith, Lon- 
(V. Burg, Paris). (6d. 2 Figs.)}—A set of needles, the 
of which are provided with vaccinating matter and 
By means 


The points of the needles may be rough 
November 2, 1881). 


4792. Apparatus for Closing the Circuit on the 

.: W. E. 
London. (/. M. A. Gérard-Lescuyer, Paris). [6d 
Two metal cups DD! are placed in the circuit, at 
CC}, con- 


nected by a crossbar. The cups are partly filled with mercury 


\ 
| /) 
= ia B 
t . 
bi / 
x 
‘ 
4 
| 





in such manner that during the normal working of the lamp one 
rod i Ways in the mercury. while the other is slightly above it. 
The two rods are sus pended by a platinum helix. A, offering a 
greater resistance than the lamp, and connected with a binding 
screw G, which communicates by a shunt circuit with a binding 
screw H, connected with a main circuit on the side of the lamp 
corresponding to the rod C!, which is not in contact with the 
mereury. The circuit wires z to and from the lamp are connected 
re pe tively to the cups D and D!, so that during the normal 
working of mel lamp the current passes in the manner indicated 
by the full lir arrows; but when from any cause the lamp goes 
out th eurt ent passes through the mercury and up the platinum 
helix. The helix becomes he ated and allows both rods CC! to 
descend and form a short circuit between the two mercury cups, 
Instead of the helix, fusible material or a thin rod of carbon may 
be employed. Severa! modifications are described, In the first 
the platinum helix is replaced by a permanent magnet surrounded 
yyacoil. The passage of a current demagnetises the coil and 
allows the rods to drop. In the second an electro-magnet ina 
shunt circuit tilts a lever and thus makes the connexion, (No- 
vember 2, 1881), 

Memorial Mirrors: C. D.Cannon, London. 
exts, sayings. &c, are fixed to the glass before or after 
ilvering. (Provisional protection not allowed, November 2, 1881). 


4794* Furnaces and Apparatus connected 
therewith for Evaporating and Incinerating 
Alkaline Lyes. &c.: W. Maicolm, Lasswade, NB. 
(4¢.]—Refers to mechanic: al breakers for breasing the crust formed 
on the lye by the action of the fire, and to scraping and agitating 
appliances in conuexion with the pans for evaporating the lyes 
(November 2, 1881). 


4795. Kilns for Burning Bricks, &c.: G. W. von 
Nawrocnki, Berlin. (£, Arnold, Firstenwalde, Prussia). (6d. 
3 Ffigs.)—Heating chambers are arranged directly under the floor 
of the firing chamber, and connected on the one hand with the fire- 
places and on the other hand with the preceding firing chamber. 
(November 2, 1831). 


4797. Telegraphic or Feeepqente Cables and 
Conductors: C. L. Gore, New York. [6d. 5 Figs.)— 
Each wire is insulated by -~ hy or washers threaded on to it, 
and when laid underground the wires are packed together as 


sal 









shown in the figure. The intervening space is filled with semi- 
liquid material, such as water glass, that will set. The inner tube 
is of earthenware and the outer of castiron. (November 2, 1881) 
4798. Tubular Steam Boilers: G. Kamensky, 
London, (J. Novikoff). (6d. 4 Figs.}—The products of com- 








|; bustion pass between the tubes B, and then turn down under the 


boiler; they are drawn up the tubes T, which are situated within 
the tubes B. A is the steam space and E thesmokebox. (No- 
vember 2, 1881.) 

4799. Self-Governing Gas Burners; J.B. Fenby 
Sutton Coldfield. [6¢. 3 Figs.|—These are constructed with 












































June 9, 1882.] 


ENGINEERING. 


597 














a double piston fixed on a short rod, which is raised more or less 
The top of the rod allows more or less 
gas to pass through a central aperture to the burner. (November 


by the pressure of the gas. 


2, 1881). 

4801. Sizing Paper, &c.: W.R.Lake, London. (?. 
E. Minor, Schenectady, U.S.A.) (4d.j—'The novel feature is the use 
of mucilage extracted from Irish moss, which is added to the resin, 
sizing, and in some cases to other ingredients. (November 2, 
1881). 

4802. Manufacture of Whiting: William Bros., 
Blackburn, Lano. (2¢.)—Caustic lime and water are mixed 
together and furnace gases forced into the mixture during agita- 
tion. The mixture is then run off and dried, the residue being 
whiting. (November 2, 1881). 


4803. Keels, Stems, &c, for Ships and Navigable 
Vessels: W.Cooke and D. Mylchreest, Liverpool. 
{6d.. 25 Figs.)—The invention lies in casting the various parts in 
steel, and subsequently annealing them when necessary, (No- 
vember 2, 1881). 


4804. Manufacture of Filtering Paper; S. H. 
Johnson, Stratford, Essex, (2¢.)—Carbon is mixed with 
paper pulp and formed into sheets, (November 3, 1881) 


4805.* Flyers for Spinning, Drawing, and 
Twisting Wool andotherFibres: J. Murgatroyd, 
J. Croad, and 8. Murgatroyd, Luddenden, Yorks. 
[2d.}—Upon one of two arms on the wharle is a sliding thread guide 
having a projection which enters a recess in the ring of the lifter 
rail. The two arms are connected at the top by a cross-piece. 
(November 3, 1881). 


4807.* Construction and Propulsion of Ships, 
&c.: W.R. Kinipple, Westminster. (2¢.)—(Oneor more 
paddle-wheels are arranged within a well or wells at or near mid- 
ships, (November 3, 1881) 


4809.* Compound Steam Engines for Marine 
and Stationary Purposes: R. 8S. Boyer, Cardiff. 
2d.) —The cylinders (two or more) all work on to one crank, (No- 
vember 3, 1881). 


4810.* Non-Conducting Sompostion Applicable 
to Boilers, Cylinders, &c., for Preventing the 
Radiation of Heat: L. Masche, Hamburg. (24.)— 
Consists in the application of infusorial silica, kieselgubr, guhr, or 


fossil meal, mixed with clay and a little cow or hcrse hair, (No- 
vember 3, 1581). 
4811. Apparatus for Displaying Clothing and 


other Articlesin Shop Windows, &c.: F.M'Iivenna. 
Manchester. ([éd)j)— Kefers to improvements on Patents 
1492 of 1877, 108 and 2821 of 1880, and 979 and of 
1881. Angular rods fit into corresponding notches s0 as not to 
turn. The various brackets for displaying goods are made with 
an expanding jaw to grip the rod, Busts are made from fibrous 
pulp compressed in moulds and may be adjusted to height by 
crew wechanism., (November 3, 1881), 


4812.* Apparatus for Using Electric Lamps on 
Locomotives; H. J. Haddan, Westminster. (VW. de 
Busscher, Brussels. (2d.)—The lamp bas a movable reflector con- 
trolled by the driver, 2 motive power is taken from one of the 
axles. (November 3, 1881). 


4813. Manufacture of Tin Rollers for Mules for 
Spinning: W. Gledhill, Mossley, Lanc. (4d. 3 Figs.) 
—lo prevent these slipping a slot is formed in the arbor, in which 
is fitted a key that projec ts and enters a slotin the roller coupling 
secured thereon. (November 3, 1881). 


4814. Steam Engines: N. Macbeth, Bolton. [5u. 
12 Figs.j—Relates (1) to a framing for engines consisting of 
wrought-iron bars and cross girders; and (2)toa flywheel for 
rope driving, in which the Y pieces between the ropes are of rolled 
iron. (November 3, 1851). 


4816. Machinery for the Manufacture of Candles: 
L. A. Groth, London. (/. C. A.andC. £. Motard, Berlin). (6d 
6 Figs.)—The first part of the invention consists in the combination 
with the American machine of a cutting apparatus, which, after the 
cooling cf the cast material, effects the cutting off of the candles 
automatically. The second consists in an adjusting apparatus, by 
n eans of which the desired length of candle can be secured with 
the utmost exactness before the casting, so that within certain 
limits candles of various lengths can be cast in the seme moulds 
(November 3, 1881). 


4817." Spooling Apparatus for Sewing Machines: 
L. A. Groth, London. (4, Steiner, Graz, Austria). (2d.)— 
This is made independent of the sewing apparatus. (November 3, 
1881). 

4820. Electric Lamps or Regulators: W. Lloyd 


Wise, Westminster. (£. Biirgin, Basle, Switzerland). (6d 
11 Figs. )—Fig, 1 is a side elevation of a lamp provided with two 


2237 

















sets of carbons, one set of which comes into action when the first 
set is exhausted, Fig .2 isa sectional plan. N S is an electro- 
magnet through which the current passes before arriving at the 
electrodes; an armature # is suspended before the magnet and 


connecting links k 1 and the casing. To this armature is fixed a 
bracket carrying a horizontal shaft, on which are two pinions in 
gear with the racks on the carbon-holders which slide in guides in 
the bracket. The pinions are free to turn on the shaft in one 
direction, but are held in the opposite direction by pawls and 
ratchet wheels. R is a brake wheel fast to the shaft and situated 
below a brake shoe W attached to the casing. The method of 
maintaining one pair of electrodes out of action until the other is 
exhausted ie as follows; A lever is pivotted on a stud placed 
between the two carbon-holders. The pivot is much nearer one 
holder than the other, whence it follows that if the two ends of the 
lever be forced into contact with the two holders one will exert a 
much greater pressure than the other. If this pressure be suitably 
regulated one rod can slide down while the other will be jammed, 
until the end of the first holder has dropped below the lever, when 
the second holder will be free. When the current traverses the 
lamp the e ectro-magnet attracts the armature i, raising it and the 
bracket witb the parts attached to it. By this movement the brake 
wheel comes in contact with the shoe and itis held. At the same 
time the upper carbons are raised and the arc is established 
between the free pair. When the are lengthens the armature 
descends and the brake wheel is released, consequently the upper 
electrode moves downwards. In the illustration the armature is 
shown wrapped with a coil, This coil may either be in the lamp 
circuit to increase the power of the magnetic attraction, or it may 
be in a shunt circuit and be opposed to the regulating magnet. 
The specification also describes a simpler form of lamp with only 
one pair of electrodes, The carbon-holder is suspended by @ 
cord and descends through a long tubular guide attached to the 
armature. The cord passes over a pulley at the top and is wound 
on a drum on the horizontal shaft. There is no toothed gearing. 
The carbon-holder is formed of a split nozzle forced, by a weight, 
into a conical mouthpiece. (November 3, 1881). 


4822.* Chronometric Obturator for Use in Pho- 
tography: E.G. Brewer, London. (P. soca, Paris) 
(2d.)—Refers to apparatus for automatically measuriog the time 


of the setting and opening and closing the object glass. (Novem- 
ber 3,1881). 
4824. Electric Current Meters: C. H. Carus- 


Wilson, London. [6d. 7 Figs.)—The object of this invention 
is to register the amount of electricity which passes through a 
wire or corductor. {t consists mainly of a peculiar method of 
obtaining a variable rotation of one shaft from another shaft 
rotating with a constant angular velocity; and, secondly, of means 
by which the piece connecting the one shaft with the other is 
moved in accordance with variations in the current to be measured. 
lf the pulley A bedriven at a uniform velocity from an external 
source, and if the pulley A' be driven from it by the intermediary 
of the friction pulley C, it follows that if the angular position of 
the pulley C be varied according to the intensity of the current, 
the revolutions of A’ will be a measure of the current. The varia- 
tion of the position of C can be effected in many ways. According 
to one its journals run in a fork connected to an electric dynamo- 
meter, which turns it in one direction or the otber according to the 
current. Another method for moving the wheel C is partly illus- 
trated in Fig. 2, **and is specially important as it enables a meter to 
be made which practicaily measures the amount of resistance in any | 


| 


| 
| 





circuit so that the sum is not affected by variation in the electro- 
motive force in the mains.”” A A, BB represent the two mains from 
the generating machine; T is a smal] resistance, the fraction of an 
ohm; X is the resistance in the circuit, consisting of a certain num- 
ber of lamps; Gis a galvanometer joined up with resistances T 
and X, and two other resistances m and n, so as to form a 
Wheatstone’s bridge; a is an electro-magnet in the main circuit, 
and directly any current passes through X the lever 6 is moved 
down and strikes against the stop e, thereby putting n, m, 
and G in circuit between A A and BB. When tke galvano- 
meter is in equilibrium m must be the same function of X that 
mis of T; n is constructed in the form of a box of resistances, 
and automatic appliances are provided for putting these resist- 
ances ir and out of circuit, When the needle of the galvanometer 
moves to either side it acts asa relay, and puts a motor in opera- 
tion which alters the resistancein until the needle returns to 
zero, and at the same time moves the wheel C (Fig. 1) to cause the 
meter to give indications corresponding to the current, 
ber 3, 1881). | 
4827.* Manufacture of Bracelets, &c.: W. A. and | 
W. J. Bancroft. Birmingham. (2d) The parts are con- | 
nected by close transverse hinge joints. (November 3, 1881). | 
4828.* Locks: W.S.Frost,London. [2d.]—This pro- | 


visional specification is not clear. (November 3, 1831). 


4830. Boats to be Propelled by Gas, &c.: W.R. 
Lake, London. (/. Zl. Lay, Paris), (84. 14 Figs.j—In life- 
saving boats the operation of the steam or gas engine is controlled 
by an operator at a distance from the boat by means of electric 
currents transmitted through a cable, including the various opera- 
tions of starting, steering, stopping, signalling, throwing out 
rockets or lines, &c. (November 3, 1881), 

4831.* Manufacture of Springs, &c.: J. Tran 
field. Sheffield. (2d) -Consists in improved appliances used 
with an ordinary steam or hydraulic press for bending a set of 
plates atone operation to their ultimate shape, and in improved 
appliances for conveying the bent spring plates from the press to 
the hardening tank and hardening them, (November 4, 1881). 


4832.* Heating Feed Water in Surface Condens- 
ing Engines: H. Dansey,London. (2¢.)—The descrip- 





| 
} 


(Novem- | 





tion is too vague for the apparatus to be understood, (November 
4, 1881). 
4833. Locks: H. J. Haddan, London. (0, Flagstad, 


Hamar, Norway). (6d, 6 Figs.)—* The tube in which the axle of the 
latch moves is connected with the latch by means of an arm and an 
intermediate lever, which is secured to the said arm at one side and 
to the latch at the other. The latch is horizontally guided by a 
shackle, and a b'ock, and is kept in position by a spiral spring, 
capable of yielding, if by depressing the handle the latch is drawn 
back into the lock case.” (November 4, 1881). 


4834. Instantly and Automatically Attaching 
Horses to Shaft Vehicles: H. Dickinson, Hudders- 
field. [t¢. 3 figs.)}—The trace and the breech are both con- 
nected to the tug. (November 4, 1881). 

4835. Spring Safety Hooks: J. Carter, Salford. 
(6d. 2 Figs,)—A metallic strap is hinged to the latch and carried 
round to the back of the hook, so that the attendant does not run 
the risk of having bis band injured in uncoupling the hook. (No- 





forms the side of a parallelogram, of which the other sides are the 





4836. Extinguishing Fire and Preventing Explo- 
sions of Gases on Board Ship: W.E. Fitzmaurice, 
Rinshakeen Lodge, Tipperary. (2¢.)—Pipes are carried 
into every compartment. In the event of fire theair is first 
exhausted through these pipes, and then they are connected to the 
boilers and steam is admitted. (November 4, 1881). 


4837* Preparation of Cigarette Paper: J. H. 
Johnson, London. (Z£. A. G. d'Argy. Paris). (2d.)—Theend 
of the cigarette paper is converted into vegetable parchment. 
(November 4, 1881). 


4838.* Launches, Barges, &c.: W. R. Kinipple 
Westminster. ([24.]-—Combustible gas, compressed and stored 
in reservoirs, furnishes the motive power. (November 4, 1881). 


4840. Manufacture of Concrete Suitable for Re- 
ceiving an Enamelled Surface: J. B. Spence, 
London, and E. Ormerod, Belvedere, Kent. (4¢.j— 
The inventors take Portland cement one part, iron or copper slag 
one part, hematite in powder 10 per cent., and mix the whole with 
crushed bricks, burnt ballast, or pottery refuse. The mass is com- 
bined with water in the ordinary way, and formed into slabs that 
will stand the heat incident to the process of enamelling. (No- 
vember 4, 1881). 


4841. Pianoforte Actions: G. H. Brockbank, 
London. (4d. 2 Figs.J}—A piece of bent wire is attached to 
the action butt to act as the check, and the front lower end of the 
battis bevelled at the same angle asthe top of thestriker. Instead 
of the usual metal fork piece to carry the centre wire of the butts, 
a small wooden peg is inserted into the lower part of the butt to 
receive the centre pin, and the other end of the peg is glued into 
the hammer rail. (November 4, 1881). 


4842.* Rolling Mills: P. Jensen, London. (Schmidt 
Brothers, Schwelm, Germany.) (2d.}—Is for improvements on Patent 
3736 of 1880. (November 4, 1881). 


4843* Looms for Weaving: T. Singleton, 
Darwen. (2d.)—Relates to an improved drag apparatus for the 
beam in which springs are substituted for weights. (November 4, 
1881). 


4844. Cleansing and Preparing Fibrous Sub- 
Stances for the Manufacture of Paper, &c.: T.H. 
Cobley, Dunstable. and G. Tidcombe, Watford. 
(6d, 7 Figs.}—The materia! is passed through a machine for wash- 
ing and cutting the fibre, and is then treated in a heated vessel 
having a triturating roller therein, The vessel has a cover to sup- 
press the froth caused by the process. The two machines form 
the points of novelty of the invention. (November 4, 1881). 


4845.* Apparat::s for Flushing or Cleansing 
Water-Closets, «c.: J. H. Joh Lond T. 
Guinier, Paris). (2d.j—Is of the class with a movable internal 
'syphon. (November 4, 1881), 


4847. Machinery for Preparing Wool, Cotton, 
| &e.: G. Little, Oldnam. (8d. 5 Figs.j}—The coiler box is 
caused at predetermined intervals to move automatically from 
| above one can to above the adjoining can, so that the first full 
can may be removed and an empty one put in its place, 
ber 5, 1581). 


4848. Locks and Latches: A. and H. Gibbons, 


Hungerford. [6d. 4 Figs.) — Claims constructing locks or 
latches with a bolt that is heldia the locked or unlocked position 








(Novem- 


| by a stud in the lock-box, taking into a notch on its underside, the 


bolt being raised off such stud, and moved backwards or forwards 
by studs ona disc plate, rotatable in the lock-box by a handle, which 
studs take into other notches iu the bolt, (November 5, 1881). 


4850. Carbons for Electric Lighting: C. J. 
Allport, London, and R. Punshon, Brighton. [2d.J)— 
The bridges of incandescence lamps are prepared, according to 
this invention, by soaking a thread or fibre ot asbestos in a solu- 
tion of sugar or syrup, andcarbonising it. The process is repeated 
until the required amount of carbon is deposited on the thread. 
Asbestos may also be used as a binding agent in conjunction with 
carbon pencils, (November 5, 1881). 

4852.* Steam Ploughs, &c.: R. Grimmer, Wal- 
soken, Noriolk. [id. 1 /fig.)}—The engine and plough are 
mounted on the same frame and travel together over the land. 
(November 5, 1881), 

4854." Production, Storage,and Utilisation of 
Electricity tor Lighting or Power Purposes: J.B. 
Rogers, London. (2¢.)—Comprises an electric generator and 
astorage battery. (November 5, 1881). 


4855. Electric Lamps: J. B. Rogers, London. 
(6d. 10 Figs.)—This invention consists in (1) arranging carbons 


| so that the arc or incandescence light can be produced in the same 


lamp, and by the same carbons, at will, by a simple movement; (2) 























a lamp with two separate carbons, adjustable by weights, in contact 
with a refractory body; (3) a special method of making and break- 
ing the circuit of suspended lamps with adjustable fittings, so as 
to dispense with hanging wires; (4) fitting three carbons, two to a 
lower frame and one in an upper frame restimg upon the two lower 
ones, and capable of being shifted to one or the other, or on to both, 
Figs, 1 and 2 illustrate the first part of this invention, The lower 
carbon is made with a central core B ‘of refractory material and 
has an upward motion under the action of a weight through the 
cords D and pulleys EK. The upper carbon G is carried by an arm 
H, free to move on a pillar I, so that an arc or incandescent light 
is produced accordingly as it rests on the central core or edge of 
the lower carbon respectively. In the second part of this invention 
a movable lower frame carries a carbon rod and a strip of 
refractory material, which are made to abut against an upper 
rod of refractory material and carbon respectively. The rods 





vember 4, 1881). 


are parallel to each other and near each other. The arc 
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metallic bar, 
In carrying out the third 
buttons to the ceiling in 


is ‘established by means of a 
across so as to touch both carbons, 
head it is proposed to fix contact 
the case of pendaut fitting, so that as the lamp is lowered 
the circuit is broken, With brackets the make and break is 
established by a sliding action. Fig. 2 shows a lamp constructed | 
in accordance with the fourth part of thisinvention, Two carbons 
| X, in the lower 


V V are fixed in the upper frame W, and one, 
frame Y in the position shown. Each upper carbon can be moved 
to right or left by means of the screwed rods Z, so as to produce 


an arc or incandescent light, as described with reference tc Figs. 1 








whic h is pushed | Clegg, Oldham 


| 
} 


and 2. The upper carbons V V may t ted to opposite | 
poles so as to produce light between th selves, the requisite 
motions being obtained by means of weiz lamp on this | 
principle with upright as well as inverted carbons is described and 


illustrated. (November 5, 1881), 


4857. Drying. Airing, Oxidising, &c., Fibrous 
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(4d. 2 Figs. }—Rels ates to the driving of the 
cam, backing off and taking in motion of mules and twiners, and 
consists in the application of a tightening pulley to secure the 
requisite tension. On the cross taking-in shaft, there is mounted 
a double grooved pulley, and on the countershaft a three-grooved 
pulley, Between the two there is a tightening pulley. An endless 
rope is passed twice partly round the driven pulley, and thrice partly 
round the driving pulley, and a bight is taken round the tightening 
pulley (November 9, 1881) 

4919. om gar Ties or Nec*-Scarfs: C. B. Ketley, 
Smethwi (6d ) Figsj}—The object is to make the fabric 
easily <A from the foundation. (November 9, 1881). 


4937. Spring Hinges and Pm al Springs: F. R. 
Baker. Birmingham. (6d. 14 Figs.)—One flap of the hinge 
carries a spring tongue, and the other flap a turned back arm that 
bears on the spring. (November 10, 1831). 

4967. Photographic Camera Obscuras, &c: A 
Pumphrey. Birmingham. [(id. 10 Figs.j—lelates to the 
combination of a storing box anda camera. (November 12, 1881) 


5100. Rotary Engines: J. Patten, San Fran- 
cisco, U.S.A. {td. 5 Figs.}—The steam chamber, which is 


| bounded at each end by the frustrum of a cone and at the sides by 


a zone of a sphere, is divided diagonally by a rotating disc C, and 
transversely by one or more pistons G, which bisect the disc, and 


| move through it from side to side as the two revolve together, so 


and other Materiais: W.R. Lake, London (P. St 
Ange Basquin, Paris ls, 16 Figs.)—This specification describes 
at very great levg th methods and means of bleaching, decolori- 
sing, stoving, axe , airing, oxidising, fixing, and similarly treat 
ing fibres, yarns, ‘a There are thirteen claims November 5, 
3881), 

4858.* Firebars, &c.: F. Erskine, Manchester. | 
{2¢.]}—The furnace bottom is a hollow rectangular box, divided | 
int» longitudinal compartments with perforations in the upper 
side. A blower delivers steam and air into each compartment, 
(November 7, 1881). 

4859 * bg ie of Furnaces, &c.: J. Adams, 


Sheepbridge, and J. Bonehill, motnerhass. (2a 
The grate can be revolved to clear it of cli while the fuel i 
held ap by a false grid, (Novembe 1881 


Ker, 3 


4862.* Astragals and Seem Bars for Carrying 
Glass, &c.; J. Harley, Glasgow. ([4d.)—Is for a system 
of glazing witho yut putty. he description in this provisional 
specification, which is not illustrated, occupies six pages, 
(November 7, 1881). 

4863. Bracelets and Scarf Rings: H. Allsop, 


7 Figs.}—Relates to an improved spring 


Birmingham. [iu 


action. (November 7, 1831). 

4866. Voltaic or Galvanic Batteries: T. Coad, 
London. [td 4 figs.)}—The inventi . consists in forming the 
carbon electrode of several plates, either bolted together or cast in 
one piece. The porous pot has a spout which extends over the 
side of the outer vessel. (November 7, 1881) 


4867. Cabinet for Voltaic or Galvanic Batteries 


T. Coad, London Figs.) cells are carried on 
hinged sliding shelves, so ‘that they can be drawn out and tilted to 


discharge their contents. (November 7, 1831). 
4868. Ships for Inland and Qoean Navigation, 
J. Dickie, London. (6¢. 7 /igs.)—Th 


(6d, 5 1e 








is formed of a number of incl ined planes, connected by pipes to the 
atmosphere above the deck. When the sh is propelled she 
skims over the surface of ‘ee e water. (November 7, 1881 


4870. Revolving and Folding Beds and Bedsteads. 
&c.: H. Gardner. London. (0. ©. tis and C. G. Clark, 














New York, and E. C. Hine, Brooklyn, U.S.A.) [6d. 4 Figs.J}—The 
buttom side of the bed is panelled to re present a | f fu > 
and th e whole is hur I t that in the daytime it stands 
uprigh (November 7, 

4873. Manufacture of Certain Parts of Small 
Firearms = James, Birmingham. 8d. 
Relates to methods of manufacture w r 
certain parts of small arms is facil | 7 q 

4876. Apparatus for Ventilating aaenee, &c 
w. Seege> lllogan ees laims 
causing draught by means ent i air carried 
nto a larger pipe or ler, ray ye llin noke 
ond neulann fe t ans of appar the above is 
the distinguishing feat ure (November 8, 1881) 

4877. Pickling and Coating Steel and Iron 


Plates with Tin, &c.: T.H. Cobley, Dunstable, and 
C. Monkton, Harefield. [4/.)-—Ihe plates are first pickle 

and washed, and are then introdu nto an alkaline bath, and a 
current of electricity is passed through the bat until the coating 
reaches the desired thickness. The plates may also be coated by 

















passing them through an acid bath first to pickle and coat them 
simultaneously under the action of the current, The acid bath is 
prepared from water, sulphate of soda, nitre cake, or salt cake, 


ath is made 


deposited. 


‘ 
The alkaline b 
the metal to be 


sulphuric acid. and tin ore, ortin scrap 
ym caustic alkali, nitrate of soda, and 
»vember 8, 1881). 
Electro-Pneumatic Apparatus for Wind- 
m, Bauer, Paris. ((. 





(N 


4883. 
ing and Regulating Clocks: 


A. Mayrhofer and W. Otto, Paris), (8d. 25 Figs.j- Lhe pneumatic 
apparatus of each subsidiary clock is put in operation at the 
proper intervals by an electric current from the central clock 


fhe details of the apparatus are very fully described. (November 


1881) 





4887. Apparatus for Aerial Havigation : E. 
Edwards, London (J. ©. 2. de Souza, Par 6d, 2 Figs.j— 
Consists of a balloon prov ided with wings (Neveu! er 8, 1831), 

4888. Manufacture of Sulphuric Acid: T 
Richters, Breslau. Germany (id. | /ig)—The yield of 
the lead chamber is increased by employing an ejector to draw 


the heavy gas from the lower part and discharge it into a mixing 


device near the top. (November 8, 1581 

4898. Balanced Slide Valve: A. Ay Clark, London. 
(W. B. Turman, Waldron, Arkansas, U.S.A.) [6d. 7 Figs.jJ—The 
steam supply port is on one side of the => am “chest, and the ex- 
baust port on the opposite side, and on the inside of its top or 
cover along the central line thereof is fixed a box in which is 


a packing strip that is adjusted by springs against the 
valve to regulate the pressure of the latter on its seat, and on 
the inside of the exhaust side of the steam chest another 


packing strip is adjustably held in braces and is pressed by set 
screws and springs against the valve to hold it against the steam 
supply side of the chest. The valve has on one side a port for the 
entrance of steam communicating with hollow interior, and 
this interior chamber terminates at esch end in a port in the valve 
face. Between these ports the under face of the valveis cut away, 
(November 8, 1881). 


4902 Bridges, Aqueducts, Viaducts, &c,: J. F. 
Smith, Leicester. [(6¢. 3 Figs.)—Instead of building piers or 
abutments the inventor uses cylinders with their axes horizontal 
and parallel to the stream or valley,and employs them as supports 
for the girders. In one example, in the case of a canal, the boats 
pass through the cylinder, whose diameter is equal to the width 
of the channel. (November 9, 1881). 

4903. Manufacture of Boots and Shoes: H. 
Dicxuson, Leicester. [(id. 6 Figs.}—The boot bas no perpen- 
dicular seam down the bac k. ‘lhe sock is laid in with water- 
proofcement. (November 9, 1881) 


4906. Mules and Twiners 


its 


J. Chisholm and J 


| that the disc divides the chamber into two separate compartments, 


| to each other 
| ings in the blocks E 


| which close the opening in the spheres, 


ttom of the vessel | 











into and from each of which the steam is supplied and exkausted 
independently of the other, while it acts against the same piston 
or pistons in both of the compartmenis. The axes of the disc and 
the pistons both lie in the same horizontal plane, but are inclined 
The dise is fixed to the sphere D, and runs in bear- 
while the pistons are carried by arms con 

Thearms carry sliding covering plates J 
as the disc moves from 
side to side with relation to the pistons. As represented in this 
figure the two pistons have just passed the packing at LL and are 
taking steam behind them, while the steam in front of them is 
working expansively against the next piston, which has a larger 


nected to the shaft B. 














) pressure, and the steam in front of the next piston 
ebind the packing. Owing to theconical form of the 
cylinder and the diagonal position of the disc, the cham- 
»is in the form ofacrescent The disc forms one side 
of each « hs imber and is carried around in its diagonal! plane by the 
pistons as the y move im a vertical plane. The diagonal inclination 
or angle of the disc is just equal to the width of the pistons, so that 
every time the disc and pistons make a complete revolution each 
piston moves laterally through the slot in the disc and back sgain. 
Now when steam is admitted behind the pistons, they have just 
commenced to mcve through the slot in the disc, and the full 
pressure of the steam is exerted against that portion which projects 
through the disc on the steam side, As the pistons move farther 
away from the steam ports they gradually present larger surfaces 
until they pass the opposite side of the engine, after which 
the epace in front of them gradually contracts in size towards the 
exhaust ports until the pistons again pass the abutments. (No- 
vember 22, 1881). 

5263. Manufacture of Textile Fabrics Suitable 
for Sackcloth, &c.: C. D. Abel London. (/. Schmail- 
bein, Cologne). (8d. 17 Figs.}—The fabric is formed of a warp of 
spun fibre and a weft of unspun stalks of flax, hemp, nettles, anc 
other plants, either alone or in combination with a fine yarn. The 
stalk may be subject, either before or after weaving, to a bending 
or crushing process to render them more pliable. The invention 
comprises a special form of shattle for inserting the stalks. (De- 
cember 1, 1881) 

5393. Hollow Presoctiies: R. H. Brandon, Paris. 
(B. B. Hotchkiss, Paris), (4d. 4 Figs.)— Hitherto it has been 
necessary to bore out shells intended to receive a bursting charge 
to two diameters, a large one for the powder and a smali one for 
the fuse, as unless this course were followed the fuse was blown out 











erone 





fy IA 
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and the bursting effect of the explosion weakened. According to 
this invention the two bores are practically the same size, but the 
pressure of the gas is made to act upon the plug carrying the fuse 
80 as to keep it in place. In Fig. 1 the pressure in the hollowed 
part of the plug jams the outer threads into each other and locks 
them, and also binds the inner threads on to the fuse. In Fig. 2 
the fuse is inserted in the plug before the latter is screwed into its 
place. (December 9, 1881), 


5600. a Lighting Apparatus for Railway 


Trains, &c. Pitt, Sutton, Surrey. (Z. 7. Siarr, 


Philadelphia, U.S A.) [6d. 4 Figs.—A generator is driven from 
one of the axles, and feeds a storage battery in addition to a head 
and a tail light. Distinctive signals may be given by means of a 
circuit breaker driven from the axle so as to indicate the speed of 
the train. All the connexions are carnied to a switch board on 
the locomotive. (December 21, — 


188: 
1025. Lock-Nuts for eave Bolts: W. R Lake 
London. (W. i. Paige, Springfield, Mass, U.S.A.) (6d. 5 Figs., 
Tbe nut has a small conical projection or nozzle on its under side 
and this is divided by slits into two or more parts. When the nut 
is screwed up to the washer the nozzle enters the hole andis com- 
pressed on to the threads of the bolt. (March 3, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





FOREIGN AND COLONIAL NOTES 
South Australian Patents.—Since the passing of the 
South Australian Patents Act of 1877 (which came into 
actual operation on December 24 of that year) there have 
been 250 applications for patents lodged in the Patent 
Office up to December 31, 1881. In 1878 there were 62 
and in 1879, 50. The remaining 138 were about equally 
divided between 1880 and 1881. ‘Lhe proportion of refusals 
and withdrawals was about 10 per cent. A number of 
applicants are yet awaiting the examiner’s report. Of the 
applications 101 were made by South Australian inventors, 
68 came from the other colonies, Western Australia con- 
tributing one, and New Zealand three, England and the 
United States monopolise, each in about equal share, 
nearly all the balance. But two were sent by Kussia, and 
three or four each by South America and France. Prussia 
and Switzerland are represented by two applicants each. 

American Railroad Foreclosures.—Annexed is a sum- 
mary of the foreclosures of railroads in the United States 
during the six years ending with 1881 inclusive: 1876— 
Number of lines foreclosed, 30 ; length of line foreclosed, 
3846 miles ; capital engaged in lines foreclosed, 217,848,000 
dols. 1877— Number of lines foreclosed, 54; length of 
lines foreclosed, 3875 miles ; capital engaged in lines fore- 
- 198,984,000 dols. 1878— Number of lines foreclosed, 

8; length of line foreclosed, 3902 miles ; capital engaged 
in lines foreclosed, 311,631,000 dols. 1879—Number of 
lines foreclosed, length of line foreclosed, 4909 miles ; 
capital engaged in lines foreclosed, 243,288,000 dols. 1880 
—Number of lines foreclosed, 31; length of line foreclosed, 
3775 miles ; capital engaged in lines forec losed, 263,882,000 
1881— Number of lines foreclosed, 29; length of line 
foreclosed, 2617 miles ; capital engaged in lines foreclosed, 
127,923,000 dols. Total: Number of lines foreclosed, 257; 
length of line foreclosed, 22,924 miles ; capital engaged in 
lines foreclosed, 1,363,556,000 dols. From this it appears 
that during the last six years 257 lines with an aggregate 
extent of nearly 23,000 miles, and a nominal capital invest- 
ment of about 1,364,000,000 dols., have passed from the 
bands of the original owners by means of bankruptcy fore- 
closure proceedings. This represents something over 20 
per cent. of the total mileage and of the tetal reported 
railway capital of the United States in 1881. 

Harbour Works in Queensland.—Harbour works and 
river improvements at the different ports in Queensland 
are making, on the whole, satisfactory progress. The 
dredging of the new channel in Moreton Bay is going on 
satisfactorily, and only lately steamers of a larger size than 
any which have previously gone up the river have been 
safely berthed at the wharves. ‘This is a proof of real 
improvement in the navigation of the river. The Queens- 
land Government has accepted a tender for the construc- 
tion of wharves at Port Alma, near Rockhampton, subject 
to the approval of the engineer—who is now surveying the 
proposed place—as to its suitability forthe purpose. If he 
reports favourably respecting the foundation which can be 
obtained, the work will be proceeded with at once. 


An Italian Submarine Tunnel.—The length of Ay. sub- 
marine tunnel between Italy and Sicily will be 43,296 ft. 
The minimum depth of the sea above the line of the tunnel 
is 360 ft., and the thickness of rock between the roof of 
the tunnel and the bottom of the sea is 114 ft. The direc- 
tion of the tunnel from St. Agata to Punta del Pizzo is 
almost due north-west to south-east, the two inclines 
leading to the tunnel running parallel with the above for 
some distance, and then descending to the lowest level by 
spiral tunnels. The length of each of these inclines is 
14,640 ft., and the degree of inclination will be about 35 
per 1000, this having been found by experience to be per- 
tectly practical. According to the opinion of geologists, the 
bottom of the Straits of Messina consists of crystalline 
rock (granite gneiss and mica schists). Neither in Calabria 
nor in Sicily can the upper strata which covers this crystal- 
line rock be so thick as to reach the level of the bottom of 
the descending inclines. Geological and hydraulic conside- 
rations agree in the conclusion that the submarine isthmus 
between Punta del Pizzo and St. Agata cannot consist of 
material which is compact or easily corroded. 


Largs Bay.—At a recent meeting of the directors of 
the Largs Bay Lard and Investment Company, it was 
decided to apply at the next session of Parliament fora 
Bill authorising the construction of a railway from Glan- 
ville Station on the Semaphore line, to the end of a jetty 
about to be constructed at Largs Buy. 


Western Australian Railways.—M. Joubert, with 
several Australian capitalists, is in treaty with the Govern- 
ment of Western Australia for the construction of a narrow 
gauge line from Beverley to Albany on a land grant of 
2,000,000 acres, to be selected by the contractors. The 
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scheme is popular and likely to be carried out. 
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a ee 
La Societa Veneta, per Imprese e Costruzione Pubbliche 
1872-1881. Bassano: Roberti. 


Tuis large folio, containing 160 pages of text and 
seventy plates, gives a detailed account of the more 
important operations of the Venetian Society in con- 
tracts for public works and buildings during the past 
decade. ‘The society was founded at Padua in 1872 
with a capital of 10 million lire, the original syndicate 
being composed of Messrs. Breda, Forti, and 
Sacchetto, and the shareholders being about 
thirty-four in number, mostly Italians. The works 
and buildings undertaken during the decade were : 
In 1872, Cemetery of Venice, Finance Office at 
Rome; in 1873, improvement of the banks of the 
Po, Piave Bridge, improvement of the Venetian 
lagoons; in 1874, Legnago-Rovigo Railway, Vi- 
cenza-Schio Railway, shipbuilding slips; in 1875, 
docks at Venice, railways, Vicenza-Treviso and 
Padua-Bassano, street widening at Treviso; in 
1876, St. Martha Quay ; in 1877, Genoa Harbour, 
Fort Aurelio; in 1878, Conegliano-Vittorio Rail- 
way, buildings on the Esquiline; in 1879, Fort 
Braschi, deepening of the ports, roadsteads, and 
shores of the province of Naples; in 1880, aqueducts 
of Vittorio aud of Venice, town-hall of Vittorio, 
harbours of Palermo and Licata, maintenance of 
the Genoa Harbour, and the foreshore of San Pier- 
darena ; in 188], Mestre-San Michele del Quarto 
Railway, Benevento-Avellino Railway, Monvalle- 
Laveno Railway. 

In addition to these there were other works in 
the construction of which the society participated. 
The profits of the shareholders during this period 
were 6 per cent. perannum for the first three years, 
8 per cent, for the next two years, and ]2 per cent. 
in 1878 and 1879; thus showing that the advan- 
tages of the society comprise permanence of character 
as well as direct financial profit, besides conducing 
to national improvement. 

This large volume does not, however, give 
accounts of all the works undertaken by the society, 
but merely of some of the more important ones. 
These are: 1, The Roman Finance Office. 2. The 
buildings on the Esquiline. 3. Genoa Harbour. 4. 
Venetian Cemetery. 5. Venetian Dockyard. 6. 
railways within the province of Venice. 7. Hospital 
train. 8. The water supply of Venice. The 
accounts of these are prufusely illustrated both by 
plans, sections, and elevations, and by artistic 
drawings. 

1. The Finance Office is a large six-storied 
building, costing nearly half a million pounds ster- 
ling. Its foundations, sunk 30ft. deep in classic 
soil, close to the Therme of Diocletian, were per- 
haps the most interesting portion of it, from afford- 
ing relics of archeological importance, such as 
columns, statues, bronzes, terra cotta. portions of 
the rampart of Servius Tullius, and of baths with 
heating apparatus. Under these circumstances the 
amount of excavation in foundations actually 
executed, was seven times that estimated; while 
much of the ancient Roman concrete had to be 
demolished by blasting. The Palazzo, constructed on 
this site, may have some constructive or esthetic 
good qualities discoverable by inspection; but 
judging from the illustrations it would be considered 
inconvenient and hideous even in England. 

2. ‘the buildings on the Esquiline consist of 
three blocks of four and five-storied private houses, 
along and near the Via Merulane ; these have some 
architectural pretensions generally, while a Palaz- 
zina in the block facing the Via Buonaroiti is both 
effective and attractive. 

3. The enlargement of the harbour of Genoa 
was, after the consideration of a Jarge number of 
projects, ultimately carried outin general accordance 
with the design of Parodi, with au entrance to the 
east. ‘The necessity for improving the harbour was 
demonstrated by the damage done in a storm from 
the south (libecciata) in December, 1821; at that 
time there were two moles, the old mole, 1029 ft. 
in length, and the new mole, 1326 ft. long; soon 
after this the old mole was increased in length by 
410 ft. ; and in 1850, 205 ft. were added to the new 
mole, 

The works of enlargement carried out by the 
Venetian Society, commenced in October, 1877, the 
estimate being about a million pounds sterling. 
The works consisted of (1) a western mole 4817 ft. 
long, in continuation of the new mole, but 
following a bayonet-shaped trace, and running out 
into deep water. ‘This afforded the necessary pro- 











tection to the whole of the harbour against the 
libeccio, and left an entrance of 2625 ft. between 
its extremity and the La Cava battery on the eastern 
shore. ‘The sirocco from the south-east blowing 
directly into the harbour through this entrance, its 
effect is mitigated by a short eastern mole 1247 ft. 
long, commencing from a point on the eastern shore 
about 1017 ft. within the harbour from the La Cava 
battery. A series of quays extending from the new 
mole along the shore to the old mole, complete the 
more important portion of the new harbour works. 
The section of the western mole has a width of 155 ft. 
at water level, and side slopes of 2 to 1; the depth 
of water along the landing quays is 24.6 ft. The 
plan of the harbour being devoid of soundings, and 
the sections few and rather deficient, it is impossible 
to form any definite opinion on the engineering 
merits of the departures from the general design of 
Parodi. Nine full-sized plates and six illustrations are, 
however, devoted to showing the quarrying and trans- 
port arrangements, barges, and cranes. The material 
for the mole was taken from quarries near the light- 
house, the excavation being executed in four years, 
and the amount five million metric tons, costing 
rather less than half a million pounds sterling ; 
artificial stone and concrete were also employed toa 
value of about a quarter of a million pounds 
sterling. It is anticipated that these harbour 
works will be completed by the end of the present 
year, 1882. 

4. The Cemetery of Venice. In 1859 the 
municipality of Venice took preliminary steps to 
construct a new cemetery on the site of the oli one, 
the combined islands of San Michele and San 
Cristoforo, and in 187] finally accepted the design 
of Forceillini. The works were commenced by the 
Societa Veneta in 1872, and occupied nine years in 
execution, costing about 40,000/., of which one- 
third was spent in foundations, piling, and cais- 
sons, 

The general form of the cemetery is a quadri- 
lateral, composed of the two islands, of which one 
corner is occupied by the old convent and church of 
St. Michele. The rest is levelled, walled in, and 
divided into separate portions for the segregation of 
bodies of persons of diverse forms of Christianity, 
Jews, and others. A central mortuary chapel of 
pleasing design, and various architectural embellish- 
ments, atigates, corners, and enclosures combine to 
produce an artistic and, at the same time, highly 
suitable effect. 

5. The Venetian Dockyard. Although a dock- 
yard, or, as the Italians term it, a maritime military 
arsenal, existed at Venice under the Orsi and.Falieri, 
and was improved and enlarged at various epochs, 
yet in 1866, when the Austrians presented it to 
Italy, it was a very inferior and defective specimen 
of works of that class. ‘The original design for its 
enlargement and improvement was planned by 
Chiodo, a general of engineers, in 1867, with an 
estimate of 440,000/. Further additions were pro- 
posed by Colonel Giani in 1869, and his successor, 
Colonel Morando. ‘These included extensions to the 
Isola delle Vergini, and the diversion of the old canal 
—the ancient Biria—into a new cut, obtained a large 
tract of water for docks formerly occupied by the 
Palude dei Ebrei, as well as by that old canalised 
passage, These propositions finally took the form of 
three distinct projects, of which the must extensive 
one, involving the alteration of the Biria, was accepted 
by the ministry in August, 1870. The plans and 
sections for this scheme, carried out by the Societa 
Veneta, are fully given in this volume in Plates XXX, 
to XXXIX. Among details of this, one on which 
some stressislaidis a barca-porta, or large single dock- 
gate, nominally capable of removal as a vessel, for 
closing the entrance of the large dry dock. Practi- 
cally it is a caisson, withdrawn after flotation by 
men in boats hauling on ropes attached toit. Special 
drawings and illustrations of the building slips are 
given, which, however, possess no feature of very 
marked interest. The new large basin, having 
nearly 27 ft. of water, and ample space for all the 
maritime requirements of Venice, constituted the 
most important part of the works, next to this 
coming the large extent of quay space, covered wharfs, 
and space for dockyard accommodation. The contracts 
for these works were taken by the Societ’ Veneta 
in three portions; first, the dry docks, at an estimate 
of 140,000/., carried out between June, 1875, and 
December, 1880; second, the building slips, at an 
estimate of 50,000/., carried out between December, 
1873, and December, 1879; third, the basin, at an 
estimate of 86,0007., commenced in January, 1875, 
under agreement to complete in six years, These 





estimates were, however, augmented by one-fifth, 
and besides, much additional work in connexion 
with the above was also executed. 

6. Railways in the Venetian province. At the 
close of the war of 1866 this province had about 273 
miles of railway, to which no additions were made 
during the seven years following. This seems 
remarkable, for the reason that 1117 miles of new 
line were constructed in the remaining provinces of 
the kingdom, at a cost of about fifteen millions 
sterling, besides subventions and guarantees to other 
lines representing about the eame capitalised value. 
The first of the Venetian railways constructed by 
the Societa was the Vicenza-Schio line of about 
18 miles, costing 128,000/, and completed in 
August, 1876; next the Treviso-Vicenza and the 
Padua-Bassano lines in 1876 and 1877, together cost- 
ing 408,000/., or 5100/. per mile exclusive of 
stations; third, the Conegliano-Vittorio line opened 
in 1879, about eight miles long, costing 44,600/. 
The rolling stock on these lines is fully described 
in the volume, as also are the arrangements for 
management and working the same, which was also 
entrusted to the Societa Veneta. 

7. Twenty-four pages of this large volume and 
many plates, are in addition devoted to the design of 
a hospital train or railway ambulance for the con- 
veyance of sick and wounded soldiers, and the 
arrangements, furniture appliances, and comforts 
considered necessary. 

8. The water supply of Venice. Venice, a city of 
130,000 inhabitants, with factories and a naval 
station, has been notorious for its defective supply 
of water of bad quality, even since the construction 
of artesian wells in the last forty years. 

In 1868 two proposals were made to the muni- 
cipality, one by Engineer Silvestri, to bring a 
supply from the Sile at Canizzano, the other by a 
Belgian company to bring water from the Breuta, 
in bota cases through a conduit along the railway. 
In 1875, five more projects were submitted, one of 
which, a combined proposal of civil engineers Ritter- 
bandt, Dalgairus, and Ponti wasaccepted. Arrange- 
ments for carrying out this work were made in 1879 
with a French construction company ; the terms of 
concession being arate of nearly is. 5d. per 100 cubic 
feet delivered at a height of 1.64 ft. above ground 
level, a minimum daily supply of 197,180 cubic feet, 
a storage of 3,530,000 cubic feet, and a duration of 
concession of sixty years. Finally, some improve- 
ments and general modifications suggested by Engi- 
neer Fumico were adopted with further alteration, 
and the works were carried out in geuveral accord- 
ance with them by the Societd Veneta. 

The supply was taken from the Breuta above a 
dam at Stra, and conducted by a chaunel to the bed 
of the Seriola, and thence to the filter beds of 
Morauzani; the supply is 53 cubic feet per second ; 
but it is proposed to obtain a further quautity 
from a point higher up the stream. The four 
filter beds have an aggregate surface of 12,500 
square feet, the filtering materials being pebbles, 
gravel, and sand, and the surrounding walls being 
carefully constructed to prevent saline infiltration 
from the adjoining salt marshes. The filter beds 
also act simply as reservoirs when the Seriola water 
is so pure as not to require filtration. Adjoining the 
filters is the pumping station where pumps driven by 
a turbine raise the filtered water into a collecting 
reservoir. From this the water is taken in pipes of 
2.6 ft. diameter under the lagoons and salt marshes 
for a distance of about 3} miles to Venice. The 
pipes were laid by means of cofferdams, the beds being 
pumped dry, and the pipes generally laid in a con- 
crete trench in the bed of the lagoon. At passages 
under deep channels and canals, that frequently 
occurred in these lagoons, special inverted syphons 
were employed, and asyphon crossing over a bridge 
in the town was also constructed. ‘The pipes were 
ordinary cast-iron socket pipes with lead joints made 
by the Societi di Marquise and di Terni, weighing 
in all about 2550 tons. The reservoir at Venice is 
built on piles, vaulted, and covered with earth ; it 
holds 3,530,000 cubic feet of water. 

From the foregoing account, which refers only to 
some of the larger works undertaken by the Societa 
Veneta, it will be seen that their operations are 
extensive and important; the volume published by 
them is interesting, well written, and illustrated 
most profusely. 





THE UNITED StatTxEs.—The Naval Committee of Congress 
has recommended the construction of a vessel for the 
—— of American commerce on the North-Western 

akes. ’ 











































































































[June 16, 1882. 





MODERN ARTILLERY. 

THE present moment, when a large sum has been 
voted in the Budget for the partial re-armament of 
our Navy with guns of new type and of greater 
power, seems a fitting one for discussing those points 
of progress which have rendered such a re-armament 
not only desirable but necessary. ‘The past 
four or five years have led to an increase in 
power of ordnance greatly exceeding anything 
ever before achieved in a similar period. The 
question of breechloading versus muzzle-loading, 
certainly as far as naval guns are concerned, has 
been detinitely decided in favour of the former 
system; and the causes of the settlement of this 
question, involving as it does the total renewal of 
our naval armament, are not far to seek, and are 
intimately associated with the increase in power of 
which we have spoken above. 

In this country Sir William Armstrong, and in 
Germany Krupp of Essen, have taken the lead in 
progress. On the questions of difference between 
these great rival firms as to material and construc- 
tion we will speak later. The general principles 
which have guided them in their remarkable and 
successful endeavours to increase the powers of 
modern ordnance may be briefly summed up as 
follows: From the results obtained by the Govern- 
ment Committee on Explosives and the researches 
of Abel and Noble on tired gunpowder, it became 
apparent that a high initial velocity of the pro- 
jectile, together with its attendant advantages of 
flatness of trajectory, accuracy, power of penetra- 
tion, and length of range could only be satisfactorily 
obtained by generating in the bore of the gun a 
large quantity of gas at low maximum tension or 
pressure. The production of a large quantity of 
gas can only be effected by using large charges of 
powder. A reduction of the maximum pressure may 
be secured by using either very slow burning powder, | 

| 
| 
| 





which becomes converted into gas at a much lower} 
rate than is the case with the powders already in use ; 
or by using the latter to reduce their destructive 
action by allowing the charge to expand in a chamber 
very much larger than is absolutely necessary to 
contain it. This latter method is technically known 
as air spacing. It is evident that a combination of | 
both these devices is possible. The immediate 
result of the employment of either or both is to 
necessitate the use of very long guns, so as to keep 
the projectile in the bore under the influence of the 
propelling power of tbe gas for as long atime as 
possible, thus counteracting or more than counter- 
acting the want of high initial pressure. The whole 
result may be described as follows: It has been 
found possible by the use of very slow burning 
powder, or of a quicker burning powder duly air 
spaced, and expanded in a very long bore to about 
double the power of ordnance weight for weight, 
and such a result does not seem to point to any 
finality in the path of artillery progress. 

Now departing from mere theory and passing on 
to the more practical application of the principles 
enunciated above, we find, broadly, that very 
similar results have been arrived at with guns manu- 
factured on the following systems : 

(a) Built-up guns, all steel. Types—Krupp, 
Vavasseur, 

(+) Built-up arms of wrought iron with steel 
tubes, such as the Armstrong and Woolwich. 

(c) Built-up guns with steel hoops and tubes, 
but depending for their main strength on steel wire 
of very high ultimate strength, wound on cold. 
Types—some French, American, and the Armstrong 
ribbon guns, 

Before proceeding further we may say that we 
have already decided the question as to whether the 
gun should be a breechloader or a muzzle-loader, 
laying it down as an axiom that our modern gun 
must have great length of bore. ‘This of itself 
necessitates a breechloader. Ships cannot be built, 
or existing forts cannot be altered, in such a 
manner as to render it possible to work a muzzle- 
loader of the length which is necessary to achieve 
the ballistic results now attained. And here we 
may clear the ground by observing that breech- 
luaders cannot be double-loaded. as was claimed to 
be the case in the melaucholy catastrophe of the 
bursting of the 38-ton muzzle-loacer in the fore 
turret of the Thunderer. A breechloader of the 
same size and weight as a muzzle-loader entails much 
less labour to work than the latter; no sponging- 
out is required; the gun can be loaded at any 
position of training, and run out; the gun’s crew 
are much better protected against the fire of 
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DOUBLE TWIN-SCREW FERRY STEAMER. 
CONSTRUCTED BY MESSRS. W. ALLSUP AND SONS, ENGINEERS, PRESTON. 
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of greater weight can be manipulated by hand alone |subjected and the relative thickness of the two 
when loaded at the breech than at the muzzle. | tubes. 
Practically it was found that in the case of the| ‘Thus, a gun theoretically perfect to withstand 
38-ton R. M. L. guns the limit of size capable of tangential or bursting pressure, should be built up 
being worked by hand had been reached, and com- | of an indefinitely Jarge number of very thin coils or 
plicated hydraulic or steam gear to assist manual tubes, each put on at such a tension that when a 
labour became a necessity. In this country breech- certain pressure is set up in the bore of the gun, the 
loaders of 43 tons in weight have been rapidly and | whole should be subjected to exactly the same 
-asily worked by hand, and abroad Krupp’s 70-ton | strain, thus utilising the strength of the material to 
has given equally satisfactory results. In fact, as | the utmost. 
weight increased, the muzzle-loader became the more, Now, both theoretically and practically the above 
complex machine of the two. state of things is exceedingly difficult to arrive at. 
All these reasons are independent of the great| The earlier Armstrong guns had numerous very 
and paramount necessity for breechloaders arising | thin coils, and over and above the great cost of a 
from great length of gun. structure built up in such a way, it was very difficult 
Having decided then that our guns are to be/|to regulate the exact amount of shrinkage to be 
breechloaders, we pass on to consider the question | given to each coil. Instances, indeed, did occur 
of their construction, It is a well-known fact that | where the outer coils gave way without any damage 
a solid homogeneous cylinder subjected to a heavy | occurring to the interior of the gun. The Wool- 
internal pressure, may be destroyed by the interior | wich system reduced the number of coils and 
layers of the metal being strained above their ulti- | thickened them, thus departing further from our 
mate tenacity, while the outer are hardly called on | ideal standard. Krupp first tried guns of steel cast 
to do any work; this is more especially the case|in one solid mass; they naturally failed, and he 
with a suddenly applied pressure such as that/| eventually approached more and more to the methods 
exerted by fired gunpowder. Hence arose the} adopted in this country, without, however, ever 
method, first practically applied in this country by | abandoning his material, viz. steel; Vavasseur 
Sir W. Armstrong, of putting on the outer portions | alone, as far as we are aware, of English maker-, 
of the gun in a state of tension, and as a conse-/| following his example. 
quence the adoption of the built-up systems of| Modern experience tends to show the sound- 
ordnance. This practice has become universal and | ness, both in theory and practice, of the system of 
has at present reached its furthest development in | building up. 
the wire or ribbon guns above mentioned. | All ordnance now manufactured of any great 
When one tube is placed over another, the outer | power consists of a steel tube surrounded by either 
being in a state of tension, it is evident that the| massive wrought-iron coils, as in the Woolwich 
inner must be in a state of compression varying| guns; lighter and more numerous coils, as in the 





shrapnel, machine guns, and rifles ; end, finally, guns 


with the amount of tension to which the outer is| Armstrorg ; steel tubes or hoops, as in the Krupp ; 
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or steel wire and hoops, as in the latest Armstrong. 
Even at Woolwich, the stronghold of wrought iron, 
the superior merits of steel appear at last to be 
acknowledged, and it seems probable that, after a 
few years, the use of wrought iron will gradually 
have disappeared. 

Of the different methods employed in the above 
systems of providing for the somewhat opposing 
demands for longitudinal and tangential strength, 
and also as to the qualities of the rival metals, 
steel and wrought iron, we propose to speak on 
another occasion. 


E TWIN-SCREW FERRY STEAMERS 
ON THE RIVER MERSEY. 

Ir has been computed that over twenty millions of the 
water travelling public annually use the ferry boats on 
the River Mersey. These ferries, eight in number, 
terminate on the Cheshire shore at points situated 
between New Brighton and Eastham, but all converge to 
the famous landing-stage on the Liverpool side. New 
Brighton is much frequented during holiday times, and 
the ferry to that place, together with the Egremont and 
Seacombe ferries, are the property of the Wallasey Com- 
missioners, who have receutly made extenrive and 
important improvements for the accommodation of the 
public, especially as regards the goods traffic. The most 
noticeable feature of this is the addition of a double 
twin-screw steamer the Wallasey, for the purpose of 
carrying goods, carts, carriages, and cattle across the 
river from Liverpool and Seacombe, this vessel being 
the same type as the Oxton and the Bebington, two 
steamers which had already given excellent results on 
the Woodside ferry service. 

The goods traffic at the Woodside ferry was formerly 
carried on by two paddle steamers, and much delay used 
to be caused by the inconveniences attending the mode 
of loading and unloading wheeled vehicles, it being neces- 
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sary to remove the horses and to get the carts, &c., on 
board by manual labour. Moreover, at most, six loaded 
carts could be carried at each trip. In August, 1879, 


a material improvement was made by the placing 
on the station of the steamer Oxton, this being a double 
twin-screw steamer constructed by Messrs. Simons and 
Co., of Renfrew, for the late Birkenhead Improvement 
Commissioners, who were then the owners of the Wood- 
side ferry. The Oxton has two screws at the bow and 
two at the stern, and the credit for this arrangement of 
her propelling machinery is due to Mr. James Taylor, 
of Birkenhead, at whose suggestion it was adopted. The 
navigation across the Mersey is at times very difficult 
owing to the number of vessels at anchor, the heavi- 
ness of the traffic, and the occurrence of and 
hence handiness of maneuvring is a property of great 
value in a ferry steamer. This property the 
Oxton and her sister vessels possess in a very high 
degree, the double twin-screws driven by two pairs of 
independent engines enabling them to be taken to and 
from their berths with great facility, and to be at all 
times very promptly handled. 

When the paddle boats were in use on the Woodside 
ferry the tariffs were high, but on the Oxton being placed 
on the service they were reduced one-half, and they have 
since been further reduced. These reductions in the 
tariff, combined with more frequent service and the great 
facilities for prompt loading and unloading with steam 
worked gangways, have resulted in an enormous increase 
in the traffic receipts, and there is every reason to believe 
that these receipts will increase still further. The saving 
of fuel effected by the Oxton as compared with the 
paddle boats was very important, the paddle boats 
averaging 10} ewt. per coal per hour, while the average 
consumption of the Oxton was but 3} c-vt. per hour, the 
speed being at the same time somewhat higher. 

In the course of the year 1881 some experiments were 
made on the Oxton to determine tbe effects of the bow 
screws, A counter was placed on the screw shaft and 
trials were made as follows: lst, with four screws, two 
acting as “ pullers” and two as propellers, the two bow 
screws having the backs of the fans acting on the water; 
2nd, with bow screws removed and theremaining two at 
the stern acting with the face of the fans, on the water; 
and, 3rd, with two enlarged stern screws also acting with 
the face of the fans on the water. The results of the 
trials are given in the annexed Table. 

The success of the Oxton led to the construction of the 
Bebington, of which we give engravings this week on 
pages 600 and 601, our illustrations having been prepared 
from tracings kindly supplied by her builders, Messrs. 
William Allsup and Sons, of Preston, who are also the 
builders of the Wallasey, to which we have already referred. 
The Bebington, like the Oxton, is arranged for the side 
loading of vehicular traffic, whereas the Wallasey, which 
has been made to suit the apecial requirements of the 
hydraulic arrangements at Seacombe, has doors at each 
end for loading end on. It may be noted, however, that 
the stability of the Oxton and Bebington is so great that 
they can safely take in on their side gangways heavier 
loads than are permitted by the bye-laws of the Mersey 
Docks and Harbour Boards to pass over their landing- 
stages. 
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Extract Notes of the ‘“‘ Oxton’s’? Trials while on her 
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Four screws, two as pullers 
and two as propellers, 13th 
to 19th of July ; - 164 9.1003, 493.1 | 14.25 
Two pullers off and two pro- 
pellers on ... ‘ : 104 11.110 646.2 | 14.2 
Do. do., ‘two en- 
larged propellers 134 10.386 | 520.8 | 17.91 


With the exception of the difference in the loading 
arrangements just mentioned the Bebington and the Wal- 
lasey are of the same general design, but the former is 
10 ft. shorter than the latter. The Wallasey is 140 ft. long 
by 45 ft. beam and 13 ft. deep, with a freeboard of about 
6 ft., which brings her main deck nearly level with the 
decks of the stages. She is driven by two pairs of inde- 
pendent vertical compound engines of about 45 nominal 
horse power each, there being one pair of engines for a 
line of shafting passing right through either side of the 
vessel. These lines of shafting pass through both ends, 
and have a screw propeller at each end, two acting as 
pullers. It is believed that the bow screws, working as 
they do in undisturbed water, do the major part of the 
work. 

The Wallasey is fitted with steam steering gear, 
and this combined with the independent working of her 
twin screws gives her exceptional handiness. During the 
last Easter and Bank Holidays there was such a pressure 

for passenger accommodation to New Brighton that it was 
found necessary to make use of the Wallasey to relieve 
the immense crowds congregated on the stage. This 
boat, although constructed for goods, is certified by the 
Board of Trade to carry ,about 1760 passengers. She 
has no saloon, so the passengers had to put up with open 
air accommodation. It was reported that considerably 
over 2000 people were on board at times, but notwith- 
standing this great concourse of people, she seemed to go 
very steadily, and all the faster with her propellers well 
immersed. The Oxton and the Bebington, which now 
belong to the Birkenhead Corporation, are also both cer- 
titied by the Board of Trade for carrying passengers, 
the former vessel being licensed for 1427 and the latter 
for 1589. 

The Wallasey has now been at work since December 
last, and for that period it has been ascertained that she 
consumes 3 tons 11 ewt. of coal per day of twelve 
hours, whereas the newest of their paddle-boats burn 
4 tons 14 cwt. for the same number of hours’ work. This 
being so, the screw boat appears capable of carrying her 
full complement of passengers upon 45 Ib. of coal per 100 
passengers, continuously, whilst the paddle-boat under 
the same conditions consumes 109 lb. of coal per 100. 
Altogether the economical working of the Wallasey com- 
bined with the greater safety from collision due to her 
great handiness, the absence of paddle-boxes and the 
adoption of a form of hull capable of subdivision into a 
large number of water-tight compartments, renders the 
vessel entitled to be regarded as a decided advance in the 
accommodation of river passenger traffic. We shall no 
doubt have to record the further development of the 
four-screw system on the Mersey. 


LOCOMOTIVE FOR LEHIGH VALLEY 
RAILROAD. 

WE give this week, on our two-page engraving, views 
of one of a very powerful class of goods locomotives, con- 

structed by the Lehigh Valley Railroad Company at 
We vatherly, Pa., from the designs of Mr. Philip Hofecker, 
the master mechanic of the Beaver Meadow Division of 
the Lehigh Valley line. The engine is twelve-wheeled, 
and is of the “ Consolidation” pattern, there being eight- 
coupled wheels and a four-wheeled truck in front. Three 
of the se engines have been placed on the line, and are 
doing excellent service, two of them being built in 
accordance with our illustrations, and the third having a 
somewhat larger boiler and steam dome. 

The engine has outside cylinders 20 in. in diameter 
with 26 in. stroke, and as the coupled wheels are but 
202 x 26_ 

48 
216.6 1b. per each pound of effective pressure per square 
inch on the pistons. This is an exceedingly high tractive 
power; but as will be seen from the weights given below 
the engine has sufficient adhesion weight to enable the 
power to be utilised. The general characteristics 
will be readily gathered from our 

will be found unnecessary 
The chief dimensions are as 


4 ft. in diameter the tractive force amounts to— 


cylinder 


of the engine 


illustrations, and hence it 
to discuss them in detail. 
follows: 








Cylinders : ft. in. 
Diameter ... oe eee sn eee 1 8 
Stroke of piston... vee aud ied 23 
Length of steam ports... i sas 1 6 
Width - ees ae ‘a 0 14 

exhaust ports ... see an 0 23 
Travel of valve a jae eee = 0 43 
Outside lap of valve oe saa a 0 OM 
Inside a eco eee 0 07 
Exhaust nozzle ine i one sas 0 5 

Wheels $ 

Diameter of driving wheels ia eee t 0 
truck 2 0 
Distance between centres of front and 
rear driving wheels... oo 13 OF 
Total wheel base of locomotive ... «os 2s 
Diameter of driving axle journal Be 0 63 
Length - woe 0 7 
Sieinsier of main crank- ‘pin bearing ... 0 43 
Length - Pe ian 0 45 
Boiler: 
Outside diameter of smallest ring of 
boiler ame me one ese 44 
Thickness of boiler plate os ; - 0 Of 
Number of boiler tubes 199 
Length . ae ; 10 11 
Outside diameter of tubes 0 2 
Length of firebox inside wad a! a SS 
Width ie me ia his 2 9} 
Thickness of fine sheet... 0 0% 
oe sides and back of firebox 
(steel) ... ees . 0 Os 
crown sheet ( (iron)... 7” 0 04 
W eight of engine with fire and water 101 696 Ih, 
on drivers with fire and water 82,432]b. 


We should mention in conclusion that we are indebted 
for particulars of this engine to Mr. Robert H. Sayre, the 
superintendent and engineer of the Lehigh Valley Rail- 
road. 





CURVES OF STABILITY OF SOME MAIL 
STEAMERS.® 
By J. Harvarp BILes. 

THE object of this paper is to lay before this Institution 
the results of some investigations into the stability of some 
Atlantic and other mail steamers, and also to show the 
method of deducing these results by the aid of Amsler’s 
integrator, an instrument which Mr. Merrifield called the 
attention of this Institution to in 1880. The curves given 
are all for ships built by Messrs. Jas. and Geo. Thomson. 
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Fig. 1 is the curve of stability of the Cunard Royal Mail 
s.s. Servia when loaded to 26 ft. mean draught, with 1700 
tons coal and 3000 tons cargo, assumed to be stowed homo- 


geneously. The dimensions of this ship are : ‘ 
t. 
Length between perpendiculars 515 
Breadth moulded ; - 


Depth moulded to upper deck at side . 
So that loading her to 26 ft. gives her a freeboard of 
16 ft. 2 in. to top of deck plank. Her metacentric height in 
this condition is 3.6 ft., and her C. G. is at 48.8 per cent. of 
her moulded depth, above the top of keel. The consequence 
is that her range and angle of maximum stability are both 
large, her stability at 90 deg. being 33 per cent. more than 
when her deck edge begins to be immersed. The ship has 
a forecastle 120 ft. long, which is assumed to be water-tight 
up to the angle at which the door of the forecastle begins 
to be immersed. The break in the curve is caused by the 
assumed admission of water into the forecastle at that 
angle. None of the other deck erections are assumed to 
give stability. 
_ Fig. 2 shows the curve of stability of the Cunard Royal 
®* Read at the twenty-third session of the Institution of 
Naval Architects. 
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Mail s.s. Catalonia when loaded to 24 ft. mean draught, with 
970 tons coal and 2950 tons of cargo. The curve mark 

A is deduced on the assumption that the ship is loaded with 
a homogeneous cargo to the lower deck, that marked B 
when she is loaded to main deck. Her metacentric heights 
in these two conditions are 2.5 and 1.0 respectively, the 
C.G.’s being 49 and 53.4 per cent. respectively of the 
moulded depth above the top of keel. The dimensions 
of this ship are : ft 


Length between perpendiculars 430 
Breadth moulded “as = 
5 


Depth moulded isi aan 2 
She is comparatively a full ship (her coefficient of fine- 
ness based on under-deck tonnage being .7), and has a 
bridge-house 140 ft. long, and a turtle-back forecastle 60 ft. 
long, but neither of these is assumed to give stability. Her 
freeboard at 24 ft. draught is 12 ft. 5in. This gives her a 
great range of stability, but on account of the small meta- 
centric height the initial stability is small, so that the ship 
is somewhat difficult to handle when light. 

I have also prepared the curve of stability of the s.s. 
Thames, a vessel of somewhat similar proportions of 
depth aud breadth to the preceding one. Her dimensions 
are: 


ft. in. 

Length between perpendiculars ... 392 0 

Breadth moulded ae : 12 0 
Depth moulded to upper deck beam at 

side a ° ae 34 1} 


She is a fine-lined passenger steamer for the Peninsular 
and Oriental Company. She is «ssumed to be loaded with 
600 tons of coal and 2700 tons cargo, stowed homogeneously 
to the main deck. Her freeboard on 24 ft. draught is 
11.44 in., and her metacentric height when fully laden is 
only 6 in. 

The question of how much initial stability it is necessary 
for a passenger steamer to have, taking all the circum- 
stances into acconnt, is one which can only be decided by 
experience, accompanied by observation of the actual 
metacentric height in various conditions. It may be 
interesting to state that the Thames went from Glasgow 
to London on a mean draught of about 19 ft. with a 
metacentric height of 7in. Her initial stability was so 
small that with a moderate breeze in ber beam she 
heeled to 12 deg. on either side according to which 
happened to be the lee side. Part of this heel was 
no doubt due to some water in the ship’s bilges, but only 
an amount which is unavoidable in a ship of such large 
boiler power. The small initial stability was due to the 
excessive depth of the ship in proportion to her beam, for 
she had 1300 tons of deadweight, 700 of which was pig iron, 
in her holds. The advantage to be gained by this excessive 
proportion does not seem great enough to outweigh the 
necessarily great difficulties which must be continually met 
with in working ships of this class. 
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Fig. 3 gives the curves of stability of the s.s. Claymore in 
four different conditions. The dimensions of this vessel 


are : ft. in. 
Length between perpendiculars ... 220 6 
Breadth moulded ... - _ 29 6 


Depth moulded to main deck _... eee 15 3 

She is the property of Mr. David McBrayne, and runs 
from Glasgow to the West Highlands. She is 9n awning- 
decked vessel, with an enclosed poop 75 ft. long, There is 
an opening the full breadth of the ship in the awning deck 
forward at the forehatch, so that if steadily heeled until 
the deck edge became immersed. the ship would begin to 
take in water at this opening in the deck. The stability 
has been calculated on the assumption— 

1. That no cargo is carried above the main deck ; and 

2. That cargo is carried homogeneously to upper or 
awning deck. 

The draught in each case is assumed to be 14 ft., which 
gives a freeboard of 2 ft. 2 in. to top of main deck plank, 
and 9ft. 8in. to top of upper deck plank. Two curves 
have been deduced for each case—one supposing that no 
water gets into the opening forward, that is, that it is 
covered by a tarpaulin or something temporarily placed 
there ; the other is supposing the whole of the part before 
the poop on the main deck to be open to the water. In 
calculating the curve (B) it has been assumed that the 
cargo is so arranged that its C. G. is at the same height as 
in curve (A), but that none of the space between upper and 
main decks, except the poop, excludes water. The stability 
of the ship will never probably be better than in curve (A) 
or worse than in eurve (D), but will generally be something 
between those, depending on the stowage of cargo. It 


may be stated that this ship is built on very fine lines, her 
coefficient of fineness based on the under-deck tonnage 
being .56, so that she represents an extreme case. 

These curves have been given as they represent distinct 
types of steamers, and it has been thought that they may 
be of service to the profession. 





A short description of the method of deducing them may 
be of interest to some of the members of this Institu- 
tion. This method differs from that of Mr. Barnes’ in 
the fact that the volumes and moments of the wedges of 
submersion and immersion are found directly from the body 
plan by means of Amsler’s integrator instead of by recti- 
linear and polar,integration by Simpson’s ru.es. A tracing 
is made of the ordinary body plan of a set of lines, and the 
deck lines are drawn to each section. The water-line in 
the upright is drawn, and also that in each inclined posi- 
tion, the latter being placed to the best of the judgment of 
the calculater so as to cut off the same volume of displace- 
ment as in the upright position. The integrator is set with 
its axis for moments on a line through the intersection of 
the inclined water plane with the upright one, and per- 
pendicular to it. Each wedge section is then traversed 
round by the pointer of the instrument, and the readings 
of the areas’ and moments’ recorders are taken off and set 
up on a curve, the abscisse# of which represent the positions 
of the stations at which the sections are made. The curves 
thus obtained are then traversed round by the integrator, 
the readings when effected by the necessary constants for 
scale giving the volumes and moments of the wedges. The 
determination of the righting lever is then made direct, as 
in Mr. Barnes’ method. 

The advantages of this method are : 

1. Greater accuracy, on account of the fact that the 
integrator calculates a discontinuous curve quite as accu- 
rately as a continuous one, and also that the work is mostly 
mechanical, and therefore not so liable to errors. 

2. Greater simplicity, for there is much less work 
involved, and it may be done by comparatively unskilled 
labour. In proof of the latter statement I may state that 
the whole of the work of these curves has been done by draw- 
ing office apprentices under sixteen years of age, whose only 
qualification is that they have been carefully selected by 
having to undergo a competitive examination for entry to 
our office, similar to that passed by apprentices for entry 
to the royal dockyards, and to Messrs. Denny Brothers, of 
Dumbarton. The specimen calculation was made com- 
plete by one apprentice in twelve working days, this being 
only the second that he bad done. Others have been since 
done in less than one half that time. The cost of this calcu- 
lation for labour did not exceed ten shillings. 

The object in bringing this under the notice of the 
members of this Institution is to put on record the method 
by which, when necessary, the curve of stability of a ship 
may be deduced by any ship draughtsman in a short time 
by the help of Amsler’s integrator. 

The paper is intended to be to some extent a supplement 
to that of Messrs. White and John, read befere this Insti- 
tution in 1871, ‘‘ On the Calculation of the Stability of 
Ships ;’’ and that read by Mr. Merrifield in 1880, ‘‘ On J. 
Amsler-Laffon’s Mechanical Integrator ;’’ and if anything 
necessary has been omitted in this paper, a reference to 
one or the other of these will probably supply the omission. 


THE SPECIFIC HEAT OF STEAM. 
Regnault’s Determination of the Specific Heat of Steam.* 
By J. MAcFARLANE GRAY. 

REGNAULT’S experiments on the specific heat of vapours 
have been interpreted by Regnault as giving results not at 
ull in accordance with the deduction from the kinetic theory 
of gases, that for matter travelling in single molecules, 
the product of the molecular weight by the specific heat is 
a constant for all substances. I have been led, by consider- 
ing the order of temperature-pressures for steam, to con- 
clude that the above deduction is true for steam ; and I 
have no doubt, also for all matter travelling in single mole- 
cules. When, in 1880, I laid my conclusions before the 
Physical Society as being corroborated by Regnault’s 
dynamical experiments, it was objected that Regnault’s 
direct thermal experiments gave results widely different 
from my conclusions ; and the report on my paper was that 
that difference proved that in the corroborations I had 
pointed out, 1 had been led away by merely numerical 
coincidence. 

Iwill now show that Regnault’s thermal experiments 
have been misinterpreted by Regnault himself, and that he 
ought to have read thespecific heat of steam, according to 
his experiments, to be exactly in accordance with the deduc- 
tion of the kinetic theory. 

The method of the experiments was to generate steam at 
100 deg. Cent., to superheat it under atmospheric pressure 
to say, 125 deg. in one set of experiments, condensing it in a 
calorimeter to ascertain what quantity of heat was given 
up, down to0 deg. Inasecond set of experiments with 
the same apparatus, the temperature was raised to, say, 
225 deg., while the steam was still at atmospheric pressure ; 
this was alsocondensed in the same calorimeter. It was 
found that the heat given up by the steam at 225 deg. 
exceeded that given up by the steam at 125 deg. by 48.051 
units of heat; and, dividing by the difference of tempe- 
rature (100), Regnault found 0.48051 for the specific heat 
of steam at constant pressure. 

In these experiments the superheating to 125 deg. was, 
no doubt, intended to thoroughly dry the steam, so as to 
get, inthe quantity of heat abandoned in the first set of 
experiments, the entire heat of complete gasefication, 
because if still some moisture remained in the steam, the 
latent heat of evaporation of that moisture would be 
included in the difference-quantity supposed to be due to 
the specific heat of temperature-raising, and, by that 
amount, the result would be too high. 

It appears to me that the completion of the evaporation 
of suspended moisture cannot be accomplished between 
100 deg. and 125 deg.; but it will be more likely to be 
carried on between 125 deg. and 225 deg. Particles of 
liquid remain at the pressure-temperature whatever be the 
superheated temperature of the gas in which they are sus- 











* Read before the Physical Society on February 25, 1882, 


pended. The rate of evaporation of those particles will 
therefore depend upon the temperature-difference ; and ia 
the lower range of temperatures but little of the moisture 
will be evaporated in its rapid passage through a worm 
heated to only 25 deg. in excess of the pressure-tempera- 
ture. Inthe second set of experiments the excess of tempe- 
rature was 125 deg. 

To test this, let similar experiments be made at 100 deg. ; 
and if the resultant apparent specific heats between 100 deg. 
and 125 deg. are higher than those obtained by Regnault 
between 125 deg. and 225 deg., then my argument is 
demolished ; but if the results are smaller, then my sus- 
picions have been justified, and a correction is required on 
the results as given by Regnault. Fortunately for my 
object, Regnault has left us (in vol.i., at page 695) the 
data of thirty-eight reliable experiments on the ‘total 
heat’ of steam at 100 deg. down to 0 deg., giving the mean 
=636.70 units of heat. I have, with this ‘‘ total heat’’ for 
100 deg., compared the results of the experiments on the 
steam of 125 deg.—in precisely the same way as Regnault 
worked for the interval between 125 deg. and 225 deg. 
(these experiments are recorded in vol. ii., pages 167 to 178). 
The results of my calculations are given below. The first 
two series were merely preparatory trials to arrive at the 
best form of apparatus ; aad only a few grammes of vapour 
were passed through the worm at each of those experiments. 
In the third and the fourth series ten times as much vapour 
was passed through on each occasion. Regnault says: 
‘* J’ai pu opérer ainsi sur des quantités de vapeur beaucoup 
plus considérables, et diminuer l’importance relative des 
corrections produites par les causes perturbatrices.’”’? This 
consideration is still more important when the range of 
temperature is limited to 25 deg., only one-fourth 
of the range from which Regnault deduced his result. 
The large calorimeter was used only in the third and fourth 
series. 





First Series. Second Series. | Third Series.{Fourth Series. 
280 546 -299 386 
465 591 314 | 381 
417 -567 340 | 346 
377 omen 375 | 309 
.463 Mean .567 400 | 427 
-—- All | 463 
Mean .400 .349 — 
-413 | Mean .3853 
Preparatory trials. 405 | 
415 | 
Mean .3721 
| 








That the method of calculation may be perfectly clear, I 
give the particulars for the first experiment in the fourth 
series. Superheating to 124.81 deg., each unit of vapour 
gave up 646.28 units of heat down to 0 deg. Steam at 
100 deg. gave up 636.70 deg. down to 0 deg. 

646.28 — 636 70 _ 386 
124.81 — 100 ; 

The quantity of vapour in this experiment was 102.62 
grammes ; the quantity in the first of the first series was 
only 8.957 grammes. 

ihe fourth series was made with an apparatus which 
was an improvement on that used in the third series; and 
taking that series only, adding the probable amount of 
moisture which would remain at 100 deg. temperature 
(say 1 per cent. on the .385), the result is .389; this, on 
other grounds, I believe to be nearly correct. If, however, 
neglecting the other grounds for my opinion, we take the 
mean of the means of the third and the fourth series, 
we get 

-_ . 
3721 = =.3787. 
This is what Regnault might fairly have done. 

_lf we now calculate what Regnault’s experiments would 
give as the kinetic-theory result, we get the specific heat 
of hydrogen, at page 121, ‘* mean=3.4090 ;” and tuking the 
aa weight of steam=17.96, we find the specific heat 
of steam 





8.409 x 2_ — 3796, 


That is to say, the kinetic theory and the thermal determi- 
nation give almost identically the same nomber. 

This is, I believe, the first experimental proof that the 
law of ‘‘inversely as the molecular weights’ applies to 
compound gases. 








THe Late Mz. Joun Scott Russe. : ErraTuM.—In 
our obituary notice of Mr. J. Scott Russell, on page 584, 
first column, lines ten and eleven from the bottom, for 
‘‘this Institution’? read “the Institution of Naval 
Architects.”’ 





_ TASMANIAN STEAM NaviGAaTIon.—At the annual meet- 
ing of the Tasmanian Steam Navigation Company, the chair- 
man stated that the directors had not lost sight of the de- 
sirability of establishing a trade with the west coast of 
Tasmania, and hopes were expressed that steamers would 
soon be run direct from England to lasmania. 





StanDaRD Box Car; New York Cenrrat RaIt- 
ROAD: ERRATUM.—In our notice of the details of this 
car which appeared on page 572 of our last number, Figs. 
9 to 12 of our illustrations on page 575, are referred to as if 
they showed details used in the box car under notice. This, 
however, is not the case, Figs. 13 to 25 on page 575 show- 
ing the axle box, bearing and axle for the standard box car, 
while Figs. 9 to 12 show axle box guides which are also 
of the standard pattern agreed upon by the Master Car- 
builders’ and Master Mechanics’ Associations, but which are 





not required in this particular box car. 
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AmonG the numerous new valve ars that made 
their appearance in the course of th e last few years, the 
gear described in the present article is notice sable for its 
simplicity. It has been designed by Mr. Stanek, of 
Prague. Referring to the outline s neta, Fig. 6, D 
is a shaft moving in accordance with the crankshaft 
of the engine, and at the speed. The irecti 
of the motion is shown by an arrow in th 
L Lis a curved link whose ait t is at A, and wh 
short straight arm K is connected to the valve V. To 
the curved link L, which is dou! ple (see Pig. 5), a slide 
6 6 is attached carrying the socket c. On the shaft D a 
crank D §, is fixed, and a rod §, S, attached to the crank- 
pin passes through the socket c. The upper end of 
the rod S, S, as well as of the socket c is provided with 
a small disc. The position of the link L L, as shown in 
Fig. 6, is that which corresponds to a closed valve, viz., 
it is the highest position of the link or the lowest of the 
arm K. In this position the centre of the are formed by 


same 




















| V just begins to be opened. 
| the point S, hasarrived at m,f, the link will be again in its 
| original (highest) position, viz., the valve V will close at 
| this point. 

















the link* is on the circumference of 
pin. viz., at 5,. 

From a mere inspection of Fig. 6 it will be readily 
understood that in the position shown by the figure the 
link just begins to move down, that is to say, the valve 
It is also clear that, when 


the path of the crank- 


During the further motion of the crank-pin 
from (m, over mz to S,) the rod S, S, passes freely through 
the socket c without imparting a motion to the link L. 
Suppose now the slide bbis at another point of the 
link, say at a,, then it is evident that the opening of 
the valve will occur at exactly the same point S,t 


+? 





* Whose curvature is circular. 

+ This point is found by describing from } as a centre, 
an arc of acircle (S, m,) with the radias } 8;=b m 

t Because S, is the common centre of all points of the 
link. 
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whereas the closing will occur much later than before, 
viz. at The shifting of the slide J on the link is 
done by the governor, and it is by this shifting that the 
point of cut-off is varied, 

From what has been said it is clear that with this 
valve gear steam is admitted always 
same point of the stroke, whereas the point of cut-off 
can be varied at pleasure. 
stood that the lift of the valve V can be made approxi- 
mately constant for all points of cut-off, for as the slide 
4 approaches the pivot A, 


diminishes, so that the angular movement of the link L, | 
and thus also of the arm K, may remain more or less | 
constant. The amount to which this constancy is 


attained depends on the position of the pivot A. 


This gear is easily applicable to ordinary double-beat 


valves, but it can be used also with slide valves of the 
Corliss type. Several engines from 20 to 80 horse 


power (at Pribam and Ketzelsdorf, in Bohemia, at Pas- 
in Russia), fitted | 


cani, in Roumania, and at Moscow, 
with Stanek’s valve gear, are working very satis- 
factorily. Of one of these engines we give illustrations 
in Figs. 1 to 4 on the opposite page, this engine being 
one built by Messrs. Breitfeld, Danek, and Co., of Prague. 
The engine is working at Ketzelsdorf, where it is employed 
to drive 240 power looms. 

As will be seen from engravings, double-beat 
valves of the ordinary type are used for the steam 
distribution. The admission valves are moved by 
Stanek’s gear, already described, and our readers 
will easily recognise the curved link L, the distribu- 
tion shaft D, and the rod 8.* The cut-off is varied 
by the governor g (Porter's type), which shifts the slide 
+ by means of the lever / and the spindle m. The 
exhaust valves are moved by eccentrics ina similar way 
as the admission valves, but as there is no variability in 
their motion, the shifting slide 6 becomes superfluous 
and the curved link is replaced by a simple lever, as 
shown in the cross section through the exhaust valves. 

The valves are placed low down, so that the cylinder 
is drained by them. By a simple arrangement, shown 
in both cross sections of the cylinder, the valves are 
turned round by a small amount at each lift. By this 
construction the same result is attained as by the “ shift- 
ing” slide valves of the same firm, which we have 
described on former occasions. 

The cylinder is steam jacketted in the manner shown 


our 





* The lettering in = 1 to 4 is the same as was used 
in the di 
+ See 


ms Figr. 5 and 6. 
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DOVETAILING 


exactly at the | 


It will be also readily under- | 


the stroke of the point S: | 





AND MOULDING MACHINE. 


CONSTRUCTED BY MESSRS. ANDERSON AND HUNTING, ENGINEERS, NEWCASTLE-ON-TYNE. 


PMN 





by the engravings, the 
being cast separately. 


cylinder barrel and the jacket 
As a matter of course there is 


also an outer casing prote cting the cylinder, which, 


however, is not shown in the figures. 
rings of the piston are of brass. 
The chief dimensions « 


mm. 


Diameter of piston 430 

Length of stroke 900 

Diameter of piston rod (steel) 80 
Connecting Rod: 

Length 2250 

Diameter at centre 95 

the ends 80 

Cr osshe ead Pin: 

Diameter .. 80 

Length 120 
Crank Pin: 

Diameter ... 95 

Length 100 
Crosshead : 

Diameter ... Se ees 400 

Length 300 


Main Shaft; 
Diameter at bearings ove 
Length of o a 
Diameter between bearings 


Distance of bearings (centres) 1850 


Steam pressure (effective) in boilers = 

Number of revolutions of main shaft 
per minute 

Average velocity of piaton per second... 

Maximum 9 . 

Steam ports... 100 mm. x 100 mm,= 
St in. x 32 in.=15 sq: in. 

Area of steam ports 
Area of piston 

Average velocity of steam in steam 
ports per second as ote ie 

Maximum velocit y of steam in steam 
ports per secondt 

Maximum pressure on sliding surface of 
crosshead (pounds per square inch) f 

Work done by friction per second per 
square inch of crosshead sliding 
surface os. . 

Maximum pressure per linear inch of 
length of crosshead pin 

Work done by friction per second per 
square inch of crosshead pin surface 





The packing 


»f the engine are given below: 


ft. in. 

0 162 

0 352 
0 32 
iS 
0 33 
0 3h 
0 3h 
0 4; 
0 3} 
0 & 
0 153 
0 1) 


200 0 
60 mm. & 300 mm. a & tition. 
230 


é 03 


6 atmos. 


52 
5 ft. 
16 ft. 


i 
14.5 


74 ft. 
236 ft. 
33 Ib. 


12.8 ft.-Ib. 
8754 Ib. 
3.20 ft.-Ib. 








* At mid stroke. 


+ At half stroke. 


t Exclusive of weight of moving parts. 





Maximum pressure per linear inch of 


length of crank-pin ... « 4499 Ib. 
Work done by friction per second per 
square inch of crank-pin surface* ... 33.83 ft.-lb. 


Diameter of flywheel __.. 4500 m 14ft. 9 in. 
Weight of rim of flywheel (calculated) 144 cwt. 


flywheel (actual) ... 3 tons17 cwt. 
Vv elocity of centre of gravity of rim 
section per second 39} ft. 
Degree of variability of “motion ‘of fly- 
wheel with the steam cut off at one- 
fifth of the stroke ( 7 ™#*-—V min. ra 
Weight of engine (without flywheel) ... 7 tons 7 cwt. 
a , per square inch of 
piston area ae ant aa 73.6 Ib. 








DOVETAILING AND MOULDING 
MACHINE 

DovETAILING machines are, as a rule, rather compli- 
cated mechanical contrivances; their mode of working is 
generally difficult to follow and still more so to describe. 
It may appear easy to say that the Tighe Hamilton 
machine cuts and dovetails by means of a drunken or 
wavy saw, but how this wavy motion is produced and 
how adjusted for different sizes, is anything but a simple 
mechanical problem. The little tool we are to-day 
illustrating may justly be called a simple one, for 
with it the dovetail cutter is nothing more than an 
ordinary rotary drill, wider at the end, tapering 
towards its shaft, and mounted on a vertival spindle. 
It will be readily understood that when a piece of 
wood is passed in a horizontal direction over this 
vertical cutter, the latter remaining in its position, 
but rotating rapidly, a dovetail groove will be cut 
in the wood. This is precisely the method of opera- 
tion adopted in Mr. Anderson’s machine. In our illus- 
tration, Fig. 1, the vertical spindJe driven from a counter- 
shaft fixed on the shop floor is shown with the 
cutter mounted init. For the purpose of cutting deep 
or shallow dovetails, the spindle can be made to rise or 
fall either by means of a treadle action, or by a hand- 
wheel, working a set of bevel wheels and a spindle, seen at 
the back of the machine frame. To cut dovetails of larger 
or smaller size, different cutters are inserted, the usual 
practice being to cut both male and female dovetails of the 
same size, with the same tool, thus insuring accuracy of fit. 
The table on which the wood to be dovetailed is mounted 
has a double motion like that ofa slide rest ; once it slides 
from back to front over the cutter and back again, during 
which period the cut is produced; next it slides at right 
angles, pitching the wood for the next dovetail. These 
motions are given to it by the small shaft driven from 
the countershaft by worm and wheel, and revolving, by 
means of a pair of bevel wheels, a short horizontal spindle 
fitted with a crank under the table. This crank works 
in a slot fixed to the table, and by properly proportioning 
this slot a slow feed and a quick return are produced. 
On the same short spindle are mounted two segmental 
screw discs working against a lug or pin on the sliding 
table, and by their revolution causing the table to be 
shifted the distance of the desired pitch to the left. To 
insure the exact position after this movement, and previous 
to the cutter performing its work, a spring pawl engages 
ia a bar in which teeth are cut to suit the pitch the 
machine is set to work at, different bars being used for 
different size dovetails. It will be readily understood 
that by means of this machine dovetails can also be cut 
extending only half through the thickness of the wood ; 
|the bottom of the cut is in this case of ccurse semi- 
| circular. 

In addition to the work described above, this machine 
jis well adapted for moulding work of all kinds, 
land almost all dimensions. A variety of cutters will 


enable the operator to produce excellent effects, and the 


pattern being at the top of the wood, guided by some 
fixed point above, while the cutting takes place from the 
underside, the shavings do not interfere with the work- 
ing. When used for moulding, the cutter spindle is 
raised and lowered by a foot treadle, and to insure even 
depth of moulding is worked against a stop. Altogether 
the machine is an exceedingly handy little tool, it performs 
its work rapidly and well, and is simple in its con- 
struction. A number of these dovetailing and moulding 
machines of various sizes are in use at different works, 
and are giving great satisfaction. 








CoaLIN GERMANY.—It appears that in 1881 Germany 
imported 1,109,409 tons of coal from England direct, and 
339,246 tons from England, vid. Hamburg, 309,785 tons 
from Austria and Hungary, 47,228 tons from France, and 
45,921 tons from Belgium. On the other hand, Germany 
exported 7,458,266 tons of coal in 1881, viz., 2, 481, 062 tons 
to Holland, 2,058,027 tons to Austria and Hungary, 
981,529 tons to France, 562,646 tons to Belgium, 455,635 
tons to Switzerland, 373,274 tons to Russia, 279,126 tons to 
Bremen, and 247,025 tons to Hamburg. 





* The work done by friction is calculated on the sup- 
position that the pressure is constant throughout the 
stroke and equal to the initial pressure. Thus, of course, 
the actual work will be much less, and that given above is 
an absolute maximum. The coefficient of friction is taken 





a8 yy. 
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THE ELECTRIC LIGHTING COMMITTEE. 


TxHE Committee of the House of Commons appointed to 
consider the draft Bill of the Government on electric light- 
ing resamed their inquiry on Thursday the 8th inst., the 
Hon. E. Stanhope presiding. At the last meeting the Com- 
mittee announced certain resolutions which they bad passed, 
and to which they were desirous of obtaining amendments by 
persons interested in the question of electric lighting, and 
these having been deposited with the Board of Trade, have 
now been incorporated in a new Bill drafted by that body 
in accordance with the resolutions of the Committee. 

At the commencement of the proceedings on Thursday, 
last week, Mr. Littler, Q.C., said that those corporations 
who were owners of gas companies, and who appeared at the 
former meetings of the Committee, had now withdrawn 
themselves, having decided to take action at a future stage 
of the Bill, being convinced that the Committee was not 
inclined to meet the suggestions they had made. 

Mr. Richards, Q.C., made a similar statement on behalf 
of his clients (the various gas companies), who had also 
decided to withdraw from further participation in the pro- 
ceedings of the Committee. 

Mr. Pope, QC., said he had three clauses to propose for 
the protection of railway and canal companies, These 
clauses referred to the laying of the wires, and two of them 
were in the same terms as the clanse relating to electric 
telegraph wires as to power to break up streets and road- 
ways. The third clanse went a little further than this, 
and required that the electric companies should take the 
liability of repairing for ever that much of the railway 
which they disturbed. Of course the electric lighting com- 
panies would be compelled to reinstate whatever portion of 
the railway they disturbed to the state in which they foand 
it, but the railway companies would still be legally liable 
for the maintenance of the railways, and therefore they 
desired to have this liability transferred to the electric 
companies. 

Mr. Rodwell, Q.C., said that while the electric com- 
panies were quite willing to be placed under the same 
restrictions as other companies in similar positions, they 
objected to being made responsible for the perpetual main- 
tenance of railroads for which railway companies were at 
present liable. 

After consultation, the Chairman said that the Committee 
would retain a provision which was in tbe original draft 
Bill, that railway and canal companies should receive notice 
of the intention on the part of electric companies to lay 
down wires, and in case it was found that this proceeding 
would interfere with the railroad or canal, the parties 
should then appear before the Board of Trade and get the 
matter settled there. 

Mr. Pember, Q.C., on behalf of the Mining Association 
of Great Britain, proposed to incorporate in the Bill, 
Clauses 18 to 27, both inclusive of the Water Works 
Clauses Act of 1847, by which it was provided that where 
water companies laid pipes the owner of the mine should be 
relieved, in case of damage, by subsidence, or, in the alter- 
native, the water companies might purchase the mine. 
His clients were anxious to have the same power inserted 
inthe Electric Lighting Bill. The other proposal was 
that, in case the owners of mines desired to remove or alter 
surface tramways or other works in connexion with the 
working of the mines, and for the purpose of so doing it 
was found necessary to remove the electric lighting wires, 
this should be done by arrangement with the electric 
lighting company. 

Mr Chamberlain said that this Bill was only proposing 
to deal with public roads, and therefore any question with 
respect to private lands could not arise. A question with 
regard to mines could only arise where the mine or tram- 
way of the mine, or other mine work, ran under a public 
road, and at the same time that the electric wires were on 
that public road. 

After another consultation, he added that the Committee 
did not think the clauses of the Water Works Clauses Act, 
referred to by Mr. Pember, ought to be inserted in the Bill, 
but they would consider the question of disturbance of 
mining tramways, &c-, with a view to meeting the wishes 
of the Mining Association. 

Mr. 8. S. Wright, on behalf of corporations not being 
owners of gas works, suggested the insertion of a provi- 
sion in the Bill to restrain patentees from excluding all 
competition in a district by taking out an exclusive license. 
In support of his request, Mr. Wright mentioned that Mr. 
Lane-Fox, the holder of a patent for distribution of the 
electric light, under which he claimed, with respect to any 
kind of generator at one end and any kind of burner, 
the use of the secondary battery, which, according to the 
evidence taken before the Committee, was practically the 
only known means by which the electric light could be dis- 
tributed properly, effectually, and safely, from the gene- 
rator to private houses. If that patent were held good, 
Mr. Lane-Fox, by granting an exclusive license to any one 
company, or any one person to use the secondary battery 
to a district, say Liverpool for instance, had the power to 
make it impossible for any company or person to enter into 
competition for any purpose which included domestic 
lighting, for, judging from the evidence, the only means 
for working the domestic lighting was the secondary 
battery. No persons, whether a corporation, a company, 
or private individuals, who sought the privileges of this Bill, 
ought to have an exclasive license grauted to them. ; 

Mr. Moulton, for the electric lighting companies, said 
this proposal went beyond the scheme of electric lighting, 
and not only that, but it was virtually a proposal to ulter, 
and, toa greatextent, repeal the patent laws. Because 
the corporations objected to a person having the exclusive 
right to use his own invention, he could not see why they 
should object to a company or any person being allowed to 
establish a system of electric lighting. He was quite sure 
this proposition did not emanate from corporations, but 
rather from some person who was opposed to the patent 








laws. To begin with, there was no patent in existence 
which suggested the exclusive right of any one person to 
use secondary batteries. Electric lighting did not depend | 
upon the efficiency of one or any particular patent ; that | 
was proved before the Committee. Witnesses supporting | 
various systems had all testified to the feasibility of work- | 
ing the electric light] safely and satisfactorily by means of | 
their particular systems ; the idea of electric lizhting being 
tied to one system was absurd. And, even supposing there | 
was but one method, was the person holding the patent to 
have his patent damaged by not having an exclusive, for 
instance, license for Liverpool? To attempt by means of 
a provision in this Bill to deprive a patentee of the exclu- 
sive right to use his own patent, was ridiculous. What 
right had such a Bill as this to restrict the right of 
patentees? What could justify so sweeping an amend- 
ment of the patent laws? The adoption of such a proposal 
would deprive the patentee of the largest and most remune- 
rative market for his patent; and no grounds had been 
given for the creation of so entirely novel a piece of legisla- 
tion. He could not beiieve that the Committee would 
entertain such a suggestion. 

Mr. Wright, replying, said that an exclusive patent was 
a thing of a very sweeping character. Ordinarily a patentee 
obtained his remuneration by granting the use of his 
patent to all persons ; but exclusive patents were used for 
the purpose of extortion. He did not see that his sugges- 
tion interfered with property in any way. In the case of 
a Bill such as this, which gave such exceptional powers of 
interference with public and private property alike, it was 
only fair that a person having the benefit of its provisions 
should have bis monopoly somewhat restricted. If some 
check was not put upon the system of exclasive patents 
the electric lighting might be made useless as far as the 
public benefit was concerned. 

In reply to a question by Mr. Story-Maskelyne, 

Mr. Moulton said that personally he knew of five forms of 
secondary batteries, and he understood something like 
thirty patents existed which were not published, the neces- 
sary six months’ interval not having yet elapsed. 

Mr. Wright: The particular point of Mr. Lane-Fox’s 
patent is that he claims the combination of all possible 
secondary batteries and all possible generators. 

Mr. Moulton: Indeed he does not. 

Mr. Wright: As my friend, Mr. Moulton advised on 
the validity of the patent, he is a good authority. 

The Chairman announced that the Committee had decided 
not to insert this provision. 

Mr. Wright next proposed the insertion of a proviso for 
all the work in connexion with breaking up or interfering 
with streets to be done by the local authority for the under- 
takers and not by the undertakers themselves. 

The Chairman said the Committee would adopt an amend- 
ment which one of its members would draft, substantially 
embodying a portion of Mr. Wright’s suggestion. 

The Committee adjourned to the next day (Friday). 





On Friday, the 9th inst., the Committee resumed their 
inquiry, and Mr. Pember, Q.C., submitted two fresh 
clauses on the subject of mines instead of those re- 
jected by the Committee on the previous day, when he 
wished to incorporate the Water Worksj|Clanses Act. 
The first clause he now suggested was the 59th clause 
of the Tramways Act of 1870. That clause struck 
him as being perfectly analogous to the case of 
water pipes and electric wires. The wording of that 
clause was, ‘‘ Nothing in this Act shall interfere with the 
mines or minerals across which a tramway sball be laid to 
work such minerals, nor shall any liability arise from 
working other than in the usual and ordinary way of 
mining.’ He could not see why electric lighting com- 
panies should be more favoured than tramways companies. 
To his mind there was no distinction between them, but 
if there was the electric wires would be worse than the 
tramways ; for they would be nearer to the ceiling of the 
mines ; they would be of considerable weight, baving 3 in. 
or 4in. of copper wires, duplicated and insulated, the 
whole being enclosed in an iron pipe. These wires were 
liable to get out of order without anybody knowing why, 
and damage and loss of profit to the mine might ensue in 
consequence of want of insulation. 

Mr. Story-Maskelyne asked if nothing is put into the 
Bill what would be the position of the learned counsel ? 

Mr. Pember replied that in case the electric lighting 
people got the slightest notion that their wires were being 
uninsulated or damaged in any way, and that their business 
had suffered wholly or in part in consequence of any work- 





ing of mines (subsidence or anything of that kind), they 
would have a right of action. At the same time he| 
admitted that there was a difference between tramways | 
and electric wires ; but his point was that if the subsidence | 
of a road caused by mining would cause a tramway to 

sink, it would let down the electric wires, and the damages | 
in the latter case would be far greater. If, however, the 

Committee thought that the clause went too far, he had | 
another clause to submit in the following words : ‘‘ Nothing 
in this Act shall be construed to interfere with or obstruct 
the effectual working of mines, or to impose upon the 
owners, lessees, or workers of mines, any burden of support, 
or liability in respect of electric wires or works, over, or 
near to, any mines, unless such mines have been purchased, 
or the right of support expressly acquired by the under- 
takers.’’ At first that clause seemed to him to a certain 
extent to be working in the same direction as the tramway 
clause, namely, to give animmunity. Therefore, in order 
to make it perfectly clear that no immunity was given by 
it, and also, that nofresh burden was thrown upon the mine 
owners, and that it wonld be better that both the mine- 
owners and the electric lighting companies should be left to 
their legal rights outside the statute, he proposed to retain 
the section as it was, but with this condition: ‘‘ Provided 
always that the enactment shall not be taken to alter, 
lessen, or remove any liability which the owners, lessees, 





or workers of such mines would otherwise have been sub- 
ject to at common law or under the provisions of any 
statute.’”” As the Committee were opposed to his amend- 
ment of Clause 14 he had further altered that amendment, 
and made it read as follows: ‘‘ The owners, lessees, or 
workers of any mines of coal or other minerals, who at any 
time after the passing of this Act, may have the right and 
shall be desirous of making and constructing, altering, or 
removing any surface tramways in connexion with the 
working of such mines or minerals, and for such purpose 
shall find it necessary to disturb, alter, or divert any 
electric wire or other works of the undertakers empowered 
by this Act, to be laid down or made, may at their own 
expense construct, alter, or remove any such surface tram. 
way or works, and for that purpose may disturb, alter, or 
divert any such works of the undertakers upon snch terms 
or regulations as may be agreed upon, or in the case of 
difference may be settled by an inspector of the Board of 
Trade.’’ That clause would prevent any one from alter- 
ing the tramway or disturbing a wire who had not pre- 
viously the right to lay down a tramway. 

Mr. Moulton, who represented the electric lighting com. 
panies, contended that the mineowners were seeking an 
exemption from liability to which they were not entitled. 

The Committee then retired for consultation, and on 
returning, 

The Chairman announced with respect to the first 
clause which Mr. Pember had proposed that the Com. 
mittee were not prepared to grant it in the terms in which 
it was proposed, but they would admit it in the following 
form: ‘*‘ Nothing in this Act shall limit or interfere with 
the rights of any owner, lessee, or occupier of any mines 
or minerals lying under or adjacent to any road along or 
across which any electric wire shall be laid to work sach 
mines and minerals.’’ The Committee could not accept the 
second amendment in the form in which Mr. Pember pro- 
posed it; but an amendment to Clause 9 would be moved 
by the President of the Board of Trade, which, if accepted, 
would practically effect what was required. 

Mr. Richards, who appeared on behalf of the gas and 
water companies, suggested aun amendment proposing that 
the making of alterations connected with laying electric 
wires should be in the hands of those companies because 
they understood how such work should be done better than 
the electric companies did. 

Mr. A. M. Sullivan said he appeared on behalf of various 
tramway companies who were anxious that the electric 
companies should cause as little injury to the promoters 
and lessees of tramways as possible, and that before they 
commenced any operations which would interrupt the 
traffic on the tramways notice should be given to the tram- 
way companies. The object of his clients, of course, was 
that their interests might not be injured to any great 
extent by interference with the traffic. While the tram- 
way companies gave every facility to the electric companies 
to carry out their necessary works, they only asked in 
return that they might receive the most reasonable notice, 
and be guaranteed fair compensation for any injury to 
their property. 

Mr. Moulton urged objections to the clauses proposed by 
Mr. Richards and Mr. Sullivan, and the Committee again 
retired to consult. On their return, 

The Chairman said that the Committee had decided not 
to introduce any clause here with respect to tramways, 
but they would introduce either a clause or an amendment 
of a clause in the Bill which might effect something similar 
to what was done in the case of the roadway authorities. 
The Committee were of opinion that the Bill as amended 
fully met the requirements of the gas and water com- 
panies. 

The Committee again adjourned. 


On Monday last, the 12th inst., the Committee again 
met, Mr. E. Stanhope presiding. 

The Chairman announced that the Committee had re- 
solved not to accept the clause proposed by Mr. R. S. 
Wright, on behalf of the various corporations, by which 
it was proposed that municipal authorities should be em- 
powered to contract for the supply of electric light. They 
had, however, adopted the following clause: ‘* Any local 
authority, who has obtained a license, order, or special Act 
for the supply of electricity may contract with any com- 
pany, or persons, for the execution, maintainance of any 
works needed for the purpose of such supply, or for the 
supply of electricity within any area mentioned in such 
license, order, or special Act, or any part of such area, but 
no local authority, company, or person shall, by any con- 
tract or assignment, traasfer to any other company or 
person, or divest themselves of any legal power given to 
them, or any legal liabilities imposed upon them by this 
Act, or by any license, order, or special Act.’’ 

The other amendments to the Bill being unopposed, were 
passed, and the Bill, as amended, was ordered to be 
reported to the House. 








EARLE’s SHIPBUILDING AND ENGINEERING Com- 
PANY-—The status of Hull as one of the chief ports of the 
kingdom has just been enhanced by the addition of a new 
patent slip which Earle’s Shipbuilding and Engineering 
Company, Limited, have had constructed on the eastern 
side of their works. Hydraulic machinery of a very power- 
ful character bas been fitted up, and on the 3rd inst. the 
screw steamer Vindolana, with her ballast, &c., weighing 
about 2000 tons, was hauled up ont of the water in one 
hour and a quarter. The vessel, after receiving two coats 
of composition, was launched at the evening tide, the whole 
operation having been accomplished in twelve hours from 
the time she came upon the slip. This slip will take very 
much heavier vessels—in fact, can haul up steamers up to 
3000 tons weight. 
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AUTOMATIC VACUUM BRAKES. 

Tne following report, by Colonel Rich, R.E., on the 
accident which occurred at the Portskewet Pier Station of 
the Great Western Railway, on April 25 last, has just been 
issued, and it will be seen that the conclusions arrived at 
by Colonel Rich most thoroughly agree with the opinions 
we have on several occasions expressed as to the great 
danger arising from the “‘ leaking off”’ of automatic vacuum 
brakes. We especially commend the conclading sentence 
of the report to the attention of those who have been mis- 
Jed by the manner in which the so-called returns of failures 
of this class of brakes are compiled. 


GREAT WESTERN RalLway. 
Board of Trade (Railway Department), 
May 15, 1882 

Sir,—In compliance with the instructions contained in 
the order of the 3rd inst., I have the bonour to report, for 
the information of the Board of Trade, the result of my 
inquiry into the circumstances which attended the collision 
that occurred on the 25th ult., at Portskewet Pier Station 
of the Great Western Railway. 

The 6.40 p.m. train from Cardiff ran against three empty 
coacbes that were standing near the stop buffers at the 
south end of the pier; three passengers are reported to 
bave been hurt, but their injuries are believed to be shght. 
One of the empty coaches was driven over the stop buffers 
on tothe platform. ‘This couch, as wellas the platform 
and stop buffers, was damaged. 

The passenger train consi-ted of a tank engine which 
was running with its coal bunk in front, a brake van with 
the assistant guard, five passenger coaches, and another 
brake van with the guard in charge at the tail of the train 

The engine and all the vehicles were fitted with the 
Great Western Railway Company’s modification of the 
Saunders’ vacuum brake. 

The engine was also provided with a steam brake and 
the vans with common hand brakes in addition to the 
vacuum brake. 

The train is reported to have been stopped at all the 
stations between Cardiff and Portskewet by means of the 
vacunm brake, which was applied by the engine driver, and 
it leit Portskewet Junction, which 1s the station nearest to 
the pier, at its proper time, 7.42 p.m. 

The pier station is about a mile from the junction, and 
the gradients are as follows: 

The branch line, as it leaves the junction, rises 1 in 200 
for the first quarter of a mile, it then falls 1 in 250 for the 
next half-mile, and from thence to the end of the pier it is 
level. 

It is provided with the ordinary home and distant signals, 
which in no way affected the circumstances attending the 
collision. 

Conclusion. 

The collision was caused by the vacuum brake failing to 
act when it was required. 

These brakes should not be used when trains are runving 
into terminal stations or up to junctions, or into stations 
where tiey are required to run up to the same platforms as 
other trains may be drawn up at, except in cases of 
emergency. The company’s regulations are not as distinct 
and decided as they should be on these points. Station- 
masters and inspectors should be required to report all 
cases where continuous brakes have been used under such 
circumstances, so that they may be investigated by the 
departmental officers, so as to keep a proper check on this 
misuse of continuous brakes, which if not stopped, will 
certainly cause accidents. In the present case the engine 
driver appears to have been running at the ordinary rate of 
speed, so that he might have pulled up his train at the pier 
platform, by calling for the ordinary guard’s hand brakes 
and by using his engine brake. He appears to have 
touched the lever of the vacuum brake three times slightly, 
so as to control the specd of his train, as he descended the 
incline towards the pier ; and, at the last moment, when he 
found that he was running close up to the empty coaches, 
and tried to stop bis train by means of the vacuum brake, 
which he ought to have been able to do, this brake failed 
to act. 

If the driver could have foreseen this, I think the train 

might easily have been stopped by his whistling in time for 
the guard’s brakes. The engine driver did not notice the 
vacuum gauge on his engine, which was behind him, as he 
was running with the coal bunk of his engine in front. 
The fireman or either of the guards did not notice the 
pressure gauges as the train ran from the junction to the 
ier. 
. From the evidence of the captain of the ferry steamer it 
appears that the vacuum pipe between the engine and the 
train was disconnected and placed on the plugs when he 
observed the train at the pier. If this was done at the 
junction it would account for the brake not acting, but | 
have no reason to think that it was done at the junction, 
and it is possible that this may have been done by the 
porter, who usually uncouples the engine at the pier, during 
the excitement which followed the collision, but this man 
does not recollect doing it. 

I believe that the brake failed to act, in consequence of 
there being a very small amount of vacuum in the pipe and 
cylinders, possibly none, as the train approached the pier, 
after the driver had applied it three times during the short 
journey from the junction. 

1 think the efficiency of this brake has been materially 
interfered with by the hole in the piston rod, which allows 
it to leak off in a short time. 

I experimented on the carriages of the 6.40 p.m. train, 
which were standing at the Portskewet Junction when I 
made my investigation, and I found that the brake leaked 
off the van, which was next to the engine, in about 
30 seconds. It leaked off one of the coaches near the tail 
of the train in about two minutes; and the brake on one 
of the other coaches near the centre of the train held for 
more than five minutes, probably owing to the hole being 
stopped up. 





The effect of these brakes is dependent on the extent of 
the vacuum. 

While running into Taunton Station on the engine of the 
express train to Plymouth, on the same day after my 
inquiry, there seemed to be a very considerable leakage in 
the vacuum brake. The ejector did not rise the gange 
beyond 20in., and this leaked off to about 7in. to Yin. 
before the train left Bristol. After leaving, the pump rose 
the gauge very slowly to about 22in. to 23 in. while the 
train was running, but the whole of the brake power 
appeared to be exhausted before the train was half stopped 
when running into Taunton Station, so that at that 
momentous time there was actually no continuous brake 
available until the vacuum was recreated by the application 
of the ejector, after which the train was stopped at the 
platform. I doubt whether this was considered by the 
engine driver as a failure of the brake, and would be re- 
ported as such; to my mind it was a very important 
failure. I have, &c., 

F. H. Ricu, Colonel R.E. 

The Secretary (Railway Department), Board of Trade. 





PRIMITIVE DRILLS. 
To THE EpIror OF ENGINEERING. 

Siz —In reference to your valuable article on primitive 
drills, perbaps the few notes on the subject which follow 
may interest some of your readers. ‘The earliest form of 
drill was a pointed stick twirled between the palms of the 
hands. This was improved upon by placing a socket at the 
top so that downward pressure could be applied, and usirg 
a cord wound round the stick once or twice for producing 
rotary motion. The cord drill, however, requires two 
persous to work it (unless the socket be beld between the 
teeth, as is done by the Esquimaux), and this difficulty was 
overcome by fastening the ends of the cord to a bow, which 
could be worked with one hand whilst the other held the 
socket. The last form of drill is almost exclusively used 
in Egypt, Persia, and India. The pump drill referred to in 
your article is an improvement on the bow drill in that the 
rotary motion and downward pressure can be produced 
simultaneously with one hand whilst the other holds the 
object in which the hole is to be bored. Perhaps it may be 
used by china menders for that reason, as the piece of 
crockery can thus be easily adjusted to such a position as 
not to split.* ‘The pump drill is very largely employed in 
China, and is often of great size (up to 3ft. long). There 
are three varieties, viz., one with the cross-bar hanging 
loose against the drill, a second sort with a bole through 
the cross-bar so that it can slide up and down on the drill 
spindle, and a third kind where the flywheel is at the top 
of the spindle instead of half way down. ‘There is a cast in 
the South Kensington Museum from a medieval sculpture 
showing a carpenter using the pump drill. All the above 
forms of drills bave been used for producing fire, and a 
very good account of this will be found in ‘ylor’s Early 
Culture. 

I am inclined to think that the Archimedian drill is really 
a modern invention, as 1t is not described in any of the 
standard hooks on travel ; but perhaps some of your Indian 
correspondents might enlighten us on the point. The 
anthropological collections in the British Museum are so 
badly arranged and the catalogues so meagre that it is hope- 
less to try and find anything there even on the days when 
it is lightenongh to see thespecimens. A really exhaustive 
collection of the primitive tools used by various nations 
well classified would be most instructive. I may mention in 
conclusion that the Pitt Rivers Collection at south Kensing- 
ton is the only one where an attempt has been made at 
scientific classification. I remain, &c., 

J. Romttuy ALLEN. 

5, Albert-terrace, Regent’s Park, June 10, 1882. 








SHIPBUILDING AND SHIP SURVEYING. 
To THE EpITOR OF ENGINEERING. 

S1r,—I notice in your article on the above subject the 
strong opinions expressed by the Daily Telegraph, and 
your condemnation of those opinions, and no doubt the 
same line will be taken by many of your correspondents, 
and more especially by the representatives of both the 
Board of Trade and Lloyd’s surveyorships; but, at the 
same time, is it not possible that many ships are lost, and 
that the fault may be found, not so much in the con- 
struction or workmanship, or even the surveying, which 
may be all that is required for the construction of the 
vessel, so far as the details of construction are concerned, 
but more particularly in the general arrangements of the 
vessels themseives, as affording protection from sinking, 
in the event of any accident happening to the hull, or to 
the workmanship of the parts? for, on examining into 
the protection afforded vessels generally from siuking, 
after any accident or fault in the detail of construction, or 
after collision or running ashore, we find that almost invari- 
ably the vessel founders. Now this is through a want of a 
reserve of buoyancy in the vessel’s construction. Double 
bottoms are adopted in some vessels, but under certain 
conditions are highly dangerous to the safety of the vessel 
instead of insuring an absolute safety; and, in fact, the 
reserve cf buoyancy in the double bottom is so small in 
proportion to that actually required to float the vessel, that 
under the condition of the holds becoming filled with water 
it is not of much service to the vessel; and, in addition to 
their being bottom buoyancy and as flouts, tending to reach 
the surface of the water. causing un element of capsize, 80 
that not much dependence can be placed upon them for 
the safety of tke vessel. 

Again, bulkheads are placed as preventions from the 
water reaching the various bolds and as protection from 
sinking, but only in certain cases have these been proved to 





* An apparently primitive form of implement is often 
found to survive the introduction of a more improved kind 
owing to its special adaptability to a particular trade on 
exceptional circumstances. : 





be of service ; no doubtthe forward collision bulkhead on 
account of its fineness may, and does, withstand the 
pressure of water upon it; but given one of the central 
bulkheads with the whole breadth and depth of water upon 
it, can we depend positively upon their cfliciency as pro- 
tections of the vessel’s safety ? Also we may find that, upon 
any accident happening to the hull, and the water entering 
the holds, the lower deck of the vessel is invariably below 
the water level, the water rising in the holds flows over this 
deck, and finds its way by successive stages through all the 
openings and into the various compartments of the vessel, 
until sufficient buoyancy has become destroyed, or the 
vessel bas sunk so deep in the water that the stability has 
become impaired, and the vessel either sinks or roils over. 

Now, Sir, may we not look for some better protection in 
the arrangement of the vessels themselves as preventing 
this How of water all throughout the vessel upon the vessel 
receiving any slight injury, such as the springing a leak, or 
defect iu the workmanship, if such exist, instead of attach- 
ing responsibility to the surveyors. For neither the 
builder or surveyor can in any way be responsible for any 
disaster that may happen to a vessel, be she ever so well 
built or carefully surveyed. 

Would it not seem that some arrangement might be 
adopted that would at least give some security to the vessel 
from sinking, or at least delay the sinking, till all on 
board are sate in boats, &c. Would it not be possible to 
arrange that the lower decks should be caulked and made 
water-tight, and that all openings through the decks should 
bave trunks fitted to them leading to tne lower holds and 
made water-tight? This would insure a reserve of 
buoyancy and flotation to the vessel in the event of acci- 
dent, springing a leak, or any other cause, and the holds 
becoming filled with water. 

I veuture to place this matter to your consideration, and 
should be pleased to afford any information and suggestion 
as to the construction for ships and vessels for their better 
protection and prevention from sinking. 

1 have the honour to be, Sir, your obedient servant, 


Charlton, June 13, 1882. ii 








DREDGING. 
To THE EpiToR OF ENGINEERING. 

Sir,—Again “C. E.”’ steps forth merely to involve 
himself more hopelessly than ever in misstatements and 
false logic. He first states I ouly gave one instance of the 
hopper and fixed dredger, whereas I gave two distinct 
instances. Again, he makes a direct misstatement in 
stating thatl advanced a theory to the effect that a deduc- 
tion must bea fact. ‘‘C. E.’s’’ deductions clearly contra- 
dict this, but they are, as I stated, drawn from talse pre- 
mises. In support of his conception of a deduction he 
attempts to show that a mathemutical problem may be 
solved and no solution obtained. He must surely bave 
adopted almost as sound a line of reasoning when in a pre- 
vious effusion he asked, ‘‘ Why, if the hopper dredger 1s so 
much superior to the fixed dredger, is it not generally used ?”’ 
Astaggering question. Bat using an anulogous mode of 
argument, if this stage of rea-oning will bold good, I might 
almost be rash enough to argue ‘'C. E.”’ was writing 
sense (which is admitted superior to nonsense). Finally, 
the inferences which ‘‘C. E.’’ objects to are conjured 
from his own imagination, for should he refer to my paper 
he will find no deductions set down. I agree with **C. KE.” 
that he bas a lot to learn about dredging, and furtber that 
he is not likely to become a pupil of mine. Judging from 
his letter, I should say it was not within the range of pos- 
sibility to teach him anything. Again, I agree with bim 
that if a communication is (only I should write ** be”) worth 
anything it does not require a well-known name to support 
it. It only surprises me that, being cognisant of this, 
**C. E.” should have sent his communication under a nom 
de plume. My objection was based more on the ground 
that “C. E.” might have been a maker of hoppers for 
stationary dredgers. Without further pointing out 
**C. E.'s” erro:s and digressing from my object, viz., 
merely to contradict ‘‘C. E.'s” wisstutements regarding 
my paper, I must conclude by again referring him to my 
former advice. Lam, &c., 

Louis SaMUEL. 





OpessA TRAMWAYS.—Tbe number of passengers passing 
over the Odessa tramways in 1881 was 5,828,103, as com- 
pared with 1,469,401 in 1880. The revenue acquired b 
the company in 1881 was 40,5851., as compared with 925vt. 
in 188u. ihe net profit realised in 1881 was 17,0781., as 
compared with 47311. in 1830. The protit realised for 1831 
admitted of the distribution of a dividend for the year at 
the rate of 6 per cent. per annnm. 





Tune ANGLO-AUSTRIAN BRUSH ELECTRICAL COMPANY, 
Limtrep.—The prospectus is issued of the Anglo-Austrian 
Brush Company, Limited, with a capital of 500,vUUl., divided 
into shares of 5/. each, of which 60,000 are now offered. 
This company is formed for the purchase of certain patent 
rights in Austria belonging to the Anglo-American Brush 
Electric Light Corporation, and to work the same in 
Austria, Hungary, and Roumania. The prospectus points 
out that the field of operation to be cultivated by this 
company is a very large one, the area of Austria and 
Hungary being over 250,000 square miles, and the popula- 
tion 37 millions. Among the principal cities are Vienna 
with 1,028,000 inbabitauts ; Budapest, 271,000; Prague, 
190,000 ; Trieste, 109,uv0. The population of Koumuania 
is 5,073,000:., the cief town, Bucbarest, baving 222 V00 
inbabitants. Appended to the pro-pectus is a list of nearly 
200 installations of the Brush system made in Great 
Britain, and comprising upwards of 3300 Jamps. In the 
United States the number ef Brush lamps in use at the end 
of 1881 was 15,000. The proposed company will use the 
Lane-Fox incandescence lamps, the patent of which will 
be included in the general purchase. 
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MULTITUBULAR BOILER. 


CONSTRUCTED BY MESSRS. HAWKSLEY, WILD, AND COMPANY, ENGINEERS, SHEFFIELD 








































































Of this quantity, Matamoros, Triano, and Somorrostro 
| raised 2,599,204 tons, or about 93 per cent. of the whole. 
It is to these latter groups that attention will be chiefly 
directed. The iron ores found in these deposits are known 
locally as— 
Campanil +» (Red hematite). 
Rubio a (Brown hematite). 
Veen didie §(A soft, rich ore, common to 
; 26 (both deposits). 
Carbonato de hierro (Spathic ore). 
The spathic ore has not yet been exported. The classes of 
ore at present raised for sale, are distributed amongst the 
various groups in about the following proportions : 
Ollargan, Iturrigorri, and Castrejana Rubio. 


We give, above, engravings of a new type of self- 
contained multitubular boiler which is now being intro- 
duced by the makers, Messrs. Hawksley, Wild, and Co., 
of Sheffield. As will be seen from our illustrations, the 
boiler has a single furnace flue running through from 
end to end, this flue being constructed on Messrs. 
Hawksley, Wild, and Co.’s well-known system with | 
flanged circumferential joints. The last ring is traversed, 
as shown, by a vertical water tube. | 
At the rear end of the boiler the products of combus- 
tion enter a smokebox, as shown, and thence return to 
the front end through 46 tubes 3 in. in diameter, placed 
at 44 in. pitch, these tubes leading to a second smoke- 



















box at the front end, to which the chimney is connected. f Vena 3. 
The boiler is carried on two wrought-iron plate brackets | 2 ae 

fixed to the under side of the shell, as shown, there being El Regato - Rubio. 1 
no brickwork setting. The chief dimensions of the < st 1 Tris vo a 
boiler illustrated are given in our engravings, and it will a sis Rubio # 


Galdames ‘di iii tubio. 

The campinil under workable conditions has hitherto 
been found only in Triano and Somorrostro, and forms but 
| a small proportion of the whole. As it is the mineral most 

sought after at present, it is disappearing far more rapidly 
| than the brown ore, which has only recently been exported 
THE = > 7 v, 7 |ona large scale. It offers the greatest facility for extrac- 
THE IRON ORE DISTRICT OF BILBAO. tion of any ore in the district. It is slightly inferior in 
. - metallic iron to the brown ores, but its freedom from 

THe value of the Biscayan hematite deposits has been | .:1:.i9u3 matter renders its selection easy. 
known for centuries, but it is only within recent years that | ‘Tie yena dulce is soft, of a deep purple colour, and very 
—_ development has attained such astonishing propor- | 5; in metallic iron. It is the ore that has been worked 

- ions. , “age - 
nearly completed, proceeded down the river to themeasured | It is not possible, within the limits of this paper, to| Gxtavations, The remains of Chase show how extensive the 
=~ -* ane ~~ or her ~ oO wn Day — describe them all; it is therefore proposed to deal only workings amet ~iatit see In the Concha, No. 1 of the Qeee- 
f a ii ‘ht dr aves a ne oo e tor ¢ ie | with the mines of the Bilbao district proper—that is, those | nora Iron Ore Company, there exists = perfect aaeeall 
’ seal ti “y f her tation, wt a a ~ aunt by Ae atule. | whose outlet is by the Bilbao river. These offer the| them, of over a mile in length and descending to a depth 
aieeen pvp A of Teotehe Giles. ‘ie see deme features of greatest interest, and furnish nearly the whole | of 53’ metres from the entrance. The vena dulce is seldom 

f wat nd r 34 ft d a d obtained = of of the mineral now exported from the province. wrought separately now, unless it be in small quantities for 
o wai er was un er 3} ft., and mean oe ° rtaines on six Commencing above the town of Bilbao, on the left bank | . ecial sureeses. or fee ‘trestesent in Catalan forges, or by 
consecutive runs being as near as possible 11] knots. On | of the River Nervion, and taking them in order from S.E Ps ggg sage peat oe ad aed ahead ielih 
the 8th inst. she again proceeded down the river for her|+. NW. these deposits may be separated into seven the Chenot process. It is usually mixed and shipped with 
second official trial trip, having Been loaded with twenty- groups, \ Tipe P 7” — ; —— ph vol eae actin, Aesag a allie? 
Se Ee ee ee eee ee we nee Ollargan — Brown ores, much mixed includes other and heuer forms of this ore, known locally 


be seen that the type is one which enables a large heat- | 
ing surface to be got ina limited space. 


| 








| 
| Matamoros __... te ere ** | Rubio 
| 
} 





Twin-Screw STEAMERS FOR THE GOVERNMENT OF | ad . 
THE ARGENTINE REePvuBLIc.—In November of last year | | p= a | 
the Consul-General of France for the above republic 
o> ee with Messrs. Edwards and Symes, 
shipbuilders and engineers, Cubitt Town, London, E., for ‘ , ‘ , on) = teal 
the constraction of four teen light draught twia-cerew | By Mr. WILLIAM GILL, M. Inst. C F., Luchana, Spain. 
steamers. On the 20th May the first of these steamers— 
which is named La Capital, 85ft. long, 15ft. beam, and 
74 ft. deep, with raised quarter-deck and forecastle—being 















































4ft. Under these conditions the mean speed attained | le ‘ f i 
on six consecutive runs was 11 knots, one more than ee ee an Brown — clay. as vena acampanilada, vena rubiada, or rubio avenado, 
fulfilling the expectations of her builders, and the con- en ; tis Sem cm tf to & according as it partakes of the nature of campanil or rubio 
tract speed. The propelling machinery is composed of Matamoros ... { aie tt respectively. The rubio is a hard brown ore, and, when of 
two ordinary independent compound surface condensing : ie on ton, ental ah good quality, is richer in metallic iron than the campanil. 
engines with high-pressure cylinder, 1] in. in diameter, and El! Regato wl i ; B (aes we From its association with silicious matter, and, occasionally, 

present). with pyrites, it requires careful selection. It also contains 


low-pressure 20in. in diameter, each set driving a screw ‘ . - ; 

4ft. in diameter. The engines are supplied with steam Triano and Somorrostro eo pany om 8€ | more moisture than the otherores. The rubio deposits are 

from an ordinary marine return tube boiler, which main- , - ‘aegis eae at times very deceptive, and what appear on the face of 
‘ Galdames : Brown ore. them to be mountains of ore turn out to be merely shells of 
























tained a pressure throughont the trials of 901lb., driving + ee a acd . Q ) n : Age . 
the engines 199 rezolations per mingto, the vacunin in bot |, Rao omens tnemy the oupay of hee mine i 1 | good mineral, with nolhing but poor sions stuf behind 
ull dastan the —_ note cae ws aie aaa | the Oi one a in .- following * The spathic ore occurs in both red and brown ore mines. 
, bee " “ hi Re ee ee 21 mines in argan, iturrigorri, an ons. 7 ates re : t d in the latte 
af a costes does af tae aheae tama, al qoveeel dome Castrejane - »  Oh188 | TES underiice the rebio. ‘In, Concha, No. 8, the 
the river next week for her first offte‘al trial the vensite 4 mines in Matamoros... ... os 568,149 Société Franco-Belge has driven a heading 130 metres in 
of which we shall give at a future date. The builders 9 “es a and Somorrostro oe length to prove it, and has not yet passed through it. At 
have lately constructed two beautifully fitted yachts, and = 7 ee si oo Poveiia also a large deposit of this ore occurs (in the 
besides the above four have now in hand building a fire Total 2,800,075 Amalia Viscaina mines) containing about 8 per cent. of 
engine tug-boat, three cargo steamers, a paddle steamer, 7 — — -— - The rel f th t h oth d their ord 
The relation of these ores to each other, an eir order 


besides several smaller craft and steam launches. * Paper read before the [ron and Steel Institute. 
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of formation, have not yet been thoroughly investigated. 
No geological survey of the district has been undertaken 
by the Spanish Government, neither have deep borings been 
made anywhere; and every one seems to be too busy in 
extracting the ore as rapidly as possible, to give the matter 


the attention it merits. 


The deposits range approximately N.W. to S.E., and 
the rocks associated with them are of cretaceous formation. 
In the campanil mines, the ore is interposed between shales 
and limestone above, and limestone, overlying schistous 
The grit is accepted as the floor of both red 
and brown ore deposits, but borings have not been made 
to an extent sufficient to prove this theory, which, however, 
The quantity of mineral contained 
in the Matamoros, Triano, and Somorrostro deposits, to 
this level, was estimated by the Government engineers at 
The provincial 
deputation has under consideration a project for the veriti- 


grit, below. 
seems to be probable. 


about 160,000,000 tons, some years since. 


cation of this estimate by means of borings. 


Fig .1. 
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In some campanil mines an intermediate bed of compact 
limestone exists, the ore below it being softer, and partak- 
ing more of the nature of vena, than that above. This 
intermediate limestone is not continuous, and, where it 
does not occur, the ore descends in an unbroken mass from 
the shales above to the limestone below. In the Cesar 
Mine this mass is about 61 metres in depth. The surface 
of the lower limestone is billowy, and rises and dips sud- 
denly and irregularly. Just after it passes out of the Cesar 
Mine on the west side, it rises like a sugar-loaf, till it joins 
the intermediate bed, descending afterwards as suddenly. 

In brown ore mines, the vena, where it occurs, is generally 
found overlying the rubio, and with only a slight covering 
of clay, or vegetable earth. The rubioin this case deterio- 
rates in quality as it descends, until, at last, it is so mixed 
up with spathic ore and silicious matter, that the cost of 
selection is considerably increased. There seems to be no 
absolute rule as to the relative positions of the rubio and 
vena ; for, in some mines the latter will underlie the former, 
the ore growing purer as it descends. Both orders of 
position are observable in the Matamoros district. Certain 


Average Analysis of Orconera Iron Ore Company’s Ore. 











Red Ore. Brown Ore. 
Campanil. Orconera. Concha. 
Ferric oxide Fe,O; 78.03 79.96 78.29 
Alumina Al, O; 21 1.44 1.15 
Maganous oxide Mn, 0, .86 -70 74 
uime CaO 3.61 1.00 50 
Magnesia MgO 1.65 55 02 
Silica .. $0, 5.91 8.10 8.80 
Sulphuric acid ... SO, 01 10 05 
Sulphur ... : S trace 05 04 
Phosphoric acid P,O, .03 .03 02 
Carbonic acid ... co, 5.00 | 

Combined water H,O 4.60 | 8.25 | 10.55 
99.91 100.18 100.16 

Metallic iron Fe 54.62 55.97 54.80 





|mine boundaries, caused by the irregular way in which 
| they were formerly marked out. 
| partly due to the system adopted by the Government of 


/mines are in the hands of several small proprietors, they 
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| Carlist war. 
| concession to raise mineral gives no right to the surface 


able features of the brown ore mines, have probably been 
at one time covered with vena; which, being the softer ore, 
has been washed out. The two ores are often, but not 


known of the geology of the district is gathered from the 
studies of M. Colette in 1845, and of Don Ramon de Adan y 
Yarza in 1877. 

Some notes upon the class and formation of the ore 
deposits bave also been published in 1878 and 1879 by M. 
Bourson and M. Baillis. The investigation has, however, 
only been partial, and the inferences drawn have not been 
entirely confirmed by subsequent experience. These works 
are, however, valuable as being the only published sources 
of information upon the subject. 

The analyses at the foot of the preceding column give 
the average quality of the ore raised in the Orconera Com- 
pany’s mines. 

The Mines.—Ry the courtesy of the chief engineer of 
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mines of the province, Don Francisco B. de Uriburn, the 
author is enabled to annex a copy of the first complete map 
that has yet been prepared of the mines of the Bilbao 
district. Upon referring to this, it will be seen that they 
are staked out in rectangular allotments. The basis of 
superficial measurement for these is a rectangle of 
100 metres square, termed a ‘‘ pertenencia,’’ of which four 
at least are necessary to constitute a mine. Between the 
allotments irregular free spaces of less than four per- 
tenencias frequently occur, termed ‘‘ demasias,’’ the right 
to the ownership of which is a source of much dispute. 
The Spanish law of mines is conceived in a liberal spirit, 
and grants the right of mining in perpetuity, with no more 
onerous condition than the payment of a surface tax of 
8 francs per hectare to the State. This tax, previous to 
January last, was at the rate of 4 francs per hectare, but, 
in addition, an annual tax of 1 per cent. was collected upon 
the output of mineral. This latter is now abolished. The 
municipality of Bilbao also collects 13d. per ton on the ore 
exported, to cancel obligations contracted during the late 
This tax, however, is only temporary. The 





of the ground, but empowers the miner to expropriate it, 


|if necessary. With the development of the mines, this 


| question of surface rights has recently become one of 


| to the working of many mines. 


| 


| enactments as to area, are divided into small lots, and the 
| majority of them are in the hands of several proprietors. 
| This is to be regretted. 
| to waste of mineral, and is a source of constant dispute. 


___ | ore. 


| meridian was established in Bilbao last autumn. 





importance, affecting unfavourably the cost of raising the 
It is complicated by the pretensions of the numerous 
squatters who have built tenements all over the district, 
owning no title, paying no rent, and yet blocking the way 


The older mines, having been granted prior to legal 


It is fatal to good working, leads | 


Another inconvenience arises from the overlapping of | 
| 
| 


ranging the boundaries by the magnetic compass instead of 
by reference to a fixed meridian. To remedy this evil a 


This | 


This overlapping is also 


The Quarries.—As has been said before, where the 


are often worked in a wasteful and slovenly manner. 


of the rugged escarpments of rubio, that form such remark- | 


invariably, separated by beds of clay. The little that is | 


aif 
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does not prevail to the same extent as formerly, and many | mineral in the quarry. 


mines are either leased for a term of years, or worked for 
joint account under a manager. In the latter case, the ore 
is raised by a contractor, and each partner leads his share 
away as he pleases. 

The improvement in working is largely due to the 
example of various foreign companies that have established 
themselves in the district.* 

The campanil mines, heing in the heart of Triano, and 
surrounded on all sides by others, suffer from want of 
working space within and spoil-ground without. The 
great fault of most campanil quarries is their cramped 
floor and enormous depth of face, mostly vertical and often 
overhanging. This is to be condemned, both for its danger 
and for its spoiling of the ore, which gets pulverised and 
wasted in falling from such a height. The question of spoil 
ground is, however, a most difficult one to solve, and from 
the want of it many valuable mines must eventually be 
closed long before the ore in them is exhausted. The 
Orconera Company is obliged to lead the rubbish of its 
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Cesar Mine a mile and a half away. Fortunately, its rail- 
way enables it to do this without inconvenience. — : 

The brown ore mines are, as a rule, better situated in 
the matter of spoil ground, being in fewer hands, and lying 
more conveniently. They are also worked more systemati- 
cally, and sre attacked in steps of well-developed length 
and moderate height, say, from 30 ft. to 50 ft. 

As a sample of each class of mine (campanil and brown 
ore), the accompanying sketch (Figs. 1 and 2) is given of the 
Cesar and Orconera mines of the Orconera Iron Ore Com- 
pany. In the former, the railway enters the quarries by a 
tunnel, at a level of about 180 ft. below the highest point 
of the mine. To this, the quarries are connected by shafte 
and side entrances. The bring is led out through a heading, 

| at a higher level, to the Gallarta Station, where it is tipped 
into trucks to be led away. The mine has been extensively 
worked, and a number of the quarries are already down to 
the tunnel level, whilst others are even lower. The tunnel 
is left covered over, and will be kept so as long‘’as possible, 
to prevent damage to rolling stock from blasting. 

n the Orconera Mine the mountain has been attacked 
from without. At present it consists of three levels 
about 300 metres long, and 12, 21, and 14 metres in 

, height respectively. As the proved depth of ore is 73 metres, 
there will eventually be one or two levels below these. 

The upper and intermediate levels are connected by sur- 
face shoots. The latter, and the lower level, are connected 


| with the inclined plane that leads the mineral down to the 


company’s railway, by a large surface shoot, and a shaft, 
leading to atunnel. With this shaft the upper quarries 
are also directly connected. 

The large surface shoot is so constructed that a stock of 
some 200 tons of mineral can always be kept in it. The ore 
is discharged to the 4-ton incline wagons below, by three 
branch shoots, provided with shutters to regulate the flow 
of mineral. Three wagons can be loaded at one time at 
this shoot. The rubbish is led away to tips at the south 
end of the mine. 

Raising and Selection.—The general practice in the dis- 
trict :is to let the quarries to small contractors, who are not 
as a class remarkable for intelligence or reliability, and are 
a source of constant annoyance. Several of the larger mines 
are let, with satisfactory results, to larger contractors, and 
some, but very few, are worked by the day. The prices 
paid for raising vary very much, according to the class 
and condition of the mine; they range approximately 
from 1s. per ton in a clean campanil quarry already 
bared, to 2s. 6d. and more inarubio quarry, where the ore 
needs much cleaning and selection.t 

The quarrying is simple, as, with the exception of an 
occasional shaft ur healiion. there is no underground work. 
All that is wanted is care in selecting the ore—a matter of 
trouble in wet weather. Machine drills are unknown, and 
the boring tool used is the ordinary jumper, worked by two 
to six men, according to the depth of the hole required. 


' The maximum depth of hole is about 35 ft. (Spanish) 


In the Orconera Mine 


* The foreign companies at present working are : 

The Somorrostro Iron Ore Company (Limited). 

The Bilbao Iron Ore Company (Limited). 

The Orconera Iron Ore Company (Limited), composed of 
the Dowlais Iron Cmpany, Consett Iron Company 
(Limited), Herr F. Krupp, Messrs. Ybarra Brothers. 

The Société Franco-Belge des Mines de Somorrostro, 
composed of the Société Cockerill-Seraing, Société Denain 
Anzin, Société Montataire, Messrs. Ybarra Brothers. 

The Viscaya Santander Mining Company (Limited). 

The Landore Siemens Steel Company (Limited). 

Messrs. J. B. Rochet et Cie. 

The San Fermin Mining Company (Limited). 

+ These prices only include the raising and selection of 


Large blasts are not practised. 
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2500 tons is about the largest yet given. The holes, after 
being bored, are enlarged at the base by the ignition of a 
small charge of dynamite. The blasting charges (of 
powder for soft ore, and dynamite for limestone and harder 
campanil) are introduced, and the shots fired in the usual 
way. Electric firing is notattempted. The work of load- 
ing and firing takes place at bours fixed by the authorities, 
and is usually the special work of one or two men in the 
mine. The cost of powder and fuze, per tun of ore raised, 
ranges from 24d. upwards. 

The blas*ing of rubio ore is uncertain, and often dis- 
appointing, on account of the cavities and moisture con- 
tained in it, and of the dirt and clay with which it is 
associated. Asa rule, no means are taken to improve this 
by elaying or liniog the holes. Very little judgment is 
exerci-ed in placing the shots. The prevailing idea seems 
to be to drill a hole anywhere and put a big charge in it; 
hence a waste of labour and explosives, with pulverisation 
of the mineral, and its disp>rsion all over the quarry. 








The ore blasted down is broken up by hammers and | 
wedges, and selected. The small stuff, of which there is a | 


large proportion in mines containing ‘* vena duice,’’ is 
raked clean or screened. The selected ore is raked into 
baskets, which are emptied into carts or tubs as the case 
may be. In this district the basket replaces the barrow, 
and the spade-hoe the shovel. The soft ore, needing no 
powder, is got by picks. 

The number of men employed in r 
about 7000. Of these, the majority 
Aragon, and tbe outside provinces. 





ng and loading is 
come from Castile, 
The wages earned by 


good drillers average 14 reales (2s. 1ld.) per day during | 


the greater part of the year; increasing to 3s. 4d. and 


3s. 9d. during the harvest season, when quarry labour is | 


searce. Ordinary labourers receive 2s. ld. to 2s. 
day, and women and boys, 1s. 3d. to 1s. 8d. 

fle working hours vary greatly according to the season 
of the year. In the summer months they extend from dawn 
till dusk, with intervals of two hours at mid-day, and half 
an hour each in the morning and afternoon. ‘These hours 
should, in the interest of masters and men, be shortened ; 
but there is a strong prejudice in their favour. lhe sani- 
tary condition of the mining district is unsatisfactory. 
men are ill-fed, ill clad, and overcrowded in filthy hovels ; 
and they are, by the nature of things, prone 
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from an engineer in London, offering to form a water 
works company for the town if the members would censent 
to the laying of pipes through the streets, &c. The matter 
was discussed at length, but the chairman, Mr. H. P. 
Jones, was of opinion that it was a question which required 
further consideration, and he suggested that it should be 
left over until the next meeting of the Board. This was 
agreed to. It is stated that the scheme would cost 40001/., 
and that if any of the ratepayers were willing to become 
sharebolders they could doso. 

Swansea New Dock.—The new east dock at Swansea 
has at length been completed, and the harbour trustees 
bave issued a notice stating that it is now open for the re- 
ception of vessels. The dock, it will be re membered, was 
formally opened by their Royal Hig'nesses the Prince and 
Prince-s of Wales so long since as the 18th of October, and 
at that time it was confidently expected that in December, 
or, at the farthest, in January, it would be ready to receive 
vessels. However, various circumstances arose which 
caused delay, and it was not until this week that the dock 
was handed over to the Harbour Trust by the contractor, 
although for some weeks past ships might have gone into 
it at high water without any danger. 

Glamorganshire Canal Company.—The annual meeting 
of the proprietors of the Glamorganshire Canal was held 
at Cardiff, on Wednesday, under the presidency of Mr. W. 
Crawshay. The annual report was approved, and a 
dividend was declared at the rate of 2§ per cent. per 
annum. Reference was made to the attitade of the 
trustees of the Marquis of Bute and the Cardiff Board of 
Guardians to the Bill of the compaay now before Parlia- 
ment, and it was stated that proper steps would be taken 
to resist their opposition. 

Docks at Cardijf.—For the purpose of acquiring and 
enlarging the system of graving docks lately belonging to 
Messrs. C. Hill and Sons, at the Bute Docks, Cardiff, a 












}company has been formed with a capital of 200,0001., in 


10,000 shares of zUl. each. It is intended to continue, 


| extend, and develop the business of shipbuilding and repair- 


The | 


ing which has been carried on for many years by Messrs. 
Hul, and to improve and supplement the already existing 


| plant in the engineering branch, so as to make that depart- 


to disease. | 


Small pox and typhoid, therefore, are never wholly absent , 


from the mines. ‘To combat this evil, an bospital and sick 
fund have been established by a general subscription of 
owners of mines and railways, to which the men also con- 
tribute, to the extent of 2 per cent. of their wages. 


The hospital has now been for one year in successful | 
operation, and a notable improvement has been made in the | 


cure of disease. It would be better, however, if the 
authorities were to look to its prevention, by the enforce- 
ment of efficient sanitary measures. 

To be continued. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The past week was quite an exceptionally active 
one. Amongst the clearances were one steamer of 4000 
tons and two of 3000 tons burthen. The iron ore arrivals 
comprised the cargo of the steamer Longeuil, with 2027 
tons of ore from Bilbao. The total coal shipments, foreign 
and coastwise, attained an aggregate of 158,735 tons. In 
ore there is little change to note ; as tonnage continues to 
arrive with more regularity from Bilbao, the fact does not 
tend to strengthen the market for that description of ore. 
Out of nearly 1,500,000 tons of iron ore exported from 
Bilbao last year, the Bristol Channel took more than one 
half, and Cardiff alone received 364,437 tons. Last week’s 
clearances comprised 3155 tons of iron. The imports 
included 17,592 tons of Bilbao, and 2770 tons of other 
descriptions of iron ore. 

South Wales Coal and Iron.—The coal and iron ship- 
ments from Cardiff in May are the largest ever recorded 
for any one port in the country for one month. They are 
far in excess of the Newcastle shipments, and no other 
place at all approaches Newcastle, which, two years ago 
was the largest coal shipping port in the country. 
coal shipments from Cardiff to foreign ports were last 
month 520,777 tons; from Newport they were 120.892 
tons ; from Swansea, 86,771 tons; and from Lianelly. 9899 
tous. Last year the coal shipments for May from Curdiff 
were 497.182 tons; Newport, 94,141 tons ; Swansea, 7! ,252 
tons; and Lianelly, 7384 tons. Coastwise the shipments 
last month were: Cardiff, 67,52 72,554 


528 tonsa; Newport, 72 
tons; Swansea, 77,032 tons; and Llanelly, 10,89 tons. 
For May, 1881, the shipments coastwise were: Cardiff, 
80,361 tons ; Newport, 77,397 tons ; Swansea, 60,94 tons ; 
and Llanelly. 9226 tons. The iron shipments last month 
were: Cardiff, 17,131 tons; Newport, 17,497 tons; Swan 
sea, 508 tons. Cardiff also shipped 5209 tons of coke ; 
Newport, 1133 tons; Swansea, 1052 tons. Patent fuel: 
Cardiff shipped last month 14,767 tons, and Swansea 27,086 
tons. 

Taff Vale and Rhymney Railways.—A special meeting 
of the Rhymney Railway Company was held at Cardiff on 
Friday. The chairman said he wished to make an an- 
nouncement. He thought the stockholders were entitled 
to know all that could with prudence be disclosed concern- 
ing the proceedings of the directors. Asthry knew, ther: 
had before been negotiations between the Khymney and 
the Taff Vale Co upanies; but on the present occasion the 
directurs were in negotiation with the Taff Vale fora 
closer union between the two companies. The negotiations 
had not been completed. Nothing had been definitely 
fixed; but, at the sume time, a di-position was shown to 
unite, which mi_ht result in the amalgamation of the two 
companies. 

Water Supply of Warminster.—At a meeting of the 
Warminster Local Board on Monday, a letter was read 


The | 





ment thoroughly complete. 

Newport.—A good business has been done in steam 
coal. Prices are tirm, and in many cases sellers are asking 
higber figures to cover the advance of wages just conceded. 
A moderate quantity of iron, &c., has been sent away. 
A large quantity of ore has come in from Bilbao, and the 
demand is stated to be now easier. 

Coal Winning at Maesteg.—The sinking of the Coegenant 
Pit, in Llangynwyd Higher, commenced by the Llynvi and 
Tondu Company, about eight months since, is being 
vigorously proceeded with, and last week the company 
were successful in striking the celebrated 4-ft. seam, con- 
taining marketable seam coal. Mr. W. Blakemore, 
F.G.S., the general manager, and Mr. D. S. Rees, the 
certified manager at the pit, are sanguine of reaching the 
6-ft. seam, and other lower seams in about a month. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Northfield Iron and Tyne Company (Limited).—This 
company went into liquidation early last year, with the loss 
of the whole of its called-ap capital of 40,0001., and with a 
loss upon its trading of 10,4381 Mr. G. W. Knox, 
accountant, of Sheffield, was appointed the liqnidator, and 
since the company has been in liquidation he bas been 
carrying iton. He has just issued a repert showing the 
result of the first year’s working, which gives a profit of 
17561. 183. 7d. Tae sales during that time bave amounted 
to 46,0001., and Mr. Knox expresses the opinion that the 
turnover of the works when fally employed ought not to 
be less than 100,0001. per annum. He submitted a scheme 


of reconstraction, which was considered at a meeting of | 


creditors, shareholders, and debenture holders, held yester- 
day in Sheffield. He proposed that a new company with a 


eapital of 5U,0001. should be formed to purchase the works | 


at a valuation; that the debentare holders sbould receive 
a lower rate of interest than was formerly paid; and that 
the unsecured creditors should either receive 93. in the 
pound, to be paid in ordinary shares of a new company, 
or 4s. in the pound in three half-yearly instalments. It 
was resolved to reconstitute the company, and so as to 
prevent any possible stoppage of the works between the 
terms at present sanctioned by the Court for working by 


tue liquidator and the registration of the new company, | 
the meeting senctioned and approved an application to be | 


made by the liquidator for a further order of the Court for 
carr) ing on the works till the 30th day of September next. 
The sanction of the Court to the scheme, which has been 


verbally given, will now be formally obtained, and the | 


liquidator and the provisional committee will take imme- 
diate steps for the formation of the new company. 


William Cooke and Company, Limited.—The annual 
meeting of this company has been held at the offices, 
Tiusl-y, Mr T. Al'red Mann inthe chair. In moving the 
adoption of the report and balance-sh-et for the past year, 
the chairman stated that but for the exceptional circum- 


| stances which had arisen during the year, coupled with the 


failure of Mr. W. J. Roseby, who had been the tenant of 
the blast furnaces. the working of the company would have 
shown a profit. The sbharebolders expressed their entire 
satisfaction at the appointment of Mr. Mann as chairman 
of the company, and elected Mr. Charles Ellis as a 
director, in place of Mr. William Cooke, the retiring 
director, and alsoelected Mr. Samuel M. Johnson toa seat 
onthe Board. There was a considerable attendance of 
shareholders, and the meeting, which was cordial throngh- 





out, terminated with a vote of thanks to the chairman and 
directors. 


The Hull, Barnsley, and West Riding Railway Bill,— 
The Committee of the House of Commons, which has been 
considering this Bill, and of which Mr. Portman is chair- 

man, reassembled on Tuesday after the Whitsuntide recess, 
| After counsel had been heard the chairman said that the 
| Committee had decided on passing the preamble of the 
Bill, except as far as related to Railway No. 3, as to 
the clauses giving running powers into Doncaster Station, 
aud also as to the clauses authorising corporations to sub- 
scribe towards the capital. They did not propose, either, 
to allow Clause 76 to stand inthe Bull (relating to the pay- 
}ment of interest during construction’. ‘The chairman 
| added that they should be disposed to allow running powers 
into Doncaster Station if the same privileges had been 
| granted to the Manchester, Sheffield, and Lincolnshire a, 
to the Great Northern ; but they thought that might be left 
to be arranged by the companies themselves. ‘There 
considerable satisfaction in Huddersfield and Halifax at the 
passing of the measure. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good atterdance on ’Change at Middlesbrough. Messrs. 
Connal and Co., the warrant storekeepers, hud a stock of 
130,373 tons, which is a decrease of 3333 tons since last 
week. In Glasgow they hold 627,238 tons. The market 
was quiet, and very little business was done. In acvord- 
ance with their weekly meeting, the Cleveland ironmasters 
adhered to their combination prices based on No. 3 Cleve- 
land pig selling at 43s. 6d. per ton. Merchants have no 
faith in the restrictive quotations continuing, and are 
selling the same quality at 43s. 3d. and warrants at 14d 
per ton below that figure. Shipments are quieter than 
they were at the beginning of the month, and it is feared 
that the total exports from Middlesbrough will show a 
| falling off by the 30th. 
The Manufactured Iron Trade.—There is no alteration 
|} in the manutactured iron trade and prices are the same as 
they were last week. All the available works are in full 
| Operation, but there are complaints about the prices for 
| fresh orders ahead. The list quotations are not adhered 
| to, contracts being accepted at fully 7s. 6d. per ton below 
the manufactarers’ prices. 

The Hematite Trate.—There is a better feeling in the 
hematite market, and Nos. 1, 2, and 3 are quoted 55s. per 
ton f.o.b. west coast ports. 





Engineering and Shipbuilding. — Engineers in the 
North of England are very busy on general work. Ship- 
builders continue full of contracts. Some magnificent 
screw steamers are now being constructed on the Tyne, 
Wear, and Tees. On the latter river the joiners in the 
shipyards have been on strike for an advance in wages, 
which has been conceded to them. 


| Sale of Iron Works at Stockton.—Yesterday at the con- 
clusion of the Middlesborough iron market, the West- 
bourne Iron Works, situate at Stockton, and recently in 
the occupation of Messrs. Holdsworth and Co., were offered 
for sale by public auction. There was a large attendance 
of people interested in the iron trade, but the bidding was 
very tame. Mr. Gladstone, of the firm of Messrs. Grey 
and Gladstone, Hartlepool, offered 85001. for the works, 
and Mr. William Whitwell, of the Thornaby Iron Works, 
South Stockton, bid 86001. There was no advance on this 
bid, and Mr. Whitwell was declared the purchaser. It was 
generally considered that Mr. Whitwell had got a bargain. 


The Coal and Coke Trades.—The fuel trade is still flat. 
The Middlesbrough Corporation are atill doing their 
utmost to induce the North-Eastern Railway Company to 
erect coal drops at Port Clarence, and it is believed that 
they will not only succeed in that, but that they wiil get 
the river dues reduced and a better scale of tonnage rates. 
With these concessions the shipping of Middlesbrough 
would greatly increase. 








TSE THOMAS-GILCHRIST Process 1N STAFFORD- 
SHIke& —T'rials have been made during the past fortnight 
at Wednesbury, to ascertain the suitability of ordinary 
Staffordshire cinder pig for conversion into the higher 
qualities of steel and ingot iron by the Thomas-Gilcbrist 
process. On Friday last a number of leading South Staf- 
|tordshir2 ironmakers were present to witness the opera- 
tions, and to test the quality of the steel manufactured. 
|Charges of 3} tons of cinder pig, containing 3 per cent. 
| phosphorus, were blown and samples of the steel produced 
| submitted to a variety of tests. At a meeting subsequently 
| held all present testified to the very high quality of the 
|metal produced. Amongst the samples shown were some 
rolled into plates and bent close cold four successive times 
without a crack. Mr. Hingley, the chairman of the Iron- 
masters’ Association; Mr. Wales, the manager of the 
| Patent Shaft and Axle Tree Company’s Works (by whose 
courtesy the trials have been carried out), and other gen- 
tlemen, expressed their perfect satisfaction with the results 
| obtained. The experiments were carried out under the 
superintendence ot Mr. Gilchri-t, and were specially in- 
tended to show that not only could ordinary Bessemer 
steel be produced, but a special soft metal of great duc- 
tility and readily weldable, well suited to replace the 
highest class of puddled iron for sheets, tin-plates, wire, 
chain cables, &c. It is estimated that the cost of soft steel 
ingots, made by this process in Staffordshire, would be 
about 70s.aton. It is probable that arrangements will be 
made for immediately carrying out the new process on a 
large scale in Staffordshire. 
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NOTICE OF MEETING. 

THE METEOROLOGICAL SocteTy.—Wednesday, the 21st instant, 
at 7 p.m., at 25, Great George-street, Westminster, the following 
papers wi'l be read: ‘‘ A New Metal Screen for Thermometers,” 
by the Rev. Fenwick W. Stow, M.A., F.M.S.; “On the Effect of 
different kinds of Thermometer Cribs and of different Exposures 
in estimating the Diurnal Range of Temperature at the Royal 
Observatory, Cape of Good Hope,” by David Gill, LL.D., F.R.AS.; 
* Account of a Cyclone in the Mozambique Channel, January 14 to 
19, 1880.” by Charles S. Hudson; * Rainfall of Frere Town, Mom- 
bassa, East Coast of Africa, 1875-81 ;” by R. H. Twigg, M. Inst. 
C.E., F.M.S. 
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GOLD AND SILVER IN THE UNITED 
STATES. 

In connexion with the tenth census of the United 
States, Mr. Clarence King, the well-known American 
mining engineer, under whose charge the Govern- 
ment Geological Survey of the United States is being 
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Veave J. Boyveau, Librairie Etrangére, 22, Rue de la | that date 
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carried on, has recently published some very com- 
plete and interesting statistics onthe production of 
the precious metals. The information collected 
refers to the year ending June 30, 1880, and since 
changes have occurred, and fresh develop- 
ments have been made. It will be at once evident, 
however, that the labour of collecting so large an 
amount of information, scattered over nearly the 


| whole areaof the United States, is a very heavy 


one, and that a considerable delay must take place 
before this information can be tabulated. 

The regions yielding the precious metals are 
divided in the census report to which we are re- 
ferring, into the Pacific Coast division, the Rocky 
Mountain division, and the Eastern division, the two 
former being of course by far the most productive. 
There are two general classes into which the mines 
yielding gold and silver are divided—deep mines and 
placers. ‘The former of these admits of four sub- 
divisions, as follows: 1. Mines of free gold, or con- 
taining gold alloyed with a little silver. 2. Mines 
of silver ores, containing small quantities or traces 
of gold. %. Mines from which milling ores are 
obtained that yield after treatment, bullion contain- 
ing gold and silver. 4. Mines from which ores are 
obtained that yield a base bullion, in which large 
quantities of lead, copper, &c., are associated with 
gold and silver. Al] these four classes of mines are 
very numerously represented, and, in addition, there 
are many others which occupy intermediate positions, 
and which, possessing characteristics common to 
any two of the special types, form the connecting 
links between them. 

Placer mines are those workings that occur in the 
secondary or fragmentary gold deposits, where the 
precious metal is found associated with gravels. 
This type is divided into eight classes as follows: 
l. Hydraulic mines. ‘These are too well known to 
need any detailed description; but we may refer 
the reader to articles we have published on the sub- 
ject of hydraulic mining in the twenty-fourth volume 
of this journal. 2. Dry washing. ‘This is a process 
applicable only on a small scale to rich paying dirt, 
and where water is scarce. The dirt raised is spread 
out to dry, and is afterwards subjected to a series 
of winnowing processes by which the lighter par- 
ticles of earth, &c., are removed and the gold is 
left behind. 3. Booming and shovel sluicing. This 
process has been described in detail by us. (See 
ENGINEERING, vo’. xxx., p. 395.) 4. River mines, 
These include that class of operations carried out 
only on a small scale, in which the course of a 
stream, the bed of which is auriferous, is diverted, so 
that the gold gravels may be accessible. This mode 
of mining is not very frequent, and is usually 
accompanied by the drawback that there is a 
danger of inundation from freshets, especially during 
the spring. ‘The remaining classes are: 5. Pocket 
mines. 6. Branchmines. 7. Drift mines. 8. Black 
sand and littoral deposits. 

The works in which the various processes for 
reducing the ores and obtaining bullion are carried 
on are as follows: 1. Gold quartz mills, 2. Mills 
in which silver ores are treated in the raw state. 
3. Mills where roasting is practised before amalga- 
mation. 4, Concentration works. 5. Chlorination 
works. 6. Arrastras. The five first types have 
been very fully illustrated and described in these 
volumes ; the last, which has but a relatively small 
application, is the primitive Mexican mill more or 
less modified. ‘This mill consists of a circular area 
carefully paved with hard and moderately sized 
stones surrounded by timbers, so as to make a large 
circular pan about 2 ft. deep. In the centre of this 
is a vertical shaft suitably stepped and provided 
with horizontal cross-arms to which horses or mules 
are connected. Attached to the cross-arms are one 
or more heavy stones which are dragged round 
upon the floor of the pan when the horse is in 
motion. The broken ore is placed in the pan, and 
gradually reduced with water, and amalgamated. 

We may now proceed to consider the production 
of gold and silver of the more important mining 
states and territories, and we may premise that the 
standard value of gold is taken by Mr. Clarence 
King at 20.671834 dols. per ounce, and that of 
silver at 1.2929 dols. per ovnce. 

Naturally California takes the first place in the 
United States as a producer of bullion. The yield 
of gold is larger than that from any other State, 
and is largely obtained from gravels which, until 
recently, furnished more than two-thirds the gold 
produced by the whole State. Lately, however, 
valuable deep mines have been opened in the Bodie 





district, which last year yielded two or three quarter 





millions of dotiars, and this new source of wealth 
has now brought the product from the deep mines 
of California to about an equal amount with that 
from the placer mines, ‘There are, or rather there 
were during the year under consideration, in the 
State of California, 128 deep mines in operation, 
147 placer mines, 57 amalgamating mills, concen- 
tration and leading works, 9 arrastras, and 4 smelting 
works. Silver is found only in relatively small 
quantities, and comes chiefly from mines in the Inyo 
and Mono counties. California furnishes 71.47 per 
cent. of all the placer gold found in the United 
States, 40.09 of the gold from the deep mines, and 
51.38 per cent. of the total yield. The production 
of silver is only 2.8 per cent. of the total, this State 
occupying the sixth rank as far as silver is concerned, 
The yield of precious metals per square mile of area 
of the State of California is 108.30 dols. for gold 
and 7.27 dols. for silver; per head of population it is 
19.83 dols. for gold and 1.33 dols. per head for silver. 

Nevada is the great silver-producing State, and 
from 1871 to 1879, its total yield of precious metals 
—gold and silver—gave it the first rank, but now 
in absolute value of production it takes only a third 
mes being preceded by California and Colorado. 

n the year 1876, the great Comstock Mine yielded 
18,002,906 dols. in gold and 20,570,078 dols. in 
silver; during the year ending June, 1880, the pro- 
duct had fallen to 3,109,150 dols. in gold and 
3,813,174 dols. in silver, being a reduction of 82.06 
per cent, in the yield for 1876. The production of 
gold in Nevada is equal to 44.16 dols, per square 
mile, and of silver 112.29 dols. ; per head of popula- 
tion it amounts to 78.51 dols, in gold, and 199.63 
dols. per head for silver. The placer mines in this 
State are quite insignificant. 

In Utah the production of the precious metals is 
steady, and varies little from year to year. In this 
State there were 535 deep mines and one placer; 18 
amalgamating works, 34 smelting works, and 10 
miscellaneous metallurgical works. Silver is thie 
metal chiefly obtained, the smounts during the year 
having been 270,045 dols. gold and 4,596,954 dols. 
silver, ‘There were 142,682 tons of ore raised, of 
which 53 per cent. were reduced by milling, and 47 
per cent. were smelted. The average yield of gold 
for the milled ore was 2.33 dols. per ton, and 1.40 
dols. per ton for the smelted ore. The silver ore 
inilled paid 29.92 dols. per ton, and the smelted ore 
34.78 dols. ‘The one placer mine referred to, which 
is situated in West Mountain district, Salt Lake 
County, yielded 20,000 dols. during the year. 

The State of Arizona has 30 mining properties 
situated in six differentcounties, From these the total 
ore raised was 42,252 tons, the average assay value 
having been 8.70 dols. for gold and 89.19 dols. per 
ton for silver, The ore raised and treated during 
the year yielded in gold 20,312 oz., worth 419,892 
dols., and in silver 3,328,753 0z., worth 4,303,746 
dols. There are a few placer mines in the State, of 
no great importance, however, since their total yield 
was 145] oz., representing 29,999 dols. 

Idaho has 369 deep mines and fourteen placers. 
To reduce the ores and gravel raised from these, 
there are eighteen amalgamating mills, two arras- 
tras, and two smelting works. From 1876 to the 
close of the census year under consideration, the 
ores raised were chiefly in the older mining districts, 
of which the placer mines in the Boisé basin fur- 
nished a large proportion. Of the total product 
59.45 per cent. came from the placers, and 40.55 per 
cent. from deep mines. Idaho furnishes 7.33 per 
cent, of the total product from placers in the 
United States, 2.81 per cent. from deep mines, or 
4.43 per cent. of the total gold output, and 1.)3 per 
cent. of the silver. It stands the six thas a gold-pro- 
ducing and seventh as a silver-producing State. 
The average yield per square mile of area is 
17.45 dols, gold and 5.48 dols. silver, the average 
per head of population being 45.37 dols. and 14,25 
dols.jrespectively. The total output for the year was 
24,137,417 dols. in gold and 727,296 dols. in silver. 

Oregon is one of the oldest mining States in the 
west, gold having been found there very shortly 
after the great discoveriesin California. The deposits, 
however, do not appear be of such a character as to 
encourage any great development, and the yield of 
gold has been always small. In Baker County are 
situated the deep mines from which most of the 
gold-bearing quartz is obtained. The State stands 
seventh for its gold output and eleventh for silver. 
Of the former 7.71 per cent. is obtained from placer 
mines, and .80 per cent. from deep mines. The 
State furnishes 3.29 per cent. of the total quantity 
of gold produced in the United States, and .07 per 
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cent, of the total silver. The yield per square mile 
of State area is 11.43 dols, in gold, and .29 dols. in 
silver, The product per head is 6.28 dols. and 
.16 dols. respectively. These figures indicate the 
small relative importance of the mining industries 
of Oregon. 

The small quantity of gold obtained from deep 
mines in Washington Territory is chiefly found in 
Peshaston District, Yakima County; that from 
placers is in Upper Columbia County ; of the former 
class only $12 cz. of gold was obtained, of the latter 
5756 0z. Alaska, with an area exceeding half a 
million of square miles, is very imperfectly 
explored, and its development can only be very 
partial and slow on account of the severity of its 
climate, and the difficulties in transportation. A 
good deal of prospecting has taker place in the 
territory, and from time to time very sanguine but 
greatly exaggerated reports of richauriferousdeposits 
have been circulated. The actual work done, how- 
ever, up to the end of the year under consideration, 
was very small, During that year gold from placer 
mines to the value of 5951 dols. formed the total 
output of precious metals. 

Colorado only a few years ago had a tolerably 
steady production of gold and silver to the extent 
of three or four millions of dollars. Almost suddenly, 
however, it has sprung up into the first rank of the 
American States for gold and silver combined. It 
occupies, also, the first place for gold alone, and the 
fourth place for silver. In relation of its area to its 
production of the two metals, it occupies the leading 
position; the ratio of its population to its product 
of gold and silver is third, while it is sixth for 
gold alone, and second for silver alone. The value 
of the total output of gold and silver during the 
census year was 191 million dollars, and 13} millions 
of base metals. During the same year, 356,360 tons 
of ore were raised from deep mines, averaging an 
assay value per ton, of gold, 8.68 dols., and of silver, 
55.26 dols, The total product of gold was 110,181 oz 
of gold, worth 2,277,649 dols., and 12,579,551 oz. of 
silver, worth 16,254,101 dols. The product of the 
placer mines amounted to 492l0z. The crude 
bullion reduced was 34,123 tons, of which 32,069 
tons were lead, worth 2,886,233 dols., and 1578 tons 
were copper, worth 631,200 dols. This bullion con- 
tained 15,7620z. of gold (325,834 dols.), and 
10,319,951 oz. of silver (13,342,665 dols. ) 

The gold and silver of Dakota is found in the 
Black Hills, chiefly in Lawrence County, where low 
grade gold quartz abounds, which is profitably 
reduced in amalgamating mills of very large 
capacity. ‘The total ore raised during the year was 
536,748 tons, of which the assay value was 7.71 dols. 
gold and .33 dols. silver. The actual product was 
151,837 oz. gold, worth 3,138,751 dols., and 
54,577 oz. of silver. From placer mines 2460 oz, of 
gold were obtained. 

Montana contains rich and varied classes of ore, 
and has also abundant supplies of coal and timber. 
It has probably a very promising future, but up to 
the present little has been done in development. 
During the year under consideration there were 
twenty mines, which yielded collectively 30,570 oz. 
of gold and 2,177,760 oz. of silver, the total value 
of the product being 3,447,573 dols. There were 
raised 1]4,858 tons of ore. There are considerable 
deposits of auriferous gravel in this State, from 
which were raised during the year 56,255 oz. Of 
crude bullion 2176 tons were reduced, containing 
1214 tons of leads, 606 tons of copper, 675 oz. of 
gold, and 753,252 oz. of silver. 

In New Mexico 10,480 tons of ore were raised 
from eight mining centres, from which the total 
yield was 2387 oz. of gold and 303,455 oz. of silver. 
There appears to be rich gravel deposits in New 
Mexico, but they have not been much worked at 
present. 





Production of Gold and Silver in Eastern Division. 

















State. Gold. Silver. Total. 

dols. dols. dols. 

Alabama in «| 1,301 aA | 1,301 
Georgia ... eee | 1,029 332 1,361 
Maine ... a ee} 2,999 7,200 10,199 
Michigan sia ea 25,858 25,858 
New Hampshire | 10,999 16,000 26,999 
North Carolonia ee] 118,953 140 119,093 
South Carolinia... «| 13,040 56 13,096 
Tennessee ] ee 1,998 sid |} 1,998 
Virginia ... ; 9,321 a 9,321 
159,640 49,586 | 209,226 
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operations, only $43 tons of ore having been raised 
during the year, assaying 27.42 dols. per ton. 

The precious metals are but little found in the 
Eastern States, as will be seen from the subjoined 
list, which tabulates the yield in gold and silver 
during the year. 

The summary of the total production of the 
United States stands as follows for the same year. 

Gold Dols. Silver Dols. Total Dols. 

Pacific Division 25,261,840 21,143,879 46,405,719 

Rocky Mountain 

Division eve 
Eastern Division 


7,878,183 19,917,492 27,795,675 


159,640 49,586 209,226 


33,299,663 41,110,957 74,410,620 

The total bullion product of the deep mines in 
the United States for the year weighed 35 tons (of 
2000 lb.) and 900 Ib. avoirdupois of fine gold and 
1087 tons 900 lb. of silver. From the placer mines 
the weight of gold was 19 tons 1824 lb, alloyed with 
2 tons 1498 lb. of silver. A part of this gold was 
used up in the various mints, part was used in arts 
and manufactures, and a part was exported, and 
held in reserve. Of the first-named application the 
following is a summary : 


Gold Coinage. dols. 
Double eagies oes «» 21,515,360 
Eagles ... ‘ 18,836,320 
Half eagles nit ist et «+ 15,790,860 
Three dollars .. aes ane = 9090 
Dollars a ‘ies 3075 
Quarter dollars ee a of os 3030 
Silver Coinage. 
Dollars oa ‘ ot on .. 27,933,750 





Half dollars 
Quarter dollars 3 
Dimes ... ee ee one 1575 
Gold and silver to the extent of 15,000,000 dols. 
were used during the year in arts and manufactures, 
10,000,000 dols. gold and 5,000,000 dols. silver. In 
1870 the amount of gold used for the same purpose 
was thirteen millions. Finally, we may compare 
the production of the precious metals in the United 
States with those of other countries. ‘The figures 
are deduced from diagrams in Mr. King’s report, and 
are only approximate. 
dols. 
75,000,000 
29,000,000 
27,000,000 
26,000,000 
7,000,000 
5,000,000 
5,000 000 


United States... 

Australia‘ 

Russia 

Mexico... 

Germany 

British Colombia 

Austria eco eee 

South America (except Colombia and 

Argentine Republic) ‘ 
From the foregoing it will be seen that the United 

States produce nearly as much gold and silver as the 
three next largest sources—Australia, Mexico, and 
Russia, Probably the next return will show the pro- 
duction very largely increased, as fresh developments 
are being constantly made, and new mining country 
is opened out more rapidly than in our colonies 
or elsewhere. It would be interesting to know how 
much this enormous amount of bullion costs to 
obtain, how many hands it occupies, and whether 
taken on the whole it is a more or less profitable 
occupation than any of the other numerous indus- 
tries in which capital and labour are expended. 


3,000,000 








THE ROYAL OBSERVATORY. 

THE annual visitation of the Royal Observatory, 
Greenwich, took place on June 3, and the Astro- 
nomer Royal, W. H. M. Christie, F.R.S., made his 
first report. Consequent on the retirement of Sir 
G. B. Airy, it was thought that some departure 
from the late routine would be announced, how- 
ever the report was produced mainly upon the 
old lines. Economical notions crop up respecting 
computations, observing work, and _ printing. 
Carrying out calculations to unnecessary refinement, 
observing too frequently or by dual methods, print. 
ing data beyond absolute requirements and more 
impressions than can be utilised, are clearly direc- 
tions in which economy is desirable. But the 
larger economical problem of the entire cost of 
keeping up the establishment is not touched. 
Originally intended for astronomical purposes in 
relation to navigation, the Observatory has expanded 
into all branches of astronomy, including spectro- 
scopy and photoheliometry, with the addenda of 
chronometer rating, meteorology, and magnetism. 
The space is too limited for all that is undertaken, 
The site is not good for a meteorological observatory, 
and much of the observing practice in this subject 
is open to criticism. It must be acknowledged, 





however, that the ability and punctuality with which 





In Wyoming very little has been done in mining 
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results in all departments are worked out and 


published deserve unqualified praise. 

Some salient points touched upon in the report 
deserve more extended publicity than the report 
itself is likely to give them. Several prominences 
of the sun’s chromosphere have shown great changes 
in the course of two or three minutes, and large 
displacements or contortions of the bright lines of 
the spectrum, indicating very rapid motions of 
approach or recession, have been noted. ** In par- 
ticular, a prominence examined on May 13, 1882, 
was observed to rise through such a space in less 
than two minutes, as to indicate a rate of about 
110 miles a second, whilst the C line showed a dis- 
placement towards the red, gradually increasing 
from 1} to 11.4 tenth-metres, corresponding to a 
motion of recession increasing in two minutes from 
36 to 330 miles a second. Thirteen sun spots have 
been examined on 20 days with reference to the 
broadening of the lines in their spectra. The black 
lines or bands in the part of the spectrum between 
) and F, first noticed in the spectrum of a spot on 
November 27, 1880, have been generally observed 
to be present in the spectra of spots during the last 
twelve months, besides several fine lines in the same 
region of the spectrum to which there is nothing 
corresponding in the solar spectrum.” 

‘* There has been, a large increase in the number 
and size of spots and facul, the mean of the daily 
areas for each in 1881 being nearly double of the 
corresponding quantities for 1880, and the increase 
is still continuing, though with well-marked fluctua- 
tions. A very remarkable outbreak of spots 
occurred in April last.” 

‘* A comparison of the successive determinations 
of the motion of Sirius indicates a progressive 
diminution from about 22 miles a second in 1577 and 
1878 to about seven miles a second or less this year, 
and as other stars do not show anything similar, it 
appears likely that the change is due to the orbital 
motion of Sirius,” 

The Observatory receives “ frequent applications 
from mining surveyors for the values of the magnetic 
elements, and recently the wish has been expressed 
that information as to the diurnal inequalities and 
particulars of magnetic storms observed here should 
be communicated from time to time to the Colliery 
Guardian newspaper, in order that mining surveys 
may be carried out with due allowances for the 
diurnal and other motions of the magnetic needle.” 
The principal magnetic results for 188] are: 
Variation of the magnetic needle, 18 deg. 27 min, 
westeriy ; mean horizontal force, 3.915 (in English 
units) ; mean dip, 67 deg. 34 min. 35 sec. 

Magnetic storms of a marked character occurred 
on April 16 and 19, and it is a significant fact that 
exceptionally large spots appeared on the sun on 
April 1] and 17. ‘In regard to the long period 
variation of about eleven years, we are able now to 
say definitely that the minimum, as regards diurnal 
range of declination, occurred at the commence- 
ment of 1879, whilst as regards diurnal range of 
horizontal force, it occurred unmistakably earlier, 
about August, 1578. Since the epochs mentioned 
each element has, with small fluctuations, continued 
regularly to increase again in magnitude, the daily 
range of declination having increased from 6.59 min. 
at the beginning of 1879 to 9.15 min. in 1881, and 
that of horizontal force from .00110 (in parts of the 
whole H. F.) in 1878 to .00181 in 1881.” 

The meteorological deductions show that the 
temperature of 188] was 48.7 deg., or about the 
average. The absolute maximum was 97.1 on 
July 15, minimum 12.7 deg. on January 17. The 
mean temperature was below the average, 6.7 deg. 
in January and 4,8 deg. in October, and 5.9 deg. 
above in November. ‘A velocity of 61 miles an 
hour was recorded on October 14, and one of 58 
miles an hour on April 29, these being both greater 
than any recorded in previous years. ‘The greatest 
pressure was 53 lb. on the square foot on October 
14; pressures of 46 lb., 471b., and 48 lb. were also 
registered during the same gale. On April 29 a 
pressure of 49} lb. was recorded at a time when the 
hourly velocity was 50 miles; the pressures corre- 
sponding to the maximum velocity of 58 miles an 
hour were not registered, the cord of the pencil 
having slipped off the pulley.” 

‘* The number of hours of bright sunshine recorded 
by Campbell’s sunshine instrument duriug 1881 was 
1301, which is more than 100 hours above the 
average of the four preceding years.” 

The present perfection of chronometers is largely 
due to the action of the Observatory, steadily main- 
tained from their first invention as a legitimate duty 
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to navigation, commerce, and the Royal Navy. 
There are now being rated after repair previous to 
being issued to the Navy, 120 box chronometers, 23 
pocket chronometers, and 25 deck watches, ‘There 
are also 46 under competitive trial, six on trial for 
the Mauritius Observatory, and five have been tested 
for the Japanese Government. ‘ Notwithstanding 
the circumstance that the competitive trial of 1881 
was more severe than usual, on account of the greater 
range of temperature, the first six chronometers 
performed on the average slightly better than those 
in any year since 1877, and the first chronometer 
was exceptionally good. ‘The improvement shown 
was probably to some extent due to the prizes 
offered by the Clockmakers’ Company, for the first 
time last year, for the first two chronometers.” 
“lhe Westminster clock has continued to perform 
well, its errors having been under ls. on 40 per 
cent, of the days of observation, between 1s. and 2s. 
on 44 per cent., between 2s. and 3s. on 14 percent., 
and between 3s. and 4s. on 2 per cent.” 

Time signals are distributed at 10 1.m. and 1 P.M. 
daily to all parts of the country by the Post Office 
telegraphs. 


PRIVATE BILL LEGISLATION. 

Berork continuing our review of the Private Bill 
legislation of the current session, it may be interest- 
ing to recall the various phases through which the 
leading principles of Parliamentary Committees 
deliberating upon questions of railway enterprise 
have passed, 

Very early in the history of railways the predo- 
minant idea appears to have been that only a few 
trunk lines should be sanctioned, communications 
afterwards found necessary being made in a humbler 
form—that of branches, or feeders to the main 
lines, This principle was the cause of the long 
detour formerly made in the railway journey be- 
tween London and Dover, caused by the refusal of 
the Committee upon the South-Eastern Railway 
Bill to sanction the construction of a second main 
line out of London in the direction of the autho- 
rised route of the Brighton Company, twenty-three 
and a half miles of which they considered suffi- 
ciently available for the purpose of the proposed 
undertaking. It was only by a very narrow margin, 
and through the great skill of Brunel as a witness, 
that the Great Western Railway was saved from 
the fate of becoming a mere tributary of its rival, 
the London and South-Western Railway, it having 
been seriously contended by the opposition that it 
was not expedient to construct an entirely new line 
115 miles long between London and Bristol, when 
forty-four miles (between Vauxhall and Basing- 
stoke) of the already sanctioned London and South- 
ampton Railway were available. The passage of the 
Northern traffic over the eighty miles of the London 
and North-Western Railway from Rugby to London, 
and that of the Midland Railway, over thirty-two 
miles of the Great Northern Railway from Hitchin 
to London, are examples of the same disinclination 
to construct independent trunk lines where existing 
routes were possibly available. 

Succeeding this period was an era of extensions 
and alternate routes, as arule promoted or supported 
by existing and well-established companies. Such 
were the Oxford and Birmingham extension of the 
Great Western, the extension to Huddersfield and 
Leeds, and the Trent Valley line of the North- 
Western Railway, the Tunbridge line of the South- 
Eastern, the Portsmouth direct line of the South- 
Western, the London, Chatham, and Dover line of 
the East Kent Railway, the Bedford and London 
line of the Midland, with numerous others. Lastly, 
at present great favour is shown to independent 
schemes which are in direct competition with exist- 
ing systems, and powers have been freely granted 
to companies having such objects, This has been 
particularly the case during the last few sessions, 
and the Hull and Barnsley Railway, Swindon and 
Cheltenham Railway, Uxbridge and Rickmansworth 
Railway have been, perhaps, the most prominent 
examples of the existing tendency. In the present 
session, at least, so far as the Commons are con- 
cerned, the same state of feeling exists, and favour- 
able decisions have been given in the Regent’s 
Canal Railway Bill, and in those of the Metropolitan 
Outer Circle Railway. The extensions to South- 
ampton of the Didcot and Newbury Company, the 
extension to Halifax of the Hull and Barnsley 
Railway, and of many others of a similar character. 

Since our last report the Bill of the last-named 
railway has been passed without much alteration 
beyond a considerable modification of the running 





powers sought; these are to be made more the sub- 
ject of mutual agreement than of compulsory legis- 
lation. The Committee on Bills in Group 5 have 
terminated their labours by passing the preamble 
of the Swindon, Marlborough, and Andover Rail- 
way Bill, by which powers are given to construct 
with junctions, a line of about 12} miles in length 
between Redbridge, on the Southampton and Dor- 
chester line of the South-Western Railway, and the 
north shore of the Solent at Stone Point, which is 
about three miles south-west of Calshot Castle (at the 
entrance to Southampton Water) and about 2} miles 
distant from Cowes. The object of this line is to 
give accommodation to a picturesque corner of 
Hampshire, to reduce the water passage between 
the Isle of Wight and the mainland, and to shorten 
the whole journey between all places in the district 
traversed by the line between Cheltenham and 
Andover. The Stokes Bay route and that vid 
Southampton Water will still be shortest in point of 
distance between the island, the metropolis, and all 
places the traffic from which passes through Stokes 
Bay, Portsmouth, or Southampton. To most people 
visiting the Isle of Wight, that portion of their 
journey which is accomplished on the well-appointed 
steamboats now running over the land-locked and 
charmingly situated waters of the Solent and South- 
ampton Water, is the most agreeable, and they would 
hardly be grateful for the alternative of twelve miles 
journey in arailway carriage with the possible saving 
of perhaps a quarter of an hour. 

The East and West Yorkshire Railway Bill now 
before the Committee on Group 1] is an instance 
of unbounded confidence in the continuance of the 
favour shown to competing schemes independently 
promoted. ‘This line commences by a junction with 
the authorised Hull and Barnsley Railway at Drax, 
which is situated on the west side of the River 
Ouse; it pursues an almost due east and west 
course through Burton Salmon and Methley, &c., 
to Ardsley, on the Leeds and Wakefield line of the 
Great Northern Railway Company ; it is thus inter- 
polated nearly midway between the parallel lines of 
North-Eastern Railway, Leeds to Selby, and of the 
Lancashire and Yorkshire Railway, Wakefield to 
Goole, These lines are at no point more than five 
miles apart, and there is no portion of the district 
proposed to be served distant more than 2} miles 
from existing railways; it neither passes through 
nor connects directly any important town, and it 
rests its claim to favourable consideration mainly 
upon the benefit which a third railway competitive 
route to the sea will confer upon the coal mining 
interests affected in its course. 

It is of course opposed by the threatened com- 
panies, who contend that such a line is not wanted, 
inasmuch as the collieries in the district are not in 
want’of additional accommodation, as it is notorious 
that these are, in many instances, obliged to work half 
time in order to reduce the supply to the demand, 
and that development of fresh collieries is by no 
means desired by them, also that the route to the 
proposed shipping port Hull over the proposed 
line, and that of the I[ulland Barnsley line connect- 
ing with that port, will not be so good in many 
respects as that of the North-Eastern Railway, 
which is particularly adapted for such traffic. 

It is understood that all opposition in the Lords 
to the Forth Bridge Railway Bill has been with- 
drawn; it is to be hoped, therefore, that this Bill will 
now rapidly be proceeded with, and preparations 
made for the carrying out of this the mightiest 
work of the age, so far as the use and strength of 
materials in construction is concerned. 








NOTES. 
Tuk GramMgé CURRENTS IN A VacuUM. 

M. JAMry, assisted by M. Maneuvrier, one of his 
pupils, has obtained some interesting effects by 
passing the alternating current from a Gramme 
dynamo machine through a voltaic are formed with 
carbon pencils in a vacuum. A blue aureole 
enveloped the two surfaces of the carbon rods, and 
ultimately filled the glass bulb with light. The 
carbons reddened and then became of a pale white 
colour throughout their entire length as the incan- 
descence increased. They also volatilised, filling 
the bulb with carbon dust, which deposited on the 
inner surface of the glass and finally rendered 
it opaque. The bulb became filled with a 
bluish gas similar to vapour of iodine, which 
deepened to indigo tint. With bundles of carbon 
pencils instead of rods the volatilisation was far 
less marked. With rods of copper instead of 


carbon the same results were obtained with still 
greater splendour, the copper being finally deposited 
on the glass. 

Easy MAGNETISATION, 

The Elias method of magnetising steel consists 
in sending a powerful electric current through a 
bobbin of thick wire composed of ten or twenty 
spires and very short in the direction of its axis, 
then passiug the bar to be magnetised through it 
several times either in a single direction or in both. 
M. Gaugain, who has tried the method a great deal, 
even obtains magnetic saturation at a single pass. 
M. Niaudet finds that if a number of these steel 
rods are to be magnetised, it is best to fit the coil 
on a frame which is so small as only to allow the 
rods to pass, thus reducing the length of wire and 
its resistance. In this case a bobbin for every 
separate size of plates is required. The source of 
electricity which acts best is a Bunsen battery 
of great size or mounted in quantity. The electro- 
motive force of a single Bunsen suffices ; the inten- 
sity of current being great by reason of the low 
resistance of the bobbin. This method, however, 
is not very well adapted to curving magnets. 

Kapati’s ACCUMULATORS, 

Mr. Nicholas de Kabath, of Paris, has brought 
out an accumulator which 1s designed to give a 
large accumulating surface. It resembles the 
Sellon-Volckmar secondary battery, and consists of 
a series of lead plates connected alternately like the 
plates of a condenser. Each plate is composed of 
a set of strips of lead ;'5 millimetre thick. These 
slips are alternately flat and corrugated, and are 
placed alternately so as to form a plate 8 or 9 
centimetres wide, built up of about 100 slips. 
They are kept together by a perforated lead plate 
entirely surrounding them, but permitting a free 
circulation of the liquid. In forming a cell of the 
accumulator, Mr. De Kabath puts twelve of these 
plates into a water-tight wooden case having two 
terminals, and connects the alternate plates to the 
terminals. The end plates are plain sheets of lead, 
thus making fourteen in all. The plates are fixed 
at top to the wooden cover, and rest at the bottom 
in a bed of black resin and paraffin. The cells are 
charged with sulphuric acid, like M. Planté’s 
secondary battery. 

A GALVANOMETER FoR ELectTrRIic Licgut 
CURRENTS. 

At a recent meeting of the Society of Telegraph 
Engineers and of Electricians, a paper was read by 
Lieutenant Cardew, R.E., on a new galvano- 
meter of his invention for measuring the most 
powerful electric lighting currents. The action 
of the instruments is based on the nil method of 
testing, that is to say reducing the deflection on 
the scale to nil by means of adjustments. The 
galvanometer consists of an astatic needle placed 
within two independent circuits, one a coil of long 
fine wire, and the other a coil of short and very 
thick wire, which in fact is a stout hoop of brass 
in some forms of the apparatus. Through the 
short thick coil the electric lighting current to be 
measured is passed, and through the long fine coil 
is passed the current froma single standard Daniell 
cell. Resistance is included in the latter circuit until 
the two currents balance each other by differential 
action on the needle, and the deflection of the 
latter is reduced to nil. Then by means of a 
constant or multiplier found for the instrument in 
question by experiment, the strength of the power- 
ful current in ampéres can be obtained. Different 
forms of galvanometer on this principle were 
exhibited by Lieutenant Cardew to the meeting. 

Tue Syruon RECORDER. 

The syphon recorder of Sir William Thomson, 
which we fully illustrated (see ante page 28), is 
ordinarily worked by twenty cells of the tray form 
of Daniell battery devised by Sir William, and as 
this battery is expensive to supply and keep up, it 
is interesting to learn that Mr. Clement Chevallier, 
electrician to the Eastern Telegraph Company at 
Aden, has substituted a powerful permanent magnet 
for the two electro-magnets hitherto exerted by 
these cells. Many experiments have been made 
formerly with a view to do away with the 
electro-magnet on both sides of the signal coil, 
but without success, owing to the comparative 
weakness of the permanent magnets employed. 
It is no secret, however, that Mr. Le Neve 
Foster, of the India-Rubber, Gutta-Percha, and 
Telegraph Works Company, Silvertown, bas of 
late been studying the manufacture of permanent 





magnets, and has succeeded in producing some very 
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powerful ones, after the French plan. At a recent 
meeting of the Society of Telegraph Engineers, as 
we have elsewhere reported, he stated that the best 
steel for magnets contained from 2 to 3 per cent. 
of tungsten. With one of his improved magnets 
Mr. Chevallier has obtained very good signals on 
the recorder in working through the East Coast of 
Africa cable from Aden to Zanzibar. If this 
advance is generally adopted by the Eastern and 
other affiliated companies it will effect a consider- 
able saving, besides simplifying the recorder; and 
if Mr. Chevallier can also succeed in doing away 
with the mousemill, he will still further improve 
the fine but complicated instrument of Sir William 
Thomson. 


Tue 100-Ton Guys. 
The four 100-ton guns purchased from Sir W. 
Armstrong and Co. some time since for 64,000/. are 
still at the Royal Arsenal—the admiration of all 


the strangers who visit that establishment ; but to} 


those initiated in matters of armament, a sad waste 
of public money. These unwieldy monsters are 


now relegated to Malta and Gibraltar, and are| 


already obsolete. It is probable that they will never 
fire a shot beyond those at ordinary practice. Even 
little of this will take place, owing to the heavy 
expense of the charge, about 100/. per 
Taking all cost into consideration, this sum will 
barely cover the value of each discharge from these 
ugly and unprofitable weapons. Asshowing the way 
the public money is spent over relatively useless war 
material, no less than 24,000/. have been absorbed 
in the construction of special sheer legs and other 
appliances for getting these guns into position in 
our Mediterranean fortresses. In addition to this, 
the War Department steamers have been specially 
fitted for carrying the guns out, and will have to 
undertake two voyages in their conveyance. 
Then to the cost of this must be added that of 
their carriages, which so far has not been made 


public, probably 10,000/. in addition, so that these | 
four guns will cost this country over 100,000/. 


If they were considered by scientific experts 
to be trustworthy, ever this amount would not 
be grudged by the public. But when it is well 
known that they were purchased without so much 
as an adequate trial to test their capabilities, and 
that one of the same construction, and by the same 
makers, burst at practice on board the Duillio, the 
public, we think, cannot be fairly congratulated 
upon the transaction. Matters with respect to the 
armament of this country are at present in any- 
thing but a satisfactory condition, and the sooner 
decisions connected with the national armament 
are delegated to a body of able and scientific 
gentlemen of known reputation, and who shall be 
the nation’s representatives for this most important 
matter, the better it will be for the British tax- 
payer, and the safer will the country be at the time 
of trial or difficulty. We certainly think that a 
Royal Commission to investigate into the systems of 
manufacture, supply, and condition of the national 
armament should be granted without the slightest 
hesitation. At the present time the national arma- 
ment is in the hands of a few, whose only qualifi- 
cations are that they are military or naval men. 


THE “ SWIFTSURE” Exposition. 

The Admiralty report concerning the blowing 
out of the breech screw of the 25-pounder gun on 
board the Swiftsure has not yet been made public. 
Notwithstanding this, the cause of the accident has 
been pretty clearly ascertained. It seems that this 
description of gun is vented vertically in the body 
of the piece, while the heavier natures of gun have 
movable axial vents which, by asimple contrivance, 
cannot be sent home for the ignition of the friction 
or electric tube until the breech screw is locked 
into its place. The 25-pounder gun whose breech 
screw was driven out by the explosion of the saluting 
charge being vented through the upper part of the 
gun, it can as a matter of course be fired before 
the half-turn of the interrupted threads of the gun 
breech and those of the breech screw became locked 
together. The explosion was due in this instance 
to carelessness on the part of the gunner’s-mate who 
commanded the gun crew. He failed to observe 
whether the half-turn was given to the screw before 
firing. The cartridge was pricked by the priming 
steel, the friction tube was inserted in the vent, 
and the lanyard was pulled at the word of com- 
mand to “fire.” As a matter of eourse the pro- 
jecting threads of the screw were in the recessed 
part of the breech of the gun. On the charge 
exploding, the breech screw flew out with consider- 


round. 


able violence, and dashing backwards across the 
deck, struck and killed one sailor instantly, and 
severely wounded another. The fact that neither 
the threads of the breech screw, nor those of the 
gun breech were injured, are positive proofs that 
the threads were not locked or even partially 
so. As Mr. Campbell-Bannerman said on Mon- 
day evening in the House, a simple contrivance 
in the breech screw shows whether it is locked 
or not, when loaded. More than this, any one stand- 
ing in rear of the gun can see in an instant by the 
position of the lever which turns the screw into its 
locking position, whether or not the screw is safely 
locked. But now isrevealed the awkward fact that 
these 25-pounder guns can be fired without the 
breech screw being properly locked. In the heat 
and smoke of rapid firing the captain of a gun 
|may forget to throw over the lever into its locking 
| position, and give the order to prime and fire. With | 
a full service charge of powder and shot, the effect | 
}of this omission would be fearfully destructive to | 
all in rear of the gun. As they are now vented, 
these 25-pounder guns are therefore positively 
unsafe, and should be at once axially vented with 
the movable vent which cannot be sent home until | 
the breech screw is securely locked. With the pre- | 
sent system of securing the breech screw from | 
| blowing out by the locking lever being thrown over | 
until it slips over the catch, no fault can be found. | 
The breechloading apparatus, so far, cannot be said | 
to be faulty; yet it must not be denied that with | 
the 25-pounder guns vertically vented, they are | 
liable to deplorable accidents. So apparent is this | 
that we have no doubt the War Office authorities 
who are responsible for the new system of breech- | 
| loading guns will at once take the necessary steps | 
{to prevent a recurrence of the late explosion ; | 
| which indeed has conclusively proved the existence | 
| of an element of danger not calculated upon, so far 
las the 25-pounder guns are concerned. 


Boston New Dock Works. 

| The contract for a new dock, which was com- 
menced at Boston on Friday, has been let to Mr. 
| W. Rigby, of Worksop, for 80,2007. The work is 
|to be completed by the end of 1883. The total 
|cost of the dock, with machinery, hydraulic power, 
|sheds, land, &c., is estimated at 120,000/. The 
| plans for the dock were prepared by Mr. W. H. 
| Wheeler, M. Inst. C.E., engineer to the Commis- 
| sioners and the Boston Town Council; and the work 
| 








will be carried out under his direction, assisted by 
Mr. C. D. U. Parker (formerly of Leith Docks), as 
resident engineer. The plans have received the 
| approval of the Board of Trade, and also of Mr. J. 
Abernethy, who will act throughout as consulting 


jengineer. The entrance lock is placed on the con- 
|} cave side of a bend in the river, near Maud Foster 
| sluice, and in a direct line with the fairway of the 
|channel, giving great facility for the entrance and 


lexit of vessels. The dock will be 825 ft. long and 
450 ft. in the widest part, the water area being 
}about seven acres. It will be connected with the 
Great Northern Railway by a spring bridge across 
the haven. The lock has two pairs of gates, is 
300 ft. long and 50 ft. wide, and will have 25 ft. of 
water on the sill at ordinary spring tides. The 
walls of the dock are vertical, and the quays will be 
provided with sidings in connexion with the Great 
Northern Railway, sheds for storing grain and 
other produce, travelling cranes, and every facility 
for loading and unloading ships. <A coal hoist, 
worked by hydraulic power, and capable of filling 
|a ship of a thousand tons in one tide, will be erected 
on one of the quays, specially to accommodate the 
colliery trade. It is intended that this hoist shall 
be capable of discharging either drop-bottom or 
end-delivery trucks, and will be arranged so as to | 
deliver coals with as little breakage as possible. 
The soil, which will be excavated for the dock, is 
principally clay, the foundations of the lock and 
walls resting on a stratum of very hard drift clay. 
The excavation will amount to nearly 500,0U0 
cubic yards. The walls will be 32 ft. Gin. high 
from floor to coping, and 15 ft. thick at the base, 
built of concrete. The sluices are disposed in the 
side walls, and so arranged as to scour the mud 
from the back of the gates and lock pit. The 
entrance and the portion of the river near the dock 
will be dredged out to the same depth as the sill, 
the dredging of the rest of the channel, between the 
dock and the new cut, being part of the work 
included under the Outfall Act. A jetty, extend- 














ing from the lock wall, wil] also be carried along 
the river, parallel with the dock, with landing-! 


stages, steps, and sidings to the railway, for the 
convenience of fishing vessels and barges. The 
approach to the dock will be by a new road over 
corporation property. The swing bridge will cross 
the haven near the present mussel stage, and will 
be of wrought iron, 126 ft. long and 13 ft. wide. 
Accommodation will be provided for a single line 
of railway, a track for carts and horses, and also 
for foot-passengers. The bridge will swing on an 
oval-shaped cast-iron pier, 16 ft. wide, sunk in the 
centre of the river. There will be a clear water 
way of 55 ft. on each side of the pier, and gearing 
will be provided by which the bridge can be 
opened in three minutes. Two wooden dolphins, 
of the same width as the cylinder, will be erected in 
the centre of the river to protect the bridge, and 
receive the ends when open. 
CANADIAN RaILWays. 

A tunnel under the St. Lawrence, in connexion 
with the South Shore Railway, the Quebec, Mon 
treal, Ottawa, and Occidental, and the several 1ail 
ways on the south shore of the St. Lawrence, 


|}commences about 1} miles cast of the city limits 


in the municipality of Hochelaga, and is carried 
under the bed of the river to Longueuil, the width 
being at this point about 55U0ft. Two lines of 
approach have been surveyed, under the direction 


lot Mr. Walter Shanley, C.E., and the necessary 


borings, to ascertain the nature of the strata 
through which the tunnel is to be constructed, 
have been made, demonstrating not only the feasi 
bility but the comparative facility with which th 
tunnel can be made. The geological formation 
under the bed of the St. Lawrence is what 
generally known as the * Utica shale ;” it lies in 

yers, and while readily yielding to the 


18 


horizontal la 
tool of the miner is of sufficiently compact sub 
stance to sustain the walls and roof of the tunnel, 
while it is expected to be impervious to water 
The dimensions of the tunnel (which is intended 


|for a double track) will be 26 ft. wide and 23 ft. 


high. The crown of the tunnel will be upwards 
of 50 ft. below the river, which at its lowest 
point is 42 ft. deep. The total cost of the 
tunnel and approaches is estimated by Mr. Shanley 
at about 3,800,000 dols. The importance of 
this new outlet for the railway system, cen- 
tring in Montreal, will be appreciated, as it is 
regarded by its promoters as a profitable invest- 
ment for capital. It was stated in a recently 
published Canadian paper that about 500 trains 
passed through the Victoria bridge weekly, and it 
was proved before the Court of Chancery of Ontario 


}in a suit between the Canada Southern Railway 


and the International Bridge Company, that the 
number of trains passing over that bridge at Fort 
Erie, ranged from 90 to 120 daily, the number of 
cars to each train averaging fifteen, the mean of 
which would show that 1500 cars passed over each 
day. If one-third of this number passed through 
the tunnel per diem, it is stated that it would pay 
upwards of 6 per cent. after making an ample 
allowance for working expenses. ‘The tunnel, 
while open to the general railway traffic of the 
province, will be specially connected with the 
Quebec, Montreal, Ottawa, and Occidental Railway, 
and the South Shore Railway ; this latter road, as 
our readers are aware, will run from Longueuil, 
and on the completion of the tunnel from Montreal 
to the Providence line at Dundee, there connecting 
with a road to be built at Potsdam Junction of the 
Rome, Watertown, and Ogdensburg Railway, 
thereby securing a through route, rid Suspension 
Bridge, with the west over the Great Western Rail 
way. The Toronto and Ottawa is now located from 
Peterborough to the Coteau-road landing, and men 
are at work grading. ‘Tenders are now being asked 
for the construction of 47 miles from Madoc to 
Sharhot Lake. It will take three years to build 
the whole line, the length of which is 226 miles 
from Toronto to Ottawa, 50 miles shorter than by 
the Grand Trunk. The grades are easy, and the 
locating engineers have been at work all the winter 
The cost is estimated at 6,000,000 dols. We learn 
from Montreal that the organisation of the Atlantic 
and North-West Railway Company is completed. 
This company was incorporated by Act of the 
Dominion Parliament in 1879, and authorised to 
construct a railway from the Atlantic Ocean, or 
Bay of Fundy, to Lake Superior, vid Lake 
Megantic, through the State of Maine, Sher- 
brooke, Montreal, Ottawa, &c., including a bridge 
over the St. Lawrence river, at Montreal, 
and branches to connect with any railway in the 
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United States or Canada. By a resolution of the 
stockholders, the directors are instructed to take 
steps for the survey, location, and construction of 
a bridge over the St. Lawrence and a road west- 
ward from the bridge to connect with the Canadian 
Pacific Railway, and eastward to a connexion with 
the other system of railways south and east of the 
St. Lawrence river, as they may deem expedient. 
Tuk ELecrro_ytic Company. 

The new works of this company in Charlotte- 
street, Blackfriars, 8.E., are now in an advanced 
state, and all kinds of electro-deposition is being 
carried on under the able superintendence of Mr. 
William Elmore, of 91, Blackfriars-road, the well- 
known introducer of nickel - plating into. this 
country. By means of large baths 24 ft. long by 
6 ft. deep, Mr. Elmore is able to deposit copper or 
nickel upon rough castings or polished iron objects 
of any size or weight. It is becoming more and 
more the custom to cover metal work exposed 
to the atmosphere or to water with copper or 
nickel, and hence we find that the Electrolytic 
Company are engaged in coating such articles as 
engine boiler tubes, lamp-posts, hydraulic rams, the 
covers of cylinders, the parts of heavy iron struc- 
tures, and pieces of ordnance. Hydraulic rams are 
covered with a 45 in. thickness of copper, which is 
turned down to 4 in., and the copper surface, which 
is sufficiently hard, works very smoothly in the 
cylinder and docs not oxidise. Moreover, when 
reduced in size by wear it can readily be built up 
again to its old dimensions by the electro-deposition 
of more copper on it. Boiler tubes are coated ex- 
teriorly with } in. thickness of copper, which is 
turned down to ;'; in. The sulphate of copper 
bath of Mr. Elmore is specially prepared to give a 
flawless and regular coating of hard pure copper, 
and some of the specimens of art metal work, such 
as stove and dcor panels, are singularly beautiful. 
Nickel by its hardness and its resistance to the 
attack of sulphurous gases, is preferable to silver as 
a plating for many implements and utensils, espe- 
cially such household articles as sewing machines, 
dish covers, scissors, and so on. It is also conve- 
nient for bicycle frames and saddlery hardware. 
Mr. Elmore employs a solution of the double sul- 
phate of nickel and ammonia for the nickel bath. 
The solution is fortified by electrodes of nickel 
weighing half a hundredweight each. In all the 
baths the strength of current is regulated by means 
of a series of resistance bars of copper at the ends 
of each bath, and the density of the liquid is kept 
equal throughout by means of a rotary stirrer. Brass 
is also deposited upon ornamental iron work, fenders, 
locks, and steel goods, as well as upon lead, pewter, 
zine, tin, and Britannia metal. Tin is deposited on 
bright steel or rough iron, and the interiors of 
copper utensils ; all kinds of electrotypes for print- 
ing purposes ; and the most delicate natural objects, 
such as ferns, flowers, insects, are electro-plated 
with copper and the nobler metals at the Electro- 
lytic Company's works. The ordinary method of 
backing up an electrotype with lead, is now giving 
place partially to the practice of depositing tin upon 
it ; and copper electrotypesare also faced with stcel 
or nickel to protect the surface from the action 
of printing inks, and at the same time pre- 
serve the clear brilliancy of vermilion and other 
mercurial colours used in printing. In short, the 
Electrolytic Company occupy the whole field of 
electro-deposition, and also supply the necessary 
plant for export. The Elmore dynamo-electric 
machine is specially adapted for the work because 
of its continuous current and low internal resist- 
ance, and it is gradually becoming largely intro- 
duced. These machines are made on the pre- 
mises in Charlotte-street, and ten of large size 
are now being made for a firm in Swansea to 
deposit pure copper for electric cable purposes ; 
each machine of this class is capable of depositing 
a ton of pure copper from the sulphate in a week, 
that is to say, 500 lb. per day. A smaller machine 
of the same kind, known as the 15-in. machine, 
deposits 200 lb. of copper ina day; and there is 
a still smaller pattern for lighter work. Messrs. 
Cassell, Petter, and Galpin, Messrs. Waterlow and 
Sons, Messrs. De la Rue and Co., among others, 
have adopted Mr. Elmore’s machine for electro- 
plating purposes, and the last-named firm have 
found it very satisfactory in the preparation of the 
dies for postage stamps. Before leaving the subject 
we may mention that Mr. Elmore has devised an 
ingenious tell-tale whereby the weight of gold or 
silver deposited on an article is indicated to the 





person in charge by the ringing of an electric bell 


in his office. When the proper weight of metal has 
been deposited the balance completes an electric 
circuit and the bell rings; while at the same time 
the current for that particular bath is cut off, 
and the process of deposition terminated. 








SECONDARY BATTERIES. 

As bearing upon the animated and somewhat personal 
discussion which has been carried on during the last two 
months between M. Philippart, representing La Force et 
Lumiére Company, and Mr. E. Volckmar, on the subject 
of accumulating batteries, we are requested to publish the 
following letter. It is the attested copy of a communica- 
tion from M. Philippart to Mr. Volckmar, and its tenor is 
in pleasing contrast to the hostile tone that has hitherto 
pervaded the discussion. 

** 446, Strand, London, W.C., June 7, 1882. 

‘Dear Sir,—I acknowledge before we enter into our 
conventions, that you have given me full explanations upon 
the circumstances which have been on my part the object 
of personal attacks affecting your honour; I therefore 
retract every expression and every explanation which, 
publicly or otherwise, have been used by myself, or on my 
behalf, which could reflect in any way upon your honour. 

‘* From to-day we, on both sides, loyally put an end to 
any Cispute or lawsuit between us. 

‘* Yours faithfully, 
(Signed) “ S. PHILIPPART. 

‘*M. E. Volekmar, 74, Hatton Garden.”’ 

We trust that both the inventors and the public will 
benefit by this alliance. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig Iron Market.—Last Thursday’s warrant 
market was very steady, with business reported on fore- 
noon ’Change at 47s. 44d. and 47s. 4d. one month, also at 
17s. 2id. and 47s. 2d. cash, and the close was sellers at 
47s. 2id. cash and 47s. 44d. one month, and buyers near. 
Quietness was the rule in the afternoon market, and a 
moderate amount of business was done at 47s. 2$d. and 
47s. 2d. cash, and at the close there were buyers at 47s. 2d. 
cash and 47s. 4d. one month, and sellers wanting id. more 
per ton. The market opened a little stronger on the fol- 
lowing day, but then weakened, and prices touched the 
lowest figure quoted during the month ; towards the close, 
however, there was an improvement, the final quotations 
showing a gain of 1jd. per ton over those of the previous 
day, though still 4d. under the close of the preceding 
Friday. Monday’s market showed an increase of strength, 
and at the close prices were ld. per ton over Friday's 
closing quotations. Business was done during the 
forenoon at from 47s. 3d. up to 47s. 4d. cash, and 
from 47s. 5id. up to 47s. 6$d. one month, and there 
were buyers at the close at 47s. cash and 
47s. 6d. one month, and sellers near. In the afternoon 
the quotations fell shortly after the opening from 47s. 44d. 
to 47s. 34d., and then improved to 47s. 5d. cash, and at 
the close there were sellers asking 47s. 5d. and 47s. 74d. 
cash and one month respectively, and buyers offering 4d. 
less per ton. Yesterday’s market was very firm at the 
opening, and a good and steady improvement was made, 
the best being maintained at the close. Transactions were 
reported in the forenoon at from 47s. 5}d. up to 47s. 73d. 
cash, and there were buyers at the close offering 47s. 7d. 
cash and 47s. 9d. one month, and sellers wanting a shade 
higher. The quotations in the afternoon ranged from 
47s. 7d. to 47s. 9d. cash, and there were buyers at the close 
of the market offering 47s. 9d. cash and 47s. 1ld. one 
month, and sellers asking 4d. per ton more. The market 
opened easier this morning with business doing at from 
47s. 9d. down to 47s. 7d. cash, and 48s. to 47s. one month, 
closing with buyers at the lowest quotations and sellers 
near. Inthe afternoon the market was firmer and 47s. 7d. 
to 47s. 94d. cash, and 47s. 10d. to 47s. 114d. one month 
were the quotations, towards the close of the market there 
were buyers at 47s. 7jd. cash and 47s. 94d. one month; 
sellers 4d. per ton more. There is a feeling prevalent in 
some quarters that the improvement which set in on 
Friday afternoon is rather premature, more especially as 
there are indications that the strike amongst the American 
ironworkers is drawing towards a close. A good deal of 
the improvement is due to an announcement made officially 
on Friday afternoon that the stocks of pig iron held by the 
Scotch ironmasters themselves had decreased from last 
Christmas 40,819 tons; but at the same date the stocks 
in Messrs. Connal and Co.’s public warrant stores stood at 
about 10,200 tons higher than they were at Christmas, and 
hence the net decrease is about 30,600 tons, leaving the 
entire stock at about 910,000 tons. On an average there have 
been fourteen blast furnaces fewer in operation during the 
present year than there were last year, and the shipments 
up till the end of last week showed an increase of 35,552 
tons. Last week they reached a total of 14,270 tons, as 
compared with 12,331 tons in the corresponding week last 
year. There has been a marked falling off this year in the 
amount of Cleveland pig iron shipped into Scotland. 
Several additional furnaces are about to be turned off 
ordinary Scotch iron to the making of hematite pig. A 
very good demand exists for hematite iron, and prices are 
firm. Of the shipments reported last week 2400 tons were 
sent to the United States, 1525 tons to Canada, 331 tons to 
India, 620 tons to Australia, &c., 670 tons to France, 280 


tons to Italy, 1845 tons to Germany, 1330 tons to Russia, 
990 tons to Holland, and lesser quantities to other 
countries. 

Mining Institute of Scotland.—The monthly meeting o 
this Institute was 
Ronaldson, vice-president, in the chair. 


f 
eld last Friday night—M. J. M. 
Messrs. Barrow- 





man and Hastie oe in the report of the deputation pre- 
viously appointed to go to Shipley Colliery, Derby, to 
examine Messrs. Smith and Moor’s new patent method of 
getting coal, which was described as consisting in putting 
cartridges made of lime into a hole and pe Fo the 
material there in a confined state, the steam given off and 
swelling of the lime exercising the force which, it is claimed, 
brings down the coal. After discussion it was agreed, 
with the view of trying the method in the stoop-and-room 
and other systems of working in this district, to intimate 
to the patentees that every facility would be afforded them 
for doing so. It was agreed to hold the summer meeting 
of the Institute at Stirling in July next. 


Shipbuilding Contracts.—Within the past few days 
Messrs. D. J. Dunlop (late Messrs. Cunliffe and Dunlop), 
Port-Glasgow, have just secured orders for two new 
steamers. One is to be a paddle steamer for the passenger 
traffic in the Brazils, and the other is to be a large iron 
screw for the African trade. ‘The builders will also supply 
the engines. It is to be + that these, which are 
the first contracts booked by the new firm, will constitute 
the beginning of a prosperous career. Messrs. Caird and 
Co., Greenock, and Messrs. Blackwood and Gordon, Port- 
Glasgow, have also recently concluded important contracts 
for new steamers. 


Harbour and Dock Works.—After a good deal of inter- 
viewing and negotiating with the Government, the Pultney 
Harbour Trustees have at last succeeded in obtaining 
temporary remission of the harbour debt of 60,0001. due to 
the Public Works Loan Commissioners on account of the 
works on the harbour of Wick executed in past years. 
The trustees will at once proceed to have executed some 
very necessary works in connexion with the dilapidated 
pier and breakwater, and the present debt will be regarded 
by the Treasury as only a second charge on the harbour, 
the payment of which is to be postponed to the money to 
be borrowed for executing the new harbour works. The 
Aberdeen Harbour Trustees are about to spend something 
like 50001. in the purchase of dredging plant to be used the 
whole year round in maintaining a navigable channel to 
and from their harbour proper. A swing bridge, the con- 
tract price of which is to be 9401., is to be constructed for 
the new ship dock at Ayr. Messrs. Hanna, Donald, and 
Wilson, Paisley, have secured the contract. Messrs. Brand 
and Son, contractors, Glasgow, have just closed a contract 
with the Belfast Harbour Commissioners for the recon- 
straction of Donegal Quay, at acost of 66,5001. It has 
now been resolved by the Clyde Trustees to go on with the 
construction of another large graving dock at Govan, close 
by the Salterscroft Dock. The first estimate for this 
important work was 90,0001., but it is now thought that a 
sum of 80,0001. may be sufficient. The new dock at 
Grangemouth has just been officially declared open for 
traffic. Jt islikely to create considerable anxiety amongst 
the owners of docks on the Forth, at which coal is largely 
shipped, as the Caledonian Railway Company, to whom the 
dock belongs, are giving very favourable terms for the car- 
riage of coal from Lanarkshire and the adjoining counties. 
This dock has proved itself to be a most important engi- 
neering undertaking. We expect to be able in an early issue 
to give a fully illustrated description of this dock, through 
the kindness of the engineers, Messrs. Blyth and Cunning- 
ham, Edinburgh. 

Locomotive Engineer to the Caledonian Railway Com- 
pany.—Owing to advancing years and declining health, 
Mr. George Brittain has been compelled to resign his 

sition as locomotive superintendent to the Caledonian 

ilway Company. His successor will be Mr. D. Drum- 
mond, who has for a number of years held a similar position 
on the North British Railway. Mr. Brittain will, however, 
be retained by the company in the capacity of consulting 
engineer in the locomotive department, 

Engineering Trade at Kirkcaldy.—This branch of trade 
is very busy at present at Kirkcaldy, and the various firms 
engaged in the trade have just advanced the wages of their 
workmen jd. per hour. 








SILESIAN CoaL.—The production of coal in Upper Silesia 
appears to have greatly increased of late years. In 1875, 
the extraction amounted to 16,504,931 tons ; in 1881, it 
had grown to 20,807,742 tons. 





Rai. FasTENING.—Ata recent meeting of the Engineers’ 
Clab of Philadelphia, Mr. W. A. Cooper presented a de- 
scription of the progress in methods and contrivances for 
uniting the ends of rails, a subject of much thought among 
engineers, as the hundre1s of patent fishplates, chairs, nut 
locks, &c., show. From wooden rails, spiked to sleepers 
embedded in the ground, an advance was made, about 1765, 
to iron straps nailed upon the wood to diminish wear. In 
1767, at the Colebrookdale, England, Iron Works, cast-iron 
rails 4 in. wide by 13 in. thick by 5 ft. long, were laid. In 
1789 cast-iron rails are said to have been set and bolted in 
cast-iron chairs fastened to sleepers, and in England the 
general method of wedging or bolting the rails to chairs 
fastened to the ties has continued to be the general prac- 
tice. In early American railroading the strap rail of 
‘** snake-head’’ celebrity was used for economical reasons, 
but soon abandoned for the T-rail. In 1847 the fishplate 
or splice bar, which has superseded in the United States all 
other means of fastening, was designed. It consisted of a 
pair of plates 18 in. by 3 in. by } in. bolted over joint by 
four bolts, two to each rail, with oval bolt holes to admit of 
expansion and contraction in the rail. A later improvement 
was the use of angle plates, giving greater support to rail 
and larger bearing surface, and admitting the spike slot in 
the plate, instead of the rail, to prevent creeping. The 
remainder of the paper was devoted to the discussion of 
various forms of nuts and washers designed to obviate the 
loosening of the nuts and elongation of the bolts. A large 
number of specimens were exhibited. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compmep By W. LLOYD WISE. 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | Nos. 
JUNE 12, 1882, | 


In the Cases of Inven 
the Names, &c., of the 


tions communicated from Abroad 


Communicators are given in 


Italics after the Applicants’ Names. 





Nos. | 


and 
Dates. 


1882 


June 6 
2643 


2644 
2645 
2646 


2647 
2648 


2649 
2650 
2651 


2 | Lake. 
| W. G. Stone, Bath. 


NAMES, &0 
oF APPLICANTS. 


H. Woodward, Shep- 
herd’s Bush 
Varicas. 


W. J. Dann, Leeds. 
Pitt. Hinckley 


Culver 
J. Robertson, Govan. 

H. Westman, Bir- 
mingham 

J. Helyar, Yeovil. 

Wetter. Papkte. 

B. Posner, P. Rosen- 
berg, and W. Ludeki, 
London. 

Cussons. 


Richardson. 


and 


R. J. Hatton, as 2 
ford, and L. 
Paul, aoe 

4. ¥ Hope, Wednes- 


yury. 

J. Harris. London. 

A. E. Harris, London. 

A. Muirhead, West- 
minister. 

W.B. Brain, Cinder- 
ford. 


Wetter. Staniey. 

J. Blyth, Glasgow, 
and D. B. Peebles, 
Edinburgh. 

J. Davies, Manchester. 

J. Farmer, Salford. 


Von Nawrocki. 
rein chemischer Fa- 
briken, 

E. E. Frost, London. 

J. T. Reeve, London. 


G. H. Ellis, London 


R. Maynard, Whittles- 


ord. 
J. Jeyes, Plaistow. 


C. J. T. Hanssen, 
Flensburg. 


Thompson. Se/vig. 


Lake. 
Lake. 


De Pass. Gloker. 

H. Alabaster, South 
Croydon, T. E. Gate- 
house, Camberwell, 
and H. R. Kempe, 
Barnet 

Clark 
cuyer 

R. Hodson, Blackwall 

F. © ew West- 


min 
T and J “Brooke, Shef- 
R. Wood and J. Whyte, 
Manchester. 
Edwards. 


H, Aitken, Falkirk. 


Young. 
Binnie, 


Gerard-Les- 


Dupont, 


W. H. Sleep, Crofthole.| 


A. Nickels, Liverpool. 

G. Falconnier, Nyon, 
Switzerland. 

M. A. Wier, London, 

E. Clark, London. 


C. G. Gumpel, London. 
Gedge. ‘aine. 

Wetter. Zagle Me- 
lallic Brush Co. 


McMillan. McMillan. 


J. and B. La 
London. 

C. 8. Smith, Leicester. 

Lake. 


J. Swaine, 


Mert, 


Weston, 

Hands- | 
worth. 

F. Lennard, Shore- 


ham. 
2697 Brouks. Partly Chew, 


Ve- | 


ABBREVIATED TITLES, &0. 


Secondary batteries and means for 
charging and recharging them. 
Underground electrical conductors. 

(Complete specification). 

Apparatus for marking lays used in 
cutting out clothing. 
Car brakes and starters. 
specification), 

Metal tubes. 
Bathing machines 


(Complete 


Pique glove sewing machine. 
Umbrellas. 
Cigarettes. 


Date indicators 
= "ae trousers when out of 


Electric lighting. 


Elevating machinery. 


pelting os - windows, & 
Railway 
Secondary batteries. 


Primary and secondary batteries, 
and mode of applying such bat- 
teries to lighting, power. heating, 
and other purposes. | 
Carbon burners for electric lamps. 
Producing and measuring electric 
currents. 


Kilns for burning bricks, &c | 

Apparatus for drying and pul- 
verising blood, &c. 

Manufacture of sulphide of sodinm 


Tables and other articles of furni- 
ture 

Wicks used in obtaining illumina- 
tion or heat. 





| Portable soles and heels for boots 

| and shoes. 
Portable chaff engines. 

' 


Antiseptic preservative. curative, 
and cleansing compounds. 
Plugs for insertion in water, and 
other mains, for connecting 
service pipes to such mains under | 
pressure. 
| Centrifugal governors and speed | 
indicators, (Complete spectfica- 
tion), 
Manufacture of looped fabrics. 
Process and apparatus for the 
manufacture of gas. 
Electric arc lamps. 
Telephones. 


Forming or preparing electrodes for 
secondary batteries. 

Rotary engines. 

Railway rails, and fish-joints and 
fish-joint chairs. : 

Attaching handles to cutlery, tea- 


pots. &c. 
Wheels of perambulators and other 
vehicl 


es. 
| Apparatus for testing the capacity 
of the lungs. 
Treating carbonaceous, bituminous, 
and other substances, to obtain 
products therefrom. 


Mach: a for tilling and raising|| 27 


potatoes, &c. 
Ships’ caomes berths. 
Feeding bottles. 


Electric lamps. 


2703 


2704 


June 9 


2705 
2706 


2739 


2740 
2741 


2742 
2743 
44 


2745 


2746 


An adjustable arm strap for ladies’| | 2747 


underclothing. 
Voltaic batteries. 
Mail elevators. 
rushes, (Complete specification). 1 
Plugging the ends of boiler tubes, | 
Materials for purifying casks, &. | 
ae for compressing lime, | 
into solid or coherent form. | 
Dynamo or magneto electric ma-| 


chines 
Fixing “the drills of rock-drilling 
machines in their holders, 
| Stills for tar or oil. 


a for propelling road 


carriages, 
a driving light machinery. 





NAMES, &0. 
OF APPLICANTS, 


W.J. Brewer, London. 
J. Howard and E. T. 
a Bedford. 


A. 2. Leask, Lon- 
don. 
Morgan. 
J. W. Morris, Liver- 

pool. 

H. R. Griffin, London 

J. Sinico, London. 

J. M. Stuart, London, 
and J. Elliott, Rei- 
gate. 

R. Scaife, Colne. 


F, J. Bolton, London. 


Royer 


F. J. Bolton, and J. 
A. Wankiyn, Lon- 
don. 

G. Anderson, Ar 
broath. 

Ting. Har 


Late. Kri 


Lake iwi 
B. W. We vb. tion. 
E. A. Parnell, Swan- 


sea. 
T. E. Knightley, 
London. 
J. Casey, London 
T. Ogden. Burnley. 
Lake. Janney. 


G. H. Garrett, Lon- 


on 
A. W. Gillman and 8 
Spencer, London 
. P. Price, London. 
C. G. Gumpel. London. 
Barlow. Giihring and 
Kohrer, 
J. M. Cameron and 
Anderson, 
London. 
Clark, Oudry, 


H. Aydon, Hounslow, 
and E. Field, West- 
minster, 

M. Cockburn, 


irk. 
I. Beardmore, 


Fal- 
Glas- 
gow. 
G. R. Hislop, Paisley. 


Brewer. Turbiaur. 
R. Morris, Black- 


heath. 
R. Morris, Black- 
heath. 
J. Mathieson, Strat- 
ord. 
8. i Birming- 
2. “Clayton, Deep- 
w ; "howe, London. 


F. W. Wruuck,Anclam. 

J. Higginbottom and 
0. Stuart, Liverpool. 

G. Zanni, London. 

G. Zanni, London, 


W. E. Heavens, Pim- 
lico 

Edwards. 
Chollet, 

Imray. McTighe and 
McTighe. 

Klein. 


L. Gye, London 
W. H. Hall, Kew. 


Chollet and 


Bitiner, 


E. Bramwell, 8t, 
elens. 

C. -—m Hollo- 

Ww. Moreen, Ponty- 

P. Seaham and R. H. 
Seaton, Bath, 

J. Lane, Pulliam. 

Cc. TT. Wordsworth, 
Leeds, and J. Wol- 
stenholme, Rad- 


cliffe. 
H. Faulder, Stock- 
port. 


Ju 
Axle bearings and their lubrica-|; 12 
tion. 2 


Harrows. i| 
Malleable iron. 

Exhausting apparatus 

Agperatas for ievelling molehills, 


Heating or preserving the tempera- | 
ture of tea, &c. 

Appliance to facilitate the exhibition 
of advertisements. 

Method of advertising. 

Treatment of ores, 


Spinning and doubling or. twisting 
cotton, &c, 

Treatment of sulphate of strontia 
and sulphide of strontium for the 
production of caustic strontia and 
carbonate of strontia. 

Treatment of gases containing 
ammonia for the _———- of 
artificial manures, 

Machines for cutting stone. 


Rolls for rolling mills. 
Electric lamps 


Improvements in gunpowder. 

Tills for the prevention of fraud 

Treatment of regulus or matte, for 
the extraction of metals. 

Tramcars and tramways. 


Water-closet apparatus. 

Boiler furnaces, stoves, &c. 

Coupling and buffing apparatus for 
railway vehicles, (Cuomp/ete speci 
JSication), 

Facilitating the raising of carriage 
windows, 

“False bottoms” or 
plates” for mash tubs. 

Secondary batteries, 

Electric lamps. 

Sewing machines, 


“ drainage 


Apparatus for granulating glucose 
grape sugar, &c. 


Bilge water alarms for vessels, &c. 
| 


Construction and mode of working 
apparatus wherein steam is gene- 
rated to actuate motive power 
engines. 

Public washing houses. 


Steel ingots for rolling into plates 
without hammering. 

Treating waste lime to separate 
sulphur compounds 

Revolvers or pocket pistols. 

Moving targets. 


Utilising the cases of spent cart-| 


ridges. 

Governing the feed of electric arc 
lamps. 

Compressed air machines for aera-| 
ting and raising beer, &c. 

Negro-pots, Dutch stoves, and other 
cooking utensils. 

Antifriction bearings for vehicle 
wheels. 

Apparatus for throwing balls. 

Adjusting the rollers of roller mills 
for crushing, grinding, &c. 

Electric lighting apparatus. 

Illuminating conductors for incan- 
descent electric lamps. 

Lanterns for lamps. 

Ap tus for finishing textile 

fabrics, 

Dynamo - electric 
electric motors. 
Jication), 

Machinery for the manufacture of 
artificial flowers. 

peniceating firearms. 

Rigging of sailing vessels. 


machines and 
(Complete spect- 


Burning pyrites, &c. 

Capsules for the necks of bottles. 
Miners’ safety lamps. 

Gas engines. 

Electric lamps and apparatus there- || 
Gas ; motor engines. 


| 
Appecains to emboss sugar medals | 
or advertising purposes. 


«i 


2764 


oo Am &e. } 
Linawts, | 


ABBREVIATED TITLES, &c 





Electric 
electricity. 


W. Chadburn, Liver- | 


pool. 
C. G. Gumpel, Lon- 
don. } 


| 
Clamond. Gas-burners. 


Brochon and 


Imray. 
Clark. 
Co. 
Lake. Moffatt, 
Lake. Aichard. 

M. and L. Campe, 
Berlin. 

D. G. Fitz- Gerald, | 
D. G. Fitz-Gerald, 
Brixton 


Brixton 
Clark. , 


| facture. 


stock. 


lamps 


and generating 


Voltaic batteries for portable lights. 


| Extracting glycerine from the resi 
duary liquors of the soap manu 


Electric lamps. 
Posts for telegraph wires, &c 
Paper-bag machines 


Voltaic batteries. 
Manufacture of peroxide of lead 


and reduction of certain metals 
Single-rail railways and rolling 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents, 


I1.—Announced June 9 





Name. No. Narie. 


Name. 








1882 
Groth (Vor- | 2300 | Whiteman 
ber 7) (Lee) 
Armour Bramwell. 
Arnold Benvenuti, 
Hale. Robinson. 
Wilson Thomas 
Hearington. Von Naw- 
Sombart rocki 
(Assman) (Schmetzer 
Brookes, Von Naw- 
Brookes, & rocki 
i (Schmetzer) 
Farmer 
Cumine, 
Robson. 
Engel 
(Schultze & 
Meyer) 
Smith. 


(Kearney). | Liewellin. 


I1,—Announced June 13 


Name Name 


Cowan, 

Glaser 
(Bochumer 
Veret 
Bergbau und 
Gussstah 
rabrikation 

Handtord 


(Stern and 


ns jf 


Haywood 
| Emmens. 
Haddan 
| Fesch and 
Co.) 
| Preston, 


Name 








Wellin. Pitkin. 
Haddan Cocks 
(Arafian Greenhous 
@ Isaa Wetter 
Sauvee (Simon an 
(Amagat). Petit). 
Gain 2403 | Justice 
(Street). 
Hewson. 
Mill Lake 
Chameroy. (Gemiperle) 
Paterson. 2409 | Lake 
Cowper. (Lory)* 
Mewburn 2411 | Boult 


2405 
2407 








2441 


Nuttall and 
Tapley, 
— 
Hickisso 
Ph< smpso on 
) 
Barrie 7 ent 
De Laver 
nede 
Wood. 
Muir, 
Greenwood, 
Johnson 
(D forr) 


Lake (( 
Wones 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


No. 


1882 | 


2623 
2632 
2044 


Name. No. Name. 





1882 
2646 | Pitt (Hinck- 
ley and Cul- 
rer) 
Thompson 
ig) 


Lake ( Wood) 

Lake (Wood) 

Varicas 
(Richard- 2671 


NOTICES TO PROCEED, 


2690 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


No. Name. 


Wetter 
(Za 
M. badd 
Brush Co.) 
Lake 


2719 


1,—Time for entering Opposition expires Friday, 


June 30, 1882. 





No. Name. 


1882 


ved 


Name. 





Morgan 
(La Societe 
Anonyme 
de produits 
Chimiques). 

Johnson (De 
Bisschop). 

Heald, 
Sharman. 
Williams, 

| Rowan. 


Van Wagner 
(Hudson). 
Morgan (Cuff 
and Judd), 

Wiiliams. 

Settle. 
Clark. 
Jackson. 
Crawford & 
Mellor. 
Shaw. 








Name. 


Sugden anil 
Binns. 
| Abel (Kaiser) 
Carew 
(Sladen, 
McLeod, & 
White). 
| Scott. 
| Rogers. 
Common. 
Thompsou. 
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No. Name. No. Name. No. | Name 
882 | 1882 1882 | 
669 | Claes 822 | Ellis. 2124 | Hart. 
716 | Jones 979 | Allison 2216 | Summers 
722 | Randal). | . (Coppée). 2222 | Haddan 
740 | Lake 1123 | Annandale. (Bond). 
| (Tassigny 1601 | Teague, 2233 | Stuart, 
Freres et 1690 | Gilchrist andj 2272 Hale. 
Co.) Thomas 2300 | Whiteman 
767 | Gates (7. K,]| 1793 White. (Lee). 
and F. B. 1949 | Thomas, 365 | Lake (Budd) 
Thurber andj 2002 | Crampton 96 | Dyer. 
Co.) 2027 ~Whittingham] 2644 Varicas 
789 | Murray. 2054 Buchholz (Richardson) 

















11,—Time for entering Opposition expires Tuesday, 


July 4, 1882. 






























































| j 
No Name, No. | Name. No. Name. 
1882 1882 1882 | 
250 | Haddan 732 | Gentles. 1413 | Willis 
(Devéze) 734 Hacking and fj 1461 | Turpin, 
583 | Roberts Grube. 1494 | Spence, 
600 | Smith. 753 | Keith, 1650 | Penn. 
614 | Haigh and 783 | Benvenuti. 1672 | Everitt. 
Nuttall 790 | Wigham 1803 | Leask. 
615 | Miles 793 | Cravenand {| 1842 | Doty. 
622 | Brydges Warburton] 1886 | Morley. 
(Heller and) 814 | Abel 2064 | Lake (Von 
Atzler (Facobsen). Rettzner). 
628 | Oswald. 855 | Wirth 2151 | Dick and 
637 | Lake (Des- (Sebold and Packer 
champs, Nef). 2215 | Gilbert. 
Clark, and| 891 | Nordenfelt, 2245 | Hodgson. 
Burr) 901 | Fraser. 2278 | Lake 
641 | Mart and 950 | Bonwick (Lewis) 
Bradley. 1011 | Clark (£/asticf 2294 | Prentice. 
658 | McLean. Wheel and | 2296 | Livet. 
678 Watson Manu- 2319 | Rock (Lees, 
679 Gavett facturing Rock, and 
(Kiernan). Co.) | Moore), 
685 | Clark (De- 1030 | Abel 2357 | Barrett. 
udun)e (Martius) 2407 | Lake (Gem- 
693 | Qualter 1055 Lake | _ perlé) 
713. «Lake (Fréres). 2623 | Lake( Wood) 
(Ber 1269 | Wilde. 2652 | Lake ( Wood). 
718 | Dutton 1314 | Mortonand | 2646 | Pitt(Hinckley 
(Atherton). Williams. | and Culver). 
720, Abel | 
(Lor 
PATENTS SEALED. 
I.—Sealed June 9, 1882. 
No. Name. No. Name. No. Name. 
1881 1881 1882 
3023. Armstrong. | 5699 | Hurt and 1009 Lake 
6408 Krom Strathern Bliven). 
schroder, 5703 | Brown, 1046 Rowland. 
5423 Geissler 1882 264 Lake: 
5425 Lake 13 | Little and (La Société 
(Fowler) Nickels. Oeschger 
5426 Forder. 149 | Bayzand and Mesdach and 
5443 Webster and Boyle Cie.) 
Clegg 220 | Cottrell 1373 Bridgewater. 
1445 toss 363 | Clark 1439 += Fielding 
5446 = Boyle (Elbing). 1472 Lyon 
5449 ~Lake 462 | Turner. 1591 Lake 
(Ber n)j 609 Greener. ( Wilhelm), 
5471 Loveday 853 | Clark 1635 ke 
5481 ~=Fitz-Gerald McCarrol!) « Webber, 
5501 Rammell 877 | Lees. Kelly. Rand, 
6523. Chapman 902 | Haddan and Given). 
5541 Bowen (Trivier). 1657 Lake 
5664 Hulse 996 | Brandon (Moore). 
5669 Lake (Morley 1865 Lake 
(La Société Sewing ( Feister). 
la lecon- Machine 
stitution Co.) 
Viticol 
II.—Sealed June 13, 1882. 
No. Name. Name. No. Name. 
1881 1882 
5339 | Wild | Rogers. 46 Haughton. 
5454 | Lewis | Summers. 95 Mackenzie. 
5457 | Howarth 633 | Garvie. 382 | Johnson 
5473 | Sharpe 641 | Mills (Orto) (Allen). 
Scott, 5642 | Roberts. 421 | Perks, 
Griffin. 5662 | Clark 484 Lake 
Watson, (Sillzére). (La Grange). 
Emery 5680 | Abel 526 | Wheeler. 
Lake (Clark) (Oberdorfer| 776 | Duncan. 
Hutton | _ & Honig). | 1024 | Irish. 
Grout and 5692 Jones. 1026 | Niel. 
ones 5714 | Johnson 1374 | Stansfield. 
Ingham. (Geneste, 1390 Rogers. 
Thomson. Herscher, 1393 Rawes, 
5559 | Warner and Co.) 1437 | Cohré. 
(Britt). 5720 | Holmes. 1582 | Farmer. 
5585 | Haddan 5741 | Lloyd. 1844 | Deighton. 
(Roussille)| 5747 | Clark (De 
5613 | Mills( McLean Barbaran) 








June 3, 1882, 


5, 


FINAL SPECIFICATIONS FILED. 


Nos. 5284, 5286, 5288, 5291, 5295, 5307, 5310, 5312, 


5813, 5317, 5447, all of the year 1881. 
5012, 5811, 5316, 5823, 5330, 5331, 5347, 5359, 
5365, 5468, all of the year 1881, and 660 of the 


year 1882. 


5327, 5329, 5332, 5834, 5385, 5538, 5340, 5355, 
3361, 5385, 5390, 5399, 5439. all of the year 
1881, and 304 of the year 1882. 

5342, 5343, 5345, 5350, 5351, 5352, 5353, 5354, 
5357, 5360, 5876, 5377, 5881, 5383, 5411, 5563, 


all of the year 1881. 


5366, 5372, 5373, 5375, 5387, 5389, 5391, 5397, 
5404, 5409, 5492, a)l of the year 1581. 

5378, 5879, 5880, 5882, 5386, 5896, 5398, 5417, 
5418, 5421, 5427, 5429, 6478, all of the year 


1881, and 39 and 627, 


bo 


th of the year 1882. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 



































No, Name. No, | Name. No. | Name. 
1879 | 1879 1879 | 
2120 | Thompson 2156 , Hickman 2180 | Krogh. 
(Belcher). | 2159 | Glaser 2183 | Von Naw- 
2126 - Kempson and (Haarman) rocki (Juél) 
| Fletcher. 2160 Crane and 2185 | Von aw- 
2128 | Tatham. oir. rocki 
2131 | Mathews. 2165 Todd | (Roussett). 
2133 | Davis. (Jolissaint- | 2186 Von Naw- 
2134 Younger, Vonéeche), rocki (Gold- 
2135 | Haddan 2166 Stoffel and schmidt). 
(Batchelder), Shedlock. 2191 | Benson 
2140 | Gubbins. 2167 Wilson. (Rider), 
2143 | Kesseler 2168 Lake 2192 | Weare. 
(Seiffert), (Déchamp). 2194 | Guise. 
2146 | Clark. 2172 Knox and 2196 | Darbyshire. 
2150 | Bonneville Knox. 2202 | Lake (Blood, 
(Couteau). | 2174 Clapham | Mills, and 
2154 | Millar and 2177 = Tisdall. |  Dfilis). 
Durie 2178 Moore and | 2206 | Lake (Emery 
Swalwell, and Emery). 
ll.—T7hrough Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No. Name. No. Name. 
1875 1875 1875 
1954 | Coleman, 1989 | Shackler andj 2015 Hyatt, 
1963 | Moscrop. Newsam. | 2035 Smith and 
1968 | Legge and | 1992 | Anderson. Smith. 
Richardson.| 2001 | Mondollot. 2043 «Clark 
1971 | Kunkler. 2003 | Deacon. (Hussey). 
1985 Richardson. | 2005  Frearson. 2048 Bailey. 
1986 Drummond. | 2013 Edwards. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 














| | 
No. | Name. No. Name, No. Name. 
1879 1879 | 1879 
2250 | Hesse. 2341 | Clark (De Ja | 2812 | Scott. 
2299 Austin. | Barritre), | 2342 | McBride and 
2360 Westing- 2422 | Horsley, Mackenzie. 
house 2265 | Jeffs. 2456 Cadman. 
2356 | Kilbourn, 2270 | Stevens and | 2887 Hookham, 
2402 Edison, Smith. 2297 Lee & Jones, 
2447 | Watkins. 2529 | Justice 2301 Werdermann 
2576 | Edison, (Washburn | 2302 Mceliroy. 
2286 | Wilson and and Moen | 2329 | Mctvoy. 
Wilson Manufac 2428 | Joslin. 
turing Co.) | 2464 | Eyre. 











PATENTS IN RESPECT Of WHICH THE SEVENTH YEAR'S 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED 


STAMP 























No, Name. No. Name. No. Name. 
1875 1875 1875 
2270 «=Wright. 2486 Bousfield 2155 | Summer- 
2163 France and (Kohrig & scales, 
Bradsworth zillas). Marks, and 
2253 | Lofts, Smith. 
2154 Alexander 2171 «Alexander 
(Rowan) (Rowan). 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JUNE 10, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mk. H. READER LACK. 
4509. Sheaf-Binding Machinery: J. Hornsby, 
J. Innocent and G. T. Rutter, Grantham. [6d. 6 Figs.) 
—Refers to improvements on Patent 1426 of 1881, Use is made of 
an endless chain ejector of intermittent action. A uniform strain 
on the binding string is effected by means of a conical tension 
roller. The movable guiding surfaces of the packing apparatus 
are arranged to insure easy working of the claws. The knotter 
apparatus is operated by a cam fixed on the binder spindle, (Oc- 
tober 15, 1881). 


4515. Applying Cold Air for the Manufacture 
of Ice, &c.: J. Sturgeon, Liverpool, and J. W. de 
Villemont, Galwey, Warrington, (6d. 4 Figs.)—In- 
stead of applying cold air to one large chamber, several small 
chambers, which may be disconnected from each other, are 
employed, Trays are used for holding the water to be frozen 
(October 17, 1881). . 


4607. Magneto-Electric Machines: H. F. Joel, 
Dalston, London. (6d. 25 Figs.—The improvements “ are 
essentially in the construction of the frame, the fleld magnets, the 
revolving armature, the commutator, and the brushes and frames; 
and, further, in the novel disposition of the magnets relatively to 
the armature, and in the method of connexion between the 
armature coils through the commutator.” The illustrations are 
two elevations of one form of generator. There are four field 
magnets with poles NS, N'S! at their centres, and each pole 
carries a pole piece nn', The revolving armature has nine coils, 
and is wound on a hollow annular core, carried on a non-magnetic 
boss provided with arms. The construction of this centre or core 
can be partly seen in Fig. 2. It consists of a boss with arms, 
which support two rings of wrought iron, each made of two layers 
of overlapping plates, and separated by an air space. Around 
these two rings the coils are wound, after the manner that obtains 
in the Brush armature, and between them iron cheek pieces ¢¢ 
are fixed. These cheeks have hooks that pass over the edge 
and down between the rings, which are magnetically insu- 
lated from each other. It has been “found that the strongest 
action obtainable from ring armatures with projecting cheeks, of 


break from the ends of the extending pole pieces.” To intensify 
this action the pairs of pole plates are arranged “to alternately 
overlap or be in advance of one another. In this case the coil 
is at the moment of its ing across the centre of the pole 
plates comparatively neutra!, whilst at the same moment, in 
consequence of the odd numbers, there is no neutral coil in 
front of the centre of the other poles.” The pole plates 
may be modified by affixing thereto slicht internal radial 
projections, like broad chipping pieces. In such an arrange- 
ment the neutral coils are cut out between the pole plates 
as in ordinary ring armatures, and not in the centre, “and the 
magnetic make and break takes place at or near the centres of 
the pole plates.” By this construction of pole plates there is 
gained ‘‘ the advantage of the currents from the induction action 
being added to the currents from the magnetic make and break.” 
In Fig. 2 there is shown one of Varley's commutators, consisting 
of a number of rings, corresponding to the sirgle or double coils on 
the armature, with insulating spaces for reversing and cutting out 
the bobbins as desired. The brushes and holders can be adjusted 
angularly by the handle Z, and each brush can be moved in and 
out by a rack and pinion. Another form of commatator is made 
with segmental plates, Gramme fashion, but instead of being 
straight each plate is stepped in the middle, so that the brush is in 
contact alternately with one plate and two plates, In conjunction 




















with this commutator there may be constructed on the same axle 
a short-circuiting device, consisting of an indented metal wheel 
with the indentations filled with insulating material. ‘This device 
enables one through a subsidiary brush or brushes to short-circuit 
from the commutator through the exposed metallic portions at the 
intervals of the insulating material occurring at the time of the 
increase consequent on the cutting out of the neutral coil,” This 
device may be used to connect up in a shunt circuit supplementary 
coils of wire coiled round the field magnets in a similar method to 
that advocated by Wheatstone, or the current may be led through 
a separate leading wire to be utilised as may be desired. A second 
type of generator has its field magnets arranged as in the figures, 
but the opposite poles are of unlike name. The two rims of the 
armature core are magnetically connected and each is wound with 
independent coils. The connexion between the coils and the com- 
mutator plates is made by wires, each of which leads from one 
commutator plate and is branched to the similar poles of a pair of 
coils, one on each ring, but one coil in advance of the other. A 
third machine appears to resemble the Gramme generator rather 
than the preceding, the special feature being that the ends of the 
pole pieces are bevelled off at an angle, so that coils emerge 
gradually from their influence, In the fourth and last machine 
there are four polar fields around an armature like the one shown 
in the figares, but with eight coils instead of nine. These are 
divided into two distinct circuits, and, from the construction of 
the armature, each system of coils is at one time alone in connexion 
with the leading wires through the brushes and at another time 
the two systems are combined in parallel circuit. (October 21, 
81). 

4641. Targets, &c.: W. R. Lake, London. (A. Boivin, 
Paris), (6d. 10 Figs.}—When one stud of the target is struck two 
electric currents are sent, one into the electro-magnet of a hori- 
zontal marker and the other into the electro-magnet of a vertical 
marker, and the result is that the two markers are operated 
and the number appears on the indicator. (October 22, 1881). 


4654. Electric Incandescent Lamps: G. G. 
Andre, Dorking. [6¢. 6 Figs.}—To form the filament a 
vegetable fibre, such as rattan, is immersed in a mixture of 
one part nitric and four parts of sulphuric acids, and, after wash- 





ing, it is steeped in a solution of nitro-cellulose, in ether, or other 
solvent. [tis allowed to remain there until it assumes a semi- 
dissolved state, The materiai thus prepared when dry is ready to 
be formed into the shapes required. Itis then carbonised in the 
ordinary way and treated in ether, tar, boiled linseed, or other 
drying oi], sugar syrup, solution of starch, dextrine, and the like, to 
fill up the pores, The filaments are then calcined to carbonise the 
absorbed substances, or the pores may be filled up by heating 
the carbon in a vessel of hydro-carbon gas. Or instead of this the 
filament may be steeped in drying oil, and the oil allowed to 
before calcining. Or burnt linseed oil may be used mixed wit 








this or other construction, occurs when the cheeks make and 


lampblack and rubbed into fibre, The ends of the bridge may be 
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inserted into sockets at the ends of the conducting wires, and be 
fixed by dissolved nitro-cellulose, wood pulp, or burnt boiled oil 
carbonised by the current. This is shown in Fig. 1, where 6 are 
carbon biocks or metallic sockets attached to the conducting wires 
cc, @ isthe filament. and dd are wiree connected to each of the 
blocks, which are united by a wire ¢ to complete the circuit during 
the carbonisation of the contacts, Another method is to couple 
the filament to the wires by aid of a clip of mica or steatite. 
Fig. 2 shows the exhausting apparatus. At each end of the bulb 
there is fixed a contracted tube, and to the lower of these there is 
coupled a vessel of mercury by means ofa flexible tube p. When 
the vessel is raised to the position shown the globe is filled with 
mercury, and the greater part of the air expelled through the tube 
j, which is then filled with a soft stopping. The vessel of mercury 
is then lowered more than 30 in, to create a barometrical vacuum in 
the globe. This liberates all the occluded gases, and when the 
vessel is again raised these gases are forced out of the tube j, which 
is unstopped and then sealed, On the vessel being again lowered 
the tube £is sealed. (October 24, 1881). 

4658. Watches: 8S. M. Morgan, London. [(d 
8 Figs.]—Refers to various combinations of parts for the purpose 
of affording more room for the barrel or other part of the move- 
ment without affecting the outside appearance, (October 25, 1881). 


4673. Machinery for Mixing and Kneading: J. 
Melvin, Giasgow. (6d. 4 Figs.|—Consists of an arrangement 
of three rotating mixers within a kneading trough. (October 25, 
1881), 

4678. Apparatus for Heating, Cooking, &c., by 
Gas: 8. Leoni, London. [td 2%|/igs.)—Has reference to 
several forms of burners for various purposes "For heating rooms 
they are fitted below a fireclay tile set in a metal frame and slotted to 
receive metal clips filled in with asbestos. Refers also to the con- 
struction of water heaters. (October 26, 1851). 


4690. Coupling Sass for Railway Vehicles: 
G. Turton, Wes ste (104. 24 Figs,j—Is for improve- 
ments on Patents 3113 of 1879 aaa 1975 of 1880, and is designed to 
increase their efficiency and take up the slack of the coupling 
hooks. The pin g on which the hook is pivotted is carried ‘n 
sliding pieces ¢ ¢ connected to the buffer block, which is forced 
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outwards by the springs e abutting on the part A. This part is 
connected to the draw-bar by means of two eccentricsdd. When, 


therefore, the eccentrics are turned by means of the handles, the 
hook moves forward to engage with the next vehicle. When the 
handles are returned the hooks are tightened up again. Many 
other modifications are described in the specification, which con- 
tains six sheets of drawings. (October 26, 1881). 

4691. Machines for Cutting and voruins Corks 
for Mouthpieces for Cigars. &c.: Gardner, 
London. (. S. Elkins and C. G. Clark, New yor and E. C 
Hine, Brooklyn, U.S.A.) (6d. 8 Figs.)—The cork is fed automatically 
to external and internal cutters provided with plungers for expel- 
ling the cork. (October 26, 1881), 

4708. Arranging. Fixing, and Protecting Screw 
Propellers, &c.: J. W. Leishman, London. [év. 
7 Figs.j}—To avoid resistance when at rest the propeller is moved 
to and enclosed within a case or recess formed in the stern-post. 
(October 27, 1831). 

4722. Velocipedes, &c.: 
(64. 9 Figs.)—Refers to the bearings, 
and other details. (October 28, 1881). 


4745. Apparatus for Heating Water, &c.: 


F. W. Jones, Exeter. 
pedals, brake apparatus, 


R 


T. Gillibrand, Darwen, Lanc. [td. 5 Figs.})—Flue pipes 
filled with fireclay blocks pass from the Pee, e through the 
boiler. (October 29, 1881) 

4753. Air Compressor with Pneumatic Self 


Acting Reversing Gear: M. Bauer, London. (’. 
Mayrhofer, Paris). (6d. 9 Figs.)—Water under pressure is supp lied 
to the compressor through a@ pipe and two cocks; a lever is so 
connected with these cocks that it holds the one closed and the 
other open; the water thus passes through the first cock anda 
pipe to a water chamber or reservoir. The air in this reservoir is 
compressed by the water and forced into a safety apparatus through 
@ valve and pipe. This safety apparatus contains a float. The 
air entering the safety apparatus surrounds the float and goes 
through a pipe to the cock of a high-pressure air reservoir; when 
the lever belonging to this cock is depressed the cock is open and 
the sir goes through a connecting pipe into the high-pressure 
reservoir, From this high-pressure reservoir the air passes 
simultaneously through a pipe and cock which is likewise open, 
when its lever is depressed, to a driving or service air reservoir 
through another pipe, and is delivered from the said service 
reservoir to the place where required through an outlet cock. 
(October 31, 1881). 


4760. Apparatus for Facilitating the Removal 
of Yeast from Brewers’ Fermenting Vessels: P. 
Smith, Sevenoaks, Kent. [d. 2 Figs.)|—By means of a 
telescopic arrangement the height of the outlet tube may be 
adjusted. (October 31, 1881). 


2764. Rock-Drilling Apparatus: W. Morgan- 
Brown, London. (Ll. 3. Stone, Marblehead, Mass., U.S.A.) 
(8d. 10 Figs.)—Consists in the combination in the tripod te 
column and supporting legs, whereby the position of the drills 
may be adjusted independently of the tripod. The head of the 
outer casing contains the main inlet port, through which head 
passes the piston rod, an auxiliary piston working in the casing 
and adapted to engage the piston rod and act as a piston therefor 
during a certain portion of its stroke. (November 1, 1881). 


4777.* Electric Lamps: E. R. Prentice. Stow- 
market. Suffolk. (2d.) The upper carbon is suspended from 
@ piston which moves in a cylinder filled with glycerine. Com- 
munication is made between the two ends of the cylinder bya 
passage governed by a solenoid core acting as a valve, When the 
circuit is comrleted the core moves downwards, compressing the 
fluid in the lower part of the cylinder and raising the carbon- 
holder. As the electrodes waste the core rises and allows the 
glycerine to pass from the lower to the upper side of the piston, 
(November 1, 1881). 


4781.* Manufacture of Frillings and Trimmings, 
&c.: E. A.Cowper, Westminster. (2¢.)—This is effected 
by means of a frilling machine which is not clearly described. 
(November 1, 1881) 


4796. Lavatories and Urinals: G. H. and 5S. 











Jennings, London. [6¢. 13 Figs.]—Tippivg basins are so 
fitted that they may only be lifted from the pivot when in one 
particular position. Refers also to a combination of tipping basin, 
lavatory, and urinal. (November 2, 1881), 


4800 Pneumatic System of Removing Night- 
Soil and other Matters from Cesspools, ac: A M. 
Clark. London. (La Cumpagnie Générale de Salubrité, Paris). 
(1s. 16 Figs.}—Consists in the employment of a system of pneu- 
matic tubing for conveying the night-soil from the cesspool or 
place of deposit to works for its conversion into chemical products 
and manure. (November 2, 1881). 


4806.* Holders for Leads and Crayons: A.P 
Hansen, London. ([24)—These consist of two semi-tubes 
connected by levers. (November 3, 1881). 

4815. Carriages Employed in Bobbin-Net or 
Twist-Lace Machines: W.Spowage, Nottingham. 
{4d. 4 Figs.}—To prevent wrong gatcing one or more studs are 
fitted to project from one or both sides of the carriage near each 
breast. (November 3, 1881). 


4818* Driving Percussive Rock Drills: T.R 
Jordan, London. (2¢.)—Consists in the combination of a 
hydraulic motor with any percussive rock-boring machine in which 
the blow is given by air or springs, (November 3, 1881). 


4819. Motors Actuated by Electricity: W. 
Lloyd Wise, London. (£. Biirgin, Basle, Switzerland). [6d. 
3 Figs.|}—A is a hollow sphere of thin brass divided into two hemi 
spheres B and C, whose junction forms a horizontal great circle. 
These hemispheres are wound with insulated conducting wires D, 
coiled in convolutions parallel to the horizontal plane of junction 
On the shaft F is fixed an iron core G wound with insulated wire 
into the form of a sphere. J is the commutator formed of three 
insulated parts (I, I1., I1I.). The extremities of the conductor on 
the core G are connected to the segments I. and II., while those of 
the conductor on the stationary part are connected to a pair of 
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one only, viz, 6, is shown in the drawing 
Ibe current enters at K, which is connected to the brusha and 
the segment L., and then traverses the layers of the conductor on 
the core and returns to Il. In this manner it always traverses the 
bobbin in the same direction. From the segment II. the current 
passes through the brush 4 into the outer conductor, and after cir- 
culating through it comes out again‘in the segment III., whence it 
passes througn the other brush to the negative terminal. The core 
Gis of non-magnetic material, but it may be soft iron r’ & perma- 
nent magnet. In the latter case it need not be wrapped. (November 
3, 1881). 


4821. Apparatus for Measuring Water,&c.: W. 
Jones, Manchester. (8¢. 21 Figs.j— The patentee claims, 
firstly, in meters provided with two pistons connected together, 
placing the valve by which the movements of such pistons are 
controlled between the pistons, such pistons actuating the said 
valve by means of a spring; secondly, mounting the valves upon 
a part traversed to and fro by the pistons, thereby dispensing with 
the usual thoroughfares formed upon the cylinders; thirdly, 
forming the diaphragms used in meters { uring a#riform 





site brushes of which 


” meas 





fluids of asb 1aped into suitable form; and, fourthly, other 
details. Referring to the figure, which illustrates the first part of 
the invention, the water enters the meter at 21, and flows, as the 
parts are shown, by the passages 8 and 7 to the left of the double 
piston, impelling it to the right. Near the end of its traverse it 
strikes the tappet 16 and reverses the valve 44, when the water 
flows to the other end of the cylinder, and that which had pre- 
viously entered exhausts through the cavity of the valve. (No- 
vember 3, 1881) 

wy ¥ Regulating Dynamo-Electric Machines, 


: C. A. Carus-Wilson, London. [6d 7 Figs.)—The 
- ts are, first, to provide a regulator for dynamo machines to 
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regulate the supply of current to the demand; secondly, to pro- 
vide a regulator to prevent the current exceedinga given maxi- 
mum; and, thirdly, to provide a governor for electric motors, so 
that a certain maximum velocity cannot be exceeded. Under the 
first head a centrifugal governor is driven by an electro-motor 





arranged as a shunt between the main leads. When the arms of 
the governor rise above a determined position it short-circuits a 
portion of the convolution of the fleld m»gnet coils of the gene- 
rator to be controlled. The illustration shows another method of 
accomplishing the same result, ‘he shaft a is driven by the 
motor and rotates the two bevel wheels 6* 6 in opposite directions. 
Each of these carries a clutch on its inner side, which usually is 
free of the double clutch &, fast on the shaft h. In the fleld magnet 
circuit of the generator there is included the carbon rod / and the 
mercury bath im. When the governor commences to rise it first 
lifts the carbon rod partly out of the mercury, and thus increases 
the resistance of the circuit. Should it rise still further it will put 
the clutch on din gear with the clutch &, when the shaft A will be 
rotated, and the nut will be raised by the screw. The lever pq 
is c.nnected at its other end to a system of resistances in the 
magnet circuit; thus a great increase uf electromotive furce will] 
cause the insertion of permanent resistances, while smal! varia- 
tions will be compensated for by the carbon rod. The lever pq 
may also be attached to the throtide valve of the steam engine to 
control its position. If it be necessary that the electromotive force in 
the system may be varied at will, change gear or cone pulleys are 
interposed between the motor and the shaft a, so that the speed of 
the governor can be varied. The same effect may be produced by 
including a set of resistances, variable by hand, in the magnet 
circuit of the motor. To prevent the speed of an electro-motor 
rising above a determined maximum it is caused to drive a 
governor that will short-circuit its termina!s when a given velocity 
is attained, If it be desirable that the maximum shall be variable 
at will the governor is driven by a pair of speed cones and an 
intermediate friction wheel, as illustrated in the last issue of 
ENGINEERING, Specification 4824. (November 3, 1881). 

4826. Spring Mattresses: G. Lowry, Salford. 
(6d. 6 Figs.j}—Refers to improvements on Patent 210 of 1881. 
These consist of a series of horizontal chains, ropes, or bands, with 
a spring at ove or both ends, and attached to one or both ends of 
the bedstead without hooks or liuks, (November 3, 1881), 


ae. Tricycles, &c.: A. Archer, Birmingham 
8d. Figs.)—Kefers to various combinations of parts and to the 
c Rs axle, which is made to collapse or the cranks to approach 
each other. (November 3, 1881). 


4846. Pleating and Frilling Machines: O. McC 
Chamberlain, Londen. ‘td. 6 Fiysi—ihese improve- 
ments consist in providing a reciprocating nipper or carrier which 
tucks the fabric in pleats or folds between rollers whilst con- 
trolling mechanism determines the formation of the pleat or fold 
upwards or downwards, (November 4, 1581) 


4849. Reducing the Friction of Revolving 
Wheels, &c.: W. J. Brewer, London. [td 9% Figs)— 
The journal bears upon the peripheries of anti-friction wheels 
Refers also to the combination with the anti-friction wheels of a 
lubricating device carried in the hub thereof, consisting of a 
chamber containing a spring and presser plate. (November 5, 
188}) 

4851. Electromotive Engines: D.T. Piot, Lon- 

on, (8d. 9 Figs.j}—The cores of the fixed fleld magnet coils E 
are bent down to form long radial polar extensions a. The cores 
of the armature coils are also bent down to form the extensions 
b, rotating in close proximity toa. The current enters the coils 
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listribution is effected by a commutatur composed of segmental 


plates running under rollers connected to the generator. The 
commutator is not claimed as part of the invention. The handle 
p serves to adjust the rollers so that the motion may be stopped or 
turned in either direction, (November 5, 1881), 


4856. Ships Sleeping Serthe, Se.: W. R. Lake, 


London. (J. //. Porter, Boston, Mass., .A.) (6d, 19 Figs.) 
Kefers to self-levelling berths, which 1 ivotted at their ends” to 
a beam jointed centrally to a fixed support, and consists in 
improvements in the form and construction of the beam, (Novem- 


ber 5, 1881), 


4860* Fastening Elastic Tyres to Velccipede 
Wheels, &c.: J. K. Starley, Coventry. (2¢.)—Consists 
in making the tyre with a longitudinal groove on its inner 
periphery, and over the space so formed vuilcanising a strip of 
cloth or other strong material, (November 7, 148 


4861. Railways, &c.: J. Whiteford, Greenock, 
N.B. (6d. 18 Figs.)—The novelty consists in substituting for 
the wooden key, an arrangement of cheek plate, key, and bolt, 
collar, or split pin. (November 7, 1881). 


4865. Forks of Bicycles, &c.: S. Armstrong, Bir- 
mingham. j(d 6 Figs.)—These are hamme ered between dies 
and bent into the desired position. (Novemter 7, 1831) 


4869. Packing for Making Steam or Water 

Joints: J. R. Williams and H. Dansey, London. 

(6d. 6 Figs.)—This is made in the form of parallel bars or wires 

of soft metal or other material connected together. (November 
, 1881). 


"4am. Frames or Trays for Drying and Roasting 
Fruit: Earl Poulett, Crewkerne, Somerset. [(d. 
2 Figs.)—Meshed trays coptaining the fruit are placed upon a 
skeleton frame on rollers and pushed into a drying oven. (No- 
vember 7, 1881). 


4872. “Actions” of Small Arms: H. A. Silver, 
and W. Fletcher, London, (8d. 20 Figs.j}—The object of 
this invention is to enable the hammers, strikers, triggers, safety 
bolts, and in some Cases the barrels also to be locked and released. 
A movable main spring is capable of being «hifted bv the opening 
of the breech to cock the hammer, and reshifted to its first position 
by the closing of the breech. A sliding bolt just above the triggers 
may be forced back clear of them ona plate being pushed in, in 
gripping the arm, and be returned bya spring. Refers also to 
other parts of the mechanism. (November 7, 1881), 


4874, Moulding or Earthing Ploughs: F. Wolff, 
Copenhagen. (/. L. Jensen, Copenhagen). [6d. 2 Figs.)—Ad- 
justable boards regulate the height and the width at top and 
bottom of the ridges; they can also be adjusted as to distance 
between the rows of plants. The vines may be bent out towards 
the sides over the furrow between the ridges. In front of the 
plough is a pair of spear feet, (November 8, 1881). 


ot: * Apparatus for supplying the Feed Water 





o Steam or other Bollers: J. A 3, Watford 
Herts [2d.]—Steam from the boiler is directed into the feed 
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cistern and forces the feed water into the boiler. (November 8, 
1881). 

4878.* Bricks: J.P. Bayly, London. (4d. 3 Figs.)— 
These are formed tointerlock. (November 8, 1881), 

4879.* Vent and Tap Hole Fittings for Casks: 
yon, Manchester. (2¢.)—The tap hole is pro- 
fitting having an elastic mouthpiece, which expands 
(No- 


. W. 
vided with a 
when the tap is introduced and closes upon its withdrawal. 
vember 8, 1881). 


4881" apuaresue for Testing the Purity of the 
Breath: . C. Henderson, London. (A. /. L. Plagne, 
France). (2d.)—A vase having two openings diametrically and 
vertically opposed to each other is breathed into through the upper 
opening when the breath may be smelt; the lower opening is for 
the escape of the breath. (November 8, 1881). 


4882. Electric Timepieces: W. P. Thompson, 
London. (A. Lemoine, Paris). (8d. 6 Figs.j}—The motion of 
the pendulum is kept up by the impulses which it receives at fixed 
intervals, regulated from an electro-magnet, in which connexion is 
made with a current from a battery by mechanism fixed upon 
one of the axes of the wheelwork. The hammer of the striking 
apparatus is moved by an electro-magnet actuated by a special 
current. In the circuit of this electro-magnet there is inserted a 
contrivance which closes the circuit automatically at every hour 
during the time required for striking, (November 8, 1831). 


4884. Apparatus for Transmitting Motion at 
Variable Speeds: D. Young, London. (£. Brosser, 
Paris). (8d. 6 Figs.)—Consists essentially in the employment of 
two shafts, each provided with a convex disc, the one being driven 
by the motor and the other by the frictional contact of the two 
discs which are adjustable for transmitting motion at variable 
speeds. (November 8, 1881). 


4885.* Insulating and Protecting Underground 
Electric Lighting Wires, &c.: W.C. Johnson and 
8. E. Phillips, Charlton, Kent. (2d.)—The strands are 
insulated singly by dried fibrous material. The main circuit pipes 
and boxes are occasionally flushed with oil. (November 8, 1881), 


4886* Umbrellas, &c.; F. Wolff, Copenhagen. 
(A. Malmros, Helsingborg, Sweden). (2d.)—The stick and ribs are 
made to fold up. (November 8, 1881). 


4889, Mining or Getting Marls, Clays, Sands, 
and Gravels, &c.: J. Mills, Hanley, Staffordshire. 
{10d 10 Figs.)—A series of vertical shafts are sunk very near each 
otherin such rotation that the refuse material drawn from one 
shaft may be used for filling a shaft that has been exhausted. 
(November 8, 1881). 


4890. Filter Presses, &c.: A G. Salamon, Lon- 
don, (2d.)—These bave double walls, of which the inner is per- 
forated to serve asa backing for the filter cloth. (November 8, 
1881). 


4892.* Chair for Invalids: A. M. T. Amherst, 
Brandon, Norfolk. [(2¢.)—The back and sides are hinged 
80 as to fold down flat on to the seat. (November 8, 1881), 


4893." Locks, &c.: R.H Clive. Birmingham. (2. 
—In combined locks and latches a weighted lever operates the 
tumbler of the key bolt as well as the latch bolt. (November 8, 
1881). 


4894. Knitting Aachines: W. Harrison, Man- 
chester. [6¢. 30 Figs.)}—Has reference to improvements in 
“Lamb” machines and consists in devices for knitting twice tt 
widta of web automatically ; for knitting the littie heel; for regula- 
ting the length of the crank that works the machine, and other 


details. (November 8, 1881). 
4895." Apparatus tor Exhibiting Notices, &c : 
F. W.Hembry, London. (24}-—Light is thrown through a 


coloured travelling band on to the notice. 


4896. Preparation of Photographic Emulsions: 
J. Plener,London. [a 1 /tg.)—Centrifugal force is applied 
for the isolation of silver salts from and for the division of an 
emulsion into several parts according to the different size of the 
grains of s'lver salts. (November 8, 1881) 


4897. Ageing Padded, Dyed, or Printed Textile 
or Fibrous Materials, &c.: W. R. Lake, London. 
(P. St. A, Basquin, Paris), (2d.]—Acetic acid and other volatile 
products are obtained from these materials by subjecting them to 
the action of air and aqueous vapour. (November 8, 1881). 


4899. Manufacture of Colouring Matters: J. 
Imray, London. (i. Koechlin, Loerrach, Germany). (2d.)— 
These are obtained by the action of the nitrosed derivatives of the 
tertiary amines or their compounds on tannin or its analogues. 
(November 9, 1881). 


4900. Machinery for Excavating: J. W. H. 
James, Westminster. ([6/. 4 Figs.}—This invention was 
illustrated and described in ENGINEERING on April 7,1881, (No- 
vember 9, 1881). 


4904. Consuming Smoke and Economising 
Fuel in Connexion with Boiler Furnaces, &c.: E. 
P. Alexander, London. (J. Elliott, Montreal). (6d. 4 Figs.) 
—The smoke is withdrawn at any desired point and blown in jets 
combined with dry steam, heated air, and gases over the fire. 
(November 9, 1881). 


4905. Apparatus for the Transmission and 
Reception of Sounds: W. C. Barney, London. 
(8@. 14 Figs.J}—The transmitting instrument is mace with a large 
number of contacts, In one case it is formed of a combination of 
pencils of wood, ebonite, bone, or other suitable material with a 
small capsule of hard tin or other metal fixed on each end, the 
exterior surfaces of the capsules being roughened, and the capsules 
on each pencil being connected together by any good conductor. 
The capsules on the pencils are dropped into roughened capsules 
in blocks of wood, In the receiving instrument the diaphragm is 
of non-magnetic material, and is held in close contact with the end 
of the magnet, which is composed of or coupled up to a spiral 
spring, The specification contains illustrations of nine different 
modifications of this invention. (November 9, 1881) 


4907. Generation of Water Gas, &c.: P. Jen- 
sen, London. (£uropean Water Gas Company, Stockholm), 
(6d. 8 Figs.)—Steam is conducted from the boiler to a highly heated 
system of regenerators, there forming oxygen and hydrogen. 
These gases then enter a generator where they are met with a 
shower of Coal dust with which the free oxygen urites 50 as to 
form carbonic oxide, the hydrogen remaining unchanged. (No- 
vember 9, 1881). 


4908. Manufacture of Kidderminster Carpets, 
&c.: J.S. and 8S. Smith, Glasgow. (6d. 18 /igs.}—The fabric 
is woven so as to reverse the back ply and bring the respective warp 
threads over the weft threads of corresponding colour. A Jacquard 
needle with a single eye for each warp thread is employed for the 
purpose. (November 9, 1881). 


4909. Floating Apparatus for Drawing off 
Liquids from Vats, &c.: J. Webster. Solihull, 
Warwick. [6d. 4 Figs.J—A hollow floating metallic vessel pro- 
vided with inlet and outlet pipes is placed in the liquid to be drawn 


(November 8, 1881). 


off, its degree of immersion being adjusted by weights. Or the 
float may be made solid of wood, cork, &c. (November 9, 1881). 


4911. Carding Engines for Carding Cotton, &c.: 
W.T Cheetham, Manchester. (J. Konshin and W. Char- 
nock, Moscow), (6d. 3 Figs.J—In the event of the “taker-in” 
roller or doffing comb being stopped while the main cylinder is in 
motion, the movement of the doffer and feed rollers may be arrested, 
by the action of a cam in combination with levers, ratchet wheels, 
and pawls, thereby disengaging the wheel which transmits motion 
from the main cylinder to the doffer. (November 9, 1881). 


4915.* Preparation of Farinaceous Food to be 
Used as a Substitute for Coffee, &c.: E. Edwards, 
London. (Ff. Maire, Lyons). (2d.j—Chestnuts, potatoes, lentils, 
maize, and vanilla are mixed together. (November 9, 1881). 


4916. Breechloading Firearms: J, Lang, London: 
(6d. 12 Figs.}—Refers to hammerless guns. The strikers are 
cocked by a slide acted upon by the “ fore end” or by a projection 
on the barrels, which slide is caused to act upon a safety bolt to 
prevent accidental discharge. (November 9, 1881). 


4917. Bicycles, &c.; L. E. Broadbent, London. 
(Is. 32 Figs.}—These are convertible from one kind to another, 
and the crankshaft is driven direct by both hands and feet, 
(November 9, 1881). 


4920. Life Boats: J. T. Baharie and W. Adam 
son, Sunderland. [6¢. 10 Figs.}—The wood skin is lined 
with cork, which is in turn covered with india-rubber. Refers 
also to the construction of the thwarts, water, provision, and 
instrument cases, and to the provision of a water tank amidships. 
(November 9, 1881). 


4921. Raising Water: W. Tasker, Andover, 
Hants, [64 2 /igs.}—Has reference to the combination of a 
force pump with well machinery, the handle which raises the 
bucket also operating the pump. (November 9, 1881), 


4922. Refining Iron: A. M. Clark, London. \‘/. 
Garnier, Paris). (4d.)—Relates to a process of refining pig and 
scrap iron containing phosphorus, upon a neutral or basic hearth, 
by the employment of a false hearth of limestone, which is oxidis- 
ing and basic, (November 9, 1881). 

4923.* Hoists: J. Gordon, Glasgow. (2d.)—To 
insure safety a revolving screen is adapted to the cage whereby 
the well is closed. (November 10, 1881). 

4925.* Apparatus for Raising Stamp-Heads or 
Drop Hammers: 58. Jellyman, Ca kK, Stafford 
(24.}—This provisional specification is not clear. 





(November 10, 


1881). 
4927. Manufacturing Artificial Stone: E. De 
Pass, London. (2, H. Stone, Brighton, Victoria. (4d.)—Con- 


sists in the application of heated water with or without lime in 
solution to combinations of lime and silicates to form a matrix or 
cementing medium of silicate of lime or hydro-silicate of calcium. 
(November 10, 1881). 


4928.* Stoves for Heating Sad Irons: J.Thomp- 
son and C. Morris. Birmingham. (2d.]—The smoke-pipe 
passes through the boiler, which rises considerably higher than 
the top of the stove, (November 10, 1881). 


4929.* Stoves: H. J. Haddan, Westminster, [27] 
—These consist of two concentric shells with a space between 
them for hot air which is moistened by the evaporation of water. 
(November 10, 1881). 


4930." Appliances for Reproducing or Multiply- 
ing Copies of D: awings, Letters, &c.: R. Kimm 
Dairy, N.B. (2d.)—The drawing, &c., executed with an aniline 
ink, is first transferred to paper coated with a peculiar composition, 
and then reproduced on ordinary paper by pressure. (November 10, 
1881). 


4932. Governing Apparatus for Tramway En- 
gines, &c.: T. Hunt, Manchester. [6d. 2 /igs.j—The 
novelty consists in acting upon the controlling mechanism by 
means of one or more wheels rolling on the rails or road and 
separate from the carrying wheels, (November 10, 1881). 


4934. Tune-Playing Tops or Gyrophones: M, A. 
Wier, London. [62. 6 Figs.)—Musical sounds are produced 
by two revolving discs in combination with a tune plate. (No- 
vember 10, 1881). 


4935.* Suction or Filtering Apparatus for Flour 
Miils, &c.; F. Wirth, Frankfort-on-the-Main, Ger- 
many. (@. Baier, Uim, Germany). (2d.)—Relates to a double 
filtering and self-acting aspirating apparatus, connected to the 
millstones by an automatic disconnecting contrivance. (Novem- 
ber 10, 1881). 


4936. Extracting Glycerine. Oleine, &c., from Va- 
rious Substances: W. R. Lake, London. (¥/. ©. 4. 
Ruffin, Paris). (4d.;—The essential feature of this invention is the 
employment of centrifugal apparatus combined with a current of 
gas or steam to insure liquefaction or desiccation. (November 10, 
1881). 


4938. Apparatus for Stopping and Restarting 
Tramway Cars. &c.: C. E. Davison, Stamford Hill, 
London. (6d. 4 Figs.|}—Upon one of the axles is a barrel, which 
can be put in gear with either of two bevel wheels which run in 
opposite directions. A chain is connected to the barrel and at its 
other end is fastened to a piston that can be drawn through a 
cylinder connected with an oil reservoir by a passage controlled 
by a non-return valve. The outward motion of the piston is 
resisted by a strong piston, When it is desired to stop the car the 
barrel is put in gear with the axle, and the chain is wound up, 
drawing the piston after it and compressing the spring. The 
space behind the piston is filled up by the oil flowing in behind it. 
When the v: hicle is at rest the valve prevents the oil being forced 
back by the spring, until it is raised either by hand or by gear con- 
nected to the pole. Before the car is started the driver moves 
the barrel out of gear with one bevel wheel and into gear with the 
other, so that its motion will take place in the opposite direction 
to that of the axle,and then he raises the valve when the spring 
rotates the drum and puts the axle into motion. The connexion 
between the barrel and the bevel wheels may be made by means of 
friction clutches, (November 11, 1881). 


4939. Apparatus for Producing Light by Means 
of Electricity: A. F. St. George, London. [éd. 
2 Figs.|—a is a carbon filament embedded in a composition 6 com- 
posed of powdered flint mixed with silicate of sodium. or other 
metallic silicate, or silicic acid, and sufficient glycerine to form a 





paste. The enclosing tube c is made from powdered flint and water 
vitrifled in a furnace upon a cylindrical core. In some cases 
powdered carbon or metal is mixed with the composition a. When 
the bridge is of metal it may be sealed directly into a block of glass. 





(November 1], 1881), 





4940." Musical Instrument: F. Pool. Charles- 
ton.U.S.A. [4d. 3 Figs.|\—Two perforated spheres are joined 
together ; within one of these is a bar fixed diagonally, One of 
the spheres is blown into like a flute. (November 11, 1881). 


4941. Ventilating Apparatus: W. Cunningham 
Dundee. (84. 9% Figs.j\—This is designed to operate upon large 
volumes of air, for which purpose two propellers are caused to 
revolve within a casing on the principle of Roots’ blowers. (No- 
vember 11, 1881). 


4942. Applying Electric Currents in the Pro- 
duction of Light, &c.: 8. Pitt. Sutton, Surrey. (/. 
Gaulard and J. D. Gibbs, Paris.) (6d. 1 Fig.j—The inventors 
explain the fact of incandescent lamps giving a much less return 
in light for the power expended in the generator by suggesting 
that dynamo machines produce a “quantity of electricity deter- 
mined by the volume of the inducting wire, and under a tension 
dependent on the resistance of this inductor,” and that “ the arc 
lamp utilises both the quantity of electricity and its tension, whilst 
the incandescent lamp, on the contrary, transforms into light only 
the volume of the current produced.” The lamp illustrated here- 
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with is intended to avoid this difficulty. A carbon thread 4, of 
which the extremities have been previously coppered, is “* rendered 
incandescent by the quantity of the current of the circuit with 
which it is connected.” Two insulated platinum condactors, 
terminating in smal] spheres are placed parallel to and in a plane 
at right angles to that of the wires & #, their extremities facing 
each other. The conductors receive the current of a Rhumkorf 
bobbin placed upon the circuit -. “In the conditions the static 
charge only of the conductor ¢ acting by influence upon the fine 
wire of the bobbin will determine in the latter an induced current, 
which in the form of a spark will manifest itself at o concurrently 
with the incandescence ; thus the total quantity of electricity pro- 
duced by the generator is utilised. (November 11, 1881). 


4943.* Compound for Preventing Escape of 
Steam, &c., from Joints: G. Tall, London. (2d.)— 
Mineral fibre, such as asbestos, is mixed with resin, clay, and oil, 
(November 11, 1881). 


4944.* Manufacture of Mixed Yarns: W. Black- 
burn, Cleckheaton, Yorks. (2d.)--This provisional speci- 
fication is not clear. (November 11,1881). 

4945. Hand-Rakes for Haymaking, &c.: W. R. 
Lake, London. (0. Bergstrom, Fynshattan, Sweden), (6d. 
9 Figs.j—The pegs are T-shaped ; the upper part is inserted in the 
head piece by bending the plate of same over them, (November 11, 
1881). 

4947. Electro-Plating: F. Wirth, Frankfort-on- 
the-Main. (A. Classen, Aiz-la-Chapelle, Germany). (4d.)—The 
metal to be reduced is transformed, by the addition of a neutral 
potassium oxalate, into a soluble oxalate double salt, and then an 
excess of ammonium oxalate is added, This solution is used in 
the bath hot. (November 11, 1881). 


4950. Collapsible and Expansible Basket, &c.: 
H. S. Bale, London. [éd. 4 Ffigs.)}—This is made with 
hinged or loop-jointed flaps. whereby it can be reduced in bulk and 
capacity. (November 11, 1881). 

4951* Washing Machines: A. Fortune, Keighley, 
Yorks. (2d¢.]-—The component parts of the rctary agitators are 
secured together before being placed in the washing tub, (No- 
vember 12,1881). 

4952. Packing Cases for Bottles, &c.: G. Robson, 
Liverpool. [6d. 3 Figs.]—These are provided with cells so 
arranged that the necks of one tier of bottles come between the 
necks of an opposite tier. (November 12, 1881). 


4953. Ventilator for Chimneys, &c: H. W. 
Yates, Brighton. [4¢. 3 Figs.j}—Consists of a cylindrical 
body und a head in the form of a frustam of a hollow cone, 
November 12, 1881). 

4955.* Manufacture of Gas, &c.: B. Russ, Lon- 
don. (24. This is produced by the d position of chemicals, 
and is applied for lighting. &c. (November 12, 1881), 

4956. Velocipedes: R. H. Lea and G. Singer, 
Coventry. [2d.]—The driving gear may be varied to lessen 
the exertton in ascending a hill. (November 12, 1881). 

4957. Ships’ Pump Valves: J. Gwynne, Ham- 
mersmith. (6d. 5 Figs.)—The valve is designed to enable cir- 
culating pumps to be put in communication with the bilge, or 








with the sea, and at the same time to preclude the possibility of a 
direct communication being formed between the bilge and the sea. 
Referring to the illustration, the orifice A is connected to the sea, B 
to the bilge, and the third to the pump, which discharges either to 
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the condenser or overboard, its outlet being governed by another 
similar valve. On each end of the valve are two inclined stops 1 
and 3. and on the inner side of each cover also two inclined stops 
2and 4. From the form of these stops it follows that in each of its 
extreme positions a wedging action takes p'ace that forces the 
valve against the inlet, so as to make a tight joint, This arrange- 
ment enables the plug of the valve to be made cy lindrical, hence it is 
easily moved and is not liable to be set fast. By aid cf the index 
D it is always possible to tell the position of the valve at a glance. 
Two such valves may be combined in one casing in connexion 
with a pair of pumps, and they may also be used for ali purposes 
to which cocks are usually applied. (November 12, 1881). 


4959. Machinery for Conveying or Elevating 
Grain, &c.: J. Higginbottom and O. Stewart, 
Liverpool. (6d. 5 Figs.|—Instead of framew ork the chain of 
buckets is suspended, and heavily weighted at bottom, (Novem- 
ber 12, 1881). 

4960. Cleaning Carpets, &c.: C. D. Abel, Lon- 
don. (J. Zacheri, Vienna). (64. 8 Figs.)—The carpet is caused to 
pass between two sets of beaters, which may be set in motion, so 
that both sides are worked on simultaneously, it is then passed to 
brushes and rollers, and finally powdered with insecticide powder. 
(November 12, 1881). 

4961. Apparatus for Nailing Boxes, &c.: F. W 
Blood, Liverpool. (8d. % /igs.}—The box is p aced on the 
table of the apparatus immediately below vertically sliding frames, 
fitted with nail-holders and drivers respectively, the drivers in 
their downward stroke passing through the nail-holders which have 
yielding sides, and carrying with them the nails which they drive 
into place. (November 12, 1881). 


—— Bakers’ Ovens, &c.: 
do (6d. 4 Figs.)—The interior shelves, &c 
wombat 12, 1881), 

4964. Frictional Coupling, &c.: W.J. Fraser, 
London. (6d. 3 Figs.)—A friction wheel is caused to press 
between ‘wo band wheels by means of a screw, thereby constit: ut- 
ing a frictional soupling for conveying and controlling power 
(November 12, 1881), 


4965.* Binders or Holders for Letters, &c.: G. 
Hayes, London. ([2¢.)—Consists of a book with leaves of 
transparent gummed paper on which the letters, &c., are attached. 
(November 12, 1831). 


4966. Electrical Signalling Apparatus for Ralil- 
ways: W.R.Lake,London. J. &. Johnson, Boston, U.S.A.) 
(6d. 1 Fig.}—Mechanism, putin action by the wheels of passing 
trains, operates a magneto-generator having a rotating armature. 
The apparatus may be variously constructed. (November 12, 
1881) 


4969.* Machine for Syruping Ginger Beer, &c. 
J. Murrell. Ipswich. (2¢.)—Consists of a measuring cylinder 
fitted with piston, &c., for injecting the syrup into the bottle. 
(November 12, 1881). 

4970. Photographic Cameras: A. M.Clark, Lon- 
don. (Z£. Enjalbert, Montpelier, France). (6d. 3 Figs.)—A box 
for sensitised plates is fitted to slide in and out of the camera, and 
a series of plate-holding frames to slide side by side in the box 
(November 12, 1881) 

4971. Gas Stoves: C. W. Torr, Birmingham 
(6d. 10 Figs.)—The body of the stove is made of terra-cotta 
through which pass a series of inclined tubes open at both ends to 
the atmosphere external to the stove, (November 12, 1881). 


4975.* Steam Engines: J. Shanks and J.G. Lyon, 
Arbroath, NB. (2¢.] — Relates to the u-e of a double piston, each 
head working in one of two single-acting cylinders placed in line 
(November 14, 1881). 

4976.* Churns: 
blades are rotated alternately 
vember 14, 1881), 

4979. Gompateere’ Rules and Type and Space 
Holders: J.C. Mewburn. London. (/. &. Johnson, 
Brook/yn, U.S.A.) (6d. 9% Figs.)—The rale is provided with a guide 
and protector. The holder which receives the channels contain- 
ing the type is so formed that the ordinary sections of channels may 
be used without special adaptation. (November 14, 1881). 


49al. ., Ropeere. &c., for Storing Grain in Grana- 
ries: yor and O. Stuart, Liverpool. 
{4d. 2 + 98.) he walls are made of a curved form and metallic 
hoops are embedded in them to increase their strength. (November 
14, 1881). 

4982. Marking Key Grooves, &c. J. Roemmele, 
Glasgow. (td. 8 Figs.)—Refers to the use of an instrument for 
lining out keyways, whichis somewhat similar to a T-square with 
a blade adjustable lengthwise. (November 14, 1881). 


4983.* Firearms: F. Wirth, Frankfort-on-the- 
Main. Germany. (J. Jaberg, Worms, Germany), (2d.]—Refers 
to variations of some details. (November 14, 1881). 

4984* Manufacturing Carpet and other Similar 
Fabrics: J. J. Delmar, London. (2d.)—Piled carpet is 
woren with a double ground by making a double warp between 
which a pole warp is drawn. For corded fabrics one warp forms 
the ground, and another of spun hair forms the face. (November 
14, 1881). 

4985. Teeth Brushes: E. Pierrepont, London. [éd. 
7 Figs.}—The tufting is made toconform to the contour of the 
dental arch and teeth generally. (November 14, 1881). 

4986. Pickers for Looms: E. Hallas, Hudders- 
field. (4d. 2 Figs.)—The hole in the picker instead of being 
round is made of an oval form, the increased size being brought 
higher than the picking rod so that the shuttle may have mure sur- 
face to strike against. (November 14, 1881). 


4992. Centrifugal Drying Machines, &c.: 


J. L. Hancock, Lon- 
are rotated. (No- 







[2d.}—The 
(No- 


F. Levavasseur, Paris. 
to the right and to the left 


A. 
















and combining this twisted fabric with the ordinary warp and 


Fryer, Wilmslow, and J. B. Alliott, Nottingham: 
woof threads of a woven fabric. ~ 18, 1882), 


(6d. 4 Figs.)—The invention, which is a form of driving gear, 
is shown as applied toa Weinrich centrifugal machine. A is the 
engine, B the crankshaft, C the driving pulley, D ay driven 
pulley, and G an intermediate pulley, that runs in frictional 
contact with both the driving ool the driven pulleys. and serves 
tocommunicate the motion from the former to the latter, and to 
relieve the bearings from the strain of the belt. (November 15, 


UNITED STATES PATENTS AN! AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the bene y time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offlees of ENGINEERING, 35 and 36, 











188]). 
‘ Bedford-street, Strand. 
po00s. Water- -Closets, Se.: ee eer en ana H 
(6d. 5 Figs.J—Liquic isinfectant is . Laissiniiadl = mn a ici 
: livered a. a chamber into and below the pan. (November 15, FOREIGN AND COLONIAL NOTES 
1881). Victorian Railways.—The report of the Victorian Rail- 


way Department for 1881 presented to the Colonial Parlia- 
ment shows that the gross revenue was 1,492,9171., and the 
working expenditure 814,075/., leaving a profit on the work. 
ing of 678,842/. The amount required from the consoli- 
dated revenue to pay the balance of interest not recouped 
by the profits for the year was 116,187/. ‘The total extent 
of line now open in Victoria is 1199 miles, and the net 
return on the capital expended was last year 376 per cent. 


5010. Pneumatic Machinery for the Separation 
of Minerals. &c.: B. W. Hart, London. [td 6 Figs.)— 
Refers to modification of Patent 1291 of 1879, and relates chiefly 
to a covered sieve bed. (November 15, 1881) 


5022. Cold Air Machines: Everard Hesketh, 
Dartford, Kent. {6d 2 Figs.)—Consists in arranging the air 
compressing pump, air coolers, air expanding cylinder, and steam 
engine in a compactform, (November 16, 1881). 


5028. Telephone Receivers: R.andM. Theiler, 
London. [6d 4 figs.}—The armature is dispensed with, and 
the lateral vibrations of the limbs of the electro-magnet, produced 
by a vibratory current, are made use of by being communicated to 
a diaphragm or sounding board, (November 16, 1881) 


5038. Clips for Shearing Horses, Dogs, &c.: F 
Guillaume, Paris (4¢ 5 Figs.})—Refers to a lever for 
tightening up. (November 17, 1881). 


5057.* Manufacture of Galvano-Nickel-Plated 


The Hudson River Tunnel.—A caisson from which the 
headings from the New York shore for the tunnel under 
the Hudson River will begin, has been sunk to the proper 
level, and a number of men are now employed building an 
inverted arch formed of iron plates lined with bricks, which 
will form the bottom of the caisson. This work is greatly 
hindered by the loose sandy soil upon which the caisson 
rests, in which many fresh water springs have been dis- 
covered. It is expected, however, that the flooring of the 
Sheet Iron, &c.: Morgan-Brown, London. (£. | caisson will be completed shortly, and then openings will 
a ee Bn ~ihe ee oA mew page tea | be cut in the side of the caisson, from which the headings 
cee eee eras OF Copper and passed through @ rolling | will be worked. On the New Jersey side of the river work 


mill. (November 18, 1881) b 
in the south tunnel has been stopped, and the men are now 
5428 Burners for Petroleum Oils, &c - H. | engaged building a heavy bulkhead at the extreme end of the 
Brandon, Paris. (L. Sepulchre, Liye). (6d. 5 Figs.|—The tunnel. When this bas been completed the pressure of air 
om is enclosed between two concentric tubes. (December 12,/ i) be removed from this tunnel. On the north tunnel, 
— which extends about 100 ft. beyond the south tunnel, a 
1892, number of men are building a brick bulkhead, and as soon 
268. Apparatus for Extracting Suspended | as this is completed the air pressure will be removed, and 


work will then be carried on in the south tunnel until the 
heading is level with the heading of the other tunnel, when 
a brick bulkhead will be built in the latter, in which the 
air locks will be placed. 

Native Silver in Iron Ore.—At a recent meeting of the 
Austrian Society of Engineers, specimens of native silver 
were shown which occur under peculiar circumstances on 
the east coast of Spain, in the province of Almeria, Las 
Herrerias, near the Mediterranean. The Pheenicians and 
| Romans mined in this locality, but probably stopped work 
during the fifth century. Mining now is almost entirely 
confined to a hill about 100 ft. high, consisting almost 


Matter trom Refuse Water, &c.: P. Lowe, Darwen, 
Lanc. [l0d. 7 Figs.)}—This is a self-acting strainer, consisting 

f a perforated plate laid on a frame fixed at a slight inclination to 
the flow of the liquid. The arrested matter is impelled forward 
by reciprocating brushes or scrapers. (January 19, 1882). 


465. Knitting Machines: J. Byfield. London. 
(Sd. 14 Figs.}—The object is to produce automatically various 
patte rns of work either in machines having stationary or rotary | 
needle cylinders, and consists in a peculiar combination of parts, 
(January 31 1882) 


478. Disintegrating Jute and Fibrous Stalks: 
H. J. Haddan, Westminster. (4. Angell and W, B. Cunning- 





ham, New York, U.S.A.) (4d. 2 Figs.])—These are fed between 

elastic feed rollers to a splitting knife, and then exposed to the | entirely of iron ore, a hematite more or less manganiferous. 

action of interlocking scrapers. (January 31, 1882). Lhrough it run several veins of heavy spar. Along the 
931. Dynamo-Electric Machines: A. M. Clark, northern, eastern, and southern part of this hill, which 

London. (H. B. Sheridan, Cleveland, Ohio, U.S.A.) (6d. 8 Figs.) | stretches towards the north for a distance of about 5000 ft., 

—The object of the invention is to produce dynamo machines so | the iron ore is covered by a bed of marl, the so-called 


constructed that the current induced in the armature will be with- 
out wide breaks and nearly continuous, and also to increase the 
efficiency of the said machines. *“ The magnet cores E stand with 
their axes in a spiral line, and present an oblong fleld of force to 
the armature, the length of the fleld depending on the pitch of the 


laguena, which has a thickness ranging between 160 ft. and 
500 ft. Below the marl, and above the iron ore, isa bed of 
‘* flint,’”’ about 1.5 ft. thick. _1n places this flint is fissured 
and then forms rounded fragments, which have the 


cores, and their ‘inclination to the axis. The magnet coresare appearance of having been acted upon by long relling in 
arranged with the longest diameters of their flelds of force in| water. Inthe north-eastern part of the marl are several 
the direction in which the armature revolves, by which arrange- | peds of galena, low in silver, which are called mantos. 


ment the projections of the armature wiil remain longer in the 
flelds of force, and the generated currents will be considerably 
increased. One pole of the magnet cores E with the surrounding 
helix can be one pole of an electro-magnet, or two or more of the 
said cores can be connected on their faces bya plate.” The arma- 
ture core D is made in the form of a hollow iron ring, and is nearly 
rectangular in cross section The slightly converge aa 
shown. In the inner and outer peripheries of the core holes H 


The latter have been worked for forty years, no one having 
a suspicion of the rich silver ores lying below them until 
that metal was discovered in the layer of flint. The silver, 
which is generally native, occurs more frequently in the 
heavy spar, and is oc casionally found, too, in the iron ore 
proper, especially when it is lower in manganese. The 
texture of thesilver is peculiar, it having a sandy appear- 
ance, and this, combined with the rounded shape of some of 
the flint, led to the idea that the whole might possibly be 
the result of the destruction of distant veins carried to the 
present site by water. Against this theory of an alluvial 
deposit, it should be noted that the vicinity is crossed by 
many dykes of trachyte and basalt. The marl contains 
shells and teeth of fish belonging to the Miocene, the former 
often showing a crust of galena. 


American Railroad Construction. — New railroads 
were built as follows in the United States in 1881: Alabama, 
14 miles; Arkansas, 109 miles; Arizona, 97 miles; Cali- 
fornia, 73} miles; Colorado, 403 miles; Dakota, 430} 
miles; Florida, 103 miles ; Georgia, 54} miles ; Iowa, 486} 
miles ; Illinois, 341 miles ; Indiana, 375 miles ; Kansas, 159 
miles; Kentucky, 1434 miles ; Louisiana, 236 miles ; 
Michigan, 2894 miles; Massachusetts, 494 miles, Min- 
nesota, 182 miles; Missouri, 229 miles ; Maine, 324 miles ; 
Montana, 156 miles, Mississippi, 68 miles ; Maryland, : 25 


sides 





andI are formed for ventilation. Upon the sides of the arma- 
ture there are angular projections K, K, which serve to con- 
vey the induction to the core, and between these projections the 
coils are wound Gramme fashion. When the armature is to 
revolve inside the magnet flelds, as in the Gramme machine, and 
not between them as shown, rows of cylindrical magnet cores are 
placed in spiral lines radiating from the polar extensions. Ina 


modification of the machine illustrated the magnet coils are wound miles; New Hampshire, 74 miles; Nevada, 133 miles ; 
on flat bars, which are arranged in inclined positions with reference | North Carolina, 149 miles: New York, 223) miles; 


Nebraska, 247 miles ; New Jersey, 663 miles ; New Mexico, 
3394 miles; Ohio, 4174 miles; Oregon, 38 miles; Penn- 
sylvania, 944 miles; Rhode Island, 14 miles; South 
Carolina, 67 miles ; Texas, 1411 miles ; Tennessee, 37 miles ; 
Virginia, 273} miles; Vermont, 2 miles; West Virginia, 
12 miles; Wyoming, 25 miles; Washington territory, 
2694 miles ; Wiseenain, 2 281 miles. Total, 8242 miles. 
P — Coertning Saveh em og for the Manu- =a = 
acture o yx jugar, &c.: W. R. Lake, London. , a4 - . —— ‘ 
(W. 7. Jeb, Buffalo, U.S.A.) (6d. 6 Figs,]—The grain is reduced with EXAMINA TION FOR LocaL SuRVEYORS AND In- 
water, and then Abed to pressure, whereby the starch water is | SPECTORS OF NUISANCES.—At an examination held by 
pressed out and separated from the coarse matter. The process is | the Sanitary Institute of Great Britain on June 8th and 
slightly varied in some cases. (March 1, 1882) 9th, thirteen candidates presented themselves. The 
1948. Cresin for Saiunt questions were set to be answered in writing on the 8th, 
Lane, ms 7) 0 You aa Pay ee fe 2. and the candidates were examined viva voce on the 9th. 
US.A) [6d. 2 Figs.)}—The creel has a series of bobbin posts| The Institute certificate of competency to discharge the 
arranged in sets on parallel lines, the outer post of each set serving | duties of local surveyors was awarded to Frank Hubber 
as thread guides for the succeeding bobbins. (March 14, 1882). and J. W. Witts, and the Institute’s certificate of compe- 
1337. Manuf. re of Twist w tency to discharge the duties of inspectors of nuisances was 
ageuse sted and ove” | awarded to H. Abrams, W. Atkins, J. Baxter, Samuel C. 


Fabrics, &c.: A.M. Clark, London. (4, Urbahn, Pater- 
~ 4. 15 Figs. Fairchild, A. Finlay, T. Lightfoot, G. Steers, and Noah 


to each other, so that they nearly overlap each other laterally 

‘With this arrangement the face of the pole of each magnet is 
arranged diagonally across the path of the armature ring in the 
plane of its rotation. This construction brings the magnets into 
such positions that each section coil L of the armature will pass 
upon the pole of each magnet at the instant that it leaves the pole 
of the preceding magnet, so that the current will be without wide 
breaks.” (February 2 25, 1882). 














son, New Jersey, and A. G. Jennings, Brooklyn, U.S.A.) (6d. 15 Figs,] 
—Consists in winding a costly material round an inexpensive one, | Wright. 
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COPPER REFINING IN JAPAN. 
By Epmunp F. Monpy, F.C.S. 

THE processes for the extraction of copper are 
more perfect than any other metallurgical opera- 
tions in Japan, and none are so interesting and well 
conducted as those connected with the desilverisa- 
tion and refining of the crude metal. In illustra. 
tion of this we shall describe in detail the processes 
conducted at the Kagoyama refinery of the Ani 
mines,* where the coarse copper obtained by 
smelting the ores as well as the lead from the 
mines of the same company, at ‘Taro-Fujikotomura 
(Daira lead mines), are treated for the silver they 
contain, and the copper afterwards purified by 
refining and toughening, or poling. ‘The whole 
of the Ani mines and works at present belong 
to the Government, having passed into its hands on 
the failure of the previous owner. ‘The works 
are conveniently located on the bank of the 
river Fujikoto (the Fujikotogawa) about 100 yards 
above its confluence with the Yonetsurugawa or 
Noshirogawa. This river is fed by several branches, 
which take their rise in the distant mountains, 
including those in which the several works of the 
Ani mines are situated, while their lead works are 
about 15 miles higher up the Fujikotogawa, 

It will thus be seen that the refinery is well 
located regards the transportation of the 
crude metals from the branch establishments, while 
its direct communication with the sea by the 
Noshirogawa offers every facility for shipping the 
finished products to any part of Japan. 

(here are seven distinct processes carried out 
at this establishment in the following order : 
|. Mixing the crude metals in definite proportions ; 


as 


2. The liquation of the alloy; 3, Cupellation of the 
rich lead produced; 4, Retining the copper pro- 
duced ; 5. Poling the refined copper produced ; 6 


Smelting the litharge produced; 7. 
slags from all the processes. 

It will be observed that the first three cover the 
desiiverisation of both the lead and copper. With 
regard to this process, it is interesting to observe 
how thoroughly and uniformly it has spread itself over 
the country. On comparing the desilverisation pro- 
cesses at these works with those of the same nature 
at Mr, Sumitomo’s refinery at Osaka, as well as with 
others in the provinces of Setsu, Echizen, Hida, &c., 
it is found that the methods adopted differ from each 
other in no essential particulars, beyond mere 
differences in manipulation and skill of the work- 
men, and nowhere is such skill and care displayed as 
at these Kayoyama Works. 

The desilverisation of copper forms a striking 
contrast with other native metaliurgical operations 
in Japan, as these are generally found to differ in 
many particulars in the different provinces. This is 
accounted for by the fact that this particular method 
is in reality of foreign origin, having been introduced 
into Japan about 300 years ago by the Portuguese 
or Dutch. In evidence of this the following trans- 
lation of a passage in the Japanese work on copper 
smelting entitled ** Ko-do-dzu-roku,” will be read 
with interest: 

‘“From the period of Wado (which means 
Japanese copper), when copper was first offered to 
the Mikado by the people from the eastern part of 
the empire, to that of Genki and Tensho, a period of 
nearly 1000 years, the chief metals found in Japan 
were gold, silver, and copper; but the art of 
extracting silver from copper was quite unknown. 
‘This was indeed a defect in the metallurgical arts 
of our country. When any article made of copper 
before the period of Tensho is broken and refined it 
invariably yields a quantity of silver. This alone 
points to the ignorance of the desilversation process 
before that time. ‘The silver in use in those days 
was no doubt all obtained from silver ores, 

‘““At the end of ‘Tensho, one of the foreign mer- 
chants who came to Sakai in Senshu, instructed a 
man named Sumitomo Juseiin this subject. This 
was in the year of Kanotono-u (a particular year 
according to the old system of division of time). In 
a book called ‘Temkokaibutsu,’ which was written 
by a Chinese called Sowosei, who lived at the time 
of Sotei, in the dynasty of Min, there are also de- 
scriptions of methods of extracting silver from 
copper ores, but the methods are not the same. 
Sotei is forty years later than the year of Kano- 
tono-u. 


Smelting the 





* For very detailed information as to the various copper 
smelting processes in Japan, the reader is referred to the 
series of articles by the same author which appeared in our 


‘‘ The family of Sumitomo, from the time of their 
ancestor Jusei, has followed the occupation of 
copper smelting and refining. A fourth generation 
descendant of Jusei was named Yui-yei. He dis- 
covered a copper mine in lyo in the time of Gen- 
roku, and after obtaining the Government permis- 
sion he mined it. The annual production of this 
mine was never below 700,000 kin (1 kin=1} lb. 
avoirdupois). The discovery of this mine dates 
from above 100 years ago. The present family of 
Sumitomo is the seventh generation of Jusei, and is 
the head copper refiner in Osaka, Indeed the 
method of extracting silver from copper in our 
country began at the time of Sumitomo Jusei. I 
—" remark this because some people do not 

now it.” 

The above extract shows clearly that the liqua- 
tion process is of foreign origin; in reading it, 
however, it is well to bear in mind that the writer 
is an employé of the present Sumitomo family, 
though no doubt the main facts are correct. Not- 
withstanding this no record of any similar process 
either as regards the furnace and appliances, or the 
manipulation, appears to exist elsewhere, and 
there is little doubt that by whatever means the 
liquation of copper was first introduced into Japan, 
the process as at present conducted is peculiar to 
that country. 

According to Japanese calendars the dates of the 
periods mentioned in the foregoing extract are as 
| follows: Wado, 708 A.D. ; Genki, 1570 a.p.; Tensho, 

1573 A.D.; Kanotono-u, 1591 A.D. The name given to 
the liquation process (Nanbanbuki or Namban- 
|buki) has reference to its foreign origin, bearing 
| among other translations that of the process of the 
| southern barbarians, a name frequently applied to 
the early settlers at Nagasaki. 
| The following is an account of the processess in 





-| the order above stated : 


1. The Production of the Alloy of Copper ani Lead 
| (Awashibuki Process).—The proportions aimed at in 
| this alloy are four of copper and one of lead, but 
owing to the circumstance that the copper received 
from some of the smelting works, contains a certain 
amount of lead, the actual amount of crude metals 
used in making the alloy varies with the copper 
being used. ‘Thus, while in the operations recorded 
further on, the quantities used were in proportion 
of 4to1, in the official statement appended the 
quantities given are 192 of copper and 36 of lead, or 
in the ratio of 32 to 6 instead of 32 to 8. An assay 
of the lead in a sample of the alloy produced gave 
21.30, the remainder being copper and impurities. 

The furnace used is a simple cavity in the earth 
lined with clay and charcoal dust. Its dimensions are 
about 18 in. long, 15 in. wide, and 15 in. deep, its 
surface being curved throughout ; the inside is nearly 
vertical for a short distance down from the top. 
This is covered over by a large hood of the usual 
construction. The blast is supplied by one of the 
ordinary box bellows, the piston of which is about 
1 ft. S}in. by Sin.; the working stroke being 
17 in. or 18 in., and number of strokes per minute 
72, counting one forward and one backward stroke 
as two. The blast pipe entered the cavity at a slight 
inclination downwards a little below the top. 

The operation is an extremely simple one, being 
merely melting the two metals, stirring them to- 
gether and removing them in crusts, care being 
taken not to allow them to separate to any extent. 
The four mixings which are recorded were done by 
men working at two adjacent fires, On examining 
the results obtained they will be seen to agree fairly 
well, the differences being no more than might arise 
from the differences in the purity of the crude 
metals dealt with. It will also be noticed that the 
amount of karami (rich slag) produced in the first 
operation in each furnace is greater than that from 
the second operations. This doubtless arises from 
the lining of the furnace being more readily acted on 
in the first operation than in those which follow. 

The fire having been made up with a little live 
charcoal and a quantity of fresh, the copper was 
charged on the top at once, and in the form of 
large irregular masses as received from the mines, 
The bellows were started while the fire was 
being made up. At the end of 15 minutes the fire 
bad burned up somewhat, and the lead was then 
charged upon the top of a mass of dead charcoal. 

The manipulation for the next 20 or 25 minutes 
consisted simply in keeping the fire up, and occa- 
sionally turning the charcoal back to see how the 
melting progressed. In about 35 to 33 minutes 
from the commencement, the whole had melted, the 


| off, and the removal of the alloy was commenced. 
During the melting down there was abundant 


evidence of the loss of lead, both from the colour of 
the flame and the crust of oxide of lead on the 
upper and colder parts of the fire. 

The removal of the alloy is effected by means of a 
square bar of iron secured to a long wooden handle, 
the end of the bar being slightly flattened. Two of 
these are used in each operation. Before use the 
bar is kept cold by placing it in a tank of water. 
The bar thus cooled is plunged into the alloy, by 
which means a crust more or less pear-shaped forms 
on and adheres to the end. This bar is removed 
and plunged into the water tank. While it is cool- 
ing the other bar is treated in the like manner, 
When cold the bar with the solid crust adhering to 
it is again plunged into the molten alloy, thus form- 
ing another crust upon the first, which is again 
cooled in the tank. In this way about four separate 
crusts are formed one upon the other, alternately 
upon the end of each bar, forming a more or less 
spherical or pear-shaped lump of about 6in. in 
diameter on the end of each bar. 

With the bars thus prepared, the process of form- 
ing additional crusts proceeds as before, with the 
exception that the additional crusts are removed as 
soon as they are slightly cooled, at which tempera- 
ture the alloy is quite brittle and easily knocked off ; 
this is done over a second tank of water, into which 
the pieces fall to cool. As soon as the crust is re- 
moved, the bar with its original nucleus of alloy is 
plunged into the former tank to cool. So the pro- 
cess proceeds until the whole of the alloy is re- 
moved, while the crust is being formed on one bar 
a similar crust is being removed from the other. 
As soon as the whole of the alloy has been removed, 
the lumps of alloy are knocked off the two bars, and 
the operation is at an end. 

On thrusting the bars into the molten alloy a 
slight oscillatory motion is given to it, which, 
together with the rapidity of the operation, prevents 
any injurious separation of the metals taking place. 
The following Table contains particulars of working. 


Summary of First Stage of Refining Operations in two 














Furnaces. 
| | eo 
Charge. | Product. | ° 
___| g 
— rr |3. 
& a sais : = | oa 
. $,/2/2|2)38 55 
os) - = < n eB |e 
Furnace A: Ib. Ib, | Ib. | Ib. | Ib. | Ib. 
First operation ...! 266.6 66,6 | 333.2 |305.83| 12.08] 317.91) 4,625 
Second operation | 266.6 66,6 | 3332 |320.00) 12.50| 332.5 | .25 
Furnace B: | | 
First operation ...| 266.6, 66.6 | 333.2 |305.83| 9.16 | 314.99] 5.5 
Second operation | 266.6, 66.6 332.91| 125 


| 333.2 [319.00 | 13.22 
! 





The time occupied for each of the first operations 
was 4] minutes, and for each of the second opera- 
tions 35 minutes. 

The greater yield from each of the second opera- 
tions is probably due te the circumstance that the 
furnace cavity was thoroughly heated at the com- 
mencement, thus giving a more rapid melting down 
of the metals (lead especially) with a correspond- 
ingly less loss from volatilization. This is borne 
out by the time occupied in each operation, while 
the greater amount of slag or karami* in the first 
operation will arise from the greater action upon the 
new lining of the cavity. 

The following statistics relating to the result of 
an average day’s work on this stage of the refinery 
process were obtained from the books of the 
establishment. They must be regarded as only 
approximate. The labour employed was one melter, 
one blower, and one labourer to two furnaces. From 
16U0 lb, of crude copper, and 300 1b, of crude lead, 
there were produced 17,500 Ib. of alloy, and 150 lb. 
of slag; from 834 Ib. of slag, 12} 1b. of copper were 
obtained, and 35) lb. of charcoal were cousumed. 
The work was performed in two furnaces, each 
giving three charges between 6 a.m. and noon, 

(To be continued.) 








CANADIAN Rattways.—The Prince Edward County 
Railway will in future be known as the Central Ontario 
Railway. A dep6t which is about to be built at Point 
Douglas, on the Canadian Pacific Railway, will cost 
between 75,000 dols. and 100,000 dols., and will be the finest 
north-west of Chicago On April 1, Mr. G. A. Cox assumed 
the general management of the Toronto and Nipissing 
Railway, as well as the other lines forming the consoli- 
dated Midland Railway of Canada. 

* The term karami is applied to all ricb slags. In this 
case it is a mixture of rich slags, metal, and charcoal, and 
from appearance contains more copper and lead than is 











twenty-ninth, thirtieth, and thirty-first volumes. 





fire was then thrown on one side, the karami raked 


stated above. 
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THE ELECTRIC LIGHTHOUSES IN 
FRANCE. 
(Concluded from page 288). 

Tue Planier lighthouse, see Fig. 1 (page 626), 
has just been completed, and is situated eight 
marine miles from Marseilles, on a rock, the plan 
of which is shown in Fig. 2. It consists of a 
tower 196 ft. high, and 59 ft. 6 in. in diameter at 
the base, and springs from the rock at a level of 
about 16 ft. above the sea. As will be seen from 
the plan the tower and adjacent buildings are 
protected by a surrounding wall from the action of 
the waves; from this enceinte an open gallery, pro- 
tected by sea walls, leads down to the little harbour 
shown on the plan, on which the following reference 
figures will be noted: 1] is the new tower now being 
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described; 2, the engine and generator house ; 
3, the old lighthouse; 4, an old tower; 5, the 
dwellings of the employés and the store depét; 
6, is an inclined plane; 7, the barbour; 8, a break- 
water ; and 9, is the enceinte above referred to. Fig. 3 
is a section of the lantern at the top of the tower, 
and Fig. 4 is an enlarged view of the lamp; in the 
latter tigure are shown the fixed light apparatus, and 
around it the revolving drum of vertical lenses; the 
mechanism for driving this latter is also shown in some 
detail. In this installation the changing of a regu- 
lator is also effected by means of two pairs of rails, 
but they are not placed at an acute angle like those 
in La Héve. One of them enters direct into the 
optical apparatus ; the other is placed outside and 
at right angles to the first; at this point or junction 
is aturntable, and with this arrangement the time 
required for shifting is not longer than with the 
method at La Héve. The De Meritens machines 
which feed the regulator are fixed in the room 
marked 2 on the plan; and enlarged views of the 
installation is given in Figs. 5 and 6, page 634, 
which are respectively a plan and longitudinal 
section. These views will explain themselves 
with the help of the following references: a is 
the engine and boiler house, the two boilers 
being of a vertical type ;.s is the electric generator 
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room, which contains also the transmission shaft 
from which motion is taken off the engines and trans- 
mitted to the generators; F isa forge and heavy 
repair shop, there being a second adjoining the 
generator room for the more delicate work connected 
with the electric machines; ¢ is a water tank, and 
da coal depét, with a second water tank beneath. 
The Planier is a full horizon lighthouse, throwing 
its rays in all directions, Its distinctive character 
is that of three white flashes, separated by one red 
flash, and its range, like that of all the new Medi- 
terranean signal towers, is 27 marine miles for 
fourteen-fifteenths of the year. 
As the electrical installation at this lighthouse is 
the newest and most complete in France, some 
details of the arrangement will be found of interest. 
The plan, Fig. 6, shows clearly the position of 
engines, transmission sbafting, and generators. 
The latter are both placed on the same masonry 
foundation, and the axes of the two machines are in 
the same line. These generators are not intended 
to be both worked at the same time; however, that 
one may be always ready to replace the other in 
case of accident, both shafts are keyed together, 
and both machines are driven, the one idle, the 
other with a closed circuit. Each generator is 
divided into two circuits, represented by four termi- 
nals placed at the upper part of the frame, two at 
each end, ‘The terminals placed one beside the 
other at each end of the machine are those which at 
a given instant form the poles of the same name, 
From each of them is led a copper conductor taken 
down along the masonry foundation, and following 
the ground as shown in Figs, 7, 8, and 9, till 
it arrives at a commutator placed on the column 
that carries the transmission shafting. One object 
of the commutator is to take the current either from 
generator No. ] or No. 2; another is to couple either 
in tension of quantity the two circuits of each 
machine. The four possible combinations of this 
commutator are shown in Fig. 10, from which it will 





be seen that the apparatus consists of fixed and 
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movable contacts arranged in a circle. The fixed 
contacts are fourteen in number, four of them on 
the left are in relation with the terminals 1, 2, 3, 4, 
from which are led the conductors of the generator 
on the left, or machine No. 1. The four cor- 
responding contacts on the right hand are con- 
nected with the terminals corresponding to the 
conductors from machine No. 2. The three upper 
contact pieces belong to the terminals communi- 
cating with the conductors leading to the lamp. 
It should be mentioned that the return current 
is led off from the lamp by a large cable after 
traversing the arc, which it has reached by two 
smaller cables, in one of which is placed the 
electro-magnet of the lamp. Of these three upper 
contacts, the one on the left communicates with the 
terminal E, to the next is connected the conductor 
of the electro-magnet just referred to, the next 
belongs to the terminal P C of the second small con- 
ductor; lastly, the piece on} the right, half as large 
as the others, is in communication with the termiual 
G C of the large cable. The system of fixed contacts 
is completed at the bottom of the circle by three 
pieces, the centre one of which is twice as long as 
the others; the two side ones communicate by 
auxiliary conductors, that on the left with the con- 
tact piece of the terminal E, that on the right with 
the contact piece of the terminal GC. 

The movable contacts to the number of eight are 
also shown in Fig, 10; they are all carried on one 
plate, free to move around the centre of the 
apparatus, The innermost pair of contacts are con- 
nected together in such a way as to form the letter 
V; the next outer pair is similar, and the four 
others are connected two and two by arcular 
strips, concentric with the centre of the commutator. 
A handle in the middle of the movable plate serves 
to place it in different positions. Supposing that 
the movable contacts 1 and 2 are as shown in the 
diagram in the first position for quantity. The 
terminals 1 and 2 being at the same instant 
poles of the same name, the current enters 
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simultaneously by the two movable contacts cor- 
reagonding to those termivals, and passes thence 
into the small cable and the cable in which is the 
electro-magnet. After passing the carbons it is 
* “collected into one conductor and returns by the 
large cable to the terminal G C. On the fixed 
contact of double the size, in counexion with this 
terminal, the two movable contacts rest, by which 
the current returns to the terminals 3 and 4. In 
coupling for tension in the same machine the current, 
leaving. the first circuit of the generat.r by the 
terminal 1], traverses the most extended pair of 
movable contacts, and arrives at one of the inner 
fixed pieces by means of a conductor auxiliary to 
the terminal GC. It then follows the large cable, 
passes through the carbons, and then traverses only 
the small conductor and electro-magnet to arrive at 
the terminal E ; thence by the second auxiliary con- 
ductor to the smallest movable pair of contacts and 
to the terminal 4. It tlows then through the second 
ci:cuit of the machine, returns to terminal 3; 
afterwards by the second pair of movable contacts 
it arrives at the large central bottom contact piece. 
wheuce it is conducted by the third movable contact 
to the terminal 2, that is to say to the first circuit 
of the generatur, In followivg vut the positions of 
he movable contact indicated in Fig. 10 for the 
secoud generator, the direction of the current will be 


seen to be similar. The contacts are covered 
by an ebonite disc through which passes the 


handie serving to manipulate the movable plate ; 
this ebonite disc carries four inscriptions cor- 
responding to the various combinations of the 
commutator, and a movable index on the handle 
indicates by its position against one or other 
of these inscriptions what the actual combination is, 
This system of commutator has the advantage ot 
permitting an instantaneous change in the grouping 
of the two circuits of the same machine, and of 
exchanging instantly one generator for the other; 
the arrangement, however, presents the drawback 
common to all turning contacts of not being 


I.—First Cost and Annual Maintenance of the Electric 
Lighthouses at La Héve and Grisnez. 





La Héve. Grisnez. 








acta Two One 
Lights. Light. 
Cost of Installation : £ £ 

Two steam engines from 8 to 10 hors< 
power each at La Héve, and two ot 

© to 6 horse power each at Grisnez 688 488 
Four magneto-electric machines at La 

Héve and two at Grisnez 2,008 852 
Eight Serrin regulators for La Héve 

and four for Grisnez ... a 180 240 

Optical apparatus a 77 e-| 1,024 700 

Miscellaneous, transport, erection, &c 240 160 

Total cost of machines and apparatus $440 2,440 
Add cost of special buildings for gene- 

rators, &c. a -23 Ba 3,720 1,200 

Total for electrical purposes 8,160 3,640 
Estimated value of previously existing 

buildings and plant a 10,120 6,000 








Total cost of establishment _... wi 9,640 

Annual Expenditure : 

Wages and other expenses for seven 
men at La Héve, and for five at 





Grisnez _ ‘ «| 2768 207.2 
Coal repairs, maintenance, carbons 

oil, &. ... ees ue ‘ 40.4 229.2 
Maintenance of buildings, supervision, 

«ce. 215.6 100 

Total annual expenditure 892.8 536.4 


Il.—Annual Expenditure of a First Order Oil Light- 


house in France. 





Wages and expenses incidental to em- £ 
ployés ove si 104.8 
Oil, wicks, and general stores ... 138.4 
Maintenance of apparatus owe eee 15.2 
i buildings and miscel- 
laneous expenses ... 74.0 
Total nee ; eas 332.4 





absolutely reliable. 

Figs. 1] and 12 show a modified commutator also 
employed for the De Meritens machines, and which 
has been fitted to lighthouses in this country. In 
this arrangement the terminals to which the lamp 
conductors are connected and the cables from the 
machines are practically in the same relative positions 
as in the previous ove. From these terminals pass 
strips of copper which can be locked in position by 
screws bearing the same numbers as the terminals. 
The locking pieces in connexion with the generator 
termiuals can be connected with copper strips by 
the locking screws correspouding to the lamp cables, 
and to facilitate this coupling up the locking pieces 
are more or less raised in order that the strips may 
cross each other without touching. In this way 
absolutely perfect contacts can be obtained, but the 
time required to make the various combinations is 
longer than with the revolving contacts. 

We have already described and illustrated (see 
Fig. 5, page 287 ante) the rails on which the regu- 
lators are placed by which they can be exchanged. 
Fig. 13 on page 634 is a further illustration of this 
arrangement. These rails are in direct communica- 
tion with the large cable, and it is thus that 
the current arrives at the frame of the regulator, 
and thence to the carbons. ‘The regulator itself 
is a combination of the Serrin and the Berjot lamps, 
the former of which is well known, and the latter 
we have recently described and illustrated. It 
comprises the two electro-magnets of the Berjot 
lamp, the armatures of which form an internal core, 
one magnet having coarse wire, and placed direct in 
the circuit, the other a fine wire magnet, mounted 
in a derived circuit. The former acts on the articu- 
lated frame carrying the lower carbon; the other 
influences the disc brake that controls the clock 
train, 
it has been already mentioned that the trans- 
formation of the Palmyre lighthouse at the entrance 
the Gironde is now in progress ; this, unlike the 
Planier, will throw a beam only in one direction; 
and the arrangement of its lantern is therefore 
different, being as indicated in Fig. 14, the general 
disposition resembling that of La Héve, The 
optical apparatus for the new fixed lights will be 
25.98 in. in diameter, instead of half that figure 
which was the oldsize. With therevolving cylinder 
of vertical lenses the diameter reaches 27.56 in. 

Before concluding this article we will give the 
following data regarding electric illumination for 
lighthouses in France tabulated from the report of 
M. Allard, and which will be found of interest. 


III.—Cost per Unit of Light, Eectric and Oil, in French 


Lighthouses. 


Cost per Unit of 
sight per Annum 





~ 2 

3 c) 

— ea 3) 

4 _— 

| 3 

& < 

ir S £ 
Oil ... 24 
Electri light 200 4 
Ss 2x200 8928 





IV.—Estimate of Cost in Transforming an Oil- 


Burning into an Electric Lighthouse. 
Additional buildings for engines, gene- £ 
rators, stores, dwellings, &c.... sae 1600 
Two fixed or portable engines with trans- 
missions complete eee ee 640 
Two electric generators with cable con- 
ductors and accessories ... ese re 560 
Four Serrin regulators... ae ees 240 
One first order lantern... * 800 
One optical apparatus, 25.59 in. diameter 
with all accessories complete ee 520 
Miscellaneous, packing, transport, erec- 
tion, &c. ona wien “ 240 
Contingencies 4100 
5000 


V.—Estimate of Total Cost for the Complete Installation 
of Electric Lights on the French Coast, together with 
Steam Fog Signals. 

Forty-two lighthouses to be changed 
at 50001. each, as above we ine 
Add for extra cost for several of the 
installations presenting special diffi- 


210.000 





culties ead 70,000 
280,000 

Steam sirens fitted to twenty light- 
houses at 20001. each... ; ose 40,000 
320,000 


We must take this occasion of again expressing 
our indebtedness to our contemporary, La Lumiére 
Electrique, for the illustrations accompanying this 
notice, which is itself practically a reproduction of 
M. Guérout’s admirable articles that were published 
in our contemporary. 








A THIRD TRACK FOR THE Ertz.—It is stated that the 
New York, Leke Erie, and Western Railroad Company 
will lay a third track inanother year. This is the develop- 
ment of the ultimate idea of having four tracks between 
New York and Buffalo, two for freight and two for pas- 








sepger trains, 


STEAM LAUNCH ENGINE. 
WE give this week on pages (22 and 623 engravings of 
a surface condensing engine for a steam launch, con- 
structed by Messrs. Cox and Co., of Falmouth. This 
engine was built for a launch intended for service in 
South Africa, and it was considered desirable to keep the 
design as simple as possible. - The general design is 


clearly shown by Figs. 1, 2, and 3 on page 623. The 
cylinder, which is 7 in. in diameter and 7 in. stroke, js 
supported, as shown in the general views, by two wrought- 


iron pillars 14 in. in diameter, and at the back by the 
condenser, which is placed athwartships to save space 
and avoid the necessity for ballast to trim the boat. 

It will be noticed that the slide valve face and th 
facing for steam chest cover are designed (see Figs, 4 
and 5) to be machined in the lathe; this saves a good deal 
of expense in shaping and scraping up and renders it 
easy to polish the steam chest cover all over. The piston 
is packed by two cast-iron rings sprung on. The piston 
rod and crosshead are made as usual in one piece, the 
pump being worked direct from the crosshead, which is 
guided by a split cast-iron guide-bar clipped by two cast- 
iron shoes secured by check nuts, this giving a very 
ready adjustment to take up wear; the shoe, i 
receives the thrust when going ahead, is the 
one as the propeller is right-handed. The air and cir- 
culating pumps, which are 24 in. in diameter, as well as 
the feed pump, which is } in diameter, are made plain 
plungers, and ordinary mitre valves are employed for 
simplicity. The details these pumps are shown 
by Figs. 8 to 12. The piston rod brasses are adjusted 
by a wedge above so as to compensate for the shorten- 
ing the connecting rod by the adjustment of the 
bottom end The crankshait (see Figs. 19 
and 20) is 2}in.in diameter in pin and main journals, 
and the thrust is taken by solid collars working on the 
flanges of the after main bearing brasses. The valve 
gear is of the Marshall type, which is particularly adapted 
for use in cases where skilled labour is not obtainable for 
repairs, as there are no wearing parts except pins and 
bushings ; as will noticed no separate eccentric is 
employed, a pin being turned out of the solid to work 
the gear. The distribution of steam by the gear is 
excellent and the motion of the engine very regular in 
The condenser is 24 in. long between tube- 
rolled Muntz metal; it contain 
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plates, which are of 






91 brass tubes © in. external diameter, thus exposing a 
‘ooling surface of about 3U square feet. 
The propeller (see Figs. 13 to 18, and F is « 





brass, three-bladed, 2 ft. 9 in. in diameter, and 3 it. Bin. 
to 4 ft. 4 in. pitch, and is made with loose blades for 
facility of replacing a broken blade. The boiler is 4 tt. 2 in. 
in diameter and 5 ft. 6 in. long with return tubes, the 
flamebox being dry backed to allow of longer tubes and 
ready access to the back tubeplate ; the working pressure 
is 65lb. to 70 1b. The total space occupied by the engine 
is 2 ft. 3 in. fore and aft, 2 {t. 9 in. athwart, and 3 it. 3 in. 
ubove centre line of shaft. 

The donkey pump, which hasaram 1} in. in diameter, 
is bolted to the side of the boiler, and is arranged to pump 
from sea, bilge, or tank, and deliver overboard, or into 
boiler. 

All the pipes were made in conformity with sections 
f the boat, sent to the makers, and instructions and draw- 
ings were forwarded by the latter with the machinery, as 
it had to be put into the boat by comparatively inex- 
perienced men. This was accomplished, however, quite 
successfully, and the boat is now running to the complete 
satisfaction of the owner. 


ANTHRACITE, OR STONE 
By Ricnarp W. Perkins. 
(Continued from page 577). 

Haviya, as I think, entirely disposed uf the objection to 
anthracite on accuunt of the «ifficulty woich has hitherto 
been experienced in maintaining a sufficieucy o! steam, it is 
the question ot fuel economy that now dewands consiiera- 
tion as one only second in importance, but let it be clearly 
understood that although I hold the opinion that forced 
or impelled blast constitutes a mure economical mode ot 
accelerating fuel combustion than chimney draught, I do 
not say that other appliances may not be employed which 
are calculated very considerably to improve the economical 
advantage, but that their conjoint appiicativn affords the best 
means of securing the twofold result. Betore entering 
further into this branch ot the subject, however, I would 
invite attention to the tollowing records of the test trials to 
which I have already alluded. 

These experiments were inspected and certified by Mr. J. F, 
Flannery, C.E., instructed by Sir E. J. Reed. The duration of 
each experiment was five hours. I confess that I had anti- 
cipated the economical results would have been more in tavour 
ot the anthracite, and it is still my opinion that they are really 
better than they appear. I think that the judgment in 
estimating the comparative values of anthracite upon the 
furnace at the commencement of an experiment, i.e., 
when “steam is up,” and at its close, is liable to be deceived, 
and as avery slight error would cause a considerable differénce 
in the estimated economical results in trials of only a few 
hours’ duration, it would be necessary in order to ascertain 
the real value that the experiment should be prolonged over 
a period of a few days instead of only a tew hours, It may 


COAL. 








be said that this is simply an opinion, but it is one not unsup- 
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REsULTs OF EXPERIMENTS ON ANTHRACITE CoAL; First SERIES. 


Ordinary Furnace and Chimney | 


Draugh 


Name and Description of Coal. 


| Fan Blast and Hollow perforated 

‘Bars, Pounds of Water evaporated 

after deducting Duty of Blast 
Engine 


t, Pounds of Water 
evaporated 





Per Square Foot | Per Square Foot | 
of Grate Surface | Per —— of of Grate Surface Per ro of 
per Hour. | ans per Hour. | ? 
Birch Grove Graigola, a high class Welsh | 
steam coal eee eee ose eee 70.36 7.06 Not tried | 
Powell’s Daffryn 4 ft. vein, before described... 78.01 7.82 94.28 7.98 
Hendreforgan stone coal or anthracite ke 62.19 7.93 95.18 7.92 





ported by the results of practical experience and by the 
greater evaporative power of anthracite as 80 conclusively 
demonstrated by the trial at Cherbourg Dockyard. 


SEcoND SERIES. 

In these experiments the same boiler was employed, but 
steam jet blowers were substituted for the fan. 

Blower No. 1 injected a jet of steam through a nozzle of 
one-seventh of an inch diameter, delivering 400 cubic feet of 
air per minute, while the nozzle of No. 2 was one-fifth of an 
inch in diameter and delivering 800 cubic teet of air per minute, 
the steam pressure in boiler being maintained at 40 |b. to 
45 lb. 

Taking the records of Powell’s Duffryn 4 ft. vein steam coal 
and also of Hendreforgan stone coal in ordinary furnace as 
stated in First Series as the standard, we have the following 
comparative results: 


There is, however, one difficulty which may yet have to be 
overcome before the perfectly successful application of anthra- 
cite to marine boilers can be effected, ana which arises from 
the tendency of the best qualities of stone coal when the 
combustion is so very fierce to decrepitate and form into a 
concrete mass upon the firebars, and which, to a certain 
extent, presents an obstruction to the passage of the air. 
Chis difficulty does not occur, or, at all events, is greatly 
diminished, when the blast is created by the steam jet, but 
I have been told that the use of steam which cannot be 
condensed and returned to the boilers constitutes a great 
objection to the use of steam jet blowers at sea. I certainly 
think that it will be found very desirable, if not absolutely 
necessary, that in all cases in which such rapid combustion 
occurs a sufficient amount of moisture should be conveyed 
into the fires. 1 do not regard this difficulty as by any 
means an insuperable one, ant would thereture avoid creating 





RESULTS OF EXPERIMENTS ON ANTHRACITE COAL; SECOND SERIEs. 


| Pounds of Water evaporated per 
Sq. Ft. of Grate Surface per Hour. 


Description of Furnace. 


Powell’s Daffryn 


Pounds of Water evaporated per 
Pound of Coal. 





Hendreforgan Powell's Duffryn 





Saga . | Hendreforgan 
4 ft. —e Stone Coal. 4 ft. Se Steno tel, 
Ordinary, and chimney draught... 78.01 62.19 7.€2 7.93 
Hollow perforated bars. Blower No. 1 92.19 95.52 8.13 8.14 
~ - os ae om 86.19 ee 8.62 
* 9” < wae x 125.98 126.05 7.47 6.56 


In No. 2 series no deduction has been made for the steam 
used by the blowers, but the sizes of the steam jet nozzles 
and the steam pressure have been given; the blast was not 
full on when blower No.2 was used. 

No importance can be attached to the records as regards 
the economical results in the experiment with blower No. 2. 
A large portion of the heat produced could not be utilized. 
The waste appears to have been greater when anthracite was 
used. 

The proportion of heating surface to grate surface in the 
boiler in which these experiments were made is 70 per cent. 
less than is usual in marine boilers. The object ot this ex- 
periment was to test whether anthracite is capable of raising 


as much steam as any other coal can be made to do in the | 


same period of time. Por as the economic results in this 
case were, | have no doubt they would have been con- 
siderably worse had suction blast of equal force been 
employed. 

in 1879 I was present at some comparative trials of 
anthracite and the best Welsh steam coal with the applica- 
tion of fan blast forced through the the hollow firebars in 
the furnaces of the s.s. Elephant, belonging to Messrs. John 
Penn and Sons, of Greenwich. As I shall again have to 
refer to these experiments, I will for the present simply 
state that, both as regards efficiency and economy, the boiler 
was much superior to that employed in the Swansea trials. 
Instead of only evaporating 126 lb. of water per equare foot 
of grate surface per hour, the highest result obtained at 
Swansea by both anthracite and steam coal, was 239 lb. 
evaporated in that time by the one coal, and by the other, 
and without waste, the quantity of water evaporated per 1 lb. 
of coal, not being in the smallest degree diminished by the 
increased combustion. As the relative quantities in the 
ordinary furnace, and with chimney draught, were of 
anthracite 115 |b., and of steam coal 163)b. per square foot 
per hour, the efficiency resulting from the former was 
increased by nearly 108 per cent., and of the latter by 50 per 


cent. It was the knowledge of these facts that enabled | 


me, at a public meeting held at the request of the National 
Health Society at the Mansion House, and presided over by 
the Lord Mayor, in November, 1880, to state that I could 
venture to undertake, with anthracite coal, to raise in any 
ordinary boiler 50 per cept. more steam than is at present 
effected in such boiler in a given time, no matter what coal 
might be selected for the test, and, I believed, with a saving 
of tuel in proportion to the amount of generation. These 
remarks 1 believe were unnoticed by the press. 

The hollow firebars used in the Elephant trials were from 
5 ft. to 5} ft. in length, the shell being jin. thick, and the 
spaces between the bars primarily 3 in., but so intense was 
the heat of the fire that two or three of the centre bars were 
so damaged after one or two experiments that they had to be 
replaced by new ones, the whole of the damage being at a 
point from 9 in. to 1 ft. from their inner ends. It was found, 
also, that the space of #in. between the bars was insufficient, 
and it was increased tw $ in. by planing the sides ot the bars 
down to yy in, thick. The cold biast was now admitted into 
the bars at both ends of them, and which constitutes a patent 
claim, the result being that at the end ot a lung series of trials 
of six hours each the bars remained perfectly uninjured. 


exaggerated notions of its importance; but, on the other 
hand, I cannot consider that I should have redeemed my 
| pledge to conceal no fact within my knowledge that bears 
| upon the question under consideration had I passed it by 
entirely unnoticed. I do not intend that these observa- 
| tions shall be deemed applicable to stationary engines. 

The next question that invites attention is the value of the 
gaseous products of anthracite combustion. It is a very 
|important one. It may not be known to the general public 
| that it has long been the practice at the blast turnaces in 
| which the first process in iron manufacture—that of convert- 

ing the ore into pig iron—is effected, to conduct the guses 
| given off by the tuel through cylinders, branch tubes from 
which are let into the furnaces at points a little lower than 
| their mouths—which are covered by domes—with slidiug 
doors in their sides; these doors are kept closed, except wuen 

the materials of coal and iron ore are tipped into the furnaces. 
| At the antbracite iron furnaces in South Wales these gases 
are conveyed in an uninflammuble state for distances of sixty 
yards or more to the combustion chambers of the boilers of 
| the steam engines employed at the works, the steam in many 
| of them being entirely generated by this means, the furnaces 
| and asbpits of such boilers being completely closed up by 
| brickwork or other suitable means, with the exception of a 

small hole of }in. to lin. in diameter, for the admission of 
| the current of air needed for the utilization of these gaseous 
products. An interesting account of the introduction of the 
system into this country may be found in Dr. Percy’s work 
on Iron Manufacture, or in that on Fuei Combustion— 1 
believe the tormer. 

In a paper which Mr. J. Palmer Budd, the enterprising 
and successful manager and part proprietor of the Ystalatera 
Iron Works, in the Swansea Valley, read before a meeting ot 
the British Association, held at Swansea 10 1848, that gertie- 
man made known the great economical advantages he had 
derived from the application of the system, saying that they 
were sufficient to lead him to think that it might even be 
desirable to erect a blast furnace, and smelt nothing in it, 
but use it for the sole purpose of burning anthracite in order 
that the gases given off in combustion should be utilised in 
| the generation of steam in the engine boilers, without using a 
| particle of fuel in their furnaces; consequently the economic 
value of the coal is more than doubled. 

To what extent are the gaseous products of combustion 
wasted in ships of war, and ocean-going steamsbi,s? A ques- 
| tion of no small importance when it is considered that a 

single steamship, with a grate surface of 500 square teet, and 
| consuming 201b. upon each square foot per hour, will use 
more coal in twenty-four hours than four blast furnaces. 
To diminish the weight of boilers, and the space they occupy 
on board ship, is the great aim of naval engineers at the 
| present day, hence the advantage of combining accelerated 
combustion with the most perfect utilization of the products 
of that combustion, together with the application of firebars 
which it shall be beyond the power of the greatest heat to 
which they can be exposed to destroy, while sufficiently 
obvious, is proved to be practicable, 
If currents of air created by a steam jet be thrown over, as 
weil as under the fire, and as far as possible into ail parts of 
it, and in proper proportions, these valuable gaseous products 




















are nearly, and probably may be entirely utilized, as the 
numerous inventions which in various degrees practically 
accomplish this utilization, abundantly testify. 3s the 
carbonic acid gas given off by that pertion of the burning 
fuel which lies upon the surface of the grate, when brought 
into contact with the oxygen contained in the air, afid- 
thereby effecting tutal combustion, rises through the super- 
incumbent mass of red-heated fuel, it becomes converted 
into carbonic oxide. 

If, therefore, the due proportion of oxygen were to be 
administered at this point also the same result would be 
produced, More carbonic acid instead of carbonic oxide 
would be thrown off, and total combustion continue to be 
effected, and were the supply of oxygen furnished by means 
of a steam jet, its action would sufficiently prevent the 
difficulty arising from decrepitation (see Dr. Percy). 

Nearly all the inventions for effec ing fuel economy and 
the prevention of smok« issue are simply different adaptations 
ot the same and long-known principle, My a'tention was 
directed some twenty years ago to the furnace of a ver'ical 
boiler in which coke was used, its combustion being sustained 
by iwpel ed fan blast. A pipe was inserted into the upper 
part of the furnace, its mouth being outside the furnace in 
the open air, the object being to ascertain how far perfect 
combustion was attainable, by holding a lighted candle in 
the mouth of the pipe. It was tound that no increase of 
blast trom the tan into the ashpit avd thence through the 
fire would extinguish the flawe of the candle, but so soon as 
a portion ot the blast had been conveyed into the furnace 
and over the fire, the candle * went out” (0: course we do 
not mean “blown out”), thereby clearly showing periect 
combustion to have been atiained. 

1 have often asked wyself how the health of the 
metropolis will be wffected when carbonic acid, which is 50 
per cent, heavier than the atmosphere, is substituted for 
smoke, but i presume that were there the slightest r-ason to 
apprehend that this would prove to be the turure ‘ doom of 
the great city,” it would not have escaped the attention of 
scientific men. 

I have aiready referred to what the products of anthra- 
cite combustion effect at the iron works. Can equal results 
be attained by any other cual? It is my beset toat they 
canvot. This isa problem that wigat, I presume. be easily 
sulved by comparing the results witu those vbtained by means 
of the inventions of Dr. Siemens and others rom the ga-es 
of other descriptions of coal, should the que-tin indeed be 
one that is open to doubt. [I also find in a report by Dr. 
Frankland of Watney’s anthracite, under a tavouravle voiler, 
that 12.43 |b. of water were evaporated per 1 lb. of coal. and 
that | cubic foot of the same coal evaporated 742.36 lb. of 
water, whereas 1 cubic foot of Nixon’s Merthyr only evapo- 
rated 514.93 lb. of water. 

(To be continued.) 


RaILway IN JAPAN.—The Japanese Government is 
about to build a railway from Tokio to the north. It is 
intended, however, to sell it on its completion to a private 
company. There is alsv some talk of selling the line from 
Tokio to Yokohama to the Japanese Railway Company. 
This line now pays only 4} per cent. per anuum. 





Socrzety or Arts ALBERT MEDAL.—The Council of the 
Society of Arts have awarded the Albert Medal of the 
Society of the present year to Louis Pasteur, member of 
the Institute of France, For. Memb. R.S., for *‘ his re- 
searches in connexion with fermentation, the preservation 
of wines, and the propagation of zymotic diseases in silk- 
worms and domestic animals, whereby the arts of wine 
making, silk production, and agriculture, have been greatly 
benefited.”” ‘(bis medal was instituted in 1862, as a me- 
morial of H.R.H. the Prince Consort, to be bestowed for 
‘* distinguished merit for promoting arts, manutactures, 
or commerce.’ It is awarded annually, and may be 
awarded to persons of any nation. ‘he medal has in 
former years been awarded as follows: In 1864, to Sir 
Rowland Hill; in 1865, to Napoleon III.; in 1866, to 
Michael Faraday; in 1867, to sir W. Forthergill Cooke 
and Sir Charles Wheatstone ; in 1868, to Sir Joseph Whit- 
wortao ; in 1869, to Baron Justus von Liebig; in 1870, to 
Ferdinand de Lesseps; in 1871, to Sir Henry Cole; in 
1872, to Sir Henry Bessemer ; in 1873, to M. Chevreul ; 
in 1874, to Dr. C. W. Siemens ; in 1875, to M. Chevalier ; 
in 1876, to Sir George B. Airy ; in 1877, to M. Dumas; in 
1878, to Sir William Armstrong; in 1879, to Sir William 
Thomson ; in 1880, to Dr. James Prescott Joule; in 1881, 
to Dr. August Wilhelm Hofmann. 





Tue SocireTy or Arts.—The Council of the Society of 
Arts have awarded silver medals to the following readers 
of papers during the session 1881-82: To Professor Sil- 
vanus Thompson, D. Sc., for his paper on “‘ Storage of 
Electricity ;’’ to J. Emerson Dowson, for his paper on 
** The Production and Use of Gas fer Purposes of Heat- 
ing and Motive Power ;’’ to Colonel G. F. Pearson, for his 
paper on “ The Teaching of Forestry ;’’ to Professor Barff, 
M.A., for his paper on ‘‘A New Antiseptic Compound, 
and its Application to the Preservation of Food ;’’ to 
Spencer Walpole, for his paper on ‘‘ fhe Fish Supply of 
London ;’’ to George F. Deacon, for his paper on “ [he 
Constant Supply and Waste of Water;” to Captain 
Richard F. Burton, for his paper on ‘‘ Gold on the Gold 
Coast ;’’ to R. Warington, for his paper on ‘‘ Some Prac- 
tical Aspects of Recent Investigation in Nitrification ;’’ to 
S. G. Thomas and Percy C. Gilchrist, for their paper on 
“The Manufacture of Steel from Phosphoric Pig-Iron ;’’ 
to Alexander M. Chance, for his paper on ‘“‘ The Recovery 
of Sulphur from Alkali Waste by Schaffner’s Process, a 
record of recent results ;’’ to James Mylne, for bis paper 
on “‘ Experiences of an European Zeminder (landholder) in 
Behar.”’ The value of several other papers, read by mem- 
bers of the Council, were acknosledged by a vote of 
thanks, it not being usual for medals to be given in such 
cases. 
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SCHWARTZKOPFF’S SAFETY APPARATUS 





9900 Q. 





__f _ 


Fic. 1. 


WE annex illustrations of a safety apparatus for steam 
boilers designed and patented by Herr Schwartzkopff, the | 
well-known locomotive builder of Berlin, and which is now | 
being introduced in this country by Messrs, Hermann 
Kiihne and Honrichs, of 84, Great St. Helen’s, E.C. The 
apparatus is intended to givea visible and audible signal 
(1) if a certain steam pressure is being exceeded ; (2) if 
the water level falls below a certain point; (3) if the 
water in the boiler reaches a temperature higher than | 
that due to the proper steam pressure; and (4) if the| 
boiler is heated without containing water. In the first | 
and second of the cases above supposed it thus acts as a 
check on the safety valve and steam gauge, or on the| 
water gauge respectively; while in the third case it| 
indicates retarded ebullition, and in the fourth it is| 
arranged so as to act before the boiler plates can receive | 
"Slee 
injury. 

The principle upon which the apparatus acts is that | 
of bringing into action an electric alarm signal by | 
the melting of an alloy, this alloy when melted completing | 
the circuit by making contact be.ween the ends of two| 
copper rods. The alloy is used in the form of hermeti- 
eally enclosed rings which are acted upon by the heat of | 
the water or steam, or by the heat radiated from the| 
boiler plates in the event of a fire being placed in a boiler 
which does not contain water. The arrangement is 
clearly shown in our engravings, and may be described 
as follows: 

The apparatus consists, as will be seen from Figs. 1 
and 2, of two concentric metal tubes, a and 7, the inner 
one of which is closed at the bottom and open at the top, 
and which by means of a flange is hermetically fixed to 
the outer tube. The latter is screwed or rivetted by 
means of a flange at a convenient place on the top of the 
boiler, is open at the bottom, and reaches down into the 
boiler to the lowest admissible water level, while 
the inner tube projects still lower down to about $ in. 
from the highest fire-touched surface of the firebox or 
fire tubes. There remains an open annular space of 
about 4 in. all round between the two tubes. The same 
arrangement of concentric tubes with an open annular 
space between them is repeated at the head of the appa- 
ratus A, the latter and the lower part being connected 





FOR 

















by means of a coiled tube 0; the annular space in the 
upper and the lower part of the apparatus is interrupted 
and reunited in this way for the sole purpose of cooling 
the head of the system below the temperature of the 
boiler. The apparatus being fixed as shown in Figs. 1 


| and 2 closes the boiler entirely, thus allowing the former 


to be controlled, to work, or to be readjusted after having 
worked, without the escape of steam or water, or without 
the necessity of interrupting the working of the boiler in 
the least. 

The inner tube, which is of brass, is traversed from 
end to end by two strong nickel-plated copper rods d 
and d,, which are fixed into, and insulated by, several 
serpentine plugs, the top and bottom one of which, & and 
k, (Figs. 3 and 5), are conically bored and enclosed in 
thin copper cases, which on their part fit closely into the 
inner tube. These rods project, as shown in Fig. 1, 
and are provided with holdfasts for the connexion with 
the alarm bell, electric battery and sign-board, and, 
together with the serpentine cups and cases, form a 
system, Fig. 7, which can easily be inserted into and 
withdrawn from the inner tube. In the two copper cases 
cand c, there are fixed two slotted alloy rings / and /,, 
which by their elasticity adjust themselves closely fitting 
in the cases, while two suitable serpentine plugs v and 
v,, Sliding on the rods, will, if pushed down, hermetically 
close the cases which contain the alloy rings, thereby 
preventing any outside influence of steam, water, and air. 
The alloy rings referred to are adjusted so as to melt 
at certain degrees of temperature, viz., the upper ring 
will melt at the boiling point of water, the lower one at 
a temperature slightly exceeding that which corre- 
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Fig. 3. 








Fia. 4. 


sponds with the highest steam pressure at which the 
boiler may be safely worked. At the head of the outer 
tube a small cock / is fixed, by which the air contained 
in the annular space at the time of raising steam can be 
allowed to escape, The annular space should always be 
filled with water to the top; as this water does not cir- 
culate, but is in a state of stagnation, and as the wind- 
ing pipe allows sufficient heat to radiate, the head of the 
apparatus, as long as filled with water, will always be 
kept comparatively cool; any air in it, although not pre- 
venting the action of the apparatus, is sometimes apt to 
delay it. The apparatus will be brought into operation 
under either of the following conditions: (1) The alloy 
of the top ring will melt and ring the bell as soon as the 
water in the boiler sinks slightly below the lowest 
admissible water level, as then the water contained in 
the annular space will no longer be kept therein, but 
will fall into the boiler and will be replaced by steam, 
which at once heats the head of the apparatus beyond 
the melting point of the upper ring. (2) The alloy of 
the lower ring will melt as soon as the temperature cor- 
responding with the highest admissible pressure is 
reached or just surpassed ; this will take place (a) if the 
pressure of the steam exceeds the fixed limit; or ()) if 
the water gets heated to a dangerous degree without the 
pressure increasing correspondingly (retardation of ebul- 
lition). The apparatus will also be brought into action 
(3) by the radiating heat of the boiler plates, in case of 
the fire being got up without the boiler being filled with 
water. In all these cases the molten metal flows into 
the serpentine cups, and produces a metallic contact 
between the two rods, by which means the electric bell or 
bells in circuit with these rods are put into operation. 
As stated before, the apparatus gives the signal without 
the escape of steam or water, and after having done its 
duty the rods can easily be withdrawn, the molten metal 
be poured out, and a new ring be fitted in without any 
interruption in the working of the boiler. 

The details of the Herr Schwartzkopff apparatus 
have been very carefully worked out, and the arrange- 
ment is one well deserving attention. 








ON CORROSION IN STEAM BOILERS.* 
By W. J. Norris. 

Tue question of corrosion in steam boilers is one that 
commands the attention of most engineers. It isa standing 
source of anxiety, causes trouble and delay, and not unfre- 
quently danger to those in charge. To the Navy, steamship 
owners, and steam users, it means great expense, not only in 
the actual cost of repairs, but in loss of efficiency, by having 
in a short time to reduce the pressure to compensate for the 
corrosion. 

The rapidity of the internal corrosion of boilers working at 
high pressure and supplied with water from surface condensers, 





* Read at the twenty-third session of the Institution of 





Naval Architects. 
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assuming, as it does, the acute form known as “ pitting,” has [t will doubtless be admitted that these results and remarks C—(x tty t?)xP. 
are very conclusive, and a)though they apply to vessels of the Where 


enveloped it with a certain amount of mystery ; and the short 
lives of the boilers of some of the vessels of H.M. Navy, led 
to the appointment of the late Admiralty Boiler Commission 
to inquire into the subject, before whom much evidence of 
value was given and several theories advanced to account for 
this ccrrosion. 

Of these theories the following have received the greatest 
credence, and which we may perhaps briefly consider : 

Galvanic Action.—This theory has its origin in the 
hypothesis that a great, or rather infinite, number of galvanic 
circles are formed by the metallic contact of the iron of the 
boiler with particles of copper or brass from the condenser 
tubes, air pumps, and feed pipes, carried in with the feed- 
water, as the two elements, and the water acidulated or 
alkaline as the exciting agent. This theory will not, however, 
bear strict investigation, inasmuch as the particles of copper 
or brass would, by their weight, gravitate to the bottom of the 





boiler, where the greatest part of the corrosion would ensue ; 
again, although the particles might possibly lodge and rest on 
the tops of the furnaces and tubes, they could not support 
themselves on the underside of same, where pitting is found 
to go on as much in the case of tubes and more in furnaces 
than on the top. 

These considerations are sufficient in themselves to negative 
or at least throw doubt on the truth of this theory, without 
taking into consideration the equivalent wear that must 
ensue in the air pumps, feed pipes, and condenser tubes; nor 
can this theory be readily applied to the corrosion that takes 
place in steam chests and superheaters; and the reliable 
analyses hereto appended for reference, and which are copied 
from the Blue Book of the Boiler Commission, show the 
presence of nothing likely to account for galvanic action. 
Had particles of copper or brass been deposited within the 
boilers, they would have appeared in one or other of these 
analyses. 

In fact, these analyses are somewhat remarkable, as show- 
ing the presence of nothing that could account for the corro- 
sion and the rapidity with which it is effected, and we may 
dispose of the theory of galvanic action as untenable, by | 
referring to the case of the Propontis, mentioned by Mr. A. C 
Kirk in his evidence, who states that the vessel was fitted 
with Rowan’s water tube boilers, ordinary working pressure 
at sea 120]b., had no copper within the boiler, had iron 
feed pipes and iron air pumps, the steam pipes being of 
copper and the condenser tubes brass ; but pitting went on 
with such rapidity that in about nine months a great part of | 
the tubes had to be renewed. From this it is evident that 
there being no brass in the air pump or copper pipes to be 
scored, particles of that metal could hardly have been carried 
into the boilers. 

The next theory that has been advanced to account for the 
corrosion is that hydrochloric acid is produced within the 
boiler by decomposition of the water, its hydrogen combining 
with the cblorides contained in sea water. If such was the 
case the water would become strongly acidulated, and if it 
attained sutlicient strength to cause pitting it would have a 
evlvent action on zine placed therein. Such is not, however, | 
the result of practice, as it will be seen by the analyses above 
referred to, that the water has generally and probably always, 
except in an isolated case or two, an aikaline reaction. 
Further, iron when heated with pure water exerts no decom- 
posing action, at least to 400 deg. Fahr., and it has, moreover, 
been established by careful experiment, that iron when heated | 
with water alone to 556 deg. Fahr., yielded no trace of 
hydrogen. (Vide Admiralty Blue Book, Appendix A, p. 720, 
proving same.) 

Another theory that has been received with favour is that 
of decomposition of the lubricants used for the cylinders and | 
slides. The resulting fatty acids dissolving the brass of the 
condenser tubes, and passing into the boiler, convert the 
water into a solution of copper, which acts chemico- 
galvanically or electro-chemically upon the water and the 
iron, causing corrosion; but this theory is upset by the con- 
sideration that the wear of the condenser tubes would be in 
proportion to the corrosion of the boiler iron, and by the fact 
that pitting occurs just as much when the condenser tubes are | 
tinned, and is further negatived by the usual alkaline con- 
dition of the water. In well-authenticated experiments it 
was found that water taken from marine boilers was not dis- 
coloured by the absorption of sulphuretted hydrogen gas, 
showing thereby that it held no copper in solution. 

These two latter theories are turther met and may be| 
considered as disposed of by the remarks of Mr. Weston, 
Admiralty chemist, Portsmouth, in his evidence before the | 
Boiler Commission on samples of water taken from the boilers 
of H.M. ships Serapis and Crocodile, which are well worth | 
quoting, and are as follows : | 

‘** Acidity—Not one sample of water, either of those 
recently received or those obtained in December, showed any | 
acidity, but, on the contrary, the water was in each case faintly | 
alkaline, that from the hotwell being more strongly so than | 
that from the boiler. 

“Copper in Solution.—A solution of copper I made for | 
comparison, containing only one in one million parts, showed | 
distinctly the presence of even this minute quantity of} 
copper without resorting to any concentration of the solu- 
tion, and as no indication was obtained from any sample of 
water from the troopships, this metal is certainly not pre- 
sent to any appreciable extent. The condenser tubes in the 
Serapis and Crocodile are mostly copper, only 490 out of 
14,400 in the latter vessel having been replaced with tinned 
tubes.’’ 

And upon these results he makes the fullowing observa- 
tions: 

‘* 1. That the alkaline condition of the water of these ships 
clearly shows that the acidity is not the cause of the deteriora- 
tion of the boilers. 

‘*2. That the abseace of copper in even the minute propor- 





tion io which [ have tested the water shows that no injurious 
action from any solution of this metal by the water in pass- 
ing through the condenser cantake place, and as the copper 
is not dissolved to any extent, it would appear that tinning 
the tubes is unnecessary.” 





Royal Navy, it is evident that they will be equally applicable 
to those of the mercantile marine. 

Carefully and closely examining the above theories, one 
finds they are based on frail foundations, consequently neither 
is tenable nor adequately explains the cause of corrosion in 
steam boilers, and we now come to the final theory of oxida- 
tion, by the presence of free oxygen in the water, derived 
from the atmosphere. 

This latter theory appears to be the true one; the more 
closely it is examined the more convincing does it, in the 
writer’s opinion, become, and, moreover, it affords an answer 
to all the results observed in practice. 

To show that this is the case we may now examine this 
theory and adduce some proof thereof, but, in order to follow 
the line of reasoning upon which this conclusion is based, 
it is necessary to glance at, so as to have well in mind, the 
nature of the elements we have to deal with, namely, air and 
water. 

Air,—Atmospheric air consists of a mixture of oxygen and 
nitrogen gases, in the proportion in one hundred volumes of 
20.96 


Oxygen... eee eee 
79.04 


Nitrogen one ose 





100,00 

These gases as composing air are simply mechanically 
mixed together, and not in any way combined, but each is in 
its free and natural state, retaining all its properties unaltered 
and exercising separately and independently its own peculiar 
functions. Air also holds ammonia and carbonic acid; the 
former is perhaps of but little moment to the subject under 
consideration ; the latter, however, plays an important part, 
and although it appears to exist in the atmosphere in no 
definite proportion, averaging only about one in 2500 parts, 
it is comparatively very soluble in water. 

Water.—Water in its pure state is a compound of oxygen 
and hydrogen, formed by the union of one volume of oxygen 
with two volumes of hydrogen, the two gases being chemi- 
cally combined, and forming an entirely new substance, a 
neutral liquid, not retaining any of the distinctive properties 
ot either gas from which it is produced, or able to exercise 
the functions peculiar to either gas without decomposition. 
lt is incapable of combining with the metals, although it does 
so with some of their oxides and salts. [Sy some metals it is 
rapidly decomposed, while it oxidises others by the aid of 
atmospheric air, even at the natural temperature. It isa 
very powertul solvent, liquefying alike both solids and gases, 
but has no effect on iron except when holding free oxygen in 
solution, when it becomes a powerful oxidising agent, and, as 
a general rule, the more oxygen it holds in solution the more 
rapidly does it rust or corrode iron, such corrosion being acce- 
lerated by increase of temperature, as well as by the presence 


| of dissolved carbonic acid. 


Such, then, are the constituent parts and properties of the 
elements with which we have to deal, and it is in the power 
of water to corrode iron by the aid of oxygen derived from the 
atmosphere, and accelerated by high temperature, to which 
the rapid deterioration of boilers must be ascribed. 

Water absorbs and holds in solution all the gases, in 
volumes varying with its affinity, or the force of its attrac. 
tion for each particular gis, and for the gases with which we 
are concerned, it dissolves in one hundred volumes, at 0 deg. 
Cent. temperature, and one atmosphere of pressure of 


Spec. Gravity. Volumes. 
Air eco oe 100 2.471 
Oxygen ... cco enh 4.115 
Nitrogen ove 927 ‘ 2.035 
Carbon dioxide or 
carbonic acid... 1.527 179.67 


The law under which the absorption of gases by water 
takes place is as follows : 

That the volume of gas absorbed varies directly with the 
pressure, the temperature remaining the same, that is to say, 
the volume absorbed is constant under all pressures at even 
temperatures. Therefore in order to find the volume of gas 
equivalent to its normal or natural tension, 7.e., one atmo- 
sphere of pressure, absorbed at any given pressure, provided 
no increase of temperature takes place, we have only to 
multiply the “ coefficient of absorption” by the number of 


| atmospheres of pressure at which the absorption takes place. 


The “ coefficients of absorption” forthe gases we have to 
deal with are as follows : 





Atmospheric air oe _ C= .02471 
Oxygen re an ove ; Cc 04115 
Nitrogen one C= .02035 
Carbonic acid... ose C=1.7967 


These coefficients, however, are for 0 deg. C. of temperature, 
and the degree of solubility of these gases varies with any 
increase of temperature, becoming less as the temperature 
rises, and vice vers; but the “ coefficient of absorption” for 
any given temperature within a moderate range may be 
found by a simple formula, viz. : 

C'=C—(xt+y t*) 


where 
C =Coeflicient of absorption at 0 deg. C. 
C'= ” 9» given temperature. 
rhe = } Coefficients derived from experimental data. 


¢t = lemperature. 
For the gases we have under consideration these “ coefli- 
cients” are as follows : 
Atmospheric air r 
Oxygen ... ove c= .00108986 
Nitrogen sai x=.00053887 
Carbonic acid x=.07761 
These “ coeflicients,” as abvve, have been deduced from 
careful experiments by various chemists, verified by Bunsen, 
and will be found in Watt’s “ Dictionary of Chemistry,” from 
which they have been extracted. 
Therefore the volume of gas absorbed at any given pres- 
sure and temperature, having a tension of one atmosphere, 
is equal to 


00065135 y=.000013547 
y = 000022563 
y= .000011156 
y=.0016424 











P = Pressure in atmospheres. 

t = Temperature. 

C = Coefficient of absorption. 
wand y Coefficients as above. 

By the aid of this formula the following Tables of the 
absorption of gases under pressures and temperatures corre- 
sponding with the ordinary working pressures of steam boilers 
have been compiled. 


TaBLe I.—Orygen. 


Absolute pressure in pounds per 


square inch , eo 60 75 90 105 120 
Pressure in atmospheres 4 5 6 7 8 
Temperature of mass, in deg. UC. 145 153-160 166 172 
Volume of gas held in solution 

in 100 volumes of water e+ 10.1387 13,627 17,171 19,680 24.372 

Temperature of mass ‘ 

F Se rhceres 36.25° 30,6° 26.66° 23,71° 21.5° 
Atmospheres of pressure 
TABLE II.—Nitrogen. 
Absolute pressure in pounds per 60 75 90 105 125 
square inch * = 
Pressure in atmospheres 4 5 6 7 s 
Temperature of mass,in deg.C. 145 153 160 166 | 172 
Volume of gas held in solution 

in 100 volumes of water 5.004 7,740 8.493 10,277 |11.953 

Temperature of mass 
Atmospheres of pressure SESE" | SRS" (SESS 1S87E° | S85” 

TABLE III.—Atmospheric Air. 
Absolute pressure in pounds per 

square inch eos eee P 60 75 90 105 120 
Pressure in atmospheres asd 4 5 6 7 8 
Temperature of mass, in deg. C.| 145 153 160 166 172 
Volume of air held in solution 

in 1‘) volumes of water 6.084 8.178 10.306 12.471 14.707 
Relative volume of oxygen 2.129) 2955 3607 4.364 5.147 

on ee nitrogen 3.955 5.123 6.699 8.107) 9.560 

Temperature of mass 10,62 |26.66° 23.71°| 215° 





Atmospheres of pressure 


It is practically impossible to calculate the velume of 
carbonic acid that would be held in solution under the above 
conditions, owing to the quantity of air which passes into the 
water in boilers, and the relative quantity of this gas forming 
part of the atmosphere; it is doubtless very large, and care- 
ful experiments and analyses can alone decide the volume. 

These Tables show the volumes of gas having a tension 
equal to one atmosphere of pressure, at which the water 
becomes saturated under the working pressures and tempera- 
tures of steam boilers of the present day, and would be correct 
if the steam space of the boiler were filled with the particular 
gas to which they refer—a condition which is, of course, 
unattainable, as it is filled with a fluid much lighter than air 
or either of its constituent gases; therefore, the air pumped 
or forced into the boilers by the feed pumps must be subject 
to two distinct actions which come into operation, viz.: 

1. The attraction the water exerts for each particular gas. 

2. The force of gravity. 

In absorbing air, water separates and dissolves a volume of 
gas according to the attractive force it exerts towards each of 
its constituent gases, the force of which attraction is shown 
by the ‘ coetficients of absorption,” and is equal to 

Co__ 0411s 
CX .u2u84 
or rather more than twice for oxygen than for nitrogen. 
Lhis is proved by the fact that air expelled from water by 
boiling is composed as follows: 
Oxygen ... : ove 
Nitrogen 


= 2.0225 


34.9 
65.09 

99.99 
Hence to saturate water with air at the ordinary atmospheric 
pressure, for every 1/0 volumes in solution 3% 100=170 
volumes of air must be passed through it, of which 35 volumes 
of oxygen and 65 volumes of nitrogen are absorbed, the 
remaining 70 volumes of nitrogen being rejected. 
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This fact bas an important bearing on the subject under 
consideration. From it, and the two actions just referred tr, 
it follows that the steam and gases forced into the water wiil 
rise and leave the water in accordance with their degree of 
solubility and specific gravities, which, compared, with air as 
unity, are as follows: 

Spec. grav. of steam .625, nitrogen .927, oxygen 1.11, 
C.O3, 1.527. 

These specific gravities hold good for all pressures under 
Marriott's law that the pressure varies as the volume, and, 
further, that these gases expard an equal degree for equal 
increments of temperature. 

Thus it would appear that the steam will leave the water 
first, the nitrogen second, and the oxygen last, and that the 
excess gases will range themselves in the steam space in 
layers according to their densities, through which the steam 
will rise as it does in water. This will, perhaps, be better 


understood by reference to the annexed diagrams, 
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In the condition shown, these gases have no tendency to 
rise, except by a slow process of commingling, by which the 
oxygen is constantly, but slowly, mixing with the nitrogen, 
and the mixture of oxygen and nitrogen with the steam, the 
volume so lost being, however, as constantly replaced from 
the air forced in with the feed water. 

If this is so, we come to the absorption of oxygen and 
carbonic acid alone, and Table No. I. shows, with more or less 
exactness, the condition of the water in steam boilers under 
ordinary working, and water so charged would be ample, if 
not more than sufficient, to account for the corrosion. 

If, however, we take it that no separation of the gases 
occurs in the boiler, and deal with it as the absorption of 
atmospheric air, as shown in Fig. 2, we have, even then, 
a Jarge volume of oxygen, which, as will be seen from 
Table I11., ranges from four times and upwards the volume 
of this gas held in solution under the ordinary conditions of 
the atmosphere, and 0 deg. C. of temperature, for the usual 
working pressures of steam bvilers, with an indeterminate 
volume of carbonic acid, volumes which being, moreover, 
sided by high temperature, are sufficient to cause rapid 
corrosion. ‘lhe probability is that neither Table accurately 
expresses the condition of the water, but that the volume of 
oxygen in solution varies in actual practice from the limit of 
the one to the limit of the other. 

Referring again to the drawings, the conditions illustrated 
may, perhaps, be brought out more clearly by comparing the 
gases within the boiler to those within a well. In the latter 
case, as every one knows, carbonic acid gas gravitates to the 
bottom, and has no tendency to rise, owing to its greater 
density and weight taan the atmosphere, the ratio between 
the two being as 1 to 1.527. Substituting steam in the boiler 
for the atmosphere, the cases, excepting of course the higher 
pressures and temperatures, are similar, the ratios between 
the gases and steam being as follows: 


Steam to nitrogen a AS . 101.395 

» 9» Oxygen eee a oe 101.776 

ns air ove ace eee ... 1 to 1.584 
These grest differences in the specific gravities are sufficient 
to prevent the denser gases rising, so that the water is con- 


stantly charged with gas to saturation, either oxygen and 
carbonic acid alone or a mixture of oxygen, nitrogen, and 
carbonic acid. 

This question is undoubtedly worth solving, and is one 
that, assuming the theory of free oxygen in the water, with 
properly constructed appliances, admits of almost easy 
solution. The expense of same would probably prevent 
private firms and individuals from taking up this question, 
as, apart from the cost of the necessary appliances, would be 
the employment of a chemist competent to deal with it, and 
make a series of quantitative analyses. 

Not being, however, in possession of dataderived from ex- 
periment in this direction, let us examine what proofs of the 
theory can be adduced from actual working. 

We have seen that the theory of galvanic action, though 
possible, is very improbable, and that the alkaline condition 
of the water negatives the theory of acidity, but does not the 
perished zine from the boiler afford some evidence as to the 
action that takes place? On carefully examining this sub- 
stance it seems to have changed to an oxide, similar to tkat 
formed on the surface of the molten metal when exposed to 
the atmosphere, and if so, both would be subject to the same 
tests, 

The first test would be that each would be fixed in the fire. 
On subjecting the perished zine to this test it was found to 
be thoroughly fixed; even under the intense heat of a blow- 
pipe flame it remains unchanged, except that portions of the 
metal that have not become oxidised melt out, ignite, and 
burn. 

A second test for these oxides is that each would be soluble 
in hydrochloric acid, and in water acidulated with sulphuric 
acid. On carrying out these tests both will be found to be 
dissolved. There is, however, this difference between them, 
thet the oxide from the boiler takes longer to decompose, 
due probably to the different conditions under which the 
oxidation was effected, as the oxide formed on the 
surface of the molten metal is by the oxygen derived from 
the atmosphere in a rarefied state, due to the heat, while that 
from the boiler is effected under water and under pressure, at 
a temperature of about half that of its melting point, and is 
probably hydrated. 

It follows from these tests that the process by which zinc 
perishes in steam boilers is analogous in many respects to the 
formation of an ‘oxide scale on the surface of the molten metal 
exposed to the atmosphere, and the question arises, having a 
high temperature, whence came the oxygen necessary to 
transform the metal? Surely not from any decomposition of 
the water or of the salts contained therein, for if any took 
place, the hydrogen set free would combine with the chlorine 
ot the chlorides contained in sea water, on account of its 
intense affinity for this gas, the water would become strongly 
acidulated, and the zine probably dissolved ; but the answer 
is, we submit, to be found in the theory of absorption, as 
herein stated, 

It may, perhaps, be worth mentioning that a slab of zine, 
say 12in, by 12 in. by 14in. thick, is completely oxidised in 
trips from London to the Mediterranean in about six weeks, 
while in the home trade similar slabs perish in about eight 
weeks, under steam about four days per week. 

The theory of oxidation by free oxygen in the water pro- 
vides an answer to the point that the corrosive agent, what- 
ever it may be, must be thoroughly diffused throughout the 
water, and from the laws herein stated it will be evident that 
wherever the water is quiescent and coolest, as that portion 
of the boiler below the firebars, and where the circulation is 
restricted, as amongst the tubes, there the pitting will be 
greatest, and that it will be least where the heat and circula- 
tion are greatest, as on the tops of furnaces and combustion 
chambers, and such, there is reason to believe, is the general 
experience. 

This paper has dealt more particularly with the extent of 
the aéritication of the water in steam boilers, rather than the 
process hy which pittirg ensues therefrom, foran explanation 





of which we cannot do better than refer to the very able paper 
by Mr. Mallet, in vol. xiii. of the Transactions of the Institu- 
tion of Naval Architects, wherein the causes are well 
explained. 

n conclusion, the study of this subject points to the remedy 
for the evil being to supply the boilers with water free from air 
or gases in solution, po as oil or grease within a boiler can 
do no good, they should be kept out ; if this was done, boilers 
would, doubtless, last very much longer, and be more profit- 
able to their owners. 

ANALYSES HEREIN REFERRED TO, 
Analyses of Deposit from the Boilers of the s.s. 
“ Carnatic.” 





Moisture lost at 212 deg. ... ose 18.7 8618.9 
Organic moisture and matter given 
off above 212 deg. uae se 3.3 3.3 
Fat ... oad ose pe ese 3.4 3.2 
Residue insoluble in hydrochloric 
acid, sand, &. .., i “ee 1.36 1.22 
Oxide of copper... eee aie 42 35 
Peroxide of iron... oan aoe 60.93 60.34 
Protoxide of iron .., en one 5.55 
Sulphate ofiron ... aa aie 67 
Alumina... ose jis eee 2.8 28 
Sulphate of lime... om ove 1.03 
Magnesia... eee eve a -92 
Chloride of sodium ... -93 
100.01 
(Signed) HorrMayn. 


Analyses of Four Samples of Deposit taken from the 
Boilers of the s.s. ‘* Carnatic.”’ 


Mr. G. H. Ogaton to Messrs. Humphreys and Co. 














| —— ow -— Port Aft Port 

sada No, 1 No. 2 ~s No. 4 

Pil, Rotles Boiler Boiler 

soiler. Boiler. ’ . 

Oxide of iron .. aie 42.11 47.0 40.08 | 40.52 

Tallow... «+» | 10.33 11.18 816 | 8,15 

Sulphate of soda_,, | 2,13 2.03 2.0 | 1,74 

Muriate of soda a 1,31 1.18 2.13 1.64 
Carbonate of lime .| 10.03 £,24 9.60 7.91 
Sulphate of lime a 2.12 3.0 218 1.8 
Sand and clay am 8.99 6.19 13,12 8.23 
Water ... — as 22.47 21.27 22. 30,0 
99.49 100. 99.27 99.79 








No trace of copper. 


Analysis of a Sample of Boiler from the s.s. “‘ Elder.” 
Specific gravity, 1.12. Reaction, alkaline. 
Sodium chloride... aa ‘as ove 20.633 
Magnesium chloride — os a 1.8631 
Magnesium sulphate ove ove ove 1.1699 
Water ove eve eve ove eee 76.334 

100. 
(Signed) Puiiuip Hotranp, F.C.S. 
To P. Moir, Crane, and Co. 





THE IRON ORE DISTRICT OF BILBAO.*? 
(Continued from page 610.) 
Hawlage-—The mineral is either hauled by railway 
direct from the quarry to the port, or passed by subsidiary 
haulage systems to one of the various railway depdts, where 
it is put to stock to wait shipment. The proportions in 
which this is effected are, roughly, as under : 
Taking 2,800,000 tons as the toal (approximate) output— 
16 per cent. passes from quarry by railway direct to port. 
12 incline and railway to 





” ” 


port. 

18 per cent. passes from quarry by inclined planes to stock 
at railways. 

21 per cent, passes from quarry by wire ropeways to stock 
at railways. 

9 per cent. passes from quarry by surface shoots to stock 

at railways. 
24 per cent. passes from quarry by bullock carts to stock 
at railways. 
100 per cent. 

1. Bullock Carts.—By this costly and cumbrous method 
(once the only one employed) at least 700,000 tons are still 
carried annually, and that, too, over roads that probably no 
other vehicle in existence could traverse, so bad are they. 

The average lead from mines to railway is about 1} miles 
all down hill, and the cost per ton may be taken at from 
2s. 1d. to 2s. 9d., according to the state of the weather and 
roads. The carter assists to load up in the quarry, and he 
unloads at the stock heap. The load is from 1} to 2 tons. 

2. Wire Ropeways.—The two systems at present in 
operation are : 

(a) The single hauling rope, as invented by Mr. Charles 
Hodgson. 

(6) The double fixed rope, with endless hauling rope, as 
patented by Mr. A. Bleichert, of Leipsic, and Mr. Otto, of 
Siegen. 

The single hauling ropeway is that most generally 
adopted, and, as erected in this district, consists of one, 
two, or three lines of endless steel wire rope, carrying a 
train of tubs, and supported at intervals on timber trestles, 
At each terminal the rope passes round a horizontal sheave. 
The line is driven by an engine from the lower station. 
The tubs are usually old petroleum casks cut in half, and 
carry 3 cwt. to4 cwt. of ore. They are suspended by curved 
iron hangers from a wrought-iron saddle in which is an 
india-rubber bearing. This rests on the rope and travels 


* Paper read before the Iron and Steel Institute. 





with it, being prevented from slipping by the friction of 
the india-rubber. On the outer side of tie saddle are two 
grooved wheels which take the shunt rails at terminals and 
bends, and lead the tubs to and from the rope. 

The terminals are laid in the form of an elongated horse- 
shoe. At the starting station the tubs either come loaded 
from the mine on trollies, and are hitched on to the hangers 
by a man with a hand lever, or the ore is loaded into them 
by hand as they are ranged on the shunt. When loaded, 
they are pushed round to the rope and travel down to the 
receiving station, where they are led off by a shunt, and 
emptied into stock direct or into small tip-wagons; they 
then run round the horseshoe to the rope to pass up on the 
empty line. In all there are 114 miles (single line) of 
Hodgson tramways in the district, while five additional 
miles are now being erected. The principal are: 


Mines. Proprietors. Metres. 
San Miguel & Cristina Ybarra Brothers 1200, treb. line 
Amistosa and Union... SomorrostroI.O.Co. 2820 ,,_ ,, 
Parcocha bab «. Vitoria, Maruri & Co. 2890doub. ,, 
Primitiva eee ... C. Hodgson ... -. 2900 sin. ,, 
Marquesa eco J. Be DAVIS ... ‘ate i « 


Figs. 2a, 24, and 2c on the next page showone span ofa 
new three-line ropeway now being erected for the Somor- 
rostro Iron Ore Company, whith, on its completion, will 
then possess six lines of an aggregate length of 6200 yards 
between their mines in Matamoras and the Provincial 
Railway. The difference of level between these points is 
1400 ft. 

Double Fixed Rope.—The only example of this system at 
present in operation is that of Messrs. J. B. Rochet and 
Co., descending from the Aurora mine to Ortuella station 
(Fig. 3). Its length is 2017 yards; the total fall is 774 ft. 
The line is automatic, and it is divided into two gradients, 
at the junction of which the brake station is placed. 
The fixed ropes are of steel wire, supported on wooden 
posts 25 mitres apart. The ore carriers are suspended from 
these ropes, and travel along them, hauled by a 23 in end- 
less steel wire rope. Figs. 4, 5, and 6 show the arrange- 
ment of post, ore carrier, and attachment to hauling rope. 
The ore carriers are of iron, weighing about 3 cwt., com- 
plete with hangers, &c., and carry 5 cwt. of ore. They 
are spaced about 45 yards apart on the hauling rope. 
The arrangements of shunts and terminals are very similar 
to those of the Hodgson ropeways already described. 

This line has been in operation since November, 1878, 
and during the past year it carried 105,000 tons of ore on a 
single line in 292 working days—an average of 360 tons per 
day. The wear on that portion of the fixed rope near the 
change of gradient is excessive. At this place it has to be 
cut out and renewed every three months. On the rest of 
the line its duration is about one year, that of the hauling 
rope being the same. 

A new wire ropeway of 423 metres in length on this 
system, but with some modifications by Herr Otto, of 
Siegen, is on the point of completion for the service of the 
Julia Mine. It is intended to fill the ore carriers (as 
they range on the terminal shunt) direct from the mine- 
through shoots, the supply being regulated by iron shutters, 

In comparing the merits of the two systems (Bleicher. 
and Hodgson), it may be remarked that the former post 
sesses the following advantages : 

It is automatic, with gradients exceeding 1 in 12 ; 
It can work in all weathers ; an 
It can carry 50 per cent. more on a single line. 
On the other hand, 
Its first cost is greater ; 
It is more complicated ; 
It cannot be doubled on the same posts ; and 
The wear on the fixed rope is very great and unequal, 
being mainly on the upper side. 

The Hodgson lines are simple in their arrangements 
and working ; but they have the defect, that their traffic 
is liable to be interrupted in wet weather, on gradients 
exceeding 1 in 4, owing to the slipping of the ore tubs on 
the rope. What they can do, under favourable conditions 
of gradient, is shown by the line of Messrs. Ybarra Brothers, 
from San Miguel Mine to Ortuella—a length of 1200 metres 
—which has carried on a double line 146,744 tons in eleven 
months of the past year. Either system, however, affords, 
with a small outlay of capital, a handy and efficient means 
of transport for fairly large quantities of ore, in situations 
where neither railways nor inclined planes can be adopted. 

Inclined Planes.—Of these there are eight in opera- 
tion ; they are, with one exception, self-acting, the excep- 
tion being a small engine plane, 180 yards in length, from 
the Rubia Mine to the Bilbao Iron Ore Company’s railway 
at Pucheta (see Fig. 12). Of the self-acting inclines, two 
load direct to railway trucks, viz : 

The Orconera Incline, and 
The San Fermin : 
while five deliver the ore to stocking platforms, the chief 
of these being : 
The Conchas Inclines of the Société Franco-Belge. 
The Justa Incline. 
The Alonso Incline. 

A self-acting plane, in connexion with the wire ropeway 
from the Julia Mine, is in course of construction. 

The Orconera Incline (see Figs. 7, 8, und 9) connects the 
Orconera Company’s mines in Matamoras with its railway 
and shipping place, the most convenient point of junction 
being about one mile from the mines, and 612 ft. below 
them. Its length is 1200 yards, of which 340 yards ure 
on curves of 600 ft. and 1600ft. radius. The average 
gradient is 1 in 5.88. The cables (4} in.) of steel wire, are 
coiled round two drums, 15 ft. in diameter and 3 ft. 3in. 
wide on the rope tread, fixed overhead on ashlar piers. 
The full road passes beneath them, and between the piers. 

The drums are coutrolled by friction brakes, operated be 
a hand-winch placed at the brows. The roads are doubly 
from the brows to within a short distance of the foot. At 





the junction, a pair of self-acting points regulate them for 
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successive up and down trips. The gauge is 1 metre; the 
rails are of steel, 56 1b. per yard. The empty roads at 
the top of the incline are on high brows, passing on either 
side of the drum machinery, with a falling gradient towards 
the mine. The incline wagons are of very substantial build, 
and weigh, when empty, three tons ; they have a side door, 
hinged from the top, and carry 4} tons of ore. Each train 
consists of 8 wagons, or 34 tons net load. 

The wagons receive their ore from the surface shoot and 
tunnel shaft already described. The full train passes out 
between the drum piers to the brows and is lowered. On 
arriving at the bottom it is unhitched by hand, and runs 
down a falling gradient to a back shunt, whence it returns 
by a reverse grade, to one or two tipping cradles. These 
are balanced, so that the weight of the loaded wagon is 
made available to cant the table to the tipping angle ; and 
a counterbalance, in excess of the weight of the empty 
wagon, serves to return it to its normal position. The 
operation is practically automatic, being controlled by a 
hand brake worked by one man. In canting, the catch of 
the wagon side-door strikes against a stop, which lifts it ; 
and the contents are discharged into a shoot with two 
mouths, closed at their lower end by shutters worked from 
a platform above. The main line trucks are below, and 
pass one by one (by a falling gradient) under the shoots ; 
the shutters regulating the quantity of ore for each. 
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The incline wagons, as they are tipped, pass from the 
cradles and are coupled up ; and when the empty train is 
ready, it runs forward to the foot of the incline, where it is 
attached to the cable, and returns to the mine. On arriving 
at the top, the empty train passes over the high brows, and 
is there automatically disengaged from the rope shackle by 
means of an inclined surface acting on a lever placed on 
the leading wagon; the cable dropping down to the 
lower roads, ready to be attached to the next full train. 
This allows of the empty wagons being brought with 
sufficient speed over the brows to run without further 
handling into sidings for distribution to the loading places, 
and avoids the risk attendant upon disengaging by hand, 
with the low couplings that have been rendered necessary 
by the curves in the incline. The incline has been in 
operation since April, 1880. The greatest quantity yet 
attained has been 2618 tons in eleven hours fifty-five 
minutes of working time, the number of trips being seventy- 
seven. The ropes now working have carried 620,000 tons, 
and have yet about twelve months’ wear in them ; they were 
turned end for end in July last. 

In order to maintain the regularity of the traffic, the 
incline is also connected with a stocking platform, to which 
the ore brought down can be «lischarged when steamers are 
scarce, and from which it can be loaded, to help the incline 
at times of great pressure at the staithes. With the incline | 
and stock depot working simultaneously, 3000 tons can be 
loaded into the main-line trucks in Orconera station in a 
day without difficulty. To suit the side-door arrangement 
of the incline wagons, the road on the stocking gantry is 
canted to an angle, sufficient to allow them to half empty 
themselves when the doors are opened. A train can there- 
fore be unloaded to stock almost as quickly as it can be 
tipped at the cradles. 

San Firmin Incline (Fig. 10).—By this, the mines of 
the San Firmin Mining Company are connected with the 
Sestao and Galdames Railway of the Bilbao Iron Ore 
Company, and the six-ton mineral trucks of the latter puss 
to and from the mines. The incline is 180 yards in length, 
and is the steepest in the district, the dip and rise being 
1 in 14, and the total fall from brows to foot, 440 ft. 
The roads are double, laid to a gauge of 4ft. 9}in., and 
are spaced apart 2 ft. 6in., centre to centre. They are laid 
on strong timber framing, consisting of four longitudinals 
12in.x6in., with cross timbers of the same scantling, 
6 ft. 3in. centre to centre, the whole being braced diagonally 
with 7in. X3in. planks. On each road a wrought-iron cage 
travels, carrying the railway trucks up and down, one at a 
time. The cages are brought to a stand at the level of the 
rails at top and bottom, and the trucks are run on and off 
them accordingly. The drum machinery is placed below 
the level of the rails at the brows. The mines are now in 
process of being opened out, and the incline has not there- 
fore been yet tested to its full capacity ; it is expected to be 
able to deal with 1000 tons daily. 

The Conchas Inclines (Figs. 13 and 14) have been 
established by the Société Franco-Belge for the service of 
their Concha mines. It is proposed to connect them also 
with the company’s mining property in the Upper T'riano 
district by a system of endless chain haulage. 


The No. 2, or upper incline, leads from Concha No. 8 to 
the brows of the main incline (No. 1); it is 208 yards in 
length, with a gradient of 1 in 2.02. 450 tons per day are 

| at present brought over it in trains of eight tubs each, but 
it is capable of carrying 1000 tons. 

The No. 1, or main incline, receives the mineral from 
No. 2, and also that from the quarries of Concha 3, with 
which it is directly connected by sidings and surface shoots. 
It lowers the ore to a stocking stage at the terminus of the 
company’s railway. It is 510 yards in length, with average 
gradient of 31 per cent. (1 in 3.2) ; the total fall is 552 ft. 

The roads are double, one metre gauge, laid with steel 
rails, 48} 1b. per yard, and having self-acting gradients at 
the top and bottom. The arrangements for connecting the 
two inclines have been carried out very carefully and com- 
pletely. The incline is started and stopped by friction brakes 
worked by hand gear; but, in addition to this, the speed 
of the trains is regulated automatically by an air brake. 
The trains consist of 9 tubs, carrying 18 tons of ore. 
The daily quantities brought down at present average 900 
tons, the full capacity being 1500 tons. 

The cables are ljin. in diameter of steel wire, coiled 
round cone drums of 16 ft. 5in. diameter. The air brake is 
driven by a pinion from a toothed wheel on the drums ; it 
has four wooden sails, which revolve in a contrary direc- 
tion to that of the drums, and which, by increased air 
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resistance, exert a retarding influence on the velocity of 
the train, in proportion as the latter tends to augment. 
The system works satisfactorily, it reduces the continued 
friction of the clasp brake, insures uniformity of speed, 
and may be regulated on the spot for any given velocity 
by the addition or withdrawal of sail boards. The tubs 
are rather light for the work they have to do, and have 
occasionally given trouble from the fracture of couplings. 
This has, however, been remedied. 

The Justa Incline (Fig. 11).—This was the earliest in 
operation in the district. It was opened in March, 1879, for 
bringing the ore of the Justa Mine to the railway of the 
Bilbao Iron Ore Company. It is 253 yards in length, 
double road, and is laid toa gauge of 2ft. 7}in., with 
iron rails 301b. per yard. The cable (1y, in. in diameter) 
is wound round two horizontal sheaves, 9ft. 10in. in 
diameter. The tubs carry 4} tons cach, and, with the 





exception of wheels and axles, were made atthe mine. 
The average daily quantity of ore carried at present is 
about 300 tons; but the incline is not worked to its full 
capacity. The rope has carried 210,000 tons, and is in 
good order yet. 

The Alonso Incline and Light Railway (Figs. 15, 16 

and 17).—This is a local enterprise, opened in November, 
1881, as a carrying medium for a group of mines in the 
Triano district. 
_ The incline receives the ore from the railway with which 
it is in connexion, and sends it down to a stocking depdt 
in Ortuella. It is 262 yards in length, with an average 
gratlient of 1 in 3}. The train consists of two iron hoppers, 
each containing 3} tons of ore, carried on a wrought-iron 
cage ; these are loaded, through a shoot, direct from the 
small railway wagons ; and, in their turn, discharge at the 
foot of the incline, into similar wagons, which run to and 
from the stocking stage by gravitation. The rope is flat, 
2} in. by ,$ in. ; of steel wire, coiled round drums 6 ft. 3in. 
in diameter. The brake is a steel clasp with elm curb 
acting on a circle 11 ft. Gin. in diameter. The brake 
periphery is kept constantly wet, to reduce the friction. 
The incline is at present carrying about 600 tons of ore per 
day, but it is only working with one hopper loaded. 

The light railway in connexion with the incline is two 
miles in length ; it is proposed to extend it to other mines 
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as may be required. The gradient falls gently from mines 
to incline brows. The minimum curve is 1 chain (20 m.) 
radius. The line is single; 2ft., Gin. gauge, with rails 
32 lb. per yard. The rolling stock at present consists of 
two small locomotives, and 47 three and a half ton mineral 
wagons. The engines can haul 38 tons, exclusive of their 
own weight, up a gradient of 1 in 52. The wagons dis- 
charge at both sides. The rehandling of mineral between 
the mines and the stock heap appears to be greater than 
with other systems in the district, otherwise it works well. 
Transport to River and Shipment.—This, for the upper 
groups, is as under : 
Ollargan and Iturrigorri : 
1. By carts tothe Bilbao and Tudela Railway; thence 
to the interior, or to wharves at Bilbao. 
2. By shoots or carts to the river side, to be lightered 
to vessels. 
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Castrejana : 

By wire ropeway (single), 3160 yards, to a dept on 
the river, where it is loaded into steamers by 
hand, or by an endless iron band. Rate of load- 
ing, about 200 tons per day. 

Parcocha Mine: 


El Regato : 

These are connected with the river by a railway 44 Company). 
miles in length, and a shipping staith at Luchana. 

Neither mines nor railway have been worked for | 

some years. 

The outlets for the Somorrostro and remaining groups | 





: o! 
STOCKIN DEPOSIT & SIDING ON Bt 


By wire ropeway (dounle line), 3150 yards, to wharves | are four, namely : 


on a branch of the Bibao River (Rio Galindo ) 
there loaded direct to lighters, or put to stock. 


Rate, about 400 tons per day. Company). 





The Triano Railway (Provincial Deputation). 
The Sestao and Galdames Railway (Bilbao 





—— RUBIA INCLINE 
Fig P 72. (ENGINE PLANE} 


The Orconera and Luchana Railway (Orconera Iron Ore 


The Conchas Railway (Soci¢té-Franco-Belge). 
Each of these has a terminus and shipping place at the 


| river. (To be continued.) 








| Swansea New Docx.—The first vessel to enter the new 
| Prince of Wales Dock, Swansea, was the Rotch Atlas, of 


Iron Ore | Bristol, which went in about four o’clock on Monday after- 


| noon, to take on board a cargo of sleepers. 
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SHIPBUILDING AND SHIP SURVEYORS. 
To tHe Epiror or ENGINEERING. 

Srr,—I have read with pleasure your able article on the 
letters which have lately appeared in the Daily Telegraph 
on shipbuilding and ship surveying, and fully concur with 
you that there is nothing which requires more intelligent 
criticism than the construction of steamers. As regards 
their equipment and coaching, possibly tbe writer of the 
letters in the Telegraph may have sufficient experience to 
express an opinion, but certainly not as to the construction, 
as [ should infer from his remarks that his only experience 
of iron shipbuilding has been gained, as he says, *‘in going 
throngh a shipyard.”” It isa very common delusion with 
a number of men who, having obtained a fair experience at 
sea of the management and coaching of a steamer, think 
that they are therefore perfectly competent to look after a 
vessel during her construction, and frequently do so. No 
greater mistake ¢ould be possibly made, as the small 
knowledge that they must necessarily possess of mechanical 
work is generally worse than useless to them, and is only a 
temptation to others to put in bad work, knowing that the 
captain in charge cannot detect it: this, in fact, is the 
principal cause of bad construction—viz., the placing of 
men in charge of a vessel during construction who have 
had only a sea experience. Of course there are a great 
number of thoroughly efficient men who have obtained 
their first experience at sea, and have afterwards grown 
with the times, who, being highly intelligent and able 
to grasp new ideas, are therefore thoroughly valuable and 
efficient surveyors, but this is by no means always the 
case, as todo soa man must have a special mechanical 
ability. How often do we hear men of the Daily Tele- 
graph type whilst going over a steamer speak of the 
rivets as ‘* bolts,’’ and being puzzled to know what to call 
the various plates, the plate butts being joints, &c. 

As regards the remarks respecting Lloyd’s and the Board 
of Trade surveyors, they will be valued at their true worth 
by all who have any connexion with iron shipbuilding, but 
may possibly mislead the outside public. The progress in 
iron shipbuilding during the last tifteen years has certainly 
been very great; in fact, during that time it has been, 
commercially speaking, created, and with this creation the 
ideas and experience of Lloyd’s and Liverpool underwriter 
surveyors have kept pace, and at the present time a more 
intelligent and conscientious class of men are not to be 
found. As regards the Board of Trade surveyors, their 
action is, as you say, much more limited, but the fault 
rests more with the office than with the men who carry out 
its instructions ; they are told to detain badly-constructed 
and unseaworthy ships, but rarely have the opportunity of 
seeing bad work put in, or, in fact, know anything about 
the construction and life history of any given steamer. It 
must also be remembered that very few steamers have a 
Board of Trade certificate for passengers. 

Undoubtedly there are cases of bad workmanship, but I 
fully concur with you that the general quality of iron 


shipwork has greatly improved of late years, as also the 
proportions of steamers, but it requires a personal ex- 
perience to find out how difficult it is for a sarveyor to have 
his ideas and plans faithfully carried out in their entirety, 
though, generally speaking, the vessel may be built to the 
specification. 

Piecework is certainly not detrimental to good work, but 


rather the contrary. When in the shipyard I worked on 
piece whenever I possibly could, and as a master, when- 
ever possible, employed men on piecework ; and without 
piecework we should not have had our present fleet of iron 
steamers. The reason why piece is better than time work 
is that in the case of the former the workman has to bear 
the cost of replacing all bad workmanship, and he natu- 
rally objects to have bad materials to work with. 
Hoping that you will excuse me occupying so much of 
your valuable space, 
Yours faithfully, 
M. W. AIsBITT, 
Marine Surveyor and Engineer, Cardiff. 








DOVETAILING. 
To THE EDITOR oF ENGINEERING. 

Srr,—In your last number I see the notice of a machine 
in which my dovetailer is referred to as involving ‘‘ any- 
thing but a simple mechanical problem.”’ Now the con- 
trary is the fact. It is very simple to those who can look 
into it and draw their minds out of old worn grooves into 
new ones. To those who cannot, the most simple things 
often look complex. But a new imprevement in all 
machinery now to go out has enabled the principle to come 
to the outside in view of all. The question seems to be one 
of ‘‘ cutters against saws.”” Now, in his valuable historical 
and practical work on wood-working machines, Mr. Powis 
Bale says: ‘‘ Dovetailing, with conical cutters, was 
invented by Sir Samuel Bentham, in 1793. Since that time 
numbers of machines have been introduced, but most of 
them have failed, either from inequality of wear in the 
cutters, producing misfits in the wooeen joint, from com- 
plexity of details in the machine, difficulty of adjustment, 
or roughness of the work turned out.” 

All these and many other objections still exist, and must 
exist in cutter work. Unless driven at great speed they 
fracture the woodwork, whilst if the speed is great they 
soon lose their temper, and do bad work. On the other 
hand, saw teeth remain cool, and the cut is as smooth as if 
done by a sharp chisel. 

Circular work is very well for carving, as it has only to 
please the eye as to external forms. But semicircles can 
never attain, inside and out of sight, the perfect fit—and 
therefore strength—of flat contacts, as in the usual form of 
dovetailing, where the perfect fit 13 visible and the contact 
close. 

I may add that the late ingenious inventor of the carving 
machine he had on show in High Holborn agreed with me 


that, though he had shown that dovetails were possible 
with similar cutters, they were, in fact, quite outside the 
range of practical mechanics for any reasonable quantity 
of useful work. 


June 19, 1882. Wma. TigHe HAMILTON. 








ENGINEERS AND ELECTRICITY ; 
A PROTEST. 
To THE EpIToR OF ENGINEERING. 

S1r,—Supposing that some one had invented an instru- 
ment which enabled us to look behind the moon, and 
that by the use of this instrument a new force—say a lunar 
foree—had been discovered, which was found to have a 
beneficial influence upon the development of human happi- 
ness and wisdom ; would you be surprised to hear that the 
greater number of people, even amongst those who, up to 
the time of this discovery, held the moon beneath their 
notice, had become prophets of this lunar force, had 
developed into professional lunatics ? 

Knowing that there is no royal road to learning, you 
would naturally answer in the affirmative ; although your 
intimate acquaintance with the presumptuous c.aracter of 
the human mind in its modern development would cause 
you to admit that such a phenomenon might be possible, 
namely, the phenomenon that every one who can put a 
decent sentence together asks you to believe that he could 
lecture you on the new lunar force. Now I do not intend 
to discuss in your columns the question of who is and who 
is not a lunatic ; the gradations of which the mental facul- 
tiesare capable, would make this a most difficult task ; but I 
beg to call in question the right and the propriety (the 
wisdom we may leave out) of certain writers in public 
journals, or in books, or in dissertations before scientific 
societies, to lecture us on electricity and electric engineer- 
ing, when the social standing of such writers cause their 
ignorance to be reflected upon the profession to which they 
belong ; in short, I protest against the presumption of a 
certain class of engineers who either serve up for our 
enlightenment orfor the general public information (sic) as 
the last outcome of engineering science and skill, their 
assumed knowledge of the science and phenomena of 
electricity. 

Had this tendency shown itself in a single instance, it 
might be passed over ; when, however, cases multiply and 
when furthermore the ignorance in electricity shows itself 
in quarters where one looks for instruction, and where the 
outside public expects to find the pith of sound knowledge 
—it is high time, that a voice should be raised against such 
* electricians ;’’ and I only regret that no abler pen than 
mine has been taken up against such sham science. Allow 
me space, please to give specific cases. 

Some time ago a friend in the country desired informa- 
tion on the electric light, to guide him in his choice between 
this light and gas. Want of time to write a long disserta- 
tion, tempted me to call in the aid of a little book upon 
electric lighting, and written “ by , Fellow of the 
Chemical Society, Member of the Telegraph Engineers ; 
Member ot the Mechanical Enyineers ; Associate Member 
of the Institution of Civil Engineers.’’ (These titles are 
printed in full, so that there should be no doubt about the 
author’s scientific standing). This little volume has reached 
the ‘‘ third edition, revised and enlarged,’’ and is published 
in the year of grace 1882. 

Just what I wanted! so I thought at least, and delighted 
at the idea of giving my friend an opportunity of acquir- 
ing the ‘‘ useful intormation”’ he desired, I purchased the 
volume. I was however conscientious enough to inquire 
how I fulfilled my trust, and hence looked into the book. 
I very soon discovered that I was on the point of making 
a great mistake. It appeared to me evident that a reader 
who knows little or nothing about electricity would by 
the perusal of the book, become thoroughly bewildered ; 
another class of readers possessing a “little learning,”’ 
would get their heads crammed with wrong ideas on the 
subject, which it would be difficult to unlearn again ; 
whilst electricians (not in name only) would throw the 
book aside in disgust. 

To give some idea of the contents of the book I will make 
a few extracts : 

Pages 2 and 3: ‘‘ A coil of wire through which a current 
is passing exercises an attractive action on a piece of iron 
introduced into the coil. Such acombination is known as 
a solenoid. 

‘* Magnets are said to have two poles, north and south.’ 
(The author is evidently in doubt whether or not besides 
those two which are said to exist, east and west should not 
be added). 

** Dissimilar poles attract ; similar poles repel.’’ 

** Solenoids act in the same way; a current which 
will draw a/piece of iron into a coil, if reversed, will 
repel it.”’ (This is no doubt owing to the newly-discovered 
lunar force). 

Next follows a unique description of an “‘ induced coil ;’’ 
and at page 5 a very ‘‘ lucid’’ distinction is drawn between 
magneto-electric and dynamo-electric machines. 

Page 6: “‘ On revolving an induced coil between the poles 
of a magnet, the same action takes place as when two 
galvanic batteries of the seme number of cells are opposed 
to each other by poles of the same name.’’ (This para- 
graph seems to be formed of two cuttings from a book on 
electricity which have been incidentally displaced). 

‘* If two bobbins are united (as in the case of an ordinary 
electro-magnet) and revolved before the poles of a perma- 
nent magnet, the current set up in the bobbins is alternating 
in direction.”” (It seems that the compositor has playeda 
trick upon the author by jumbling various sentences 
together irrespective of the logic conveyed by them. ‘The 
author himself seems to feel that the above requires 
qualifying, hence he adds), ‘‘ This is shown in practice by 
the action of Holmes’ lighthouse machine.’’ 

Page 9: ‘‘ The effect of quantity and intensity has been 
compared to two vessels, each holding the same amount of 


, 








water, but one being flat and shallow”’ (like some people’s 
cranium) “ and the other tall and narrow.’’ And so on. 

I could multiply these citations, but shall conclude with 
the following extracts. 

Page 35: ‘‘ The leading wires from the machine shonld 
be of sufficient length to offer a resistance equal to the 
lamp or lamps.’ 

Page 52: “ The reason for using the exciter is, that 
when an electro-magnet is produced by a current from a 
separate machine the magnetic field or attractive power of 
this magnet is far more powerful than if the magnetism 
had been induced (sic) only by the revolution of a coil of 
wire in front of it. This plan was taken advantage of 
some time ago, and is always used whenever high tension 
alternating currents are required.” 

Page 65: ‘* Sparks given off at the commutator or else- 
where’ (perhaps in some peoples’ brain) “ are a sign that 
the connexions of the machine are at fault or in some way 
improperly worked. It is hardly possible to avoid these 
altogether, but if present to an injurious extent, the com- 
mutator plates will be found to wear very quickly. This 
unfortunately is the great disadvantage of separately excit. 
ing. and in some cases has led to its abandonment.”’ 

t is certainly surprising that the author should have 
had the audacity to publish such utter nonsense under the 
pretext of offering ‘‘ useful information.’” Whenever he 
steps beyond the mere statement of simple facts and 
attempts to give scientific explanation of electrical pheno- 
mena he evinces an ignorance of the principles involved 
which is truly lamentable; and well may a critic in the 
Electrical Review advise him to apply himself to learn 
the rudiments of the science of electricity before offering 
information to others. i 

I listened some time ago to a paper read before the 
Society of Engineers ‘*‘ On Notes on Electric Light Engi- 
neering.’’ The title of the paper and the place where it was 
to be submitted to criticism, seemed to promise a thorough 
practical handling of the subject, to be supported by data 
from actual installations ; and it appeared as if my antici- 
pations would be verified. The paper commenced by show- 
ing that the accidents that had happened were owing to 
‘* insufficiently careful engineering ;"’ and then mentioned 
the possibility, from experience already gained, of indica- 
ting ‘‘the directions in which engineers and electricians 
must work in order to arrive at the most economical and 
most complete system of electric lighting plant. Much of 
the progress .... has been effected by engineers and 
machinists’’ (we certainly onght to be very proud) “ who 
have turned their attention to the subject. The electrician 
alone has moved slowly (!!!), but the combined labours of 
the members of these two professions have brought about 
a sufficiently wider application of electricity for lighting 
purposes fo enable us now to take stock of the information 
which has been obtained by the work thus carried out.’’ 

This sounded very practical and promising, and raised 
my expectation of what was coming. The two authors, | 
concluded, combined the ‘‘ go-ahead’’ combination of engi- 
neer and electrician, which enabled them to give us a 
résumé (stock-taking) of the labours up to date. 

The paper then proceeds to state what everybody knows ; 
it enumerates the points to be considered, kind of light, 
lamp, generator, motor, &c. ; makes some general remarks 
about incandescent lamps (which can be found more com- 
plete in the many descriptions which appeared from time to 
time in your journal); and then mentions the desirability 
of choosing a suitable machine without indicating how 
such choice is to be made; but refers to the electromotive 
forces required for various lamps, and winds up with the 
important information : 

‘** Thus a certain electromotive force is wanted to over- 
come, so to speak, the resistance, and to put the lamp in a 
certain condition, as well as a certain quantity of electricity 
to keep up the condition.’’ This common-place style is 
continued in references to the units of electromotive force 
and resistance, this latter culminating in a table giving the 
rate at which resistance increases with temperature, which 
table looks very scientific, but is out of place in—because 
it is out of harmony with—the paper. 

_ Yes, the question of resistance is no doubt of the greatest 
importance ; but let us see how the authors treat it in their 
discourse : 

‘“*The external part of the circuit is the one coming 
under the control of the engineer after the machine is 
made, and it is here that bis knowledge of the laws 
affecting resistance can be applied in the successful 
arrangement of electric lighting plant.’’ 

You would think very naturally that the authors now 
intend giving us their experiences in the working of the 
dynamo machine as influenced by the external resistance, 
&c.; but just listen to what follows : 

** We shall not enter into minute details, these will be 
found in the text-books.”’ 

Of course, before a scientific society the authors would 
not deal with subjects which every one can learn from text- 
books written for school-boys ; they take a higher view of 
the aim of their paper, and continue as follows : 

** Generally, then, every substance resists more or less 
the passage of electric currents, some, such as metals, 
resist the passage but slightly, and are called good con- 
ductors ; others, such as glass, shellac, gutta-percha, &c., 
offer an enormously great resistance, and hence are called 
non-conductors or insulators.’ 

To dish up these platitudes after such grandiloquent 
language of avoiding minute details, because they can be 
found in text-books, is certainly puerile, and says little for 
the electrical knowledge of the authors. It seems through- 
out that the text-books have been called into requisition, 
since the calculations brought forward are chiefly those 
which can be found in books on electricity. And where 
the special nature of the subject might give an opportunity 
for being original the question at issue has been avoided. 

** We have now glanced at a few of the calculations with 
the methods of which it is necessary the electric light 
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engineer should be perfectly familiar. It is unnecessary 
for us to describe the practical methods employed for find- 
‘ing resistance, electromotive force, &c. These are pretty 
well known.” , . 

Now, I maintain that among the subjects which are 
constantly in every would-be electrician’s mouth, there is 
pone with which he is practically less acquainted, and in 
which a text-book cannot help him out, than the determin- 
ing of the electromotive force of any source of electricity ; 
or the difference of potential of any two points in a circuit. 
It is not only the special method adopted but also the 
handling and the knowledge of the character of the instru- 
ments emplered in which most experimenters fail, and just 
here the authors had an opportunity of displaying their 
capabilities. ' : ; 

With regard to the calculations required for resistances 
in multiple circuit (of which a not very edifying specimen 
is given) I would call the authors’ attention to Mr. Kempe’s 
pook ‘‘ On Electrical Testing,’’ in which he gives the 
calculation of compensating resistances for galvanometer 
shunts, as an example of what electrical engineers have to 
jearn before they can consider themselves acquainted with 
the subject. 

A paper of such a character cannot engender a healthy 
discussion. ‘This generally takes the form of questions and 
answers, and it is a significant fact that gentlemen are not 
above asking some very simple question for which an 
answer might be found in any text-book (‘‘ Would Pro- 
fessor Y. be kind enough to explain why tbis is thus?’’), but 
who would be ashamed to go to college again and acquire 
a sound acquaintance with the subject on which they are 
anxious to display their knowledge. I have heard engineers 
say that their position precluded them from going to a 
laboratory to study the practical working of the laws of 
electricity, although they felt offended if any one doubted 
their being an authority on the subject. Well may one of 
the speakers in the discussion after the paper declare, ‘‘ We 
engineers have still a great deal to learn before we can 
consider ourselves electricians.” 

One of your contemporaries has always been looked 
upon as a journal intended for professional engineers 
and scientific readers, and if any one were to intimate 
that its articles, so far as whey emanated from the editor 
and his staff, were written for the general public, which 
requires dry scientific subjects a little spiced, to make them 
piquant, if even at a sacrifice of truth, the editor of the 
journal would feel highly offended, he would ward off 
such an insinuation with disdain, and very justly so, 
because we all are convinced that the contents of the 
journal in question are intended for scientific readers only. 

An article recently appeared, however, in your con- 
temporary entitied, ‘‘ How the Electric Light is Pro- 
duced,” which in title not only, but especially in the 
manner in which the subject was treated, would seem to 
indicate that the editor caters for another class of readers 
besides engineers and scientists. The title of the paper 
savours a little of some cheap popular periodical; and 
although the writer, when putting his knowledge to paper, 
says in the introduction that he does so in consequence 
of his having “arrived at the conclusion, that by far the 
greater number of engineers know next to nothing about 
electricity,’ in which conclusion I think he is quite cor- 
rect, since he proves his point in the article ; yet a little 
further on he says, that ‘‘ the progress of electric lighting 
has brought the subject home to every one. Electricity 
has been popularised.”’ 

So the writer addresses himself to every one who wants 
to know anything about it. For, ‘‘ nothing can be easier 
than the acquisition of this knowledge, and this article is 
specially intended to supply it.’’ (Mental food for the 
million). 

Let us see how our author has popularised electricity. 
To ward off criticism beforehand he tells electricians that 
he does not write for them (as they would naturally com- 
ylain that ‘‘ we have left a great deal unsaid that ought to 
con heen said,’’ and let me add, vice versd), but for 
thousands of persons, who know nothing about the electric 
light ; and he takes his stand-point from which he views 
his subject, in the endeavour to answer the supposition 
“that the dynamo is regarded as quite simiJar to the plate 
glass frictional machine, and ‘‘ that the electricity is got 
out of it by something which rubs on something else.” 
Highly complimentary this to the intelligence of the reader. 
The writer takes his subject by paragraphs, and his inspira- 
tion carries him away at the very first sentence. 

(1) ‘* No one knows what electricity is, but for practical 
purposes it is convenient to regard it as a fluid. 

(2) ** No one knows what a current of electricity is, but 
for convenience it may be regarded in the same light as a 
current of water. 

(4) ... ‘*if a hole be made in the gutta-percha’’ (insula- 
tion) ‘‘ the electricity will flow out through the hole and be 
lost, exactly as water would flow out of a pipe split by the 
rost, 

(5) “No one knows what magnetism is, but magnetism 
and electricity are nearly akin. When we see smoke we 
augur that fire is not far off. In like manner when we see 
a magnet we may take it for granted that electricity is close 
by.”” (Worthy of Herbert Spencer). 

(8) “‘ Frictional electricity, that is to say, electricity 
obtained by rubbing glass or sealing-war, is useless for 
obtaining the electric light. We think it better not to ex- 

plain why; because to do so we should have to say a good 
deal about quantity and intensity.’’ (He is quite right 
there, Sir; 1 think we all agree with him, for there could 
be no better proof that engineers know nothing about 
electricity than his reasons for not explaining why). 
_ (10) ‘* The dynamo is not a frictional machine.”’ (This 
is news indeed ; it should be written in every engineer’s 
note-book in golden letters). 

(21) “‘A coil of insulated copper wire meets with a 
great deal of resistance in passing through s magnetic 
field, not because the magnet attracts it, for copper is not 





attracted by magnets.’’ (Wordsofwisdom.) ‘‘ The resist- 
ance is as though the coil were dragged through a thick 
treacle.” (Oh! sweet imagination). 

There is but one more paragraph to which I have to 
refer, although the whole article will give food for exer- 
cising our risible faculty ; for, unquestionably, the writer 
evinces an uncommon degree of humour, and a wonderful 
faculty of showing scientific subjects in an absurd light, 
which makes his article pleasant reading. 

(32) “‘If into a cireuit’’ (for a scientific definition of 
which see 31) ‘‘we introduce a length of any material 
which is a bad conductor, that material will cause resist- 
ance and become highly heated. Thus, if in the bit of 
circuit’”’ (illustrated in Fig. 11, in which a piece of slate, 
15mm. long, is inserted between two copper conductors) 
‘‘were introduced a very short length of a non-conductor, 
such as slate, it would be heated and broken up.” 

But, Sir, this article, which has afforded us half an 
hour’s amusement, has another and somewhat serious 
aspect. The ignorance displayed is unpardonable since 
sound information can be obtained in books, in the labora- 
tory, and the workshop; and unless such unscientific 
lecturing is not suppressed or publicly denounced, our 
reputation as engineers will suffer in the eyes of not only 
electricians, but also of our Continental and American 
confreéres. 

Hence I protest against the publication of such presump- 
tuous writings, and have no doubt that I shall be joined 
by many others of your readers, who do not desire to be 
considered as accomplices by tacitly tolerating this class 
of teaching. 

I am, Sir, yours faithfully, 
OMEGA. 








COMPRESSION JOINTS. 
To tHE EDITOR oF ENGINEERING. 

Srr,—Can you or any of your numerous readers tell me 
of a case in which the joint shown in the annexed engraving 
(Fig. 1) has been adopted as a compression joint by any of 
our leading engineers? Iam under the impression that it 
is used inthe large radial crane now in course of con- 
struction at Woolwich. I propose to adopt it as a joint 
for the different lengths of a cluster of columns forming 
the tower of a suspension bridge. The tower is about 33 ft. 
high, each leg composed of five columns arranged in plan 
as shown in Fig. 2. The columns will be cast in three 
pieces connected by the joint shown, and where the joints 
occur the five columns will be rigidly braced by arched 
girders arranged as shown in dotted lines and bolted to 








chipping faces cast on the columns. But the joint has 
been objected to as unorthodox and novel, and open to the 
objection that however stiffly the columns may be braced 
together, the vibration of the lengths of the columns— 
not the oscillation of the tower as a whole—will crack the 
joint at the neck marked A. It seems to me that the neck, 
which is not weakened by any undue thickening of the 
metal, is amply strong to withstand any bending strain 
which could be bronght to bear on it, and that the joint 
would be at least as effective as an external flange joint of 
the ordinary proportions—say with eight l}in- bolts in 
it. Asa compression joint pure and simple it is of course 
open to no objection. 

The design does not admit of any external joint, so I 
should be glad to know whether I am warranted by good 
practice in adopting the one I propose. 

am, Sir, yours truly, 
COMPRESSION. 


NOTES FROM THE SOUTH-WEST. 

Bedminster Bridge.—On Tuesday Major Tulloch, C.E., 
Inspector of the Local Government Board, held an inquiry 
at the offices of the Bristol Sanitary Authority, with re- 
spect to an application made to the Board by the Sanitary 
Authority to borrow 15,952l., for the reconstruction of 
Bedminster Bridge, and for providing a foot-bridge across 
the New Cut, near St. Luke’s Church. Mr. J. G. Heaven 
(clerk), Mr. Hooper (assistant clerk), and Mr. Yabbicomb 
(assistant engineer), appeared for the Sanitary Authority. 
The facts of the case having been stated, Major Tulloch 
said he would inspect the structure and report to the 
Board. 


Somerset Drainage Commissioners.—At the last meet- 
ing of the Somersetshire Drainage Commissioners, a tender 
of Messrs. Durnford and Son, railway contractors, Bristol, 
amounting to 12,5101., was accepted for the erection of a 
new cylse at the outfall of the river Brue, at Highbridge ; 
and on the motion of Mr. Warry, permission was given to 
the Upper and Lower Brue Drainage Boards to borrow a 
sum not exceeding 14,0001. for the purpose of defraying the 
cost. On the motion of Mr. Vincent Stuckey, it was 
resolved that for the purpose of defraying the expenses 
of carrying out the works recommended in the report of 
the committee appointed to inquire into the state of the 
Parrett and its tributaries, permission be given to borrow 








60001., and that an application be made to the Enclosure 
Commissioners for their consent thereto. 


Water Supply of Cardif.—Mr. J. F. Bateman was 
requested some time since to report upon the water supply 
of Cardiff. The scheme which Mr. Bateman advises is 
somewhat similar to one proposed by Mr. Williams, the 
borough engineer. It involves the construction of a reser- 
voir at Lisvane, having a total capacity of 300 million 
gallons; a service reservoir at Greenmeadow, and the 
necessary mains and works to convey the water of the Taff 
Fawr to Cardiff. By the utilisation of the present water- 
shed, and by the overflow from the service reservoir at 
Greenmeadow, which would be a source of supply for 
Llandaff and Logan. Mr. Bateman thinks the present 
land prospective requirements of the town and neighbour- 
hood could be adequately met. The scheme would neces- 
sitate the removal of the filtering beds to the Heath ; but 
it would enable the Town Council to avail themselves of 
their present compulsory powers to acquire the necessary 
land for the construction of the large reservoir. In order 
to utilise the waters of the Taff Fawr an application will 
have to be made to Parliament, but this is not a matter of 
urgency, as it is probable that the construction of the 
reservoir will occupy about three years. 


Rhymney lron Company (Limited).—The report of the 
directors of the Rhymney Iron Company (Limited), for 
the financial year ending March 31, 1882, was issued on 
Saturday. The directors are not enabled to recommend 
the payment of any dividend for the second half of the 
year. The profits for the twelve months are returned 
at 20,4571. 

Newport.—Steam coal shippers remain extremely busy. 
The clearances for the week show a good average, and 
sellers are asking, and in many cases obtaining, improved 
prices. There is a good inquiry for bars, angles, and 
plates, and several sales have lately been arranged. Pig 
iron is unchanged, but there is a revival in the demand for 
old rails and heavy scrap. Last week’s clearances com- 
prised 44,639 tons of coal foreign and coastwise, and 
1523 tons of iron: viz., to Easenade, 223 tons; Fiume, 
850 tons; and Gigon, 450 tons. The imports comprised 
6552 tons of iron ore from Bilbao, and 4860 tons from other 
sources. 


Swansea.—The steam coal clearances for the week show 
27,296 tons, against 24,322 tons in the previous week, show- 
ing an increase of 2976 tons. Prices remain dull. The 
anthracite trade shows noimprovement. The imports show 
a decided improvement, 8479 tons of mineral of different 
descriptions having been brought in daring the week. In 
the metal department a more cheerful tone is apparent. 
The American strike is likely to be protracted. Already 
have orders found their way to local makers, and prices 
have a former aspect. Bar iron is in good demand, at 
prices ranging from 105s. to 110s. free on board. Old rails 
and heavy wrought scrap are in betterrequest. Tin plates, 
although firmer, do not show the improvement expected. 


Exports from the Bristol Channel.—The exports of iron, 
&c., from the Bristol Channel to the United States and 
Canada for the past month were as follows: Montreal, 
1650 tons of rails, 11,314 boxes of tin plates, and 1403 
ingots of copper; New York, 70,504 boxes of tin plates, 
2201 bundles of wire, and 1238 tons of blooms; Galveston, 
1877 tons of rails. 


Cardiff.—Coal quotations have been sustained, and many 
sellers have been able to obtain higher figures. Some large 
parcels of patent fuel have been got away, and local manu- 
facturers are well employed. Of iron, &c., several large 
shipments have also been effected, and the quantity cleared 
is considerably larger than is ordinarily the case. Last 
week’s shipments comprised 111,218 tons of coal, 8960 
tons of iron, &c., and 6380 tons of patent fuel. From 
Bilbao there arrived 5178 tons, and from other places, 1478 
tons of iron ore. 


Experiments with Safety Lamps.—On Monday a number 
of colliery managers and others interested in colliery work 
in the Rhondda Valley attended at Llwynpia to conduct 
experiments with safety lamps similar to those recently 
reported. 





Mount #rna Rattway.—A funicular railway is to be 
built on the side of Mount Aitna. As the mountain is of 
great size—three times that of Vesuvius—the work, which 
is to be done by a Palermo company, will be expensive. 


H.M.S. ‘‘ Corpewia.’’—The Cordelia, one of H.M.’s 
new steam frigates, was tried on Friday for a six hours’ 
full power steaming trial. She left the wharf at Portsmouth 
Dockyard punctually at 8.30 a-m. Ata quarter past nine 
she commencad at full power, the indicator diagrams show- 
ing 2400.65 indicated horse power at a quarter to twelve. 
Portland Headland was seen at the distance when the ship 
was turned round to return into Portsmouth Harbour. The 
last or twelfth half-hour the engines were found to indicate 
2400.03 horses, with a mean number of revolutions of 105.59, 
and mean indicated horse power for the six hours of 
2423.53 horses, showing remarkable regularity of working 
throughout the six hours’ trial. Boiler pressure was main- 
tained at 60 lb., and vacuum 26.66 mean of both condensers. 
Speed of ship, 144 knots. There were no hot bearings or 
hitch of any kind during the trials, which were considered 
most satisfactory. A similar vessel, the Canada, was tried 
a few months ago, also built of steel, at Portsmouth, with 
duplicate engines, both vessels being supplied with their 
machinery by Messrs. J. and G. Rennie, of London, the 
contract power in each case being 2300 horses. A some- 
what similar vessel, but 10ft. longer, is being built at 
Portsmouth Dockyard called the Calliope, and a sister 
vessel, the Calypso, at Chatham Dockyard. The engines 








are making by Messrs. Rennie of similar type as the 
Cordelia, but each of 3000 horses, 
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ELECTRIC LIGHTHOUSES OF FRANCE. 
(For Description, see Page 622. 























































































































fo) 
cA 5 
W°2.Machine Quantity 





< 





fy - (7 ee 
— ee E 
































































































ENGINEERING. 








JuNE 23, 1882.) 





635 








AGENTS FOR “ ENGINEERING.” 


BELGIUM : P. Bailly, 12, Rue du Parchemin, Brussels. 
BERLIN: Messrs. A. Asher and Co., 5, Unter den Linden, 
CaLouTTa: G. O. Hay and Co. 
EpINBURGH: John Menzies and Co., 12, Hanover-street. 
FRANCE: Veuve J. Boyveau, Librairie Etrangere, 22, Rue de la 
Banque, Paris ; M,Em.Terquem, 15, Boulevard St. Martin, Paris. 
GLAsGow: William Love. 
Leipzig: Alphons Diirr, 
F. A. Brockhaus. 
LIveRPOOL: Mrs. Taylor, Landing Stage. 
MANCHESTER: John Heywood, 143, Deansgate. 
OsTEND: Kirkland and Cope. 
UNITED STATES: John Wiley's Sons, 15, Astor Place, New York. 
VrieNNA: Lehmann and Wenzel, Kiarntnerstrasse. 








Advertisements intended for insertion in the current week's 
issue must be delivered not later than 6P,M.on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application, Serial 
advertisements wil! be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/, 9s, 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscription should be 
reckoned as Fifty-four numbers, with postage accordingly, 
The publisher begs to state that after January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad wil be printed on thin 
paper. Foreign subscribers desirous of naving thick paper copies 
may, however, do so by paying the difference in the postage as 
indicated below. 
The rates for subscriptions to ENGINEERINGfrom abroad are: 
1/. 16s. Od, to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Oyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, MarquesasIslands, Netherlands,Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, UnitedStates 
of America, Australia,and New Zealand, Thick 
paper copies 2/, 0s. 6d. 

21, Os. 6d, to India, Ceylon, the Straits Settlements, China, Japan 
and = Hawaiian Islands. Thick paper copies 
21. 7s. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
GILBERT, 35 and 86, Bedford-street. Cheques should be crossed 
* Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.O. 

Foreign Subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Pablication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.O 


TELEGRAPHIC ADDRESS—ENG. LONDON. 
TELEPHONES NUMBER—3663, 


EN i (NEERING is registered for transmission abroad 


READING CaSES.— Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
Newsagent, Price 6s. each. 








NOTICE TO AMERICAN SUBSORIBERS. 

We beg to announce that we have appointed the firm of 
John Wiley's Sons, 15, Astor Place, New York, the sole agents for 
ENGINEERING in the United States, and all subscriptions for the 
United States willin future be payable tothem, They will also 
be prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 








The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 








The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM established at the offices of this Journal. In this 
room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under thecareof an attendant, ie 


ENGINEERING. 


FRIDAY, JUNE 23, 1882. 











THE CAPTURED FENIAN ARMS. 

For many years past it has been the practice in 
time of peace, for European Governments to sell 
to the highest bidders all their worn-out or obsolete 
arms. As arms returned to store upon a change of 
pattern or otherwise becoming unserviceable, have 
accumulated in the Government stores of Great 
Britain, they have been sorted and placed in lots. 
Information has then been sent forth that these 
lots would be disposed of by private contract. 
Certain well-known purchasers of these arms have 
from time to time, or whenever the War Office has 
offered arms for sale, been allowed to inspect 
samples, and then to tender for their purchase. 
The highest offers for all the lots offered for sale 


have then been accepted, and the arms delivered up 
to the purchasers upon certain marks being affixed 
by Government officials to denote the class of obso- 
lete or over-gauge arms to which they belong in the 
category of unserviceable weapons. ‘The principal 
buyers of these arms have periodically held an 
enormous stock of these descriptions of guns, 
owing to there being for a long period scarcely any 
demand for them in the market. This market, 
until a period which will be alluded to shortiy, was 
principally composed of buyers for the East and West 
Coast of Africa, the Cape, South America, and 
other places not requiring arms of the newest 
pattern for their hunting or warlike purposes. For 
a number of years prior to 1870 the sale of obsolete, 
worn-out, or over-gauge arms by the purchasers 
from the Government had been very slow ; 
therefore, at this period, these purchasers held 
vast quantities of various kinds of arms stored 
away chiefly in the city of London, probably 
not less than 300,000 or 400,000 stand of every 
sort. Although occasionally a demand for these 
arms took place, no very large order was received, 
consequently holders of the arms, notwithstanding 
that they asked and frequently obtained excellent 
prices, did not, owing to the stock on their hands, 
consider that the business was altogether a profitable 
one, As the result of this, the Government had to 
sell to them at ridiculously low prices. So low, 
indeed, that on more than one occasion serious 
remonstrances were made to the Government, 
about the sacrifice of public money caused by the 
sale of these obsolete arms at very much under their 
real value. A time came, however, when the pur- 
chasers of these arms reaped a sudden golden 
harvest, At a short notice they cleared out nearly 
every arm they possessed, and at prices in com- 
parison with those which the Government had sold, 
that were absolutely fabulous. It therefore turned 
out that it was an excellent thing to be a holder of 
obsolete, worn-out, or over-gauge Government arms. 
Thesudden‘cause of the rich harvest of money was this. 
On the defeat of the Frencharmies in 1870 by Prussia, 
a number of French agents made their appearance 
in London, who had in their possession enormous 
quantities of bank-notes and gold, and who offered 
almost any price for asmall arm, no matter of what 
description, so long as it would fire a bullet. 
Now was the opportunity for a grand coup. The 
French agents quickly got scent of the enormous 
stock of arms in London. A bargain was rapidly 
struck, The money was handed over to the holders 
of British obsolete or supposed worn-out arms, 
and these were immediately shipped off to France 
under the guise of crockery or hardware goods. 
But this was not all; the French agents scoured 
this country for more arms and obtained them from 
various sources. 

The French manfully resisted the efforts of the 
Prussians to overcome them. Several engagements 
were fought by the Prussians against the Franc 
Tireurs, Gardes Mobile, and other levies. Numbers 
of these were killed and wounded, and upon them 
were found British firearms, This fact was at once 
made known at the Prussian head-quarters, and 
Count Bismark caused the strongest possible 
remonstrances to be made to the British Govern- 
ment for its conduct in having broken a well-known 
international law. In fact, British arms had shot 
down Prussian soldiers, and there was no denying 
the accusation. The British Government then put 
the law in force. But it proved the old adage of 
shutting the stable door when the horse was stolen. 
For a very long period, this unfortunate omission 
of the British Government to carefully watch, for 
the purpose of seeing that these arms did not leave 
the country, was a sore point with the new German 
power, and this power has not by any means for- 
gotten the circumstances. It was asserted that some 
of the principal holders of the British obsolete arms 
had pocketed in two or three days no less a sum 
than 50,000/. in profit on their sales to the French 
agents. 

The British Government after this, was shy of 
selling any more of this description of arm. But 
for several years prior to 1874 the regular troops 
returned their muzzle-loading guns and received 
new breechloaders, and the militia, yeomanry 
cavalry, and the volunteers returned their arms to 
store, and received in exchange guns converted 
to Snider breechloaders. The result of all these 
exchanges was a great accumulation of small arms 
said to be unserviceable or over-gauge on examina- 
tion as to their convertibility. Gradually, as the 





conversions went on, the Government stores at 





Weedon and the Tower got choked with such arms, 
and in 1874 a question as to their storage room 
arose, the space being urgently required for other 
purposes ; further, there was brought forward the 
subject of their deterioration in these stores, 
packed as they were in boxes. A proposal was 
made by a high official to sell them, and although a 
certain other War Office official opposed this on the 
ground that it was not either safe or wise to do so, 
for political reasons, and for that of an unnecessary 
sacrifice of public money, the arms were classed A 
and B for sale. First the B class, or those con- 
sidered by the Government officials to be quite 
unserviceable, were offered for sale. Bids for them 
were made by buyers of these arms, now only too 
ready to restock their premises and await another 
excellent opportunity of making a profit. Arms 
to the number of 150,000 were allotted; they 
were sold, and were taken away by the purchasers. 
In 1877, the storage room of those of the A class 
was again brought forward; a yet further remon- 
stance was made by a certain experienced War 
Office official. This official’s objections were again 
overruled, and A class, about 100,000, were also 
allotted and sold to the highest bidders, The 
guns were for the most part a little over gauge, 
otherwise they were perfectly sound and in almost 
every way were serviceable and good shooting 
weapons. ‘These arms have, as occasion offered, 
been sold by the buyers to gunmakers, who have 
converted them to Snider breechloading Enfields, 
re-browned the barrels, re-blued other parts, spoke- 
shaved or polished the stocks, and then disposed of 
them as new arms, a very handsome profit having 
been made all round, except by that Government 
which had sold them at a ruinous sacrifice. 

An evil effect was ultimately to follow the sale of 
these two classes of arms. To these two sales we 
owe the recent discovery of Fenian arms at 
Clerkenwell. In short, what resulted by our action 
or omission in regard to these kinds of arms with 
respect to the Prussians, has come home to ourselves 
with a vengeance, and we see British landlords and 
others shot down with arms manufactured by the 
British Government itself. A most striking 
corollary upon an unwise judgment, 

An inspection of the breechloading Sniders just 
discovered at Clerkenweli, shows at once that the 
Government viewers’ marks are on the barrels and 
other parts of the arms, just as when the guns were 
first made. There is the Tower mark on the lock 
plates, and the date 1871 on many. But what is 
most strange to the uninitiated, there are the official 
viewers’ marks on the actions also. How came these 
viewers’ marks there, isa question not easy to 
answer. To whom were the original muzzle-loading 
arms delivered fcr conversion? Who sold, and 
when were these arms sold to the Fenians, and to 
whom were they sold? must be most important 
matters to ascertain. It has been stated by the 
police that two names are on a certain part of these 
arms. It must be for the police to find out whether 
the possessors of these two names were the pur- 
chasers of the arms from the Government, or the 
sellers to those who caused them to be converted to 
breechloaders. ‘That they are not new arms, the 
most sceptical can at once see, because the Govern- 
ment marks are on the lock plates and other parts, 
with the date 1871 legibly stamped on the plate. 
That the stocks are not new, experts in conversion 
can tell at a glance, for it is evident that they 
have been spoke-shaved and glass-papered to take 
out dents and other marks of service usage. The 
heel plates are filed off to suit the new dimen- 
sions of the stocks. That these arms are for some 
secret purpose which necessitated deceptive package, 
is too evident, from the fact that under the middle 
band the stock has been cut diagonally across witha 
fine saw, and then the barrel with its action has been 
taken out, The three parts, stock, butt, and barrel, 
have been placed side by side so as to form a short 
length to pack in a case, which to all appearance is 
a crockery or hardware case. When unpacked from 
this case, the arm can be speedily put together; the 
sawn-off part of the stock slipped down into its 
place, and the middle band run over the sawn part 
sharply. This band at once tightly joins the dia- 
gonal cut together, and the whole arm is instantly 
ready for its murderous work. The barrels have 
been chambered out carefully to take either the 
Government cartridge, or a very superior solid 
drawn cartridge, many of which latter were seized 
with the arms. ‘The bayonets have undoubtedly 





been ground to fine points in London, on a common 
grindstone. The pistols are of Colt’s pattern, full 
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andsmall bore. But in order not to raise suspicions 
in London as to their proof, they have been 
sent over to Belgium and there proved and sent 
back again. The Belgian proof marks are on 
the cartridge cylinders. The packing cases are 
artly cut down foreign hardware cases, partly 
nglish make, and, in order that there should be 
no delay or search at the wharf on shipment, the 
exact dimensions each case would occupy in the 
hold of the vessel have been placed upon it. A 
quantity of shavings was in each case, to well cover 
the arms and ammunition from observation. How 
long the sale to the Fenians of such arms has been 
going on, or how long their conversion has been 
roceeded with, is a matter for conjecture only. It 
is highly probable, considering how well studied 
and well worked out the whole affair has been, that 
large numbers of similar arms have already found 
their way to Ireland, and have been used with 
murderous effect on all enemies to disciples of 
O'Donovan Rossa and his colleagues. 

Since the statement by the Irish Government 
that quantities of these arms have reached Ireland, 
and the remonstrance of this Government in 1879, 
it appears that no War Oflice sales of arms have 
taken place. Further, it has been decided in future, 
that no obsolete or worn-out arms shall be so 
dealt with, but will probably be broken up. It may 
be now well understood that this decision should 
have been arrived at years ago. It would have been 
an excellent thing for this couutry if it had been 
so. The judgment which dictated the Government 
sale of so many thousands of convertible arms has 
been in every way most unfortunate. 








THE MESSAGERIES MARITIMES. 


WE have some interesting data now at hand in 
illustration of the operations and progress of this 
great French steam shipping enterprise in 1881. It 
appears that the total amount of capital expended by 
the company upon its fleet, plant, &c., to the close 
of 1881, was 4,099,806/, of which, however, 
2,170,8552. had been redeemed by sundry allocations 
made out of profits to the same date. The effective 
capital of the company accordingly stood at the close 
of 1881 at 1,928,991/. The corresponding effective 
capital at the close of 1880 was 1,977,731/. It 
follows, accordingly, that the capital of the company 
was reduced in the course of 1881 by allocations 
made from revenue to the extent of 48,740/. Inthe 
course of last year two of the company’s steamers, 
the Mozambique and the Provence, were struck out 
of the fleet, while a new vessel of large dimensions, 
the Saghalien, was brought into service. Five 
other vessels, the Natal, the Melbourne, the 
Calédonien, the Sydney, and the Salazie, intended 
to provide, in conjunction with the Saghalien, for 
an Australian service, were in the company’s ship- 
building yards last year, and attained various degrees 
of advancement. The Australian line was estab- 
lished by virtue of a law of June 23, 1881, and the 
steamers intended to be placed upon it will run 
from Marseilles to Australia and New Caledonia. 
It should be observed that the Melbourne and Calé- 
donien, the Sydney, and Salazie, are of slightly larger 
dimensions than those of the Saghalien and the 
Natal. Since the close of 1881, the Natal has been 
placed upon the company’s China line, and will con- 
tinue to be so employed until the Australian line is 
brought into operation. The Natal, it should be 
remarked, has attained a speed of something over 
fifteen knots per hour, thus exceeding by two knots 
per hour the regulation running rate. Towards the 
close of 1881 the company despatched a Cochin 
China ship of comparatively small tonnage and 
limited draught of water. The vessel is named the 
Saigon, and she is intended to be employed on a 
branch line established between the company’s 
principal Cochin China establishment and Tonquin. 
It will be seen that the policy adopted by the 
Council of Administration, in providing for the 
depreciation of the company’s fleet, is of the most 
severe description, as the value of the fleet was 
reduced in the comp2ny’s accounts to the extent of 
48,740/. in 1881, although the outlay made upon the 
five ships which were in progress in the company’s 
shipbuilding yards last year was fully charged to 
capital. ‘Lhe value of the company’s stores at 
the close of 1881—the expression ‘ stores,” 
comprising coal, provisions, &c.—amounted to 
463,434/., or 16,708/. less than the corresponding 
total at the close of 1580. The value of the tools, 
apparatus, premises, and furaiture owned by the 





company, stood at the close of 1881 at 607,307/., as 
compared with 612,657/. at the corresponding date 
of 1880, showing a reduction last year of 5350/. 
The reduction indicated is due to the fact that a 
similar policy is applied to thie company’s tools as that 
adopted with regard to the company’s ships; in 
other words, a large sum is annually written off the 
outlay made upon tools so as to provide for their 
inevitable depreciation. ‘The reduction would have 
been much more considerable but for the construc- 
tion last year of some iron shalloops intended to be 
used in connexion with the debarkation of pas- 
sengers and goods at Aden and Alexandria. ‘The 
insurance fund formed by the company at the close 
of last year stood at 266.976/. as compared with 
248,462/, at the corresponding date of 1880, showing 
an increase last year of 18,514/. ‘The insurance 
fund, it should be observed, is formed by means of 
an annual deduction at the rate of 4 per cent. per 
annum from the unredeemed value of the company’s 
fleet. The company has further formed a statutory 
reserve fund, which amounted at the close of 1881 
to 173,8312. 

The obligatory voyages of the company remained 
the same in 1881 asin previous years. ‘This year, 
however, the company will have to commence the 
execution of contracts concluded by it for the 
establishment of a postal service to Australia and 


New Caledonia, as well as the colonial postal service | 


of Cochin China. The aggregate distance run by 
the company’s steamers in 1881 was 595,495 marine 
leagues, showing an increase of 189 marine leagues 
as compared with 1880. In the aggregate of 
595,495 marine leagues representing the distance 
run last year, 501 periodical voyages figured for 
575,029 marine leagues. ‘The balance of 20,566 
marine leagues was made up by fourteen special 
voyages executed in the Mediterranean and the 
Indo-Chinese seas. We should also mention in 
connexion with the distance run by the company’s 
steamers last year that 1364 marine leagues were 
run in connexion with three experimental voyages. 
No freighting of foreign shipment was found 
necessary by the company in 1881. ‘The company’s 
fifty-one steamers were enabled to meet all the 
requirements of the year, and ran_ between 
them an average distance of 11,676 marine 
leagues. ‘The average speed realised last year upon 
all the lines, including the secondary commercial 
lines, was 1]? knots per hour, On the Brazilian 
and Chinese lines, the average amounted to 11.94 
knots per hour, and 11.85 knots per hour respec- 
tively. Of the 501 periodical voyages of 1881, 
347 were made in the Mediterranean and Black 
Seas, 130 in the Indian and Chinese seas, and 24 
were Transatlantic passages between Bordeaux, 
Brazil, and La Plata. The Australian postal service 
will comprise thirteen voyages annually. As has been 
usually the case, it was upon the longest lines that the 
company was evabled last year to obtain the largest 
amount of work from each of its steamers employed. 
In the course of last year the company carried 
115,214 passengers of all classes. Of these 5234 
were Government passengers, of whom 1845 were 
carried gratuitously, and 3389 with an abatement 
of 30 per cent. from the ordinary published tariff. 
The company further carried last year 420,806 tons 
of goods and 7,332,773/. of specie and securities. 
In 1880 the company’s steamers carried 116,967 pas- 
sengers, 402,436 tons of goods, and 8,200,000/. of 
specie and securities. There was, accordingly, a 
decrease of 14 per cent. in the number of passengers 
and a reduction of 10 per cent. in the value of the 
specie and securities carried last year. But this 
falling off was more than compensated for by an 
increase of 44 per cent. in the quantity of goods 
conveyed, goods forming the most important item 
in the company’s traflic receipts. ‘lhe revenue 
derived from passengers last year fell off 1} per 
cent.; but that received from goods increased 6 per 
cent. The receipts of the company from all sources 
last year were 1,925,841/., while the working ex- 
penses, including allocations for depreciation and 
Insurance, were 1,692,635/. It follows that the net 
profit realised last year by the undertaking was 
233,206/. Of this sum, 55,128/. was absorbed by 
the obligation services, leaving the definitive net 
profits for the year at 178,078/. Of this amount 
the Council of Administration decided to carry 5 per 
cent. to the statutory reserve fund and to pay a 
dividend at the rate of 7 per cent. per annum upon 
the share capital of the undertaking. ‘The addition 
to the statutory reserve absorbed 8904/., and the 
dividend 168,000/. The balance of 1174/. still 
remaining was carried forward to the credit of 





1882. Upon the whole, the company appears to 
have passed through 188] in a fairly satisfactory 
fashion. 








PRIVATE BILL LEGISLATION. 


More than usual interest has been excited by the 
proceedings in the Wrexham, Mold, and Connah’s 
Quay Railway Bill (in the Lords’ Committee) on 
account of the peculiar circumstances surrounding 
it. This Bill is now undergoing a second examina- 
tion, the former decision rejecting it, as described 
on page 505 of our present volume, having been set 
aside on the 5th inst. on a special appeal to the 
House made by the Duke of Westminster, who on 
behalf of the promoters urged that the Bill should 
be recommitted on the ground that, supported as it 
was by local landowners, and useful and beneficial 
as its objects were, the Committee rejecting it 
before the promoters had completed their case had 
not received evidence of sutlicient weight when 
coming to their decision. Lord Methuen, as chair- 
man, defended the proceedings of the Committee, 
and stated that due attention had been given to all 
the points of the case, but that on hearing the 
evidence of the promoters they were so dissatisfied 
with the financial soundness of the company (which 





he described as bankrupt), that they came to the 
conclusion that no real benefit would result from 
|passing the Bill, neither could they be assured that 
under those circumstances the work would ever be 
| carried out, and that in all probability the powers, 
if granted, would be merely used as a menace to the 
lexisting well-established company, which in theic 
|opinion could supply the necessary accommodation 
‘in that district by means of their present lines. 
|Several other peers took part in the debate, the 
|result of which was that the motion for recommit- 
ment was carried by a large imajority. 

The present Committee, of which Lord Cottesloe 
is chairman, have therefore a very difficult task 
before them, as they are as it were a court of appeal, 
asked to reverse the decision of their peers ; the 
promoters consequently are doing their utmost to 
strengthen the weak points of their case. 

The Wrexham, Mold, and Connah’s Quay Rail- 
way is situate in North Wales, and including the 
Buckley Railway from Mold to Connah's (Quay, 
consists principally of a main line some sixteen miles 
|long connecting the places to which it owes its 
jname. In its course near Wrexbam it traverses the 
North Wales coalfield, from which a large quantity 
| of coal is despatched to various parts of the king- 
| dom and abroad, the nearest shipping place being 
|Connah’s Quay. The Shrewsbury and Chester line 
|of the Great Western Railway Company skirts 
| this district and this latter company have branches 
|to all the principal collieries, the coal from which, 
| destined for shipment at Connah’s Quay, is conveyed 
| vid Saltney by that line and thence to its destina- 
|tion over the London and North-Western Com- 
|pany’s Chester and Holyhead line. The principal 
|objects of the present Dill are, as described in our 
|former notice, two in number; first, works at or 
jnear Wrexham, consisting of an extension of the 
|existing line to a more central part of the town, and 
the construction of five branches to accommodate 
‘the collieries before mentioned. ‘The remainder of 
the works, with the exception of a second junction 
with the Chester and Mold line of the North- 
| Western Company at Hope Station, are situated at 
| Connah’s Quay and comprised a quay and connect- 
|ing railway on the south side of the River Dee, a 
|junction with Chester and Holyhead Railway, and 
'on the north side of the Dee a dock and railway 
| connecting it with the other railways which in 
its course crossed the Dee by a low level swing 
bridge. These last two works were abandoned 
before coming into Committee ; the first Committee 
gave the other works at Connah’s Quay but struck 
out all the remainder. 

Before the present Committee, the Duke of West- 
minster bas given evidence in favour of the scheme, 
but his statements were made more in his capacity 
as an influential landowner and representative of 
the general feeling in the neighbourhood, than as 
one personally acquainted with the scheme, with 
the objects of which he kad only lately made him- 
self acquainted ; he has no pecuniary interest in the 
line further than as owner of land in the district in 
which the Grosvenor and Westminster collieries 
are situate. 

Mr. W. E. Gladstone, the Premier, stated that he 
had a considerable mineral estate in the neighbour- 








hood, consisting among others of the Hawarden and 
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Aston Hall collieries, that he had taken great 
interest in the railway accommodation to be given 
to that district, and that Mrs. Gladstone had cut 
the first sod of the parent line which he had advo- 
cated as supplying a want felt in this district which 
was dependent at that time simply upon the Great 
Western Railway. He considered that a communi- 
cation made between the collieries and Connah's 
Quay would be a great public advantage, as it 
would expedite the transit to the sea; he also added 
that without going much into detail, the scheme 
generally had his approval, Iu cross-examination it 
come out that he had carried his consideration much 
further than the promoters appeared to havedone, for 
he stated that his view of the question was a double 
one; he first of all looked at the plan, as it is in itself, 
as an exit for coal to the sea at Connab’s Quay, but he 
likewise looked at it as a part of the completion, 
which at one time would certainly be accomplished, 
of the one thing really vital to North Wales, 
namely, direct communication with Liverpool, 
which is its natural metropolis. In this view no 
doubt he is well seconded by the opposing railway 
compavies, who feel themselves justified in the 
interests of their shareholders to do their utmost to 
upset any scheme by which a line might be made 
possible between Wrexham and Birkenhead, which 
would be not only antagonistic, but actually much 
shorter, and they feel that if a cheap and satisfactory 
mode of crossing the Dee be sanctioned, the re- 
mainder would soon follow. The chief grievance of 
the collieries is not so much that they arein want of 
railway accommodation, or that what exists is insuf- 
ficient for the traffic, but that the present rates of 
the Great Western Railway Company to Connah’s 
(Quay are 1s. ld. more per ton than they would be 
if the proposed lines were made; they also in 
common, desire to have the benefit of competing 
routes for their coal. 

The financial part of the scheme is evidently the 
weak point, and the evidence as yet has hardly been 
strong enough to upset the decision arrived at by 
Lord Methuen’s Committee. It appears that the 
paid-up capital and loans of the Wrexham and 
Connah’s Quay Railway proper, not including the 
Buckley Railway, is about 600,000/., of which some 
200,000/. are debentures ; the traffic is worked at 73 
per cent. of the receipts; the net revenue is not 
sufficient to pay any dividend upon either ordinary 
or preference stock, and upon only about 40 per 
cent. of the debentures. Of course, with financial 
results such as these, it would be almost impossible 
to go into the market to raise further loans as part 
of the general capital of the company, but it is 
hoped that the construction of the proposed works 
will bring so much traffic on the line that the 
increased revenue will not only yield a satisfactory 
return for the amount (about 200,0U0/.) invested in 
their construction, but will also raise the existing 
line from its present bankrupt state to a prosperous 
condition. ‘lo raise the required capital it is pro- 
posed to constitute the new works, so far as cost and 
earning are concerned, as a separate undertaking, 
and thus in all probability will be secured a certain 
return for the expenditure. 

With such prospects, it is contended there need 
be no difficulty in persuading capitalists to embark 
in the speculation, and if even this could not be done, 
the principal promoters, Messrs. Robertson and 
Piercy, have favourably considered the alternative 
of providing the necessary funds from their own 
resources. 

In the Commons’ Committees the case of the East 
and West Yorkshire Railway has been concluded. 
The Committee have passed the preamble, but have 
struck out all junctions with foreign lines—that is, 
with the Great Northern, Midland, and North- 
Eastern Railways, as well as all compulsory running 
powers, but nothing of special engineering interest 
arose in this case. The same remark applies to the 
proceedings upon Tramways Bills in Group 15—in 
fact, a professional witness, in reply to a question 
intended to disparage his experience on tramways, 
stated that any individual of average intelligence 
who devoted half an hour to the study of what there 
was, and what took place in the Westiwinster Bridge- 
road outside Astley’s Theatre, would obtain sufficient 
information to qualify him to construct and work 
tramways in any part of the world. This may be to 
a certain extent true, but it is none the less certain 
that though, so far as tramway permanent way is 
concerned, we have innumerable systems, the difli- 
culty is not so much which plan should be avoided, 
but rather which should be adopted, so far from 
perfection do they all appear, 


ON THE THEORY OF THE DEW- 
POINT.—No. I. 


In the address delivered at the meeting of the 
Meteorological Society, January 18, 1882, by the 
President, G. J. Symons, F.R.S., he made the follow- 
ing remarkable statement : 

‘* For climatic purposes I think that the numerous 
climatological stations started by this Society are of 
great value—especially considering the rigorous 
examination to which the records are subjected, 
But, in mentioning these stations, attention is imme- 
diately drawn to one of the principal items which 
we want them to teach us, viz, the relative damp- 
ness of the various health resorts, a subject which is 
in an extreme state of uncertainty. In this country 
we use almost exclusively the dry and wet bulb 
thermometer, and Glaisher’s tables for working out 
the results. I do not sufficiently understand the 
subject to express any opinion as to what values are 
true, and what are false, but I will give one or two 
illustrations and references, and leave it to the 
Fellows to say whether it is not a mockery to 
publish any deductions while such wild discrepancies 
exist. I hope that either the experiments now going 


circumstances the small quantity of fluid is rapidly 
cooled by evaporation, which the sensitive thermo- 
meter immersed in it quickly shows, while the out- 
side of the instrument has to cool down in contact 
with an unlimited supply of warm air. The 
surface be-dewed therefore does not cool so fast as 
the enclosed thermometer, and consequently ii 
arrives at the dew-point some time after the ther- 
mometer is much below the dew-point. Hence, if 
its reading is thus taken, it is incorrect. The only 
remedy is to carry on the evaporation very slowly, 
not to urge the process too much, However, the 
difficulties of the observation in extreme dryness of 
the air are so great that it becomes doubtful whether 
direct dew-point instruments can be generally relied 
upon to give correct observations ; and, until a sure 
and satisfactory instrument is devised for the pur- 
pose, it would seem that the theory of the psychro- 
meter affords a more consistent if not a more accu- 
rate, and certainly a cheaper and more convenient 
means of obtaining dew-point temperatures, and 
therefrom other data required by meteorologists, 
|such asthe weight of vapour in a cubic foot of air, 
|the quantity of vapour required to complete satura- 
| tion, the degree of relative humidity and the force 





























| 
Date. | Dew-Point. 
; = Baro- 2 ae aa 
metric |Dry Bulb. Wet Balb. Calculated by ieee 
April, H Pressure. } _— it’) 
1876. our. 
; Glaisher’s Apjebn’s August’s Hygrometer. 
| Factors. Formula. Formula. 

- in. deg. deg. | deg. deg. deg. deg. 

24 9.30a.m. 29.297 932 | 630 | 447 39.3 31.5 22.5 

3.30 p.m. 29.207 102.5 65.6 | 44.9 37.2 26.6 12.7 

25 9.30a.m. 29.327 92.6 62.7 | 44.3 40.0 31.2 23.3 

3.30 p.m. 29.218 104.4 69.5 50.3 47.9 40.8 23.2 

26 9.30a.m. 29.296 91.7 67.0 | 51.7 51.9 48.0 45.0 

3.30 p.m, | 29.194 105.1 71.5 | 53.0 528 47.3 35.1 





on at Cambridge, or some others, may show us how 
retrospectively to utilise our records of dry and wet 
bulb temperature, and had I not that hope I should 
seriously consider whether it was worth while to 
print even the readings of the wet bulb thermometer. 

“ As regards high temperatures, [ will quote a 
short table given by Mr. F. Chambers in his 
Administration Report for Bombay for 1875-6. The 
observations were made at Deesa. 

‘‘T of course by no means maintain the accuracy 
of these observations, but as regards columns 6, 7, 
and 8, the differences are due to the formule, and, 
therefore, the question as to the accuracy of the 
observations does not arise. Besides, these dis- 
crepancies are well known, and those interested in 
studying their amount can do so in Guyot’s Tables 
or in Williamson, ‘‘ On the Use of the Barometer.” 
There is also the startling table of factors given by 
Lieutenant Noble, R.N., in the Proceedings of the 
Royal Society, 1855, and if last not perhaps least 
are the remarkably discordant values of the dew- 
point given by calculation from the dry and wet 
bulb thermometer and observed by Dines’s hygro. 
meter. All this evidence forces me to the conclusion 
that, until the tables for deducing hygrometrical 
results from the readings of the dry and wet bulb 
thermometer have been thoroughly rehabilitated, it 
is of doubtful expediency to spend either time or 
money in the calculation and discussion of the 
results.”’ 

When the subject is examined with sufficient care 
it becomes evident that the discrepancies in the 
results of calculation of the dew-pvint from the 
various formule and factors given in text-books 
and memoirs on meteorology are to be attributed to 
the use of obsolete physical constants in the formulz 


for atmospheric pressure 30 in., or thereabout ; and 
that, as regards direct observations of the dew- 
point, observers do not use the instruments, whether 
Daniell’s, Regnault’s or Dines’s, with the requisite 
care. This is shown in the observations quoted by 
Mr. Symons, in which with nearly the same tempe- 
ratures both for the air and for evaporation, and 
about the same atmospheric pressure, the observed 
dew-points on three occasions were 12.7 deg., 
23.2 deg., and 35.1 deg. respectively, whereas they 
ought certainly to have been very nearly the same, 
Whenever the dew-point is much below the air 
temperature, observers are apt to take a reading of 
the thermometer immersed in the ether or cooling 








medium, which is really too low. Under these 





and improper use of factors which are only intendcd | 


| of evaporation. There seems to be no difficulty in 
| reconciling the results of calculation of the dew- 
| point if the formule and factors are based upon 
| scientific principles and involve the latest ascer- 
| tained values of the necessary physical constants. 
| It is with a view of making this evident that these 
articles are written. 








NOTES. 
THE MICROPHONE AND SOUNDING PIPEs. 
AN interesting application of the microphone to 
the determination of the position of nodes and 
| ventral segments or bellies, in columns of vibrating 
air has been made by M. J. Lerra-Carpi, and com- 
municated by him to the French Academy of 
Sciences. The microphone is mounted on an 
elastic membrane stretched over a little drum, and 
then lowered into the sounding pipe, which in 
most of M. Lerra-Carpi’s experiments wasan organ 
| pipe having the fundamental tone dos. When the 
| apparatus came to a node the telephone in circuit 
| with the microphone gave out a rumbling sound, 
| similar to that caused by an induced current. On 
| the other hand when the microphone passed a belly 
| the sounds became very faint and rare ; while at 
|intermediate points they increased or diminished 
| according as the microphonic sounder was brought 
/nearer to a node or belly. While upon this subject 
|we may also mention that M. de Rossi proposes 
|to apply microphones as detectors of firedamp 
explosions in mines. He affirms that such explosions 
are always preceded by undulations too feeble to 
be detected by the human ear ; but that a system 
of microphones properly planted in the mines 
would indicate the danger. 
Tue Nortu-East Coast MaRINnE ExuiBiTIon. 
We notice that it is intended to open at Tyne- 
| mouth on the 6th of September next an exhibition 
| of naval architecture, marine engineering, fishery, 
life-saving, and coast-lighting appliances. The 
| President is the Right Hon. the Earl of Ravens- 
, worth (the President of the Institution of Naval 
| Architects), and a very influential executive com- 
mittee has been formed, of which Mr. F. C. 
Marshall is the president, and Mr. George Kenwick 
the honorary secretary. The presidents of sections 
are as follows: For the Section of Naval Architec- 
| ture, Mr. Charles Mitchell ; for Marine Engineer- 
ing, Mr. F. C. Marshall; for Fisheries, Mr. J. M. 
Ridley (chairman of the Tyne Salmon Conser- 
jvancy); Life Saving, Commander C. F. Johnson, 
R.N. ; Coast Lighting, Captain Watson and Cap- 
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tain F. Smith, Trinity House, Newcastle; and for 
Civil and Submarine Engineering, Mr. P. J. 
Messent, engineer to the River Tyne Commissioners, 
and Mr. H. H. Wake, engineer to the River Wear 
Commissioners. Under such auspices, and in the 
heart of a district so intimately associated with 
maritime interests, there is every reason to believe 
that the exhibition will be an exceedingly success- 
ful one. We shall have more to say about it later 
on. 
THE Brockie Arc. 

At the recent Electrical Exhibition in the Crystal 
Palace, the British Electric Light Company showed 
a very interesting projection on a screen of the arc 
formed by the carbon points in the Brockie lamp. 
This lamp was illustrated in ENGINEERING, vol. 
xxxi., p. 93, and the are is regulated at every half 
minute by an automatic device, which breaks the 
circuit for an instant and allows the positive carbons 
to come into contact with the negative one and be 
again withdrawn to the normal distance. This 
mode of regulation reduces the carbon points to 4 
peculiar shape, which is different from that of the 
ordinary pencils. We are indebted to Mr. J. B. 
Bright, the representative of the company at the 
Crystal Palace, for a photograph of this are taken 
by its own light, and it is curious to note that the 
negative carbon acquires the form of a truncated 
cone, and presents a flat tubular surface to the 
positive carbon, which has a peaked or mammiform 
shape. The slopes of the peak take different 
angles, as if the glowing sphere of the arc consisted 
of several luminous shells instead of a single enve- 
lope. The practical advantage of such a form of 
arc lies in the fact that when the negative carbon 
is placed uppermost its flat white-hot surface acts 
as a reflector shedding down the light of the arc 
upon the space below. 

AWARD OF THE KEITH PRIZE TO PROFESSOR 

CHRYSTAL. 

The Council of the Royal Society of Edinburgh 
have paid Professor Chrystal, who worthily oceupies 
the Mathematical Chair in the University of that 
city, a well-deserved compliment in awarding to 
him the Keith prize for the biennial period 1879-81, 
on account of his most valuable paper “On the 
Differential Telephone,” which was published in 
the Society’s Transactions for the session 1879-80. 
At an ordinary meeting of the Society held on 
Monday evening, the President, Lord Moncrieff, 
formally presented the prize to Professor Chrystal; 
and Professor P. G. Tait, in stating the grounds 
on which the prize had been awarded by the 
council, said that, apart from the purely scientific 
point of view, from which it had very great merit 
indeed, the great merit of Professor Chrystal’s 
paper was a practical one; and if the paper had 
stood solely upon its practical merits, he thought 
the award would have been justified on that ground 
alone. No doubt pure measurement was a very 
humble part of the natural philosopher’s work; 
still it lay at the base of everything else. Pro- 
fessor Chrystal had enabled them to measure the 
capacity, say, of a Leyden jar, and he had also 
given them the means of measuring in an extremely 
simple and accurate way too very important phe- 
nomena, namely, the induction of a conductor upon 
itself, and the mutual induction of two conductors. 


KHATATBEH PUMPING STATION. 

This station, which furnishes an important part 
of the water supply of Alexandria, and the work- 
ing of which has now been stopped owing to dis- 
turbances in Egypt, is fitted up with ten of Airy 
and Anderson’s screw pumps, each 12 ft. diameter 
by 40 ft. long, and laid at an angle of 25 deg. with 
the horizontal, these pumps being each capable of 
delivering 144 tons of water per minute to a height 
of 10 ft. 6in. Eight pumps are worked together, 
delivering the enormous quantity of 1152 tons per 
minute. They are worked by two pairs of com 
pound inverted direct-acting engines of the marine 
type running at 75 revolutions per minute under 
65 lb. steam. There is also one reserve engine. 
The three engines are placed in a line over a steel 
lay shaft, which actuates all the pumps, and is con- 
nected to the engines by means of mortice spur- 
wheels, which are capable of being easily slipped out 
of gear. The pumpshave beenrunning regularly since 
the middle of April last, and were stopped aboutjthe 
18th inst. in consequence of the danger to the staff 
employed about them. The pumps were made by 
Messrs. Easton and Anderson for the Behera Irri- 
gation Company, Messrs. E. Easton and Co., of 
London and Cairo, being the consulting engineers, 





while the works were under the immediate charge 
of Mr. H. C. Anderson at Cairo. On the 12th inst. 
a twenty-four hours’ run of these pumps gave the 
remarkably high duty of one horse power of 
water lifted per hour for 3.05 lb. of Welsh coal, 
which had deteriorated considerably from long 
exposure to a tropical sun. The height of lift was 
3.25 metres, or 10 ft. 8 in. The work done in lifted 
water ranged between 78 per cent. and 85 per cent. 
of the indicated horse power, an admirable result, 
considering the lowness of the lift. 


THE CHRONOMETRIC SHUTTER. 

The extension of the so-called instantaneous 
process in photographs and the use of gelatine- 
bromide of silver plates renders it more and more 
necessary to have a means of regulating with great 
exactness the time of exposure of the sensitive 
plate in taking a photograph; and a chronometric 
shutter for this purpose has been devised by M. 
Paul Boca. The new appliance is readily fitted to 
existing cameras of all sizes, and allows the lower 
parts of a plate to be exposed for a longer time to 
the light than the upper parts, a condition which is 
necessary in photographing a landscape in order to 
get a good picture. It consists of a small box 
which is fixed upon the front of the dark chamber, 
so as to interpose it between that chamber and the 
object glass. The box encloses two metal shutters 
kept vertically, one before the other, by means of 
springs which tend to lower one and raise the other. 
A chronometric counter is placed upon the front of 
the box, and shows its dial under the object glass. 
The dial has a needle or hand which is set to the 
division corresponding to the desired time of 
exposure. In being set the hand catches the two 
shutters and holds them fixed, the first so as to 
blind the object glass, the other so as to be ready 
to rise and do this also. The fall of the shutter 
now blinding the camera is occasioned by pressing 
a small rubber squirt which sends a pulse of air 
along a flexible pipe connected with the dial, and 
thus liberates the hand, and also the catch of the 
first dial, which thereupon falls and allows the 
plate to be exposed. During this exposure the hand 
is moving back to zero, and when it arrives there it 
frees the second shutter, which promptly rises and 
blinds the glass. Thus the interval of exposure is 
the period between the descent of the first shutter 
and the ascent of the second. It can be regulated 
by the dial to one-fiftieth of a second. 


Tue ARMSTRONG Rippon Guy. 

The firm of Sir W. Armstrong and Co. has 
recently submitted for trial a breechloading gun 
upon a peculiar system of construction. This 
gun, though differing but slightly in its breech- 
loading arrangement from those of the Govern- 
ment pattern, is altogether unlike them in general 
appearance and method of building up. The whole 
of the piece in rear of the trunnions is built up of 
steel wire, over which is shrunk ordinary yet 
thinner coils of great tenacity. The gun’s diameter 
where the charge rests, as compared with that of 
the War Office construction, is astonishingly small. 
Its outlines, therefore, form those of a long slim 
weapon. Yet it is said to be capable of bearing 
the explosion of 300 lb. of the slow-burning service 
powder, with a much heavier weight of shot than 
that of the 10.4 in. bore Government gun. As a 
matter of fact, however, the exact weight of shot 
or shell to be fired with the new gun has yet to be 
determined upon by experiment. So far, the 
results have been deemed satisfactory. The weight 
of the new gun is only 21 tons 4 cwt., yet the 
diameter of its bore is 10.238 in. Its length is 
similar to that of the Royal Gun Factories’ 10.4-in. 
gun of 26 tons. Should experiments with this gun 
prove successful, a new departure in construction 
will have been taken, and a great step made towards 
the improvement of our ships and forts. Ata 
future time we will have more to say concerning 
this gun and its performances. For the present, 
we are inclined to believe that the construction 
of the gun does away to a great extent with the 
present principle of coil shrinking that creates a 
bursting strain even while the gun is quiescent and 
free from the effects of the explosive charge. The 
Royal Gun Factory is devising and constructing 
various improved systems of breechloading ar- 
rangements. As experience is gained, a fresh 
departure in the direction of a better apparatus is 
effected, and it is anticipated that the latest pro- 
duction will altogether throw into the shade its 
predecessors. A new obdurator is also being 
experimented with, on the principle of M, De 








Bange, composed of asbestos and mutton fat com- 
pressed by hydraulic power into proper dimen- 
sions and shape, and then fastened in front of 
the breech screw. This description of obdurator 
appears to answer well so far as it has been tried. 
It seems to hermetically seal up the breech when 
the explosion of the charge takes place. The life 
of this form of obdurator is estimated to be that of 
200 rounds, at the expiration of which it can be 
replaced in the front of the breech screw without 
much trouble. If successful, it will supersede the 
present form of inverted steel cup loosely fixed to 
the breech screw head. 


RAILWAYS AND Pusiic Works IN QUEENSLAND. 

A contract has recently been let for the construc- 
tion of the second section of the Clermont Railway 
in Queensland. The length of the section is 304 
miles, and the contract has been let to Mr. J. 
Mulvena for 32,162/., which is a little over 1000/. 
per mile. The amount is, of course, exclusive of 
the steel rails, platforms, stations, and rolling stock, 
but it is still a low price, although the country 
through which the line passes is almost a level 
plain. The first section of this railway, which is a 
branch of the Central Railway from Rockhampton, 
is nearly completed, and will shortly be opened. 
The works on the branch line from Oxley to South 
Brisbane are being pushed ahead, and the Sandgate 
Railway only waits the completion of a short 
tunnel in order to be ready for an early opening. 
The Fassifern line is also nearly completed and 
will be opened about the same time as the Sand- 
gate Railway. There are a large number of public 
buildings in course of erection in various parts of 
the colony, such as post and telegraph offices, 
court houses, public schools, and other necessary 
works. The South Brisbane Post and Telegraph 
Office is just completed, and will be occupied in a 
short time. A tender has been accepted by the 
Government for the erection of a lighthouse near 
Cooktown, the first port at which the mail steamers 
call on the northern coast, on their trip from 
London to Brisbane. The contractor is Mr. Sigley, 
for the sum of 2680/. Tenders have also been let 
for the erection of immigration barracks and pilots’ 
cottage at the same port, so that the advantages 
and safety of the port will be considerably increased. 
Several tenders have lately been received at the 
Commissioner for Railways’ Office for works in 
connexion with an extension of the accommodation, 
at the various stations, for carriages and engines. 
These include carriage sheds at Brisbane, Mary- 
borough, Gympie, and Ipswich; for an engine 
shed at Harrisville, on the Fassifern line ; and for 
a steam shed at Maryborough, on the Maryborough 
and Gympie Railway. 

Water Suppiy or Towns. 

Reporting to the Cardiff Town Council, Mr. 
J. F. Bateman states that he has always been an 
advocate for soft water in connexion withthe water 
supply of towns, from a conviction that while it is 
perfectly wholesome for dietetic purposes, it is 
much more economical than hard water for all the 
other purposes to which it might be applied. It is 
not often that an exact computation can be made 
upon the economy resulting from the introduction 
of soft water where hard waterhad been previously 
used, but in Glasgow circumstances for such a 
comparison were favourable. There the soft water 
of Loch Katrine was at once substituted for the 
comparatively hard water of the Clyde. The 
Loch Katrine water was delivered at about one 
degree of hardness, and Clyde water on an average 
of about eight degrees, according to Dr. Clark’s 
scale. The saving in domestic consumption by the 
use of Loch Katrine water was equal to all the 
rates which were paid by the inhabitants for such 
supply of water, and the saving in soap for pur- 
poses of trade was more than one-half of that 
which had been previously used for the same opera- 
tions. The saving on domestic consumption alone 
was equal to 2s. per head per annum. In his own 
house, where he substituted soft water for hard 
water, which had been previously supplied, he 
found the saving in soap alone was from 5s. 6d. to 
5s. per head per annum. The saving in London, if 
soft water of say two degrees of hardness were 
introduced in place of the water of the Thames and 
the New River, which now principally supplies the 
water, would be at least 2s. 6d. per head per annum, 
but assuming that it is no more than 2s. per head 
per annum, it would represent a total saving in the 
consumption of soap of 400,000/, per year. There- 
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fore, asa mere matter of economy, Mr. Bateman 
considers that it is of great importance to the in- 
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CANADIAN Paciric RaILtway. 
It is the intention of the Canadian Pacific Rail- 
habitants of a district to have soft water instead of | way Company to push the work of construction 
hard. Water varies in its quality according to the | from Winnipeg westward with the utmost possible 
geological character of the ground from which it is| vigour during the coming season, with the object 


The water issuing from limestone, from | of opening the country for settlement as early 


chalk, from oolite, from most of the clays, andfrom|as possible, and also to facilitate the transport 
some of the gravels, is naturally hard, while that |} of men and material to the heavier work in the 
which issues from the coal measures, from the lower | Rocky Mountains, which it is proposed to attack 
green sand, from the Silurian, from granite, and} simultaneously from east and west in the spring 


from the primitive formations, is generally soft.| of 1883. 


To accomplish this the company will 


Sometimes the water of the old red sandstone, and | have to perform a feat, unparalleled in railroad 
particularly that which flows from the marls which | history, of laying the rails on 500 miles of track 
frequently cover this formation is hard, while that | on one continuous line in about six months, but if 


which flows from other portions, where the decli- 
vities are steep and there is little marl on the sur- 
face, is comparatively soft. 
be softened by artificial means. Again, the quality 
of the water varies with the physical features of 
the district from which it flows, and with the state 
of cultivation. Quite independently of any 
chemical analysis, it is not pleasant to think that 
the water which we drink is derived from objec- 
tionably or heavily manured ground, or is mixed 
with sewage from towns, or from houses and farm 
steadings. These are frequently the circumstances 
which attend supplies from rivers. It is, therefore, 
Mr. Bateman considered, desirable to seek for 
supplies of water in districts as free from an objec- 
tionable character as possible. These are generally 


to be found in mountainous regions, where popula- 
tion is sparse, artificial cultivation scarcely known, 
and manured grounds very rare. 


Some hard water may | 








the season is not very unfavourable, they believe 
their arrangements are such as will insure success. 
The Pembina Mountain branch, which was partially 
graded last year, will be completed and ready for 
operation in time to move the coming season’s 
crops. Work on the eastern section of the main 
line is now being prosecuted at two points, and 


with as large forces as can be economically em- | P 


ployed. As surveys are completed, and on the 


|opening of spring, these forces will be added to. 


It being the intention of the company to keep 
the line as near the shore of Lake Superior as 
possible, it is expected that other points will be 
available for placing the work under contract. The 
adoption of the new alignment will shorten the 
Sault Ste. Marie branch, and will open Algoma 
Mills, and probably other ports on the lakes, for 
traffic with Chicago, and other important centres, 
as well as with Thunder Bay, pending the com- 





pletion of the all-rail route, which it is esti- 
mated will occupy five years in construction. The 
construction of the Sault Ste. Marie branch, thus 
reduced in length to about 60 miles from the pro- 
posed point of junction on the main line, will be 
hastened instead of retarded by the change, it 
being the settled purpose of the company to build 
the line without delay, and to connect with all and 
every railway which can exchange traffic with it at 
the international boundary. Thecompany propose 
to use the Thunder Bay branch, so soon as it is 
handed over by the Government, for all the north- 
west traffic, both passenger and freight, that it can 
influence, and no arrangement has been entered 
into with any railway in the United States or 
Canada which can in any.way interfere with that 
design. The company, recognising the necessity of 
having its main eastern terminus at Montreal, will 
take occasion as opportunity offers to arrange with 
existing or proposed railways for its traffic between 
this point and its main line, but the company has 
no connexion with, and no intention of being 
interested in, any railway project east or south of 
Montreal, or west of Perth. Some 43 plans and 
specifications in connexion with the Canadian 
Pacific line from Emory’s Bar to Port Moody are 
now completed. There are in this section some 
exceedingly heavy bridges, the principal of which 
are those over the Stave, which is 80ft. wide and 
33 ft. deep in mid-channel, and over the Hatsic, 
1300 ft. in width and 10 ft. deep. Thecrossings of 
the Hanison and the Stave will consist of swing 
bridges, giving a clear span each of 51ft. In 
addition to the construction of the solid portions 
of these bridges, the completion of the line between 
the Hanison and Emory’s Bar, adjoining Onder 
donk’s contract, will also necessitate the construc- 
tion of a heavy description of bridging across 
numerous rocky ravines along the line, ranging in 
depth from 50 ft. to 90ft. On this section there 
are numerous rock cuttings, including tunnels, 
seven in number, which make up a total length of 
2150 ft. A very large bridge across the Assina- 
boine will be completed ina short time. The com- 
pany has already piled up 20 miles of material, 
consisting of rails, fastenings, and ties, at Flat 
Creek, the present western terminus of the track. 
At the rate at which material was being sent for- 
ward at the date of our last advices there was ex- 
ected to be no difficulty in getting in sufficient 
for 300 miles early last month. 
Tue EXPERIMENTS OF PROFESSOR BJERKNES. 
Those of our readers who visited the Exhibition 
of Electricity last year at Paris, or who have 
watched with interest the hydrodynamic experi- 
ments* of Professor C. A. Bjerknes, of Christiania, 
will be glad to hear that the Professor is now on a 
visit to this country, accompanied by his son, to 
whose ingenuity the design of the experimental 





* See ENGINEERING, pp. 23, 147, and 191 ante. 
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apparatus is mainly due, and that Professor Bjerknes 
will bring his experimental illustrations of some 
of the effects of vibration before the Physical 
Society to-morrow afternoon (Saturday) at the 
Science Schools, South Kensington, when he will 
show a new series of experiments, illustrative of 
the effects of circularly vibrating bodies and their 
analogies to some of the characteristic phehomena 
of electricity and magnetism. 


Tue SorreEeE OF THE Roya Society. 

On Wednesday evening last the President of the 
Royal Society, Dr. William Spottiswoode, enter- 
tained in the rooms of the Society at Burlington 
House a number of guests, among whom were many 
of the most distinguished scientific men of the day, 
and it was a special feature of the soirée that the 
invitations on this occasion were extended to ladies. 
Among the objects of special scientific interest 
exhibited at the soirée was a case of British cereals, 
consisting of wheat, barley, and oats shown by Dr. 
C. W. Siemens, F.R.S., illustrative of his experi- 
ments on the influence of the electric light upon the 
growth of plants. The specimens were shown in 
pairs, each consisting of an example of wheat, 
barley, or oats grown with the aid of the electric 
light, and another of the same grain grown in 
the ordinary way, with the result that although 
seeds from the same samples are employed, sown, 
and gathered at the same time, that which had been 
grown under the influence of the electric light was 
fully developed to a height of 5 ft., and in full ear, 
while that grown in the ordinary way, and subjected 
to the alternating darkness of night, was but 18 in. 
in height, and show no signs of the formation 
of grain. Messrs. Sellon and Volckmar exhibited 
in action their secondary battery for the “ storage” 
of electrical power, and Mr. Hilger showed some 
very finely finished glass and bisulphide of carbon 
prisms, as well as a very interesting and well- 
designed star spectroscope, arranged by Professor 
S. J. Perry, F.R.S., for the Stonyhurst Observatory. 
Mr. John Evans, the treasurer of the Royal 
Society, showed a selection of his unrivalled col- 
lection of Roman, Saxon, and Merovengian jewel- 
lery, as well as a valuable collection of Roman 
gold fibule and rings. Among the more dis- 
tinguished of the scientific guests, we noticed the 
Earl of Crawford and Balcarres ; Professor Huxley ; 
Dr. Frankland; Dr. C. W. Siemens; Mr. J. F. 
Moulton: Sir Henry Bessemer; Dr. Huggins ; 
Professor Stokes; and Dr. C. A. Bjerknes, the 
Professor of Physical and Mathematical Science in 
the University of Christiania. 








BOYLE’S SYSTEM OF VENTILATION 
FOR SHIPS. 

Tue ventilation of ships is a matter of such great 
importance financially as well as physically, that it is 
simply surprising so little advancement has been made in 
the way of improving a state of affairs on board ship, which 
as they exist at present is certainly anything but credit- 
able to shipowners and shipbuilders throughout the world. 
Improvements of every kind connected with the work- 
ing parts of a ship are eagerly sought after and applied, 
but the one thing that would not only effect a saving of 
millions of pounds annually—this is no exaggeration— 
but also save hundreds of valuable and useful lives, and 
insure the health and comfort of millions of human beings, 
has been almost totally neglected and ignored. It is very 
shortsighted economy indeed; the attempt to keep down 
expenses by adhering to the old-fashioned, unscientific, 


and certainly most ineffective ventilating appliances | 


which are usually found on board ship, and which 
consist principally of a pipe having a bellmouth or 
trumpet-shaped head which may be useful under certain 
conditions for driving down air, but isof littleor no use 
as an extractor of the foul air, which after all is really 
what is required if the ventilation is to be satisfactory 
and safe. The special disadvantages of the bellmouth 
ventilator are that it requires trimming to suit the direc- 
tion of the wind, and this necessitates a certain amount 
of attention that is not always given. Owing to the 
down draught which it causes when applied to passengers’ 
or the crew's quarters, it isin cold weather generally 
stopped up, clandestinely or otherwise, as the case may 
be, when any ventilation it might have afforded is of 
course at an end, and partial asphixiation ensues with all 
its attendant miseries and dangers. 
holds for the ventilation of cargoes the results are, if 
possible, still more serious, as the evaporation of moisture 
and exalations of gases which are generated and thrown 
off from most cargoes are precipitated and pressed down 
by the rush of cold air through the ventilator, and made 
to resaturate and charge the cargo with those deleterious 
and dangerous bodies to such an extent as to not only 
deteriorate the quality of the goods, but prove a positive 


source of danger through the collection of compressed 
moisture and gases, often resulting in spontaneous com- 
bustion. Grain and fruit cargoes are specially liable to 
suffer thrvugh defective ventilation, and the loss in this 
respect that occurs annually it would be interesting but 
startling to know, as we feel sure the amount must be very 
great. Coal-laden ships come under the classification of 
dangerous, where proper provision is not made for the 
free escape of the gases evolved and allow of a free 
circulation of air through the whole cargo. But what 
ship can be named where this is to be found? The 
bellmouth ventilator is the chief delinquent whenever an 
explosion from spontaneous combustion occurs, blowing 
the ship to pieces and her crew into eternity, which un- 
fortunately as the daily papers but too frequently apprise 
us is not of uncommon occurrence. 

We look forward with hope, however, to the report of 
the Royal Commission which is at present examining into 
the ventilation of ships, and trust it may be able to 
remedy the evil, which is certainly a trying one, by sug- 
gesting some plan for rendering it compulsory for all 
British ships to be properly ventilated. The Doterel ex- 
plosion, the inquiry into which the commission is the 
outcome, may thus be the cause of saving many lives 
in the future and much valuable property, and verifying 
the old scriptural saying that “out of evil cometh good.” 

In stormy weather the bellmouth ventilator has to be 
closed up to prevent water passing below and with every- 
thing battened down, the sufferings which are endured in 
cattle and passenger ships may be more easily imagined 
than described, In cattle ships the poor animals die in 
large numbers, those which are fortunate enough to reach 
their destination alive are in a wretched condition and 
present a most pitiable appearance. Their systems are 
also so poisoned with the foul and fetid air they have 
been forced to breathe, that when killed the meat is much 
inferior to what it would otherwise have been, and is 
by no means so beneficial to the consumer. Who is 
there who has ever travelled by sea, and who has not 
had reason to remember the disagreeable odours which 
usually infest all parts of a ship between decks, and has 
not experienced a sensation of nausea and sickness when- 
ever necessity compelled him to go below? This is entirely 
owing to defective ventilation and need not exist at all, 
as with proper appliances, between decks may be kept 
almost as sweet as on deck. It is not to be supposed, 
however, that there have been no attempts made on the 
part of inventors to supply such a felt want as an effi- 
cient method of ventilating ships ; on the contrary, there 
have been many plans and systems introduced from time 
to time, but the most of them unfortunately have been 
of such a complicated nature that they were either too 
expensive and difficult to apply and maintain, or they 
were so liable to get disarranged as to render them 
practically useless. We have always maintained that a 
system of ventilation which could be universally applied 
must be of such a nature that it cannot get out of order, 
is independent of any special attention, is self-acting in 
every part, and is always in action when the vessel is 
sailing or lying calmly in harbour. 

A system of ship ventilation that appears to fulfil 
all these requirements is the one invented by Messrs. 
Robert Boyle and Son, the well-known ventilating 
engineers of Holborn Viaduct and Glasgow, and which 
gained the “Burt” prize of 50/. offered for the best 
system of ventilation for ships at the Shipwrights’ Exhi- 
bition, held in Fishmongers’ Hall in May last. The 
competition was international, there being six entries in 
all, two of them being American. The judges awarded 
the prize for the combined simplicity and efficiency of the 
system. The award was taken exception to by one of the 
American competitors, and out of courtesy, we presume, 
to a stranger, the judges reconsidered their decision with 
the result of becoming more firmly convinced of the 
superiority of Messrs. Boyle’s method, and of the justness 
of the decision they had come to. All this, of course, 
renders the prize more valuable to Messrs. Boyle. His 
Royal Highness the Duke of Edinburgh on the occasion 
of his visit to the Exhibition took considerable interest in 
the system as shown in plans and models and expressed 
his approval of it, commending its extreme simplicity. 
A modification of the system has already been applied 
to a large number of vessels with, we understand, con - 
siderable success ; indeed, we fail to see how it could be 
otherwise, and Messrs. Boyle have received some very 
valuable testimonials from Her Majesty’s Royal Navy 
and a number of the leading lines of ocean-going 
steamers. 

The arrangement, which we illustrate on page 639, is 
somewhat similar to that applied so successfully by 
Messrs. Boyle to dwelling houses and public buildings, 





When applied to} 





and consists of upcast and downcast ventilators. The 
upeast ventilator or air pump, which we have before 
described in these columns, is so constructed that no 
matter from what direction the wind may impinge 
upon it, an up draught is the result, there being no 
down draught. It is a fixture, having no movable 
parts to get out of order, and never requires trim- 
ming, so that the ventilation cannot suffer through 
want of attention, which is very important. It bas also 
the great merit of being perfectly water-tight, Messrs. 
Boyle having recently effected an improvement upon it, 
which effectually prevents a single drop of water pass- 


ing through it, even though a heavy sea broke over it. 
It is fixed on deck in a similar manner to the ordinary 
ventilator, 

The downcast ventilator is an exceedingly simple, 
but certainly most ingenious contrivance, as it is made 
to send an abundant supply of fresh air below and at 
the same time no water can pass down the shaft. It 
consists of four openings or mouths, something similar 
to the bellmouth, but contracted at the top of the shaft 
where they converge into one, so arranged that they 
catch the wind from every quarter without the necessity 
of trimming, it iike the air pump ventilator being a 
fixture. Inside and about one-third the length of the 
pipe above deck an oblong tube is fixed at the bottom 
of the bend, and round the sides a series of louvres are 
arranged so as to allow any water which might pass in 
at the mouths of the ventilator to escape into the outside 
pipe and thence through a suitable opening on to the deck. 
With these appliances it is, therefore, possible to have 
the ventilation going on between decks without any inter- 
ruption or stoppage when there is a storm blowing with 
the seas sweeping the decks, whereas under ordinary 
conditions and in similar weather everything would be 
battened down and the ventilation nil. 

Fig. 1 is a longitudinal section of a steamship showing 
the arrangement of the pipes for distributing the fresh 
air and extracting the foul air from the different 
parts of the ship. A is the air pump extraction venti- 
lators; B, main extracting shafts; C, branch extraction 
pipes led under the ceiling through the different cabins 
into which run other smaller pipes from other cabins ; D, 
foul air exit openings into extraction pipes from cabins ; 
E, partition plates to prevent currents in branch pipes 
meeting and creating an eddy, and also to deflect the 
currents up the main shaft; F, downcast ventilators ; 
G, main supply pipes ; H, branch supply pipes to cabins, 
saloons, &c.; I, small vertical tubes to admit the 
air in an upward direction and so avoid draughts. These 
tubes are fitted with regulating valves, so taat the air 
supply is completely under control ; when it is desired, 
the air supply may be warmed by having small hot- 
water pipes led along inside the branch pipes and con- 
nected with the boilers. The air can also be cooled by 
means of ice-boxes placed in different positions in the 
shafts, so that in winter the air can be had of a genial 
warmth, and in the summer of a refreshing coolness. 

Figs. 2 and 3 are transverse sections of saloon and 
cabins showing cross pipes. 

Travellers by sea will very soon find out which are 
the most comfortable and healthy vessels to travel in, and 
it may be depended upon that they will always prefer 
those which are properly ventilated to those which are 
not; it is to the interest, therefore, of shipowners to 
adopt a system which experience has shown can be relied 
upon, or at all events tomake some efforts to improve 
the ventilation of their vessels, not only for promoting 
the comfort of passengers, but for increasing the safety 
of their ships, andl reducing the chances of deterioration 
in cargo. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., June 10, 1882. 

Iron is up a little, on account of the stoppage of the 
western rolling mills. Merchant bars are firm at 2,", 
cents per pound; bridge iron, 3 and 3} cents ; plate, 
3 and 4 cents; flange, 5 cents; and tank, 3 cents. 
Pig-iron has weakened. Mill brands are quoted to-day 
at 20 dols. and 21 dols. at furnace. Buyers will wait 
a while longer to ascertain the most probable course of 
the strike, The manufacturers have organised for a six 
months’ contest, and will make every sacrifice necessary 
to win in order that the authority of the Amalgamated 
Association may be crippled. The organisation extends 
from Pittsburg to St. Louis, and includes in the neigh- 
bourhood 110 mills. 

The manufacturers enter on the fight with trepidation 
for several reasons. They have been defeated in every 
former contest. Prices may advance and oblige them to 
surrender. British iron may rush in asit did in 1879-80 
and necessitate a surrender. Weak members may yield 
and scatter the rest. Buyers may take fright, and rush 
in to anticipate wants as they did last year. Finally the 
workmen may, after three months, present such a bold 
front that the employers will be obliged to recognise 
further effort futile. It may seem strange that American 
labour is not content with 5.50 dols. a ton for puddling 
iron, with wheat fields and cattle ranches in sight of the 
mill, but such is the case. Twelve years ago puddling 
was 4 dols. per ton, since when three strikes have 
raised it to present limit. 

The markets are comparatively bare of stocks, 
Jobbers have been buying sparingly, and large con- 
sumers have been calculating on a further decline of 
prices as a result of expanded productive capacity. A 
few blast furnaces in Western Pennsylvania have been 
blown out. A good many will probably follow. Grey forgo 
at eastern furnaces is 21 dols, Bessemer is very dull. 
Sales of 20,000 tons for early fall delivery were made at 
23.50 dols. Crops are large, and with an anticipated 
heavy export trade, freights will decline. Steel blooms 
have been coming in freely of late. Latest quotations 
88.50 dols, Steel rails are feverish. Bids are made at 








45 dols. end 46 dols., and negotiations are in hand which 
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will probably result in the placing of orders at 46.50 dols, 
Much additional mileage is being projected, and manu- 
facturers are more confident of a reviving demand after 
the settlement of labour troubles than for a year. Old 
tee rails are dull at 25.50 dols. and 26 dols, Construc- 
tion iron began to advance last week, and if much more 
business is presented prices will go a tenth higher. 

Railroad dividends show less favourably than last 
year, but taking a general average of sixty-two roads, 
‘the increase on earnings over the preceding year is 13 
percent. Reading stocks are steadily improving. Rail- 
road stocks in general are firmer than sixty days ago, 
because of harmonious counsels and the promises of 
abundant traffic. The coal trade is active notwithstand- 
ing strikes. The anthracite output is kept within bounds, 
which prevents declining prices. Twelve thousand 
miners are idle in Pennsylvania, and competition is less 
active inconsequence. It is not easy to understand how 
a lower level of prices can be prevented in spite of 
formidable strikes. 








FOREIGN TECHNICAL LITERATURE, 
Kisenbahn (Ziirich, July 10) understands that a 
Cologne firm has secured the concession for the establish- 
ment of telegraphic communication in China. All the 
officials will be Germans, 





The widest gauge railway yet constructed, says the 
Railway Gazette (New York, May 26), is a logging- 
road in Washington territory. It is 8 ft. between the 
rails, which are of wood, 8 in. square. Large twelve- 
wheeled cars are used, the wheels being 9 in. face, with 
double flanges. 





It is stated by the American Manufacturer (Pittsburg, 
June 2) that an American company has been formed to 
work oil wells in the south and east of Mexico. Traces 
of petroleum have been found in some of the streams at 
the foot of the San Filipe mountains. Some of this oil 
has been refined, and is said to be of excellent quality. 
The Mexican Government has made concessions to the 
company, which has secured over 500 square miles in 
the district, where it is proposed to commence working. 





L’Electricité (Paris, June 3) expresses the opinion that 
the opposition of Sir Garnet Wolseley to the construction 
of the Channel Tunnel does not arise from his belief in 
the strategic objections which have been put forward, 
but that the real cause of the outcry is the feeling that 
it would cause very serious injury to English maritime 
interests, by taking away a large quantity of the mer- 
chandise which is at present conveyed by English vessels 
to various Continental ports. 





L’ Industrie Belge (Brussels, June 8) describes a large 
gun which has lately been shipped to Denmark from 
Antwerp. It was constructed by Messrs. Krupp, who, 
it is said, are at work upon several others of the same 
type. Its length is 32 ft. 9in.; diameter at breech, 
4ft.5in.; weight, 58 tons. The carriage weight is 26 
tons. It was conveyed from Essen to Antwerp on a 
specially constructed wagon, and was shipped without 
any difficulty. 





According to La Métallurgie (Paris, June 7) the 
Paris-Lyon-Méditerranée Railway is having forty loco- 
motives constructed at present in England. 

A new iron and steel works is about to be established 
near Three Rivers, in Canada, by the Franco-American 
Mining and Manufacturing Company, which has been 
formed for the purpose with a capital of 2,500,000 francs. 

The St. Petersburg correspondent of this paper writes 
that the importations into Russia of iron and machinery 
during the current year have so far been 33 per cent. less 
than those of 1881. The native works have hardly any- 
thing to do, and a period of stagnation is expected. The 
Government cartridge factory at St. Petersburg will 
probably be closed, in which case its work will be trans- 
ferred to a private company possessing works at Toula, 





A description appears in the Moniteur Industrie/ (Paris, 
June 8) of a system of road-railway introduced by M. 
Poullain de la Motte, which he calls the “ universal 
rail.” It is adapted for use on ordinary roads, any 
vehicles of the same gauge as the track being able to 
avail themselves of it. The rail itself is imbedded in 
concrete, and is flush with the roadway ; its face slopes 
inwards to the centre, which is sufficiently depressed to 
enable the wheels to retain their position on the rail, but 
at the same time does nut prevent vehicles from leaving 
the track when required. This system has been tested 
at the Bourges arsenal, and the council of the depart- 
ment of La Manche has voted a sum for experimenting 
with these rails, which (it is considered) will in many 
cases meet the requirements of a line that can be used 
for ordinary traffic, without necessitating special wheels. 
The inventor estimates that a line on his system can be 
laid for about 9s. per yard. 

A petition is being got up throughout the whole of the 
south-west of France, requesting the Government to 
consider the question of the Atlantic-Moditerranean 








Maritime Canal. It is said that it will be completed 
before the re-assembling of the Chambers, 





The Revue Industrielle (Paris, June 14) is a résumé of 
a lecture delivered by M. Poisot before the Société de 
l'Industrie Minérale, on the working of locomotives in 
the Mazenay mines. The great difficulty in the way of 
their satisfactory working arose from the wheels slipping 
on the rails, which were always greasy, owing to the 
smoke and moisture in the galleries. In some parts only 
half-speed could be attained; and in others the wheels 
continually slipped, notwithstanding that the rails were 
well sprinkled with fine dry sand. Some little time ago 
the joint of a blow-off cock having broken, a jet of steam 
escaped, and was driven on to the surface of the rail. 
It was found that during the two days that the engine 
worked before the fault was remedied, no slipping took 
place. In consequence of this, the blow-off taps of the 
locomotives have been so arranged as to discharge directly 
upon the rails ; upon arriving at the incline, the cocks are 
slightly opened, and the desired result is always attained. 
M. Poisot considers that a method of obviating the 
excessive wear of rails in tunnels has thus been acci- 
dentally discovered. The plan, however, is not new. 





The Indian Daily News (May 11) discusses the ques- 
tion of native versus English superior railway employés. 
Natives are found to work well as foreman mechanics, 
and several institutions exist for giving them the neces- 
sary training. They are also being employed in increas- 
ing numbers as engine-drivers and shunters, especially 
on the East Indian Railway, where no less than 106 
drivers and 117 shunters are natives, and there are 
eighteen departmental schoois for their instruction in 
these branches of the service, with an average daily 
attendance of about 400. The general public opinion is 
that natives have not sufficient sense of responsibility, 
courage, nerve, or endurance for such positions ; but the 
railways which employ them report favourably of their 
work, The Eastern Bengal Railway, on the otber hand, 
considers it “absolutely necessary to adhere to the 
present system of employing Europeans and Eurasians 
as shunters.” It is, however, difficult to obtain a suffi- 
cient supply in India, or to bring men irom England— 
and when brought, it is some time before they learn to 
accommodate themselves to the altered conditions. The 
natives are also much cheaper, the East Indian Railway 
having saved sixteen lakhs of rupees in six years by the 
change of system, as the cost of a native engine-driver is 
only a little over one-tenth of that of an English ene. 

The Panama correspondent of the Giornale dei Lavori 
Pubblici (Rome, June 14) writes that the surveys are now 
entirely complete, and that only a few more kilometres of 
the line of the canal remain to be cleared of timber. The 
necessary plant for the excavations has been erected at 
Gatun, Emperador, and Gamboa, the three principal 
points between Colon and Panama. The number of 
workmen at present employed does not exceed 5000, but 
it is intended shortly to double this by importing negro 
labourers from the Antilles. An American company has 
undertaken the excavation of the portion of the canal 
between Gatun and Colon, a little over nine miles, 
guaranteeing to complete the work by the end of next 
year. The correspondent declares the sanitary arrange- 
ments to be admirable, and says that Europeans who live 
a regular and temperate life enjoy good health. He con- 
siders that, on the whole, the works are making good 
progress. 

The same paper contains the Bill presented to the 
Italian Parliament for the construction of a line of rail- 
way direct from Rome to Naples. By an Act passed in 
July, 1879, the construction of such a line was decided 
upon, and the Government required to lay before the 
Chambers within three yearsa suitable scheme. They 
have adopted that laid before them by the Southern 
Railway Company, to which they propose to grant the 
concession for the construction and working of the new 
line. As the railway communication between the two 
cities is already in the hands of this company, there will 
be no competition. The line will be 208 miles long, 
and is to be open for traffic on December 31, 1886. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Yorkshire Miners’ Association.— A meeting of the 
Covncil of the above Association has been held at_the 
Miners’ Hall, Barnsley. It was fairly attended by dele- 
ates from South and West Yorkshire. Mr. W. Coway, 
resident of the Association, occupied the chair. During 
the sitting the delegates discussed a number of disputes 
now pending, especially in the West Riding district. It 
was reported that there seemed to be some likelihood of 
two large collieries, belonging to Messrs. Briggs and Sons, 
at Normanton, being idle, in addition to the Streethouse 
Colliery, which has n closed for some time. 


The Electric Light at Chesterfield.—The bill for the 
public lighting of the streets of Chesterfield since the 
Ist of Seeman last, when Messrs. Hammond and Co. 
undertook to illuminate the thoroughfares of the town by 
means of electricity, has been received by the Corporation. 
The period it covers is nearly five months, and the total 
amount charged 272!. During a great part of that time 


there have been 22 are liglts and from 60 to 70 incandes- 
cent lamps in use, as well as gas-oil lamps. On the whole 
the town has been very fairly lit throughout that period, 
and at present the light supplied is excellent. There are a 
few more incandescent lamps to be put up, after which the 
mF ne ape will be complete. This bill has caused con- 
siderable surprise, and it may be taken for granted that 
the Corporation will not return to gas. The amount for 
oP blic lighting per annum under the old system was 


John Brown and Co., Limited.—The directors of John 
Brown and Co., in their report and balance sheet, recom- 
mend a dividend at the rate of 7$ per cent. per annum for 
the half-year to the 3lst of March, in addition to the 
interim dividend at the rate of 5 per cent. per annum paid 
in December last, and carrying to next year a balance for- 
ward of 11,4381. 15s. This makes 64 per cent. against 
5 per cent. for the preceding year. 


The Holmes Colliery.—A meeting of gentlemen repre- 
senting the debenture holders, and the committee of the 
proposed new company (which is being formed for the 
- of purchasing and carrying on the business of the 

otherham, Masbro’, and Holmes Colliery Company, 
Limited, in liquidation), has been held at the offices of 
Messrs. Macredie and Evans, accountants, Sheffield. The 
company had a capital of 120,0001., and at the commence- 
ment of the liquidation os the value of the whole 
property appeared in the book at 134,0001. The sum of 
14,5001. has been suggested as the price of the whole 
concern, included in which the purchasers would get 
27,0001. worth of coal to be worked without payment. 
Another advantage on the side of the purchasers would be in 
being able to make more reasonable terms with the land- 
lords for the working of the coal. After some time had 
been spent in considering the subject, the meeting termi- 
nated without coming to any definite conclusion, and the 
matter will rest in the hands of the debenture holders, the 
liquidators, and the proprietors of the soil. 


Engineering and Heavy Trades.—There is a decided 
improvement in the heavy trades of the district, and the 
workmen are nearly all fully employed in the engineeri 
shops. lIronmasters in Sheffield and district are doing wel 
on ship and boiler plates. emer manufacturers are 
experiencing a temporary lull, principally occasioned by the 
policy of the railway companies who, by high tariffs, are 
driving this trade to the coast. 








THe METEOROLOGICAL SocreTy.—The closing meeting 
of this Society for the present session was held on the 21st 
inst. at the Institution of Civil Engineers, Mr. J. K. Laugh- 
ton, F.R.A.S., President, in the chair. The following papers 
were read; I. ‘‘ A New Metal Screen for Thermometers,”’ 
by the Reverand F. W. Stow, M.A., F.M.S. This screen 
differs from the ordinary Stevenson in the following 
respects; 1, It is somewhat larger; 2, it has a single set 
of double zinc louvres; 3, it is partially closed at the 
bottom to cut off radiation from the ground. The advan- 
tages claimed for the use of zinc louvres are: 1, the con- 
ductivity of metal causes the heat derived from the sun’s 
rays to be distributed over every part of the louvres; 2, 
the louvres being much thinner than those of wood, the 
circulation of air through the screen is not only much 
greater absolutely, but much greater also in proportion to 
the bulk of the louvres; 3, the zinc louvres, therefore, are 
much more sensitive to changes of temperature than 
wooden ones. Comparative readings of thermometers in 
this screen, along with those in an ordinary Stevenson 
screen, were made during the summer of 1881. From 
these the author is of opinion that the Stevenson becomes 
unduly heated when the sun shines, but this may be as 
much due to its small size as to the material of which the 
louvres are made. The thermometers in it are only 3 in. 
to 5in. from the louvres at the back of the screen, against 
Zin. to 8in. in the zine screen. The roof, too, is single 
and the box is open at the bottom. The author also says 
that there is no need to condemn all wooden screens, but 
there does seem to be some reason to think that screens 
with metal louvres might be better. II. ‘‘ On the Effect 
of different Kinds of Thermometer Cribs, and of different 
Expostres in estimating the Diurnal Range of Temperature 
at the — Observatory, Cape of Good Hope,’’ by David 
Gill, LL.D., F.R.A.S. Meteorological observations were 
commenced at the Cape Observatory in 1841, when the 
thermometers were placed in a well-ventilated crib, before 
a south window, through which they could be read. The 
buildings were unfortunately burnt in 1852. A small 
wooden house with double roof and affording a free passage 
of air was then erected on the site of the old Meteorological 
Observatory. The instruments were placed in the middle 
of this building, and observations were recommenced on the 
same plan as before, and continued until the end of 
August, 1858. On September 1 the thermometers were 
transferred to a crib erected in front of the south-west 
window of the transit circle room. This crib is well venti- 
lated, except on the side next the transit room window, 
but the great mass of solid masonry in the immediate 
neighbourhood of the thermometers appears seriously to 
effect the range of temperature. For many years a 
Glaisher stand has been in use, and at the end of 1880 
the author caused a Steverson screen to be erected in 
its immediate neighbourhood. In this paper the author 
gives results of observations made in the window, 
Stevenson and Glaisher screens, during the year 1881, 
from which it is evident that the exposure of the ther- 
mometers in the window crib gives a distinctly smaller, 
and on the Glaisher stand a larger, daily range of tem- 
perature than in the Stevenson screen. III. ‘‘ Some 
Account of a Cyclone in the Mozambique Channel, January 
14th and 19th, 1880,” by C. S. Hudson. IV. ‘‘ Rainfall 
of Frere Town, Mombassa, East Coast of Africa, 1875- 





1881,” by R. H. Twigg, M. Inst. C.E., F.M.S. 
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NOTES FROM THE NORTH. 

Guiascow, Wednesday. 
Glasgow Pig Iron Market.—The pig iron warrant 
market was strong on Thursday with a good business done. 
Transactions took place on forenoon ’Change at from 
47s. 10d. up to 48s. Ojd. cash, and at 48s. up to 48s. 3d. 
one month, the close being buyers at 48s. cash and 48s. 2d. 
one month, and sellers wanting 1d. more per ton. Busi- 
ness was done in the afternoon at from 48s. 3d. up to 
48s. 6d. one month, also at 48s. 1d. up to 48s. 4d. cash, 
and at the close there were buyers offering the top prices, 
and sellers asking 1d. per ton higher. The warrant market 
was again very brisk at the opening on Friday, and prices 
improved 3d. per ton over those of the previous day, but 
in the afternoon there was a slight reaction, and in 
addition to the morning’s gain, 1d. on Thursday’s 
advance was lost. On the week, however, there was a 
gain of 11d. per ton. Business was done in the fore- 
noon at from 48s. 5jd. up to 48s. 7d. cash, and from 
48s. 7}d. up to 48s. 9d. one month, and at the close 
buyers was offering 48s. 6d. cash and 48s, 8d. one month, 
while sellers were asking $d. per ton more. The after- 
noon quotations ranged from 48s. 6d. down to 48s. 2}d. 
cash, and from 48s. 8d. down to 48s. 43d. one month, and 
the market closed with buyers offering 48s. 3d. cash and 
48s. 5d. one month, and sellers wanting 1d. more per ton. 
At the opening of the warrant market on Monday there 
was a marked degree of animation, and prices looked 
buoyant for some time; but holders by-and-by began to 
realise, and the consequence was that prices receded some- 
what, the closing quotations being 3d. per ton under those 
of Friday afternoon. There were transactions during the 
forenoon at 48s. 3d. and 48s. 3id. and then down to 
48s. 1d. cash, and at 48s. 5}d. down to 48s. 3}d. one month. 
At the close of the market there were buyers offering 48s. 
cash and 48s. 3d. one month, and sellers asking 1d. per ton 
higher. In the afternoon, when there was a flat market, a 
moderate amount of business was transacted at 48s. 1d. 
down to 47s. 11d. cash ; and there were sellers at the close 
wanting 48s. and 48d. 2d., cash and one month respectively. 
More firmness was displayed in yesterday’s market, and 
prices recovered fully more than the decline of the preced- 
ing day, the final quotations showing an advance of 3d. 
r ton. Transactions were reported in the forenoon at 
rom 48s. to 48s. 1d. cash, and there were buyers at the close 
offering 48s. 1d. cash and 48s. 3d. one month, with sellers 
near. The afternoon quotations ranged from 48s. 1}d. up 
to 48s. 3d. cash, and from 48s. 4d. up te 48s. 6d. one 
month, and at the close of the market eens were buyers 
offering 48s. 3d. cash and 48s. 5d. one month, and sellers 
near. Business was done this morning at 48s. 4d. down to 
48s. 2jd. and back to 48s. 3}d. cash, also at 48s. 6d. down 
to 48s. 5d. one month, the close being sellers asking 
48s. 3d. cash and 48s. 6d. one month, and buyers near. 
In the afternoon business was done at 48s. 3d. to 48s. 5d. 
cash, and at 48s. 5d. to 48s. 7d. one month, closing 48s. 5d. 
cash and 48s. 7d. one month, and sellers one penny more 
per ton. It is now very evident that the Scotch iron 
market has been beneficially influenced by the great diminu- 
tion in the makers’ stocks, and by the increased shipments 
during the past six months or thereby. There is a Necided 
improvement in prices, and the redaced stocks have attracted 
so much attention as to induce consumers to place orders 
more freely. The large sales that have lately been made by 
ers have, to a great extent, been to dealers, but 
although that is the case, it has assisted to impart great 
confidence to the makers ; indeed, so great is the confidence 
with which they have been inspired that they had been led 
to make a general advance in prices. The speculative 
element of the trade was very much in abeyance for a con- 
siderable time, but it has now received a greatimpetus. A 
ood deal of business in the shipping branch of the trade 
is still evident, and there is a general reduction of stocks 
still going on. Heavy deliveries of No. 3 iron to the 
foundries are reported, and some of the foundries are very 
busy, while the prospects are very good. An improvement 
in the demand for cast-iron pipes is setting in. There is 
said to be a deficiency of No. 3 foundry iron in some of the 
makers’ yards in consequence of the limited quantity of 
Cleveland pig iron that has been imported during the past 
few months, coupled with the low price of Scotch. In last 
week’s shipments—which amounted to 15,305 tons, as com- 
pared with 13,537 tons in the corresponding week of last 
year — there were included larger consignments than 
usual to the United States and Canada, and there is an 
improved trade in pig iron to Russia, in view, it is said, of 
a prospective increase in the import duties. The week’s 
shipments included—2970 tons to the United States, 3010 
tons to Canada, 250 tons to India, 725 tons to Australia, 
&c., 200 tons to Italy, 580 tons to Germany, 1670 tons to 
Russia, 964 tons to Holland, 180 tons to Belgium, and 
smaller quantities to other countries. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stands at about 637,500 tons, and there are still 108 blast 
furnaces in operation as against 120 at this time last year, 


Proposed New Harbour Works for Lerwick.—The want 
of pier and wharfage accommodation for the increasing 
trade of Lerwick, the principal town in Shetland, has long 
been felt, particularly by the mail steamers from Aberdeen 
and Leith, from which passengers have to be landed in 
boats, leading to a great amount of unpleasantness in the 
tourist season. Some yearsago an Act was passed through 
Parliament giving powers to construct a deep-water pier 
and esplanade, and access roads along the seaward side of 
the town ; but, the islands being so little known in the 
south, it was found difficult to raise the necessary capital. 
The trustees under the Act have now taken several definite 
steps, and have issued a memorandum giving a history of 
the undertaking and the prospects at present of carrying 
on the works. From this statement it seems that by 
reducing the plans, more particularly the esplanade, the 
sum of 15,0001. will be sufficient, or 5000/. less than the 





borrowing powers under the Act. A loan of 50007. has 
been promised by the directors of the Fishermen’s Relief 
Fand, on the condition that the other 10,0001. can be 
borrowed at a reasonable intérest, and to secure this it is 
proposed to raise a personal guarantee as security to the 
lenders, of which 20001. has been subscribed by 
the trustees themselves. The estimated revenue, 
made up from the half-rates charged on goods 
during the past three years, and the tonnage 
dues derivable from the North of Scotland Com- 
pany’s steamers and other traders, shows an 
annual income of 18001., so that there is no doubt 
that the undertaking will pay—in fact, the fresh 
fish trade alone would have yielded a consider- 
able revenue this year. Mr. Merrylees, manager 
of the North of Scotland Shipping Company, has 
written the trustees to the effect that he considers 
the estimate a reasonable one. The trustees report 
that they have a favourable tender for the con- 
struction of the works, and it is confidently anti- 
cipated that the financial difficulty will now be got 
qomns and the works proceeded with at no distant 
ate. 


Harbour Improvements and Quay Extension at 
Stornoway.—The Stornoway Harbour Commis- 
sioners intend immediately to set about making 
an important extension of the wharfage accommo- 
dation of that port. Mr. Borrow, C.E., under 
whose superintendence of Buckie, Lochboisdale, 
and Castlebay has been so successfully extended, has been 
appointed by the Commissioners to prepare the necessary 
sieas to submit to the Board of Trade. He has recently 
been at Stornoway and made the necessary inquiries on the 
spot ; and since then he has prepared a report upon the 
projected improvements, which has been approved of and 
adopted by the Commissioners. When these much- 
required improvements are completed, they will aid very 
materially to facilitate the loading and discharging of 
steamers and other vessels frequenting the port. The 


Commissioners have borrowed a large sum of ae | to | 
be 


enable them to carry on the proposed works, which wil 
commenced immediately after the close of the present fishing 
season. 


The China Steamers’ Ocean Race.—The new screw 
steamship Stirling Castle, 4450 tons gross, launched this 
year by Messrs. John Elder and Co., Glasgow, for Messrs. 
T. Skinner and Co., of Glasgow and London, was an- 
nounced by tel ph on Monday as having passed 
Gibraltar for London, the first of the steamers from China 
with this season’s teas. As far as she has gone, the Stirling 
Castle has made the most remarkable passage ever recorded 
from China or India. She left Woosung at 6 p.m. on 
May 22; Singapore was reached in 7 days, Suez in 20} 
days, and Gibraltar in 27 days. 
London on the 22nd instant (to-morrow), or in 31 days from 
China, an ordinarily good Calcutta passage. None of the 


‘Glen Line’’ of steamers, which have hitherto had such a | 


remarkable success in the China tea race. are expected for 
several days yet. If I mistake not, the fastest run home 
yet made = any ‘‘ Glen” steamer was 35 days, and I am 
not certain but that it was 37 days. Of course, this 


passage of the Stirling Castle has been accomplished at an | 


enormous expenditure of coal, probably not less than 
220 tons per day- But it must be remembered on the 
other side, that her owners will pocket an exceedingly 
handsome amount in the way of premium for the “ first 
season’s teas.” 








Tue STUDENTS OF THE INSTITUTION OF CIVIL 
ENGINEERS.—The seventh annual dinner of the past 
and present atudents of the Institution of Civil Engineers 
was held at St. James’s Restaurant on Monday even- 
ing. Between sixty and seventy were present, Sir William 
Armstrong, C.B., F.R.S., President Inst. C.E., being 


in the chair, and Mr. Bateman and Mr. Abernethy, past- | 


presidents of the Institution, being among the guests. 
Replying to the toast of his health, Sir W. Armstrong said 
that when a young man, he, like many students present, 
had served his apprenticeship, not, however, in an engi- 
neer’s but in an attorney’s office, although probably this 
made very little difference to him. He recommended the 
practice of diligent study to all around him. They had 
asked him the secret of his great success and he would tell 
them it lay simply in his own energy and perseverance, and 
not in any particular abilities which he possessed. He 
concluded by saying that he was proud of his position as 
President of the Institution of Civil Engineers, an Institu- 
tion which from its wide scope and scientific character was 
deserving of all honour. Mr. Bateman, though a con- 
servative in politics, spoke of the radical changes he had 
been the means of bringing about in the customs of the 
Institution during his presidency. He referred to the 
presidential term of office being reduced from two years to 
one year, and of the great division between associates and 
associate members, and concluded by hoping the students 


would long continue to uphold the honour of the Institu- | 


tion. Mr. Abernethy endorsed the chairman’s remarks as 
to the necessity of scientific study and of straightforward- 
ness and integrity in the carrying out of any work which 
students might have submitted to their charge. He told 
them their profession was second to none an 
the most important factors of modern civilisation, although 
the progressive nature of engineering discoveries threatened 
to revolutionise even the most modern ideas. Mr. Eaton, 
the assistant secretary of the Institution, who takes a great 
interest in the students, informed them that for fourteen 
years he had never missed a meeting, and that he had read 
through every paper ever submitted by a student for dis- 
cussion at their meetings. A vote of thanks to Mr. Petti- 





She is expected to reach | 


was one of | 


REGULATOR VALVE WATER-CLOSET. 
WE annex illustrations of a pedal arrangement for flush. 
ing water-closets, designed b 
being largely manufactured 4 


Mr. 8. H. Terry, and now 
y Messrs. J. Tylor and Sons, 








The mechanism is so simple 


| 2, Newgate-street, London. 
| that its action will be at once seen from the drawing, and 
| the advantages claimed for it are greater simplicity and 


| less liability to derangement than in the ordinary hand 
action. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

| MIDDLESBROUGH, Wednesday. 
| The Cleveland Iron Market.—Yesterday there was a 
| large attendance on Change at Middlesbrough, but again 

the amount of business transacted was small. essrs. 
| Connal and Co., the warrant storekeepers here, held a stock 
| of 126,437 tons, which is a decrease of 3936 tons compared 
with last week. In Glasgow they hold 637,440 tons. As 
| usual, the Cleveland ironmasters held their weekly meeting, 
| and decided to adhere to their list prices based on No. 3 
selling at 43s. 6d. per ton. Merchants quoted the 
same quality at 43s. 44d., and odd lots were negotiated at 
14d. per ton below this figure. Shipments from Middles- 
brough are not so active as they were, and merchants and 
makers take very different views as to the early future of 
the iron trade. 


The Finished Iron Trade.—Great activity still 
characterises the finished iron trade, and all the mills and 
forges will be kept in full operation for the next few months, 
but orders for forward delivery are coming slowly to hand, 
although the manufacturers have broken the combination 
to quote nothing less than 71. 5s. per ton for ship plates. 
Since one of the firms issued a circular a few days ago 
offering plates at 61. 15s. for the latter part of this year, 
there have been more favourable offers to buyers for earlier 
delivery. 


The Steel Trade. —Steel makers are better off for orders 
than they were a short time ago, and their prices are firmer. 
The Cleveland district is well supplied with work for the 
next few months. 


Engineering and Shipbuilding.—Both engineers and 
| shipbuilders are well employed, but there is not that demand 
for forward works which there ought to be to warrant the 
| present activity continuing far into next year. 
The Coal and Coke Trades.—All kinds of fuel are plentiful 
| and prices are only moderate. 


The Board of Arbitration in the Iron Trade.—The 
| Board of Arbitration and Conciliation for the North of 
England Iron Trade is upon its trial. It will be remem- 
bered that last mouth when Sir Joseph Whitwell Pease 
| gave his award on the wages question the men of the 
North of England struck against it and caused very serious 
loss and inconvenience. Both representatives of masters 
and men have since felt that the existence of a Board of 
Arbitration whose first object that of securing work with- 
| out interruption on account of disputes was set aside was 
| useless, and it has been resolved to appeal to the thousands 
| of men throughout the whole of the North of England to 
ascertain by ballot whether they wish the Board to continue 
on a proper basis. The ballot will be taken on Saturday, and 
it now remains for the men to say whether they will settle 
their disputes by arbitration, and loyally abide by decisions 
or go back to the barbarous method of regulating wages 
| by strikes and lock-outs. 


| 





BeweGtan Coat Exports.—The exports of coal from 
Belgium in January amounted to 334,731 tons, as com- 
| pared with 300,875 tons in January, 1881. In these totals 
the exports to France figured for 315,112 tons and 287,266 
tons respectively. 





DAMAGE TO THE BREAKWATER AT GIRVAN.—A storm, 
which ranged at Girvan last Wednesday night and Thursday 
morning, and which proved to be one of wintry severity, did 

| much damage to the north breakwater, in course of erection 
| as part of a system of important improvements at the har- 
| bour. The last built section was completely swept away, 
the staging was washed down, and the wagons were cast 
into the sea. It may be remembered that these improve- 


grew, Stud. Inst. C.E., for his services in connexion with | mens are being carried out by Mr. W. R. Kinipple, C.E., of 


getting up the dinner, brought the official proceedings of 


the evening to a close. 





| Greenwich and Westminster, and that concrete is being 
extensively used as the material of construction. 

















June 23, 1882.] 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JUNE 19, 1882, 
In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 








He. NAMES, &0. 
pind | OF APPLICANTS. ABBREVIATED TITLES, &0. 
"1882 
one 
1 
9765 | Johnson, Anthony. Printing machines (Complete speci- 
Jication). 
276€ | S., J.,and R. Tarner, | Coffins. 
Rochdale 
2767 | Justice. Church. Grinding mills. 


2768 | Justice. Church. Railway carriages & beds therefor. 


2769 Imray. Jabdlochkof’. Dynamo-electric and electro-dyna- 
mic machines. | 

2770 | Pitt. Herdic. Two-wheeled vehicles, (Complete|| 
specification), 1 

2771 J. Farquharson, Ful- Dynamo-electrical machines. 


Making slabs of plaster or composi- 
tion for ceilings, &c 


ham. 
2772 | R. W. Hitchins, Lon- 


don. 
2773 «OA. R. Cobbett. West- 
minster. | 
2774 | W. Dixon, Brighton. 
2775 | D.C. Berthod, London. 
2776 | F. H. Varley, London. 


on 


Yeletnntes. 


ning mineral water bottles. | 
anufacturing carbons applicable) 
for electric candles, poles, battery 
| lates, and accumulators. 
2777 | W. T. Evans, Man- usees” or “ vesuvians.” 
is chester. 
778 | E. Hesketh, Dartford. Comgoeesine expletive material into|| 
prismatic forms, &c. 1] 





2779 | J. C. Float, Maldon. Haymaking machines. | 
2780 W.T. Morgan and R. | Manufacture of sensitive paper, 
L. Kidd, Green wich. and A. yw ~ for photo- |} 
graphic purposes, 
781 | Lake. Dela Roche, pote lighting apparatus. | 
2782 | W.Smethurst, Wigan. Safety lamps. 
2783 | Haddan. McDonald, Cutting and dressing stone. 
2784 | Haddan. Aorschilgen. | Rag engines. 
2785 | Von Nawrocki. 4/ann (Candles and candle holders, 
and Jacobi. 
2786 | Clark. Bourdon. Instrument for measuring and 
recording variations of pressure, 
June and for regulating the ventilation 
it | of mines. 
2707 | A. Lafargue, Ken- Transmitting motive power. 
sington 
2788 | BE. Rayner, Liverpool. by vehicles for timber, metal 
A C. 
2789 | J. Howden, Glasgow. Supplying air to the furnaces of | 
a steam boilers. 
2790 | Aron, Aron. Albums. 


27¥l | J. P. Lipps, Dresden. 
2792 | J. H.Goasell, Coventry 
27v3 | | J. Teer, Salford. 


2794 | C. ana Fins- 


Sieves with adjustable perforations. | 
Centre-seconds watches 


and consuming smoke. 
Boilers for heating greenhouses, 


&e. 
Looms for weaving. 


2795 | T. Kuowles, Black- | 
2796 | W. Teague, Redruth. Buoyant speed wheel. 
2797 | Barlow. Teufel. Abdomin t. 
u7u8 F. Sibray, and J. F. Stands for spirit bottles. 
all, Sheffield. 


2799 | 8. Tweedale, Accring- 


; Machinery for spinning. 
on. 
28C0 Yates. Stedman and 


Card-setting machines. 


u/ler. 

2801 J. Proctor, Burnley. © Furnaces of steam boilers. 

2802 | J. Millar, Springburn. Type printing presses. 

2803 | F.L. Willard, London. Dynamo-electric machines 

2804 | a Ra Ryssel- Employing ee for tele- 
graphic and telephonic purposes. 

2805 | | A. % % “Hopkins, ?, Producing designs upon tin-plates, 

Baker, and T. W. 


Burt, Birmingham. 
2806 | S. Deards, Harlow. 


2807 L. Epstein, London. 
2006 | 5? = Buchholz, 


Securing sheets of glass, &c., for 
roofing. 

Secondary batteries. 

Flutiug of metal rollers and tools 








for such purpose. 
2809 | | J. sod ‘ "W. Brierley. Rotary poo av | 
2810 | T. a2 Cheesetrough, Ratchet braces. 
2811 | it Mills. eo Lubricators. (Complete specification) 
2812 | Lake. Von Heinrich. | Apparatus for the wheels of vehicles || 
| for facilitating travelling upon | 
common roads. 
2813 | D, P. Belknap, San Shirts. (Complete specification). 
Francisco, U.8.A 
ogi | ¢. Wiles, Birming- Metallic bedsteads, mattresses, &c. 
— ham 
| 
2315 | A. 5. Brown, Edin- Circulating, cooling, and distribu- 
. burgh. ting air. | 
2816 | J. Simpson and E.W. An improved filter press. 
Parnell. Liverpooi. 
2817 a we Pendle- | Burglar alarms. 
2818 | | J. 3 Seilon, London. | Secondary batteries. 
2819 | Justice. Brenta. Giving publicity to advertisements. 
2820 | J. Beasley, Hands- | Manufacture of iron and furnace 
worth. any 
2821 | J.B. Brooks, Birming- | Straps for rugs, boxes, &o. 
am. 
2822 | J. Littlejohn, Walls- | Pontoon deck-house for steamships, 
end-on-Tyne. &, 
2823 | C. Westphal, Berlin. Producing | electric currents by 
means of gas. 
2824 Haddan. Grote. Substitute for coffee. 
2825 | Haddan. Réder, Dressing lithographic stones, &c. 











Setting out lawn tennis courts. 


| 


Generating heat, conaunieing fuel, | 


i 








2841 
2842 
| 2843 
2844 


2845 
2846 


|| 2847 


2848 


2849 
- 
2852 


2853 


2854 
2855 


2856 
June 


2857 


2858 
2859 


2860 
2861 
2862 
2863 


2876 
2877 


2878 
dune 
9 


1 
2879 
2880 
2881 


2883 
2884 | 


| nea 


Comprtep sy W. LLOYD WISE. 





Cheesbrough. Laton, 


F. ©. Guilleaume, | Wire 
russ: 
E. H. Baxter, Bir- | 


ming’ 
R. RB. “McKie, Kirk- 


C 

W.E. iyrten and J. 
Perry, London. 

Morgan-Brown. 7ous- 
saint, 

Edwards. Roche. 

J. Robertson, London. 

Clark, Frey. 

Lake. Bankmann. 

Lake. Gruson and 
Hellhoff. 


G. and G. Chisholm, 


Stirling. 

G. Perkins, G. Wim- 
may, and J. H. 
vans, Manchester. 

C. P. D. Chittenden, 


Lee, Kent. | 
H. 8. H. Shaw, Bristol. | 


A. D. Barclay, Kil- 
marnock. 

R. Atkin, Clapham, 
Surrey. 

L, Mcintyre Glasgow. 
J. H. Browne, Cleo- 
bury Mo: er. 

A. Pfannkuche, Lon- 

don. 
E. Foakes, Cardiff. 
Johnson. Anthony, 


T. H. Ward, Tiptor. 


Johnson. Brenot and 
Brenot, 

Johnson. Dumas. 

J. Mason, Witney. 

W., A, A. A. EB, 
and J, Briggs, Whit- 
worth, 


J. . aa, Bourne- | 


J. i Butt, London. 
§. A. Say, London. 


Engel. A/inkerfues. 


A = oS, Notting- 


. so Garden, London. 
C. Tucker, Peter- 


ee ~ 

R a New Ben- 
Rawards. Schreiber. 
Edwards. Brecheissen 


H. ng Landon and G. 

Bonneville. 
yard, 

G, Allix, Poplar. 


| 
: 


Boult. Parsy. 

J. Thomas, Bangor. 
M. Cotter, Glasgow. 
Clark. Schweizer. 
J. E. H. Gordon, Lon- 


don. 
J.T. Board, Bristol. 
Vaughan. Lirmann, 
R. B. Avery, Man- 
chester. 
R. J. Gulcher, London 


Storing, eoepeting, &., 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 












| A new article of manufacture con- 
| ting of lead in the form of 
| _ thread-like fibre. 
| 


ropes. 
Attaching knobs to their spindles. 


! 
| 
Water supply and ins appa- 
| ratus for flushing drains. 
| Construction and government of 
electro-motors. 
Music stools. 
| Flap valves. 
Breechloading firearms. 
| Water-closets, &c. 


paring soap. 
| Manufacture of nitric compounds 
| for explosive purposes, &c. 


| Water taps or valves. 
Ring-spinning machinery. 


| Retaining heat in infants’ feeding 
| bottles, also preserving ice. 
Apparatus for the measurement 
} regulation of velocity. 

steam ‘palers. 


Cunt. propelling, and steer- 

ing o! 

Apparatus for heating air and gases. 
Artificial leather sheets and webs. 


Incandescent lamps. 


Railway brake apparatus 

Printing machines. (Complete speci- 
JSication). 

Steam pumping and other engines, 
and valves, condensers, and feed- 
water heaters therefor. 

Presses for expressing oils, &c. 


Supplying and distributing water. 

Furnaces for burning pyrites. 

Apparatus for weave sacks and 
other tubular articles. 

Pipe joints. 

Ambulan 


‘Adjusting railway carriage and|| 


other doors. 
Meteorological indicating and air- 
testing instruments. 


Injectors. 


| Safety saddle bars. 
| Sash- — te attachments for sash- 


mM... 4 tc. 
perish- 
able arti 
Bydreextactar for drying fulled 
Checking the amount of money 


received on cars, 
Bleaching cotton and other fabrics. 
Railway car wheels. (Complete 
spectfication). 


Apparatus to take up slack chain of | 
hydraulic and other hoists, and 
for returning weights to their 
normal positions. 


Gas regulators. 

Cutting or shaping stone. 
Ships’ rudders. 

Caloric engine. 
Dynamo-electric machines. 








| ay of spirit. 

Producing coke and coke bricks in 
coke furnaces constructed to 
work Te 

Umbrellas and parasols. 


| Gas batteries and apparatus for the 
production of hydrogen and oxy- 
gen by elec 





H. Gaskell and F. 

urter, Widnes. 

De Nordeck, 

Simpson. Weck, 

Johnson. Anthony & | 
Harvey. 

W. Fairweather, Man- 


chester. 
J. Scruby, Romford. 


W.8. fone, Shef- 


B. Grenie, London. 





| 
| 
Tovote. | 


tricity. 
Manufacture of carbonate of soda. 


Electrical apparatus for ascertain- 
ing the depth of water. 

Dry centre valves for working gas 
purifiers. 


Printing pone. (Complete speci- 
Sication 
CC Sewing machines. 


Checking and ascertaining the 
— of all rolled goods 


self acting window-blind apparatus. 


Automatic Peg apparatus 
x lubris nee squirts. 
[4 with 
ently 
a in any yeny maternal, 


mordants 
fix such 














19 
2885 | Berly. Maquaire. 


2886 
2887 | 


pool. 
2888 ry: 8, Barter, London. 


2889 


2890 


2891 
2892 


2893 | 


2894 


2895 
2896 


2897 | Lake. Wood: 
2898 | A. Swan, Gateshead. 


2899 
2900 


2901 


| | 
2902 | J. T. Sprague, Bir- 
| mingham. 


ery? 


ie 


shy, 
Roth. 


Dengg, 


Nos. | NAMES, &c. 
i. ABBREVIATED SITLES, @0, |} and oF A Sete ABBREVIATED TITLES, &c. 
June 


| 
| Dynamo-electric and electro-dy- 
= ‘ore (Complete spect - 


Anthony Piating machines (Complete spect- 


areey. | 
F. pee and J, oiunting a tus applicable for 
a Dinsmore, | atta 7 


ey windlasses, chain and 
| cable holders, and riding 


| Abel. Gwinner, 7) | machioeey for the stages of theatres 


G. Allan and R. E. | Engines and vehicles for tramways, 
Dickinson, Sheffield. 


on, > 
8. Dixon, Petersfield. Maeeials for corsets, crinolines, &c. 
economisers. 


| J. AF and J. | Scrapers for fuel 
| Reading Buttner 
| T. Isherwood, Wester- | Manufacture of cloth and looms 
| _ ly, B.L., U.S.A therefor, 
| some Petry, Explosive materials. 
| C. Howard, Pro- | Switches for protecting electrical 
| a s.. US8.A. instruments from excessively 
powerful currents. 

lood: | Railway brakes 


a pay, 


| Construction of incandescent electric 
ames, &c., and apparatus there- 


Great | Basing strains on the —- _ of fore 


| d aft rigged v 


Grimsb: 
Clark. Brennan, Munn, Promoting combustion in furnaces. 
Duncan, Meriwether, | 


and Davison. 
Vigre zx, 


| Edwards, 


Producing a continuous current of 
air and impregnating it witn 


vapour. 
Electric meters, partly applicable to 
’ gas meters. 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 
A 


ipplications for Patents, 



































l.—Announced June 16. 
| 
No. Name. No. | Narie. No. Name. 
1882 | 1882 | 882 | 1882 
493 | Allport. 2440 | Haddan 2459 | Dawe. 
| 1664 | Lawson and | (Wing). 2490 | Green, 
| Sirech. 2442 | Cochrane. 2491 | Vincent 
| 1734 | Remfry. 2443 | Collis, | (Baron 
1816 | Abel (/rémy | 2444; Hebble- | Elphinstone) 
and Urbain) | | _ thwaite. 2492 | Lake (£vans 
1904 | Abel 2445 | Betteley. and Green), 
(Chivalla’s 2446 | Byrt. 2493 | Leather. 
Sohne). 2447 | Henry, 2494 | Hollinshead. 
2131 | Daubenspeck] 2448 | Ashworth. 2495 | Willats. 
2144 Johnson 2449 | Allan. 2496 | Nordenfelt. 
(Gerard- | 2450 | Kemmler. 2497 | McEvoy. 
Lescuyer). | 2451 | Moseley, 2498 | Clark 
2150 | Sweet. 2452 | Wetter (Crongeyer 
2166 | Charlton and (Nothomb). & Busch). 
| Wright. 2453 | Bonnveville | 2499 | Higginson. 
2182 | Harder. ( Layeunesse | 2500 | Brydges 
2258 | Whettem. | _& Armant), (Rachiler, 
2326 | Truman. 2454 Bonneville Hen 
2354 | Héraud and | (Salomon & & Pothzie- 
Harrison. |  Armant), gel). 
2356 | Emery. 2455 | Iron. 2501 | Rhodes and 
2358 | Marsden 2456 | Swalwell. Binswanger 
(Koch). 2457 | Justice 2502 | Mould and 
2362 | Woodward | _ (Oginaga). Grimshaw 
2364 | Werdermannj 2458 | | Thompson, 2503 | Daubenspeck 
2366 | Sheehan. 2459 | Stevens. 2505 | Simon (La 
2368 | Hambruch. | 2460 Gibbons and Société 
2370 | Brockie. | _ Robinson. Anonyme 
2376 | Prosser. 2461 | Lake des Ateliers 
2378 | Gedge (Warren). de la Dyle) 
(Granger). | 2462 | Collins. 2506 | Silber. 
2380 | Phillips. 2463 | Stead. 2507 | Boult 
2382 | Gordon — Crispin. (Bracco). 
2384 | Langdon Joyce. 2508 | Johnson 
2386 | Groth sees | Lake (Van (Forbes). 
(Sehrke). Rysselberghe)| 2509 | Boult 
2392 | Adamsand | 2467 | Lake (Steers). (Werner). 
Adams, 2468 | Thompson 2510 | Reddie 
2394 | Peppler and (Cottie). (La Société 
Carter. 2469 Shonen Industrielle 
2397 | Coyle, (Lepainteur’ des Tresses 
2398 | Egells and 2471 | Meldola. et Lucets de 
Kux. 2472 | Mayer. St. Cha- 
2404 | Williams. 2473 | Glaser mona), 
2406 | Hazard (Battes). 2511 | Andrews 
2408 | Lake (Gale). | 2474 bel 2513 | Tew. 
2410 | Brewer | _ (Schreiber), | 2514 | White 
(Donop). 2475 | Culpin. 2515 | Dening 
2412 | Green. 2477 | Smith. 2516 | Page. 
2414 | Fleming. 2478 | Ashworth. 2517 | Field 
2418 | Ottenheimer. } 2480 | Field. (Uphley). 
2420 | Morton, 2481 | Thompson. fj 2518 | Page. 
2424 | Pattie and 2482 | Hamualton. 2522 | Staveley and 
Robertson. | 2483 | Gedge Staveley. 
2426 | Foster. (Cornely), 2524 | Jones. 
2428 | Imra: 2484 | Dick. 2528 | Lister and 
(Knudson). | 2486 | Croisdale. Richmond, 
2432 ndré. 2487 | Tipper. 2530 | Ransford. 
2434 | Gibb. 2488 | Von Naw- | 2538 | Horrex, 
2436 | Farwig. rock (Adam-] 2540 | Janes. 
2438 | Edwards crewshi) 2542 | Scholfield. 
(Jwand) 
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No, Name. No. Name. No. Name. 
1882 ~ | 1882 | 1882 
2544 | Erskine 2582 | Glazer 2616 Hathaway. 
| (Keenig, (Werkzeug | 2618 | Crompton 
| AMded ster, und Ma- 2620 | Grimshaw. 
| Lucius, and chininfabrik] 2624 | Slater. 
Bruning). Ocerlixon), 2626 | Holliday, 
2550 | Shearer and | 2584 | Pentz. 2628 Defty. 
Shearer. 2586 | Hunt 2630 | Jarman 
2554 | Johnson (Thomson 2634 Hill, 
(Du Breuil and Black). | 2636 | Fyfe and 
and Du 2590 | Dennis. Mai 
Breuil) 2592 | Lawrence, 2638 | Allen 
2556 Reynolds, 2598 | Cooper and | 2640 Edwards 
2560 | Hallett. | Holdsworth 2642 Ayrton and 
2564 | Moxon. 2600 | Haigh, Dean, Perry, 
2568 | Bolton. & Mitchell, | 2648 | Westman, 
2574 | Wetter 2602 | Bright. 2650 Wetter 
(Ager). 2604 | Des Vooux ( Papke). 
2576 | Darling and (Bernstein),]| 2652 Lake 
Sellers. 2606 | Perkins. (Cussons). 
2578 | Thompson. | 2608 | Abel 2656 Harris. 
2580 | Pitt | (Stuckle), 2658 | Muirhead 
|; @& 2612 | Lister and 2660 | Wetter 
| Peck, Morse | Wardle, (Stanley). 
| Crombie, || 2614 | Green. 2662 | Davies 
Porell, an 
\ eck), 
Il,—Announced June 20. 
No. Name. No. Name. No Name. 
1882 1883 1882 
771 + «=Tushaw, 2543 Stitt and 2577 | Lofts. 
2039 | Fisher. Lees. 2579 | Harrison 
2143 «- Smith and 2545 , oe (Bindseil & 
Robertson, | 2547 ohnson Wel) 
2377 | Kelly. (Epple and | 2581 | Ernst. 
2413 | Kirkman. Co.) 2583 | Allen, 
2519 | Akester. 2549 | Hyatt. Wright, & 
2521 | Day, Le 2551 Poulson — 
& Walker. (Zeuch). 2585 iby. 
2523 | Mewburn 2553 | Boult 2587 _— 
(Nouvelet @ (Salomon &] 2589 firth 
Fay) Armani). 
2525 | Bramall, 2559 Brandon 
Bywater, & (Martx). 
Teale. 2565 Jarman. Boggett. 
2527 | Davey. 2567 | Rose. Falconnier. 
2529 | Doubleday. 2569 oe & — 
2633 | Turnbull. Kempe. itch. 
2535 Lomax. 2571 | Phillips and Blake 
2537 | Lake Phillips Lindsay. 
(Gruson). 2573 Hallett 2609 | Boult 
2539  Warsop. 2575 | Wetter (Grivean). 
(Snoeck) 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 























































































No. Name. No. Name. No. Name. 
1882 1882 | 1882 
2744 ~Imray 2765 | Johnson 2811 | Mills (Fewe//). 
(McTighe & | _ (Anthony). | 2813 | Belknap. 
McTtjhe). | 2770 | Pitt (Her- 2847 Johnson 
| dick). (Anthony) 
NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, 
July 7, 1882. 
No. Name. No. Name. No. Name, 
1883 1882 1882 
646 | Lake(Wildid] 786 | Lamb. 1477 | Samuelson & 
Schambeck)| 847 | Meakin, Manwaring 
652 | Stainer. 848 | Humpage. (Marsh). 
654 | Fraser. 890 | De Wit 1734 | Remfry. 
672 | Abel (Gabler) 2259 | Barney. 
(Laffitte). 937 | Daelen. 2336 | Handiord, 
673 | Lightfoot. 963 | Leroy. Stern, and 
680 | Ashton. 974 | Cockson. } Byllesby. 
681 | Pitt, 994 | Fielding. 2340 Vincent 
699 | Holling- 1005 | Wood. (Baron El- 
worth. 1164 | Walters, phinstone). 
715 | Chevalier. 1229 | Lake (Hyatt)] 2348 | Emmens. 
723 | Goodfellow 1258 | Chabot. 2349 | Emmens, 
& Matthews] 1283 | Natt. 2419 | Akester, 
765 May. 1304 | Nalder and 
773 | Poole. Nalder. 
11,—7ime for entering Opposition expires Tuesday, 
July 11, 1882. 
No Name, No. Name. No. Name. 
1882 1882 1882 
703 | Wordsworth] 841 | Watts. 1080 Clark (Kann 
& Lindley,| 845 Edwards. and Rogers) 
707 | Thompson 864 Johnson (Za | 1125 | Lebacgq, 
(Miller & Société 1188 Walworth. 
Rohrer). Nouvelle 1255 | Cheesbrough 
726 | Hudson. des Forges et (Nemetz), 
729 | Billing. Chantiers 8 | Rogers, 
743 | Gerson. dela Medi-| 1362 | Biche. 
746 | Wintour. terranée). 1387 | Teague. 
750 | Spence 872 | Des Voeeux 1409 | Reusch, 
(Cotrarrd). (Cumming €j 1468 Abel (Nage/), 
758 | Cheesbrough Brinkerhof)| 1471 Ley. 
(Shaw). 892 | Johnson 1618 Rogers 
768 | Grainger. (Coignet). 1760 | Rogers. 
772 | Ridge. 942 Kopp. 1982 Vaughan 
775 | Wall, 957 | Vaughan (Le ( Werndl). 
777 | Abel Belleguic). | 1999 | Rogers. 
(Schulte). 958 | Colley. 2087 Haddan 
779 | Outram. 993 | Clark (Arapian & 
782 | Stubbs and (McDonald). Isaacs). 
Corrigan. 998 | Brooks and | 2136 | Rapieff. 
824 ke Holden. 2263 | Tribe. 
(Heysinger)§ 1065 | Wetherilt, 2352 Preston. 
831 | Rapieff. 2391 | Pitkin. 

































































No. Name. No. Name. No. | Name. 
1§82 1882 1882 
2394 | Peppler and | 2424 | Pattie and | 2630 Jarman. 
Carter. . Robertson, | 2662 | Davies, 
2412 | Green, 2426 | Fuster. 2719 | Lake 
2414 | Fleming. 2432 André. (Fanney). 
2420 | Morton. 2452 | Wetter 2744 | Imray 
2123 | Thompson (Vothomb). (McTighe & 
(Marcus). 2471 = Meldola, MecTighe). 
577 «= Lofts 2770 | Pitt (/lerdic) 
PATSNTS sRALED, 
I.—Sealed June 16, 1882 2 
No. Name. No. Name. No. Name. 
1881 1882 1882 
5548 | Groth 271 | Haddan 1127. Imray 
(Goebel and (Lefebvre (Artiming). 
Kulen- & Nagel). | 1139 | Handford 
kamp). 273 Haddan (Neu (Edison). 
5551 | Johnson meister). 1142 | Handford 
(@riscom). 297 Higgin and (Edison), 
5554 | Cross. Higgin. 1191 | Handford 
5595 | Laws (Lock- 324 Ashley. ( &dison). 
| wood), 573 | Haythorn- 1249 Levey and 
5626 | Auchinvole, thwaite. Lumley. 
5628 | Groth 702. Wilson. 1418  Rollason. 
(Grosser). 737 Johnson 1561 Walker. 
5702 | Swan, (Mallett). 1593 | Urwick. 
5731 | Casson, 858 McLennan, 1625 | Cowper and 
1882 McLennan Sopwith. 
74 | Tibbits, and Owen. | 1675 | Halpin. 
103 | Jacobs and | 1023 Handford 1933 | Young. 
Jacobs. ( Edison), 
[I.—Sealed June 20, 1882. 
No Name. No. Name, No. Name. 
1881 1881 1881 
5587 | Brewer 5647 | Thompson 5718 | Thompson 
(Dodge & (Cochrane) (Harris). 
Washburn){ 5648 Grimshaw. 5726 Speight and 
5591 | Roeckner. 5656 Brewer Speight. 
5611 | Edwards (Buell). 5733 Thompson 
(Erkedzwetg) 5658 | Hollingworth.j 1882 (Harris) 
5622 | Thompson 5676 | Morgan- 389 «Lake 
(Harris). Brown (Trabue). 
5630 | Hamilton. (Batchel- 552 Jones. 
36 | Errington. der). 643 Plunkett 
9 | Garav. 5681 | Richardson. 955 Wirth 
564 Godfrey 5682 | White and (Rossler)." 
5646 Thompson Asbury. 1158 Hughes (Car 
(Harris). 5717 | Willenring- wardine), 
baus 











FINAL SPECIFICATIONS FILED. 
June 10, 1883, Nos. 5419, 5422, 5425, 5523, all of of the year 1881, 
and 44 of the year 1882. 








12, 3023, 5423, 5424, 5430, 5431, 5432, 5436, 5441, 
5442, 5467, 5472, all of the year 1881, and 1066 
of the year 1882. 

13 5437, 5443, 5444, 5445, 5446, 5449, 5451, 5452, 
5466, 5469, all of the year 1881 

14 . 5454, 5455, 5456, 5457, 5460, 5465, 5471, 
5473, 5475, 5477, 5480, 5481, 5482, 5489, 5501, 
all of the year 1881, and 35 and 711, both of 
the year 1882. 

15, 5339, 5483, 5486, 5487, 5490, 5491, 5493, 5494, 
5495, 5497, all of the year 1881, and 649 of the 
year 1882, 

16 5504, 5505. 5511, 55 5514, 5518, 5519, 











5520, 5521, 5531, 5544, 52, all of the year 
1881. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 
























































No, Name. No. Name. No Name. 
1879 1879 1879 
2207 | Thompson 2242 Knowles, 2268 Ramstedt. 
( Fischer ). Whyte, andj 2269 Alexander 
2209 Sjoperand Harrison ( Buffham). 
Sloper 2243 ~Glaser De Zucceto. 
2212 | Mort. ( Wiirten- Bassnett, 
2213 Mills berger). Schofield ard 
(Chipley, 2245 Lake Sawyer. 
Chipley, (Metcalfe), | 227 Rossetter. 
é& Frank). 2246 | Wilson. 2273 Wright 
2216 | Shuff. 2247 Lancaster. 2279 , Buckley 
23 Harris. 2251 | Hartig. (Fouraecres). 
: Barlow 2253 Thompson 2280 Clark 
(Tavernier) (Stierlin). (Nevers). 
2223 | Johnson 2254 Langshaw. 2281 | Savigny and 
(Morrison | 2257 Davies. Collineau. 
& Wilkin- | 2259 Handscombe] 2283 Wolsten- 
son) and Greig, holme. 
2224 | Howard. 2260 Coppin, 2289 | Price. 
2226 | Lloyd Wise | 2261 Spear 2290 | Bischof 
(Whitney). | 2263 Luke 292 Evans and 
Pearse, (Kellem),. King, 
Cropper. 2264 Justice Mcintyre. 
Lake (Man- (Hugen- | Thomas. 
hattan Bur- tobler, Woodward. 
ner Co). Elliott, and Mewis. 
2234 | Lake Lauth). Clark 
(Kennedy), | 2266 Thompson ( Bretonneau) 
2236 | Perrachon. (Felhoen), 2304 | Rothwell. 
2237 | Bell. 2267 | Grout and 2305 | Ainsworth & 
223: Starnes. Sennett. Roberts. 
2 Wilkinson, 
L.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. Name. No. Name. No. Name. 
1875 1875 1875 
2052 | Petersen 2074 | Newton 2105 Simmons. 
2056 Morgan- t Requa). 2107 De Longagne. 
Brown 2075 Newton 2121 ~=Sellars, 
(Davis), (Requa). 2122. — Clark 
2058 | Kaye. 2099 | Copland. (Agnellet & | 
2059 | Greening. 2103 | Hughes. Rothmeyer). | 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 























No. Name. No. | Name, No. | Name, 
1879 1879 1879 
2346 | Walker 2828 | Abel : 2553 | Gould. 
(Pollet, (Jacobsen), | 2624 | Shone, 
vilet, and | 2343 | Mackay. 2998 | Dewrance 
egler), 2350 | Royle. | sand Wall, 
2348 | Jacobson, 2353 | Gorman and | 2388 | Coppin, 
2384 | Sample. | Walker, 2416 | Mills (Sa/rv). 
2519 Barbour, 2358 | Browne. 2429 | Howard 
2556 Simon 2403 | Baron de 2440 | Naumann 
(Daverio), | Podewils. | and Pohl. 
2616 | Simon 2407 | Clark 2408 | Sharp. 
(Carves). | (Whitney). | 2434 | Pilkington, 
2619 | Keats, 2359 | an, 2523 | Hampton, 
2372 | Thompson. 2749 | Wilson. 
2391 | Gould, ! 


PATENTS IN RESPECT Oy WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
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No, Name, No. Name. No. | Name. 
1875 1875 1875 
2216 | Phipps and | 2240 Oppenhbeimer.} 2416 | Mills (De 

| burman, 2210 Wiles Naever and 
2226 | Luck. 2341 Unsworth. Co.) 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JUNE 17, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 
the Specification is not [liustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, B.C, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mn. H. READER LACK. 

1879. 

313." Manufacture of Glue and Gelatine;: B. 
Cannon, Lincoin. (4¢.)—8y this disclaimer the specitication 
is amended 80 as wo refer to gelatine only. (Disclaimer and memo- 
randum of alteration. May 16, 1882). 


1881, 


2439. Preparation and Application of Moss 
Peat: F. Versmann, New Chariton, Kent. (/. Meyer 
and Co.). (4¢j;—This is dried and disintegrated, when 


it forms a spongy fibrous material suitable for use as litter for 


animals, and as an absorbent of moisture and disinfectant in 
closets, &c. June 2, 1881). 
3865.* Pentagraph Machines: J. Hope, Provi- 


dence, R.1., U.S.a4. (2¢.}—Refers to the attachment of the stylas 
to the tracer carrier, so as to revolve, and to the making of zig-zag 
lines. (September 6, 1881). 


4697. Elastic Cotton: G. G. de Luna Byron, 
Brighton. (6d. 1 Fig,)—The cotton in subjected to the action 
of steam, which is superheated, and is also impregnated with 
chemical solutions, Afterwards the cottonis dried. The object is 
to render the material elastic and soft, so as to enable it to be used 
as stuffing for beds, &c, (October 27, 1881). 


4823." Photographic Cameras: T,. Bolas, Chis- 
wick, Middlesex. [id 2 figs.)—Kefers t some details of 
construction, the novel portion of which is not clearly defined 
(November 3, 1881). 


4839. Nut-Locking Device: S. Danischewsky, 
Paris. [64 8 Figs.j}—A plate provided with spring tongues is 
placed under the nut, (November 4, 1831), 


4901. Velocipedes, &c.: R. E. Phillips, West- 
minster. (6d. 21 Figs.|—The wheels on the wheel axle and 
driving shaft respectively have expanding and contracting peri- 
pheries. A loose sleeve between the hubs carries the lamp 
(November 9, 1881). 

4918. Raising Sunken Vessels, &c.: J. Standfield 
and J. Latimer Clark, Westminster. [S¢. 2\§ figs.)— 
Consists of improved methods of raising sunken ships by making 
attachments of a novel form to their bulwarks or sides, Many 
different forms of the attachments, or gripping dogs, are iilus- 
trated in the drawings. The first has two gripping curtains or 
jaws forced together by hollow bags inflated with compressed 
air, water, or gas delivered through flexible pipes from the 
steamer above. The second is a steel bear with an air bag behind 
one jaw, or with a hydraulic press arranged to drive a punch 
through the plates of the bulwarks. A gun loaded with powder 
may also force the punch forwards. The third dog obtains its 
grip by means of sliding wedges connected to the lifting rope 
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The fourth has sliding and oscillating jaws. In the fifth the jaws 
are eccentric. The sixth is formed like a pair of shears. When 
it is desired to drill holes in a ship's side the motive power is 
supplied by an electric motor, and the holding force is obtained 
in aniron ship by magnetic attraction. In a wooden ship the 
holding power is pneumatic and is produced by a dev.ce acting on 
the principle of a boy's “sucker.” The vacuum is maintained by 
a@ pump driven by the motor. Seats muy be fixed to the vessel in 
a similar manner for -the accommodation of the diver. The 
motor is contained within a case supplied with compressed air 
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and so designed that the whole is buoyant or nearly so, The 
illustration shows one method of lifting a ship by means of two 
barges or steamers and @ cross gantry, Another way is to fix 
inflated bags to the sunken ship, (November 9, 1881). 


26. Digging and other Machinery for Culti- 
watt Land: T. C. Darby, Chelmsford, Essex. 
[8d. 5 Figs A series of narrow supporting wheels are set on an 
axis a short distance apart from one another, and revolving 
digging tools radiate from a shaft parallel to the axis of these 
wheels, entering the spaces between them. Refers a'so to improve- 
ments on Patent 1773 of 1879, (November 10, 1881). 


4931. Flanging or Bending over the Edges of 
Metal Plates: J.iyall,Govan,N.B. (6d. 5 Figs.|—The 
open plate is held between two rings, one of which is the matrix. 
and a roller or rollers fitted to revolve round a central axis bears 
or bear at an angle on the internal edge of the cut plate and by a 
gradual! forward motion at right angles to the plane of rotation, 
press and bend over the internal edge of the plate to form the 
flange. (November 10, 1881). 


4933." Apparatus for Producing Optical Illu- 
sions: W. W. Baggally, London. (2¢.)— Objects at a 
distance are reflected so as to be seen upon looking into the appa- 
ratus. (November 10, 1881). 


4948. Electric Lamps: G. G. Andre, Dorking. 
[ls. 17 Figs.)—The characteristic feature of this lamp is, firstly, 
that the feed current is separate from, and may be independ«nt of 
the main or lighting current; secondly, that the feed current is 
only momentarily established at intervals; thirdly, that although 
the feed current is sent into the lamp at certain intervals, yet it 
has no effect on the feed mechanism till the automatic action of 
the lamp, dependent on the length of the arc, makes the necessary 
connexions ; fourthly, that no two lamps on the same circuit neces- 
sarily feed at the same time. Referring to the illustration, when 
the lamp current is turned on the arc is established by the electro- 
magnet E, which is in the main cirevit, the current flowing to the 


lower carbon through the rollers D*. When the rod is drawn 
down, the ring E is caused to grip the holder F and raise it. As 
’ é . 
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the arc lengthens the resistance in the main circuit is increased. 
and a greater proportion of the current passes through the shunt ; 
circuit on the feed controlling magnet. which is situated in the base 
of the lamp, and is not shown inthe figures. The armature of this 
magnet acts as a relay, and when attracted it sets the connexions 
in such a way that when the periodic feed current arrives it passes 
through an electro-magnet which raises the lower carbon by a 
step-by-step action. If the feed current arrives when the Telay 
is set the opposite way no action results, An electro-motor in the 
engine-house switches on the periodic current at frequent intervals 
toall the lamps fed from that centre. In order to incicate changes 
in the intensity of the current, due to extinction of lamps or to 
variation in speed of the generator, an indicator is set in the 
circuit. This consists of a semaphore, which is worked by a current 
sent into it by arelay. (November 11, 1881). 


4949. Apparatus Applicable to Water Cisterns, 
&c., tor Insuring a Supply of Water during Frost: 
W.F. Padwick, Redhill. Surrey. (2¢.)—A burner is 
apntied to heating a vessel in contact with the water. (November 
11, 1881). 


4954. Apparatus for Producing Double-Cross- 
ing Motion for Self-Acting Mules for Spinnin 
and Doubling: A. Metcalf, Preston, Lanc. [éd. 
8 Figs. ]—This invention relates to the forming of the cops on the 
* gelf-acting mule” by a double action of the faller, and a corre- 
sponding double action of the winding of the yarn, whereby it is 
crossed twice during the stretch of the mule, (November 12, 1881). 


4962. Illustrating Objects for the Teaching of 
Reading, Notation, ac.: E.s»ykesand0O G. Abbott. 
Huddersfield. {6¢. 6 Figs.) Letters, &c., are mark d on 
tablets and placed in andtaken from recesses in wheels which 
may be rotated. (November 12, 1881). 


4968. Trunks, Boxes, &c.: W. B. Worger and E. 
M Richford.London. (6d. 10 Figs.)—The door is made to 
slide into a recess above, below, or at theside of the drawers, &c. 
(November 12, 1881), 


4972. Metallic Fasteners, &c.: W. F. Lotz, Lon- 
don. (G. W. McGitl, New York, U.S.A.) (6d. 54 Figs]. These 
have double prongs held togeth: r in a separate parallel position by 
a top piece. (November 14, 1881). 


4974* Appliance for Resting and Steadying the 
Arm of the Marksman when Firing a Gun cr 
Rifle: A.H. Atkinson, Worcester. [4¢. 2 Figs )}—The 
hand is connected by astrap with the lower portion of the upper 
arm. (November 14, 1881). 


4980. Embroidering Machines: A. M. Clark. 
London. (ferry and Millet, Lunéville, France), (2s. 2d. £5 Figs. )— 
Relates to machines distinguished from those hitherto in use by 
the thread for each needle being supplied ina continuous manner 
by a combination of needles and shuttles operating in the same 
manner as in sewing machines. (November 14, 1881). 


4987.* Boxes for Holding and Measuring Rib- 
bons, &c.: J. Beagarie, St. Neots, suntingdon. 
(2d.]—The ribbons are placed in compartments from which they 
are drawn through slits. (November 15, 1881). 


4989." Combined Fastening and Tassel for 
Umbrellas, &c.: 4.G. Aaron, London. [2¢.)—the ribs 
are retained around the stick by a band to which a tassel is 
attached. (November 15, 1881). 














more, London. (2d.)J—This is made marbled or mottled by 
a together masticated rubber of different colours, (November 
15, 1881). 


4991* Lockets, &c.: C. E. Solomon, Birming- 
ham. (2d.)—The parts are counected by a ball-and-socket joint. 
(November 15, 1881). 


4994." Treatment of Residues from Soap Fac- 
tories: H. J, Haddan, London. (?P. Py, Meurad, Algeria). 
(2d.}—The lye is extracted by pressure and used again. ‘he re- 
maining products, moulded and dried, are used as bricks, &c. 
(November 15, 1881). 


4995. Apparatus for Measuring and Recording 
the Speed of Vessels, &c.: C. E. Kelway and F. 
Dyer, London. (8d 6 Figs.)—Relates to improvements on 
Patent 2292 of 1877, and consists in constructing the rotating 
oo or log and frame so as to occupy little room, (November 
5, 1881), 


4996,.* Machinery for Effecting the Separation 
ot Solid Bodies from each other, &c.: H.J.Smith, 
Glasgow. (4¢.)—This specification is not clear, (November 15, 
1881). 


4998." Driving Bands: M. H. Smith and F. Flem- 
ing, Halifax. ([24¢.)—These are made of square section so as 
better to bite the Y sides of grooved pulleys, (November 15, 1881), 


4999. Sewing Machines: W. Morgan-Brown, 
London. (JN. Wheeler, Bridgeport, Conn., U.S.A.) (8d. 13 Figs.) 
—Relates to the Wheeler and Wiison class of machine, and consists 
in a four-motioned feeding device, in an arrangement of rocking 
shaft, and in other details, (November 15, 1881). 


5000. Mercurial Air Pumps: C. H. Stearn, New- 
castle-upon-Tyne. [(d¢ 3 ¥Yigsj—Has reference to an 
automatic feed by which the mercury employed in a Sprengel or 
Geissler pump is periodically returned to its source. The illustra- 
tion shows a Sprengel pump with the invention applied to it. A is 
the compound mercurial tube, which in this construction may be 
of less height than the barometrical column; at its upper end it 
communicates with the receiver C, and at its lower end with the 
receiver D. The upper receiver C communicates bya cock and 
flexible tube with an exhausting apparatus, and as soon as a suffi- 
cient vacuum is obtained the cock is closed, The lower receiver 
is supported by a spring e, adjustably attached to one arm of a 
lever centred on a fixed point and carrying at its other end a valve 
or stopper E ground to fit a seating in the globe D. This valve is 
maintained closed so longas the weight of the receiver and the 
accumulated mercury are not sufficient to distend the spring. The 
joint G is made flexible so as not to prevent the motion of the re- 
ceiver. The passage H is for establishing communication with 
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ano her mechanical exhauster; the cock I is to cut off communica- 
tion between the main part of the apparatus and the receiver. 
Assuming that a sufficient quantity of mercury has been intro- 
duced into the lower receiver, and that it has slightly descended, 
then the air is exhausted from the upper receiver and all the parts 
in connexion with it. Upon opening the cock I the external 
atmosp eric pressure enters the lower receiver by the valve E and 
impinging on the elastic diaphragm E2 causes it to distend towards 
the left as shown in dotted lines, forcing the mercury through the 
pipes d and K up the small tube J into the upper receiver C, whence 
it descends by the tubular connexion L and passes by the tube / to 
the compound fall tube A, and acts there as is usual in such pumps. 
When the lower receiver is lightened it rises and shuts the valve 
E, The pump connected to H is then brought into operation and 
the diaphragm drawn back to the right hand dotted line ready for 
the reception of more mercury. In place of the spring a counter- 
weight may be used or an electrical contact and an electro- 
magnet, The former method is also illustrated in the specification. 
(November 15, 1881). 


5001* Apparatus for Facilitating the Starting 
of Tramcar:, &c.: H. B. White and R. Zieschang. 
London. (2d.J—The draught is applied direct to the peripheries 
of one or more of the wheels. (November 15, 1881). 


5002.* Dynamo-Electric Circuits: S. Vyle, 
Middlesbrough, Yorks. (2d.)—In connexion with the 
Brash, Siemens, &c., systems of lighting, the usual return wire is 
dispensed with, one end of the wire being connected to the dynamo 
machine and the other end from the last lamp to a well-prepared 
earth plate, this being a medium for completing the circuit, (No- 
vember 15, 1881). 

5005. Velocipedes: E. J. Castle, London. [6d. 
4 Figs }—The driving wheel is placed between two side trailing 
wheels. The machine is steered by applying the brake to the oue 
or the other of the trailing wheels. (November 15, 1881). 

5006.* Regulating the Production of Elec- 


tricity by Dynamo-Electric Machines: F. Wright, 
London, and F. A. Ormiston, Twickenham, Surrey 


the fleld magnets by the action of a solenoid on a system of 
roll rs, a spring being thereby caused to move against a surface 
which presents contacts for resistances, (November 15, 1881), 


5007.* Motor: A M. Clark, London, \/. Sutlif, 
Huntsville, Mo., U.S.A.) (2d.}—This specification is not clear 
(November 15, 1881), 


5008. Machinery for the Manufacture of Cor- 
rugated Tubes: Fox, Leeds. (84. 10 Figs.J}—The 
plates from which the tubes are to be made are first corrugated to 
accordance with Specification 2530 of 1877, or they may be first 
corrugated throuvhout their entire length. The bending rolls, 
of which there are the usual number, three, are corrugated to 
correspond with the corrugations of the plate. The lower roll can 
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be raised and lowered to enable the finished tube to be released, 
and the third or bending roll can also be raised and lowered to 
give the required curvature. The outer bearing D of the upper roll 
A is made in two parts, which can be drawn apart by screws to 
allow the tube to be drawn off endwise. According to a second 
method the roll A can be drawn through the bearing C leaving the 
tube behindit. By a third modification the outer bearing can be 
swung to one side like a door. (November 15, 1881). 


5009. Machinery for Moulding and Casting 
Steel, &c.: S. Fox and J. Whitley, Leeds. [8¢. 4 Figs.) 
—Is for improvements on Patent 3742 of 1879, and relates to cast- 
ing tubes, such as boiler flues and shells, under the action of centri- 
fugalforce. The mould is formed of an interior cylinder C of cast 
iron separated from the outer jacket Dof wrought iron by a layer 
of asbestos. The whole is carefully balanced and mounted upon 
the two friction wheels S 8 which act as the drivers, and is further 
provided with a flywheel to steady the motion. After the required 





speed has been attained, about 2000 ft,a minute, the molten metal 
from the ladle N is introduced to the mould by the runner H! which 
passes through the openend of themoud F, The rotation is kept 
up until crystallisation commences, when the mould is stopped and 
the casting removed, Several modifications relating to matters of 
detail are described in the specification, (November 15, 1881), 


50ll. Railways and Tramways: J. Livesey, 
Westminster. (6d. 11 Figs.|—Relates, firstly, to the furma- 
tion of a metal chair to be secured to an iron sleeper, only one bolt 
being required for fastening both the rail and chair to the sleeper, 
and the slacking of this bolt permitting the rail to be taken out or 
placed in position. Secondly, toa support for a tramway rail, 
which at the same time ac’s as a sleeper to carry the rail, and also 
as @ rest or suport for the pavement along the rail side, both 
vertically and laterally. (November 15, 1881), 


5013." Looms: J. Thompson, Blackburn. (2d.]-- 
To knock-up the headings tighter than the cloth the taking-up 
catch is lifted every alternate pick by a lever acted upon by the 
weft fork, An even drag is secured upon the warp, notwithstand- 
ing the varying diameter of the beam, by leading it under a 
weighted roller connected to the drag chsin. If the tension 
becomes greater than the weight the latter is lifted and the chain 
slackened. (November 16, 1881). 


5014.* Engines for Multipl ng Power: C. 
Clowes, Stockbridge, Hants. (2¢.}—Cranks, connecting 
rods, and oscillating beams with arms of unequal length are 
substituted for touthed wheels or pulleys for transmitting motion 
from one sbaft to another. (November 16,1881). 


5°15. Cooling and Refrigerating Apparatus: J. 
F. Littleton, London. (6d. 3 Figs.)—Refers to machines 
in which a solution of ammonia is employed, and consists essentially 
in enclosing the pipe by which the gas, liquefied by compression, 
passes from the receiver to the cooler in a covering through which 
the gas which has been previously expanded in the cooler circulates. 
(November 16, 1881). 


5017. AnImproved Firearm: A. Dardelle, Lon- 
don. [10d 14 Figs.}—This is a machine gun in which the opera- 
tions of loading, firing, and reloading are effected by mechanism 
driven by the motion of the carrying wheels. It is intended prin- 
cipally for use in combination with the operations of cavalry, In 
the case of a charge, instead of the troopers being defenceless until 
within arm's length of the enemy, it is intended that they shall 
take with them one or more of these guns, which will delivera 
shower of balls in front of them under cover of which the men 
will reach the sents force. In case of a retreat the horses can 
be attached to the hinder end and a covering fire kept up. Provi- 
sion is made for the machinery to be moved by hand when the 








4990* Manufacture of India-Rubber: I, Liver- 





(2a.|—A greater or less resistance is introduced into the circuit of 


yehicle is stationary. (November 16, 1881). 
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5018. Gas Cooking Apparatus: W.T.Sugs, West- 
minster. ([(S¢d § SS essentially in means for 
reflecting on to the overlying surface required to be heated for 
culinary purposes the heat generated by gas cooking stoves, and 
for limiting the supply of air to the burners. (November 16, 1881). 


5019.* Torpedo Boats, &c.: H. F. Phillips, Ham- 
mersmith. (2¢.)—The invention consists of planes set under 
the boat at an inclination to the horizon to direct the boat towards 
the surface of the water. (November 16, 1881). 


5021. Suppositories: B. J.B. Mills, London. (£. 
H. Gibbs, New York, U.S.A.) [6d. 6 Figs.}—The suppository is 
formed of butter of cocoa and is provided with a stopper fixed 
in place by the application of heat after the insertion of the 
medicine. (November 16, 1881). 


5023. Apparatus for Charging the Syphons of 
Water-Closets and Urinals, &c.: T. G. Messenger, 
Loughborough. (6d. 4 Figs.)—The short leg of the syphon, 
which is in the cistern, communicates with a small receiver pro- 
vided with a plunger. A valve opening inwards connects the 
receiver to the tank. When the plunger is depressed it forces the 
water in the receiver over the bend of the syphon, and sets up the 
flow, whereupon the valve opens and a]! the water in the cistern is 
drawn down the long leg ofthe syphon, (November 16, 1881). 


5024. Manufacture of Bi-Carbonate of Soda: 
> Corey. . Gaskell, and F. Hurter, Widnes. [(. 
6 Figs.}—The improvements consist in employing that form of 
crystallised carbonate of soda obtained by evaporation by heat of 
the solution of soda named in Specifications 2939 of 1879, 608 of 
1881, and 1161 of 1881. To the salts thus obtained there is added a 
small quantity of water, and then they are exposed ia suitable 
vessels to carbonic acid. (November 16, 1881). 


5026.* Telephone Receivers: F. H. W. Higgins, 
London. (2d.)—The coil is removed from the central bar 
magnet, and in place of it a hollow coil is attached to the dia- 
phragm. (November 16, 1881). 


Manufacture of Felts, &c.: W. Lloyd 
Wise. London. (4. Marthaus, Oschatz, and A. Polster, Dresden, 
Sarony). (6d. 15 Figs.}—Describes a method of producing felts. 
and like products, in one continuous manner by the use of machi- 
nery so arranged that the material is reduced and formed into a 
fleece upon a revolving apron by the air evacuating action of an 
exhauster, after which the fleece is subjected to the condensing 
action of rotating rollers, to some of which an endwise reciproca- 
ting motion is imparted; and finally the condensed fleece is sub- 
jected to the felting action of rotating rollers, whereof some have 
reciprocating endwise movement between endless cloth. while 
pressure, heat, and moisture are imparted to the fleece under treat- 
ment, so that the material fed to the machine at one end leaves at 
the other end as a continuous condensed felt product, (November 
16, 1881). 


5030.* Knobs for Locks, Latches, &c.: W. B. 
Shorland, Manchester. (2¢)—The bush shank or neck 
part of the knob is made of iron or steel and is screwed into the 
knob. (November 17, 1881). 


5031. Apparatus Employed in Spinning and 
Doubling Cotton, &c.: M. Dickie, Jun., Stockport. 
[6d. 5 Figs.}—Is for the prevention of roller-laps. Each end runs 
through the eye of a light balanced lever d, and when the end 
breaks the remote end of the lever rises and meets with a stop or 








stud on the bottom of the bobbin, When the yarn is wound single 
the lever may be arranged to stop two bobbins. An arm c is pro- 
vided to hold up the levers during doffing. (November 17,1881). 


5032. Apparatus for Working Railway Signals. 
&c.: S. Brearand A. Hudson, Bradford. (|6d. 7 Figs.) 
—The signals are lowered by electro-magnets controlled from the 
cabin and raised by the weight of the passing train. (Nov. 17, 1881), 


5033. Manufacture of Artificial Marble: B 
O’Neill, London. (2d.)—The slab is formed from Portland 
cement, blue lias, cinder dust, marble dust, water, and borax. The 
enamelling is effected by successive coats of varnish in the follow- 
ing order; tar varnish, Pontypool varnish, mixing varnish, copa) 
varnish, and extra fine polishing varnish. (November 17,1831). 


5034.* Soles and Heels of Boots and Shoes: F 
Hocking, Liverpool. ([2d.)—Plugs of wood are inserted 
into the soles and heels. (November 17, 1881). 

5035. Apparatus for Bottling Aerated Waters: 
J. T. Bayes, Walthamstow. (fd. 2 Figs.)—Is for 
bottles with internal stoppers, and has for object to avoid the use 
of long pipes from the charged vessels to the bottle. (November 17, 
1881). 

5036. Apparatus for Mixing and Burning Gas: 
J.A. 8. Bennett, King’s Heath, Worcester, and B. P. 
Walker, Birmingham. [6d. 8 Figs.)}—This invention con- 
sists principally in the use of deep narrow gratings to prevent the 
flame striking back in burners of the Bunsentype, (Nov. 17,1881), 


5039.* Apparatus for Disinfecting Water- 
Closets, &c.: T. Beddoe, London. § (2d.)—Consists of 
an earthenware globe filled with disinfectant, a portion of which is 
forced out by the flushing water. (November 17, 1881) 


5040. Stoves and Fireplaces: J. B. Petter, 
Yeovil. (6d. 8 Figs.}—The gases are delivered into a radiating 
chamber above the fire. (November 17, 1881). 

5041* Manufacture of Set Squares: J. Sims, 
London. (2d.}—The squares are made from six pieces of wood 
cross lapped, and the angles are secured by brass plates. (No- 
vember 17, 1881) 


5042. Locks or Fastenings: G. H. Wildes, 
London. (2d.}—The latch is withdrawn by forcing a knob in- 
wards. (November 17, 1881). 


56043.* Weighing Machines: F.H.F. Engel, Lon- 


don. ([2¢d.)—The specification does not clearly describe the 
arrangement, (November 17, 1881). 
5044.* Machinery for the Cultivation of Land: 


R.C. Coulson, stamford. (2¢.)—Consists in the combina- 
tion with a plough of a rotating spiked cylinder that tears up the 
soll immediately after it has been turned over by the share. (No- 
vember 17, 1881) 





5045.* Appliances for Actuating Railwa 
Brakes: J. M. McMurtrie. Glasgow, and H. .. 
Smellie. Kilmarnock. (2¢.)—This is a valve for working 
steam brakes. It comprises a disc with a segmental cavity in it, 
which, in certain positions, connects one end of the brake cylinder 
tothe atmosphere. (November 17, 1881). 


5047. Smiths’ Hearths, &c.: A. Wilson, Hands- 
worth. (6¢. 5 Figs.)—The hearth is heated by gas, which 
enters at the rear upper end, and is delivered around a jet of air 
from a blower. (November 17, 1881). 


5048. Recovering Rubber from Rubber Waste: 
C. A. Day, London. (6d. 1 /ig.)—The waste is boiled in 
strong sulphuric or muriatic acid, which dissolves the fibre and 
separates the zinc and chalk from the gum, which is left nearly 
pure. (November 17, 1881). 


5049. Self-Lubricating Bearings for Axles and 
Shafts: W. R. Lake, London. (P. Decauviille, Paris). (8d. 
6 Figs.}—The lower brass is supported by two ribs B B, which rise 
out of the bottom of the plummer-block through the oil reservoir 


Fig. “ak 








The oil is drawn up by the capillary attraction of the pieces of cane 
F. An axle-box suitable for rolling stock is also described in the 
specification. In this case the canes are bent to touch the upper 
side of the journal. (November 17, 1881) 


5052.* Elastic Packing for Gland and other 
Joints: A. T. Gibson, Fleetwood. (2d.}—The packing 
is a tube made of helical layers of canvas and india-rubber. 
vember 18, 1881). 


5054* Fittings and Fastenings for Scarves, &c.: 
G. Hopkins, Birmingham. (24) -A plate of metal is sub- 
stituted for the ordinary cardboard backing. (November 18, 1881) 


5055.* Manufacture of Bricks, &c.: J. A Davies, 
Ebbw Vale. (2¢.)— Refers to slag bricks, and consists essentially 
in rejecting the lighter parts of the slag after it has been pulverised, 
and befove it is mixed with the clay. (November 18, 1881). 


5056. Hot Air Engines: A. E. and H. Robinson, 
Manchester. [8d 7 Figs.)—The action of the engine is as 
follows ; The heater B is heated by the fame of the Bunsen burner 
H or fire, the flame being supplied with air drawn through the 
space g formed around the chimney G. Part of the air within the 
cylinder A is caused to flow from the cooled to the heated part and 
from the heated to the cooled part alternately by the action of the 
combined displacer and regenerator F on the principle of the 
“Sterling” hot air engine. The regenerator is actuated by 
the crank E*, whichis in advance of the crank E'.~ When the 
combined displacer and regenerator F is moved from the heated 


(No- 


to the cooled part, part of the air passes in the direction of the 
Fig. 2 
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arrows 1, 1, Fig. 2, from the cooled part through the holes /*. /' 
into and through the regenerator F*, taking up some of the heat 
left in the regenerator by the previous instroke. The air then 
passes through the holes 7*. 7°, then between the lining A® and 
hood F? and round between the hood F* and the heater B. 
The air is thus heated, and the consequent expansion drives 
the piston C outward. When the combined displacer and 
regenerator are moved from the cooled to the heated part of 
the cylinder or vessel A, part of the air passes in the 
opposite direction to that shown by the arrows 1, 1, Fig. 2, and in 
passing through the regenerator F* gives up a portion of its heat 
to the regenerator, and passes out into the cooled part of cylinder 
or vessel and is further cooled, and the consequent contraction 
allows the piston C to perform its inward stroke. The specifica- 
tion illustrates and describes a modified engine. (Nov. 18, 1881). 


5059. Machinery for Carding and Spinning 
Cotton, &c.: E. Edwards, London. (?. Fleury, Gonne- 
ville, France), (6d, % Figs.|\—The carding engine instead of coil- 
ing the slivers into cans, delivers them to drawing rollers, from 
whence they proceed to slubbing and roving spindles, which form 
part cf the same machine. It is stated that this system effects a 
great saving in time and wages, (November 18, 1881). 


061. Steam Engines: H. J. Coles, Southwark, 


5 
(8d. 6 Figs.)—Relates to arranging the slide valves of a steam 






















































engine to work wholly within appropriate chambers constructed 
in the ends or covers of the steam cylinder, The illustrations show 
the invention eo to a horizontal marine engine. D is the 
steam valve and E the exhaust valve, The valves at the opposit» 
ends of the cylinder are connected to a sway beam L driven by an 
arm N connected to the eccentric rod, (November 19, 1881). 


5063." Carriage Brakes: J.G.Mainwaring, Lon- 
don. (J. Hifken, Hagen, Westphalia). [2td.}—The brake block 
acts directly upon the road instead of on the wheel. (November 
19, 1881), 


5066. Machinery for Shaping Wood: H. J. 
Haddan, London. (A. Wenzel, Berlin). (4d. 3 Figs.J—The 
essential feature of the invention appears to consist in traversing 
the cutters while the work is stationary. (November 19, 1881). 


5068* Looms: J. L. Stewart, Bradford. (2d)— 
To insure a positive steady action of the healds long curved 
dropping levers are substituted for the bell-cranked levers in looms 
having Hattersley's shedding apparatus, and the curds and pulleys 
are done away with. (November 19, 1881). 


5069* Backbones of Bicycles: E. 8. Wilson, 
Egremont, Cheshire. (2¢.)—The backbone is formed of 
two tubes of elliptical section. (November 19, 1881), 


5070. Telephonic Repeater: C. Moseley, Man- 
chester. [td, 2 Figs.J—*'This invention has for its object the 
repetition in an open or earth return circuit of the undulatory electric 
or telephonic current of a closed or metallic circuit, or the reverse. 
that is to say, the repetition in a closed circuit of the similar current 
in an open circuit in such manner that the advantage of the closed 
circuit may be maintained.” The inventor claims “a telephonic 
repeater consisting of one or more induction coils, so wound or 
arranged that each of the two circuits shall have an equal average 
distance from the core or cores.” The drawings show an induction 
coil wound with the primary and secondary circuits in alternate 


layers. (November 1, 1881). 
5071* Telephonic Transmitting Apparatus: E. 
de Pass, London. (L. de Locht-Labtye, Paris). (4d.)—The 


microphone is a plate of thin wood or cork carrying a carbon 
button pressed against a platinum contact by springs, The whole 
is enclosed in a skeleton case covered with baize. (November 1), 
1881), 


5072. Corn Mills, &c.: E. Phillips, London. (8/ 
8 Figs )—The movable grinding surface is on a horizontal spindle, 
and the section of it resembles a W. The fixed surface is appro- 
priately formed to work with it. The bran is dressed from the 
flour by means of brushes and wire gauze, or perforated cylindrical 
screeus. The machines are shown with gearing to be worked by 
hand. (November 19, 1881). 


5073. Machinery for Cutting and Pulping 
Turnips, &c.: W. N. Nicholson and W. Mather, 
Newark. (6d. 9 Figs,}—Instead of the flat disc usually employed 
in dise cutters, a hollow or convex conical disc is used, the knives 
being so arranged as to cut on the bollow side of the cone. Straight 
knives are used for slicing and diamond pcinted knives for pulp- 
ing. Each of these cutin a different track from the preceding, 
and for the purpose of cleaning between the knives and for pre- 
venting the escape of the last piece of root a cleaning bar is 
arranged so that its teeth follow the lines between the cutters and 
pass between them. The second part of the invention relates to 
arrangements for cntting the last piece in turnip cutters, and 
applies more especially to Gardner's cutter. (November 19, 1581) 


5074. Tricycles, &c.: G. D. Macdougald, Dundee. 
[2d.]—Relates to the driving and steering mechanism, and to the 
bearings. (November 19, 1381) 


5076* Winding Gear tor Mines: P. W. Pickup 
and J. Pilkington, Accrington. (2¢.)—A chain, equal to or 
rather more than the weight of the rope per foot, is attached to the 
bottom of the cage, and is raised as the cage ascends to keepa 
constant or increasing load on the engine. (November 19, 1831). 


5077.* Meters for Water, &c.:: H. H. Banyard, 
London. (W. Germutz, Vienna). [(2d.)—The point of novelty 
appears to be that the water leaves the turbine in two streams, one 
upwards and one downwards, (November 21, 1881) 


5078* Apparatus for Diffusing Liquids in the 
Form of Spray for Cooling Rooms, &c.: G W.von 
Nawrocki, Berlin. (/. Lochmann, Berlin). (2¢.]—This 
is a vaporiser driven by steam. (November 2!, 1881), 

5080. Apparatus for the Conduction and Dis- 
tribution of Electric Currents: R. E. B. Crompton, 
London. [6d 4 Figs.—A A are enamelled copper mains or 
conductors placed in a case or tube and run in with purified vitreous 
furnace slag. Connexions are made to them by copper studs that 


Fig.2. 
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are brought out through insulating bushes in the lid. The ends of 
the conductors are jamped up and screwed and united by screw 
couplings. The threads on the adjoining ends of the conductors 
are of slightly different pitch so that the act of coupling forces 
them into good metallic contact. Fig. 2 is a modification suitable 
for being laid under foot-paths. (November 21, 1881). 


5081. Stereotyping Apparatus: F. Harrild, 
London. [6d 6 Figs.)\—Refers to casting type-high cored 
stereotype plates to any des‘red width and length, and consists in 
the employment of a reversible bottom bar and wooden core bars. 
(November 21, 1881), 


5082.* Inkstand: J. H. Kjeligren, Reijmyre, 


Sweden. (2d.}—Is on the principle of the bird fountain. (No- 
vember 21, 1581). 
5085.* Composition for Rendering Writing 


Paper Ink Absorbent: E. Detmold, Putney. (24.)— 
The paper is dipped in the following solution ; alum, 6 0z,; nitrate 
of silver, 5 grains; albumen, } oz. ; distilled water, 1 quart. (No- 
vember 21, 1881). 


5086. Knitting Machines: H. M, Mellor, Notting- 
ham. [(d. 10 Figs.)—Instead of the thread layer laying its thread 
on to the needles, it lays it on to the divider sinkers during the time 
that a previous partially formed course of work is being completed 
on the needles, The jacks act at right angles to the divider sinkers 
to form the thread into loops between every other sinker, so that 
when the needles egain rise the divider sinkers with these new loops 
resting on them may at once move forward between the needles 
antil the catches of the divider sinkers press the loops against the 
needles below their beards, the faller sinkers having been previously 
moved out of the way. As soon as the new loops have thus been 
laid on to the needles, the latter descend until the new loops are 
underneath their beards, and then when the divider sinkers have 
been drawn back the thread layer again commences to lay a new 
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thread on to the divider sinkers whilst the completion of the 
course of work on the needles proceeds in the ordinary manner. 
(November 21, 1881). 

6088." Fire-Extinguishing Apparatus: R. C. 
Tucker, London. (2d.}—When a ring of fusible metal is 
melted a tap, in connexion with the main, opens. (November 21, 
1881). 


5090. Bottles for Holding and Transporting 
Milk and other Liquids, &c.: E. Edw: ndon. 
(A, M. Hurel, Theillement, France). (6d. 3% Figs.)—The bottle is 
like a soda-water bottle, and the stopper is secured by a sealed cord, 
passing round two snugs on the neck. (November 21, 1881). 


5101. Mechanical Heels for Boots and Shoes: 
A. Steenberg. Copenhagen. (4. i. Christensen and G, Lund, 
Uréskjébing). (6d. 6 Figs.)}—The heel is screwed on to a cent.al 
stud. (November 22, 1881). 

5102. Lead and Crayon Holders: J. H. Johnson, 
London. (J. Reckendorfer, New York, U.S.A.) (64. 10 FigsJ— 
Is for improvement in detail of thore pencils in which the lead is 


grasped in aspring holder intruded into a conical nozzle. (No- 
vember 22, 1881) 
5107. Horseshoes: E. Kimber, Dulwich. (/. 1 


Bellamy, Brockville, Ontario, Canada). (6d. 3 Figs.)—The feature 
of novelty is a spring bar or frog protector, which is welded to the 
front part of the shoe and projects backwards between the two 


branches to bring the pressure steadily on to the frog. (No- 
vember 22, 1881) 
5112. Filter Block: C. D. Abel, London. (/. X’ee- 


man, Schoningen, Germany), (6d. 12 Figs.)—The blocks are built 
up from plates or strips made from burnt carbonaceous matter 
and clay mixed with binding material. (November 23, 1881). 


5114. Jacquard Machines: A. Place, Maccles- 
field. (4d. 1 Fig.)—The pivots of the cylinder catches are 
mounted on @ movable piece or slide, so that they may be moved 
to and fro to turn the cylinder either backwards or forwards as 
may be required while the loom is at rest. (November 23, 18381). 


5121. Folding Chairs: L. Field, Birmingham. 
(td. 7 Figs.}—Relates to details of construction, (November 23, 
1881). 


5125. Screw Spanners, &c,: H. Waters and A. 
Vickerstaff, Birmingham. [6d. 7 Figs.)—The movable 
jew carries a rack which slides in a groove in the handle of the 
txed part, and is adjusted by a nut, (November 23, 1881). 


5143. Small Firearms: T. W. and H. Webley, 
Birmingham. (sé. 21 /is.)—Relates, firstly, to the lifter 
catch ; secondly, to connecting and disconnecting the revolving 
cylindrical bolt of revolvers from the block on the fixed barrel ; 
thirdly, to a method of mounting the cylinder; fourthly, to a 
method of ejecting the cartridges; lastly, to actuating the hand 
lever by means of a coiled spring. (November 24, 1881). 


5207. Utilising Waste or Spent Lime of Soap and 
Gas Works, &c.: E. L. Ransome. San Francisco. 
gid.j—The waste product is moulded under great pressure into 
Jabs, pipes, and bricks, with or without the addition of silicious 
arth, potash, oily, or other matters. (November 29, 1881). 


5283. Manufacture of Materials for Washing 
and Cleansing, : G. F. Redfern, London. (/. 
Bucrkowski, Vienna), [4d.}—The soap is spread on sheets of paper 
or textile material. (December 2, 1881). 


5296. Manufacture of Sulpho-Acids: F. Wirth, 
Frankfort-on-the-Main. (Kalle and Co., Biebrich, Germany), 
[4d.]—The patentee claims the production of sulpho-acids by means 
of hydrated sulphuric acid in the presence of meta-phosphoric acid. 
(December 3, 1881) 


5305. Saddles for Bicycles, &c.: C. R. B. Hamil- 
ton, Greenwich. [6/. 22 Figs.)—The saddle is capable of 
rising and falling with the motion of the rider. (December 5, 
1881). 


5621. Treating Gases: F. Wirth, Frankfort-on- 
the-Main. (4. Roessler, Frankfort on-the-Main). (4d. 1 Fig}J— 
Hot air, or hot air mixed with salphurous acid or other fumes, is 
forced by pressure through an oxidising liquid, such as a solution 
of sulphuric and nitric acid, or sulphate of copper or other metallic 
salts. (December 23, 1881). 
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249. Apparatus for Cleaning Boots and Shoes: 
G. H. Ellis, London. [6d 3 Figs.)—The brushes, which 
resemble in shape a bevel wheel, rotate in a horizontal plane, They 
are turned by one hand while the boot is held in the other. 
(January 18, 1882), 


1013. Machine for Making Lead Traps and 
Tubes, &c.: A.M. Clark, London. (£. W. Blatchford and 
C. F. Gates, Chicago, U.S.A.) (6d. 5 Figs.j}—Consists in the con- 
struction of a two-plunger machine, the plungers being in line in 
one cylinder, and combined with a core which allows communica- 
tion from one side of it to the other, so that when both the plungers 
are moved the metal will be forced through the annular orifice 
from both sides of the core, A curve can be produced by moving 
one plunger only, and the reverse curve by moving the other 
plunger only. (March 2, 1882). 


1190. Machinery for theScraping, Stripping,and 
Shaving of Cane. &c.: W.R. Lake. London. (/. /. 
haymond, Newton, Mass., U.S.A.) (8d. 32 Figs.)—This machinery 
is too elaborate for description within our limits. There are 
thirty-two claims occupying three pages of the specification. 
‘March 11, 1882). 


1196. Car Couplings: J. E. Carmalt, Scranton, 
Penn.,U.8.A. (M. 2. Thurber, Scranton, Penn., U.S.A.) (6d. 5 Figs 
—RHelates to details of automatic couplings, whereby the parts are 
better protected from the weather and rendered more certain in 
action, (March 11, 1882), 


1224. Mechanism for Sewing and Manufactur- 
ing Furniture Tufts, &c.: G. Doolittle. Bridge- 
port, Conn. US.A. (6d. 9% Figs.)—Is for a sewing machine 
attachment consisting of a tubular box or work holder adapted to 
contain a rope or congregation of strands of yarn or other material 
mounted in bearings upon a securing plate, said box being adapted 
to rotate in its bearings on an axis at right angles to the needle, 
and provided with suitable driving mechanism whereby a rotating 
feed is given to the rope contained in the holder and short circum- 
fertial and intersecting diametric stitches are made. (March 1], 
1882). 


1292. Treating and Ameliorating Alcohols, &c.: 
H. A. Bonneville, London. (A. (alu, Haris). (4d. 2 Figs.) 
—Claims treating alcvholic liquors “in a fermented state before 
distillation with glycerine, and matters of which it consists, and 
especially with fats or oils of cocoa, muscadine, cocoa-nut, palm, 
or galam.” (March 17, 1882), 


1300. Manufacture of Embossed Wall Paper: 
A.M Ciark, London, (Z. Leissner, New York, U.S.A) (4d. 


2 Figs.)—The cavities caused by the embossing are filled with 
(March 17, 1882). 


cement, and a backing laid over the whole. 


1499. Discharge 
Hose Pipes, &c.: W. R. Lake, London. (7.4. Nowell, 
Boston, U.S.A.) (6d. 17 Figs.)—The invention relates 
of swivelling the discharge nozzle to the hose pipe so that it can be 
turned in relation to it. 1t further comprises means for rendering 
the joints tight. (March 28, 1882), 


1552. Manufacture of Screws, Bolts, &c.: W. R. 
Zake,London. (American Screw Co., Providence, R.1., U.S.A. 


to amethod | diminished 


(4d. 4 Figs.}—What is claimed is: “A screw, bolt, rivet, nail, or | 


similar article having a steel core and a surrounding iron shell 
welded to the said core.” (March 30, 1832). 
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ON THE REDUCTION OF TRANSVERSE 
AND LONGITUDINAL METACENTRIC 
CURVES TO RATIO CURVES.* 

By W. Denny. 


Last year, in the course of the discussion on Mr. White’s 
paper ‘‘ On the Stability of certain Merchant Ships,’’ I had 





Apparatus for Fire-Engine | instead of increasing the stability as measured by the meta- 


centric height, the addition of these weights had actually 
it—not, however, to any extent affecting the 
safety or usefulness of the steamer. The explanation of 
this strange result is, that while the cargo and coals which 
were added lowered the centre of gravity, they also 
increased the draught of water, and thereby lowered the 
height of the metacentre at even a more rapid rate. The 
metacentric curve of this steamer is marked No. 10 on dia- 
gram, Fig. 2, and its great declivity explains easily how such 
a curious result came about. Of the three paddle steamers 
of which curves are given, the Thooreah has not only 
actually, but in proportion to her dimensions, the lightest 
draught, and her curves are therefore of considerable 
interest. At her load draught of 4 ft. 6 in. the height of 
her transverse metacentre above the top of the keel bears a 
ratio of .68 to her breadth, being thus about 23 ft. above 
the top of the keel, or 18 ft. 6in. above her water-line. 


| Her longitudinal metacentre at the same draught is about 


the honour of bringing before this Institution a method of | 
reducing transverse metacentric curves to curves of ratios. | 


These ratios were made out with reference to a common 
unit, the breadth moulded of the steamer for which the 
curves had been calculated. The abscisse were set off as 
ratios of the moulded draught to the moulded breadth, and 
the ordinates as ratios of the height of the transverse meta- 
centric above the top of keel to the moulded breadth. As 
we have since managed to reduce longitudinal metacentric 
curves by a similar method, I thought it would be of 
advantage to bring the subject before you again this year, 
treating it as a whole, and more completely than it was 
possible to do in the short note appended to the Trans- 
actions of last year. Inorder to make the curves now sub- 


mitted to you more useful, care has been taken that none | 


of the curves of last year have been repeated. The present 
curves are for six sea-going steamers and three paddle 
steamers, which were not referred to last year. 


3.7 times her length, or 960 ft. above the top of keel, a very 
unusual height of longitudinal metacentre for ordinary 
practice, but by no means uncommon in light draught 
steamers. 

Returning to the transverse metacentric ratio curves for 
the sea -going steamers, you will be struck with the fact 
that with the exception of the curve of the Alphonso XII. 
and the Atalanta, the others run very closely together, and 
especially at the deeper draughts of water, where their con- 
sideration is of most importance. The Atalanta’s curve 
has only been introduced to show that curves of a very 
different character from those usually met with in the 
merchant service exist. It shows almost an inversion of 
the ordinary merchant ship curves, having a point of 
maximum height very nearly at the same draught ratio at 
which these curves show a point of minimum height. Com- 
paring the curve of the Alphonso XII. with the curves of 
the other sea-going merchant steamers, you will notice 
that while throughout there is a difference of height, this 
difference is very nearly uniform. If you will refer to the 
Table giving the particulars of the steamers under con- 
sideration, you will observe that the point in which the 
Alphonso XII. differs most markedly from the others is in 
the coefficient of her midship section area, having this figure 

, .904, as against .941 in the Manapouri, which has the next 


TABLE OF PARTICULARS OF VESSELS HAVING THEIR TRANSVERSE AND LONGITUDINAL METACENTRIC CURVES 


REDUCED TO Ratio CURVES. 





Coefficients, 

































































ie Rise of Rise of 
Ship's Name. Moulded Dimensions. Displacement. | poe Floorin. | Floor 
" Pipe vile Area of Midship 4 Breadth. FSrcudth 
W. Section. 
Block. | Prismatic. 
| | \ ft. in 
Moulded draught =} breadth. 
Alfonso XII. 350 ft. by 38 ft. by 28 ft. 634 701 | .789 1 904 3 6 184 
Antonio Lopez ; 370 ft. by 42 ft. by 30 ft. 648 683 | 789 | 948 1 4 063 
Clyde vee 390 ft, by 42 ft, by 34 ft. 674 .704 | 801 =| = .957 14 063 
India 0 390 ft. by 42 ft, by 31 ft. 705 .737 826 | 956 1 4 .063 
Manapouri... sos oo 285 {t. by 36 ft. by 25 ft. 613 | 651 761 941 se | 097 
Bhundara ... 8... aw 320 ft. by 40 ft. by 28 ft. 6 in. 758 =| ~——w799 858 | 958 1 3 062 
Moulded draught =.41 of breadth. 
H.M.S, Atalanta ... 132 ft. by 40 ft. by 27 ft. 426 .677 831 | 629 12 0 600 
Moulded draught —.2 of breadth. 
Tridente ss we 185ft. by 27 ft. by 11 ft. 587 .603 721 964 0 0 
Diana aS fie 160 ft. by 26 ft. by 9 ft. | 612 608 | 721 986 0 0 
Thooreah .., ... 260 ft. by 34 ft. by 9ft. and 7 ft. 6 in. 778 7386 849 987 0 0 
The longitudinal metacentric ratio curves are set off in a 
way similar to the transverse metacentric ratio curves, _ sss __ Table of Transverse Metacentres. ea 
with the difference that the breadth moulded is replaced by l l 
the length of the steamer between perpendiculars as the Ratio 3 — ~~ to | 
upit to which the ratios are referred. The abscisse of the Ship's Name ee ne 
curves represent the ratio of the moulded draughts to ; 
the length, and the ordinates represent the ratio of the 25 | 35 | 40 | 45 !| 55 
height of the longitudinal metacentre above the top of the | — en cocci acetal Bb see 
keel to the length. . Alfonso XII. 51 | 463 © 457 | 460 479 | DE 
If you examine the transverse metacentric ratio curves, Antonio Lopez ...| .484 | .440 487 | 441 |... 118 8 - 
you will observe that there is a point of minimum height at oo oa 478 | 438 | 434 | Ast ane | 22s 
a draught ratio to the beam of about .42, and that from | wnt = = oo | “as7 | ‘ase | Hass 
this point, with one exception, the curves rise both as the cai ss"! “4g9 | 487 | 422 | (433 | 451 || eS ee 
1s pt t eee? Ae ; ; ; se8 
ship lightens and deepens in draught of water. H.MS. Atalanta 470 | 596 | 603 | ... usb | ca 
A curious feature of a tender merchant steamer, which Tridente 469 | 440)... ||eZez 
must be well known to such builders as have had a suffi- | Diana... 456 |... ‘|3 #25 
cient experience in constructing various types of steamers, = = m Oe 
is explained by this peculiarity of the curves. When such 
a steamer, completely finished in her light condition, shows Table of Longitudinal Metacentres. 
a marked want of stability, it is the general experience that — —_—___—___—_— 
even the successive addition of considerable amounts of Ratio of Moulded Draught to 
ballast havefor a time very little effect in stiffening her. Ship's Name Length, 
The curves show the cause of this, and that, while the aie I ee eg 
ballasting of the steamer is lowering her centre of gravity, 04! 05 | 06 | .07 
it is at the same time deepening her draught of water and ——_—  — | — | — —_—'—| _.. 
lowering the metacentre, and until a sufficient weight of Alfonso XIL... [169/147 | 1320 .. |) Og 5g 
ballast is got on board to lower the centre of gravity faster — Lopez a = : a8 roa ||% 3" %e 
than the lowering of the metacentre, no approach can be tome = 170/145 127 Lu leeks 
made to stability. We had a curious example of a similar yanapouri ... 153/130 115 105 |}=2 Bo 
peculiarity in some calculations we made about a year ago Bhundara 1.75 144 124 110 |/%S5 “3 
for a paddle steamer, the Thooreah, which, in addition to Tridente )/1.73 1.50 | 1.82 ose guts 
the steel deck belonging to the hull proper, had two flying Diana... [1.64 | 1.44 | oe |\}ese% 
Thooreah woe | aes JBA8S 


decks above, upon which were to be carried large numbers 
of passengers. Our calculations showed that this steamer 
carrying all her passengers crowded upon the three decks, 
and without coals or cargo or any ballast in her hull, had a 
very ample metacentric height. When we came to con- 
sider further her stability in the above condition, but with 
the addition of 200 tons of cargo and coals stowed under her 
steel deck in her shallow hull, and therefore essentially of 
the nature of ballast, we were greatly surprised to find that 
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smallest. To illustrate this point further, the sections of 
the Alphonso XII., the Bhundara, and the Atalanta, all 
brought to the same breadth, are shown in Fig. 3, and 
from these you will see that the Alphonso XII. has a 
very much greater-rise of floor than the Bhundara. The 
particulars of the various steamers consist, first, of their 
| moulded dimensions, and then of their various coefficients 
of fineness, taken at a uniform draught of water in each 
case equal to one-half the moulded breadth of the steamer. 
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At this draught both common and prismatic coefficients of | about 400 ft. in length, the longitudinal metacentre would 
displacement are given, as also coefficients of the area of | vary in height above the top of keel from 440 ft. to 500 ft. ; 


water-line and of the area of midship section. 


is also added. 


to judge in a general way of the fineness of form of the | 


different steamers. 
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The rise 
of floor in the half breadth and its ratio to the balf breadth | to be the 
From these particulars you will be enabled | top of keel in the Thooreah, of 260 ft. in length. 


a rosy! different figure from the 960 ft. which we find 

eight of the longitudinal metacentre above the 
hese curves have, however, not been brought before 
| you as mere curiosities, but in the hope that they may 
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Of course the main elements productive of a high trans- 
verse metacentre are great moment of inertia of the water- 
line transversely and small amount of displacement under 
neath. Rongbly expressed, this would mean that if we 
had two steamers at similar proportional draughts, and 
both had the same coefficients of load water-line, the one 
with the smallest block coefficient of displacement would 
have the highest series of transverse metacentres. A hig! 
centre of buoyancy, which is generally indicated by increased 
rise of floor, would augment this effect. 

Coming now to the longitudinal metacentric ratio curves 
we find that those of the sea-going steamers Nos. 5, 2, 6 
and 4, seem to vary in height in an inverse ratio to their 
fineness of form— that is, the finest steamer has the lowest 
series of longitudinal metacentres. Steamer 1 — the 
Alphonso XII.-—which had the highest transverse meta- 
centric curve, has a longitudinal metacentre, high at the 
deep draughts and low at the light draughts, as compared 
with the four steamersalready mentioned. Steamer 6, the 
fullest of all the vessels, has a curve highest at the light 
draughts and low at the deepdraughts. It is evident, from 
a consideration of these curves, that they ran more widely 
apart than do the transverse metacentric ratio curves, and 
that it is more difficult to make deductions from them for new 
work. The height of the longitudinal metacentre depends, 
of course, in a similar way to the height of the transverse 
metacentre, upon the ratio which the moment of inertia 
longitudinally of the water-line bears to the displacement 
underneath it ; the greater this moment of inertia, and the 
less the dixplacement, the higher the metacentre. This is 
exemplified in the curves of the individual ships by a greater 
height at the lower draughts, produced by the displace- 
ment diminishing in a much more rapid ratio than the 
moments of inertia of the water-lines. It is worth while 
noting that at a draught ratio to the length of .065, which 
would be about the load draught of most steamers, the 
height of the longitudinal metacentre varies in the merchant 
stexmers we have under consideration from 1.1 
times the length of the vessel; that is to say, in a vessel 
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‘ rve a useful purpose in enabling quick approximate caleu- 
‘tions of trim and stability to be carried out. Most ship- 
ilders who have made any careful collection and analysis 

f the sped and weights data offering in their business, 
e able at the preseat time, within an hour or two, to 
«| roximate very clozely to the necessary power required 
for a steamer of ordinary type and not excessive speed ; 
and, further, to determine the amount of weight that is 
likely to be carried by that vessel on a given dranght. I 
believe that it is possible, by a carefal collection of data as 


to the position of the centre of gravity vertically and longi- 
tudinally of the steamers we build, to be able to fix roughly 
beforehand their stability and trim. There is less difficulty 
in obtaining such data than is generally supposed. Witha 
well-trained and organised staff, it is quite possible, as I 
once pointed out to this Institution, to complete the incli- 
nations of a large steamer within an hour, from which 
observations the vertical position of the centre of gravity is 
easily obtainable. For the longitudinal position of the 
same centre it is only necessary to take observations of the 
draughts forward and aft in a light condition, and to find 
the centre of buoyancy corresponding to them. Unless the 
shipbuilder is possessed of sufficient and accurate data of 
this kind with regard to the centre of gravity, it is quite 
impossible for him to predict with any approach to accuracy 
the stability and trim of new types of steamers. If, how- 
ever, he is in possession of such data, then I believe the 
curves just explained to you put him in possession of the 
final link required to complete the chain of his approximate 
calculations regarding trim and stability. 





FOREIGN AND COLONIAL NOTES. 

Steel Rails on the Grand Trunk of Canada.—Steel rails 
were laid down as follows last year by the Grand Trunk 
Railway Company of Canada : Detroit, 3 miles ; Portland, 
2} miles ; Western, 34 miles ; Central, 12] miles ; Montreal 
and Boundary Line, 14 miles; Quebec and Richmond, 4 
mile; Buffalo and Goderich, 104 miles ; Champlain, } mile ; 
total for the year, 34} miles. The corresponding length 
laid in 1880 was 47 miles. All the rails used in each 
year were of English manufacture. During the past year 
24 miles of steel rails were released by new steel rails, but 
nearly the whole of this quantity has again been laid in 
station yards where the traffic is so heavy as to require the 
removal of iron rails, and as to sidings, some 225 miles in 
length require rails for repair; partially worn steel can 
be economically used for this purpose. 


Locomotives on the Grand Trunk of Canada.—The 
official number of locomotives owned by the Grand Trunk 
Railway Company of Canada at the close of 1881 was 
ti4. There were, however, 466 engines actually in 
existence on the system, showing a surplus or duplicate 
stock of 22engines available for future replacement. In 
the course of the half-year ending December 31, 1881, the 
company built two new and powerful express engines at the 
cost of revenne at its own works, besides eleven new 
standard freight engines on account of renewals. In the 
course of the half-year two old engines were taken to pieces 
and sold ; eight old freight engines were also disposed of. 
These eight engines were replaced by locomotives of greater 
power and better adapted for the company’s service. Of 
the 444 engines forming the official locomotive stock of the 
company, at the close of last year, 85 were passenger 
engines, 352 freight engines, and seven shunting engines. 
Lhe cost of locomotive power (including repairs to engines) 
amounted inthe six months ending December 31, 1881, to 
281,6341.,as compared with 263,436/. for the six months 
ending December 31, 1880. ‘The aggregate distance run 
by trains in the second half of 1881 was 4,799,111 miles, as 
compared with 4,646,016 miles in tbe second half of 1880, 


A Hydraulic Telegraph.—Count de Montblanc and M. 
Gaulard, of Paris, have invented a hydraulic telegraph 
based on the combined employment of the constant pres- 
sure exerted by acolumn of water of determined height, 
and on the velocity of flow in a pipeof the same liquid 
ander a given pressure. If by an opening formed in a 
pipe at a distance of 33 ft., for example, below the level of 
the reservoir which supplies it with water, there is intro- 
duced a body of slightly smaller section than tuat of the 
pipe, and of a weight less than that of the column of water 
which it supports, it will be displaced with a speed which 
will be so much the greater in proportion to its weight 
being so much theless. It is upon these principles that M. 
Montblanc and M. Gaulard construct their hydraulic tele- 











graph which is intended for the rapid transmission of 
letters and despatches, and which is specially intended to 
connect two stations separat:d by a sea or channel. 


Australasian Gold.—The yield of gold in the Austra- 
lasian group of colonies appears to be declining. The 
quantity raised during the past seven years has been 
as follows: 1875, 1,068,418 ounces ; 1876, 963,760 ounces ; 
1877, 809,653 ounces ; 1878, 758,040 ounces; 1879, 758,947 
ounces; 1880, 829,121 ounces ; and 1881, 858,146 ounces. 

Canada Atlantic Railway.— Work on the Canada 
Atlantic Railway is progressing favourably. Surveys are 
in progress from Rouse’s Point to Valleyfield, and between 
Ottawa and Casselman some 350 men are busily engaged 
in the work of construction. The masonry of a bridge 
over Nation river is completed, and the Toronto Bridge 
Company is at present proceeding with operations to allow 
it to go on with its part of the work. The bridge is some 
530 ft. in length and 40 ft. high. Large new arches 160 ft. 
long are being built at Big Gulley, three miles on this side of 
Nation river. Tenders are being received for the building 
of the Rideau river and canal bridges, and the work of 
construction is intended to be proceeded with at an early 
date. Itis thought that the line will be completed to 
Ottawa by July 1. 


Coal for the German State Lines.—Contracts have just 
been let at Cologne for coal required for the German State 
lines. A lot of 102,000 tons of locomotive coal was con- 
tracted for, for the most part at 5s. 10d. per ton, 


Water Supply of South Australia.—Rain has been much 
needed of late in various parts of Soutl: Australia, par- 
ticularly in the far north. Various sugzestions have been 
thrown out with a view of increasing tbe rainfall by arti- 
ficial means, but the only plan of augmenting the water 
supply likely to be adopted in that ot boring, which is 
likely to be tried on an extensive scale. 
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THE TEETH OF WHEELS. =} AF, then with centre I describe an arc through arc A P=2 (are A F)—are F G, 
On the Limiting Numbers of the Teeth of Wheels, F, cutting A Tin G; this determines A G, equal | or, 
and some New Considerations relating to Annular to the are AF, Next set off A M=i}AG, and arc A P=2 (are of recess) —} pitch. 
Gan, Also, O D bisects A P in N, and the right lines 


By C. W. Mac Corp, A.M., Professor of Mechanical 


Drawing, Stevens Institute of Technology, Hoboken, N.J. 


In constructing the teeth of gear wheels it is 


frequently desirable, as every mechanician knows, 
to have them continue in action as long as possible, 


more particularly after the point of contact has 


passed the line of centres. 


Now suppose the angle of receding action to be 


assigned, in the case of two externally toothed 
wheels, and the number of teeth upon one of them 
to be given; then, as was long ago pointed out by 
Professor Willis, there will be a limit below which 
the number of teeth upon the other wheel cannot 
be reduced. 
be assumed, the laying out of the diagram will show 
whether the required angle of recess can be secured 
or not, But as it is desirable to avoid setting out 
impossible numbers, it is of practical importance 
that these limits should be ascertained for a reason- 
able range of varying conditions, and tabulated for 
reference. Accordingly, Professor Willis has given 
Tables of the least numbers of teeth which can be 
used for wheels to work with given pinions, either 
as drivers or as followers, under three conditions, 
VIZ. : 
Are of recess = pitch 
a on 
” 19” =F a» 
But the provess used for determining these num- 
bers was unquestionably a tentative one. The 
‘Tables here alluded to relate to wheels whose teeth 
are of the epicycloidal form, with radial flanks. In 
his ‘* Principles of Mechanism” (2nd Ed., 1870, pp. 
106, 107) Professor Willis has given a diagram 
illustrating the case in hand, whence he deduces a 
formula; in regard to which he says, “ But if we 
attempt to extract the required value from the above 
expression, it will be found to be so involved as to 
make a direct solution of the equation impossible, 
although approximations may be obtained. How- 
ever, on account of the practical importance of the 
question, I have arranged in the following Tables 
the exact required results, which I derived organic- 
ally from the diagram by constructing it on a large 
scale with movable rulers.” The last clause appears 
somewhat obscure, but evidently relates to some 
adjustable mechanical device ; and since that device, 
whatever it was, must have been capable of being 
drawn in any phase of its movement, the inference 
is a fair one that his method was equivalent to that 
of making the determinations graphically by trial 
and error. 

Possibly the practical importance of the matter 
may have been over-estimated by the eminent writer 
from whom we have quoted ; but the utility of such 
Tables depends upon their correctness ; and aside 
from this, the question is one of such interest to the 
student of pure mechanism, as to warrant its investi- 
gation by more reliable methods, which we now 
propose to apply. 

The nature of the problem, as well as of the 
process, will be best illustrated by first considering 
the case in which it is required to find the least 
wheel which can be driven in outside gear by a 
pinion of a given diameter and number of teeth, 
with a given are of recess; the flanks of the fol- | 
lower to be radial, and the tooth equal to the space. 
In Fig. 1, let D be the centre of the driver, A F the 
arc of recess, and F L the half thickness of the 
tooth. The epicycloidal face of this tooth is to be | 
generated by the rolling upon the are A F of an} 
equal arc of some describing circle; the radius of | 
this circle will evidently be the least possible when 
the tooth is pointed, and in that case its point O 
must lie upon the prolongation of D L, as in the 
figure. The problem, then, is to find the centre E 
lying on D A produced, of a circle whose circum- 
ference, passing through A, shall cut D L produced 
in a point O, so situated that the arc A O shall be 
equal to the are A F, Since the follower is to have 
radial flanks, the radius A C of its pitch circle will be 
twice A E the required radius of the describing circle. 

The latter may be determined graphically by 
the aid of Professor Rankine’s constructions for 
rectifying a circular arc, and the converse, con- 
structions which are as elegant as they are simple, 
and as useful as both. Thus in Fig. 2, A D being 
the radius of the driver, A F the are of recess, F L 

the half thickness of the tooth, and A T the common 
tangent of the pitch circles, all as in Fig. 1; we first 
draw F A, and produce it to I, making AI=AB 


” ” 


k t ooth=space. 





| 
| 








It is true that if this second number 
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er 





with centre M and radius M G=} A G describe an 
are cutting D L produced, in O; finally draw O A, 
and bisect it at N by a perpendicular cutting 
D A produced in E; then the arc A O described 
about E as a centre will be equal to A G, and there- 
fore to the arc A F, as required. Consequently 
A Eis the radius of the minimum describing circle 
sought, and by doubling it we have the radius of 
the least pitch circle which can be used under the 
given conditions; the numbers of teeth being 
directly as the radii of the pitch circles, the solu- 
tion is complete. 

Next, considering the given pinion as the fol- 
lower, let it be required to find the smallest driver 
which can be used in outside gear, under the same 
conditions. 

In Fig. 3, let C be the centre of the follower, 








! 

A K the are of recess. The flanks being radial, E, 
the middle point of AC, is the centre of the 
describing circle, which cuts K C in O, making A O 
equal to AK; and O is the highest point of the 
required tooth at the instant of quitting contact. 

The radius of the driver will evidently be least 
when the tooth is pointed ; —_ that minimum 
radius A D to be known and the tooth to be com- 


pleted, then O D will bisect and be perpendicular 
to the chord F G, subtending the are which measures 
the thickness of the tooth, which is in this case one 
half the pitch arc; also we shall have 

A F=A O=A K=arc of recess. 


O A, O P, are equal to each other. 

We may now apply Professor Rankine’s pro- 
cesses to the solution of this problem, as shown in 
Fig. 4, where E D the line of centres, E A the 


Fig 4 





radius, and A O the given arc of the describing circle, 
with A T tangent thereto, are drawn as in Fig. 3. 
Having rectified the pitch arc and the arc of recess, 
we set off on A T a distance of A G equal to twice the 
latter, less half the former, also AM= A G, and 
about centre M with radius M G, describe an inde- 
finite arc. About O, with radius UO A, describe 
another arc, cutting the one previously drawn, 
in P; draw P A, and bisect it by the perpendicular, 
which produced, will cut the line of centres in 
D; and AD is the required minimum radius of 
the driver's pitch circle, 

| Now it will be observed that in both these con- 
| Structions, the assigned conditions furnish all the 
data required for verifying the results of the graphic 





processes by trigonometrical computation. These 
results differ in many cases so widely from those 
given by Professor Willis, and his standing as an 
authority is so high, that it seems proper before 
presenting our own Tables of Limiting Numbers, to 
illustrate at length the manner in which those 
numbers were determined. 


Exampte I. ’ 
ines { Follower of 10 teeth. Radial flanks. 
Arc of recess=pitch. Toot 
For convenience, let us take 10 as the radius of 
the pitch circle of the given wheel ; then in Fig. 4 
we shall have: 





























A a x 10 x dy x 2x 3.1416=9.4248 
AM=$ A G=2.3562 | deg. 
P M= AG=7.0686 180 
AC=10 rad. fol-| OAM= 36 
lower. 
AC M=0 A M=36 deg.=max.| AOM+AMO=144 
obliquity. | 4(M+0O)= 72 
f . ’ 
2: | : sin. AC M=36 deg. 9.769219 
a= J :AC= z 
a | 
EC L: OA=0 P=5.8778 0.769219 
F A M=2.3562 
O A+A M=8.2340 ar. com. 9.084389 
2: | :O0A—A M=3.5216 0.546740 
we deg. min. sec. 
<> ::tam $(M+0)=72 0 0 10.488224 
° 
Ls tam. § (M—O)=52 46 32 10.119353 
AOM=19 13 28 
;AOM=9 36 44 
deg. min. sec. 
> .f sin. AOM=19 13 28 ar.com. 0.482449 
as | :sin OAM=36 0 0 9.769219 
Bas ::A M=2.3562 0.372212 
Ee | —-_ 
=O: OM=4.2061 0.623880 
oO posers 
P M=7.0686 woes ee 
Rad.? x s x (s—PM) 
2)17.1525 cos. 4 PO M= — 6 Px OM 
s=8.5763 
s—P M=1.5077 
r Rad.? 20. 
; s=8.5763 0.933300 
: s—P M=1.5077 0.178315 
A} OP=5.8778 lo, oseaate) 21.111615 
&1 OM=4.2061 z 0.623880 1.393099 
2 2)19.718516 
ica deg. min. sec —_—— 
L cos. } POM=43 40 51 9.859258 
};AOM=9 36 44 
AON= 33 17 35 
OAD=90 deg. +OAM=126 0 0 





Draw the chord A P perpendicular to O D, then 
since the arcs A F, P G, are equal,we have 


A D N=180 deg.—(179 17 35)=0 deg. 42 m. 25s, 
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659 
deg. min. sec. 
f sin. ADN=0 42 25 ar. com. 1.908777 
7 :sin. AON=53 17 35 9.904014 


0.769219 


2.582010 


| 
E) : OA=5.8778 


#3 
m : A D=381.9531 : 
=minimum radius of driver. 
The numbers of teeth being proportional to the 
radii, it follows that if the driver is to be a complete 
wheel it must have 382 teeth, since a fractional 
tooth is impossible; and may have any number 
above that limit. 
Examp te II. 
Gi Driver of 382 teeth. Arc of recess=pitch. 
ive. ) Tooth=space. Follower to have radial flanks. 
This is the exact converse of the preceding case ; 
taking the given number of teeth, 352, to represent 
the given radius, we shall have in Fig. 2: 
deg. min. sec. arc A Fos}; X 382 x 2 x 3.1416 
ADF=0 32.67 = 6.2832 











ADH=0 42 24: A G=are A F=6.2832 
AHD=89 17 35.55 AD=—882. AM=} A G=1.5708 
OHM=90 42 24.5 O M=} A G==47124 
2 Rad. 10. 
tote] |: tan. AD H=0 deg. 42 min. 24.5 sec. 8.091169 
2s :: A D=382 2.582063 
BS 4 H=4.7193 0.673232 
A M=1.57 
H M=3.1415 
O M=4.7124 ar.com. 9.326758 
i. : HM=3.1415 0.497137 
eS deg. min. sec. 
is ::sin,. OH M= 90 42 24.5 9.999967 
° —_ -——— 
:sin. HOM = 41 48 17.5 9.823862 
OMA = 132 30 4 
180 0 0 
OAM+AOM= 47 29 18 
4(A+0)= 23 44 39 
f OM+AM=6. ar.com, 9.201819 
2.] : OM-AM=3.1416 0.497151 
aa J deg. min. sec. 
Sq} ::tan.$(A+O)= 23 44 39 9.643243 
HO omen 
L : tan. $(A—O)= 12 24 58 9.342213 


AEA=OAM=36 8 45=max. obliquity. 





2 sin. OAM =36 8 45 = ar.com. 0229236 
wosi J: sin. OMA =132 30 42 9 867596 
a< :: O M=4.7124 0.673242 
FOL. oa 0.770074 
2 log. 0.301030 
AN=}0A 0.469044 
mo sin. AEN= 36 8 45 ar.com. 0.229236 
mz(: AN 0.469044 
Sm< :: Rad. 10. 
$5 a 
e : AE= 4.9921 0.698280 
° 
AC = 9.9842 


= minimum radius of follower. 

This value being fractional, the next higher 
integer must be taken if the follower is to be a com- 
plete wheel; the given wheel of 382 teeth, there- 
fore, can drive a pinion of ten leaves but no less. 

Professor Willis correctly remarks that when the 
action begins at the line of centres, no pinion of less 
than ten leaves can be driven (the arc of recess 
being equal to the pitch) ; but in regard to the case 
considered in Ex. ], he says (** Prin. Mech.,” page 
210): “ Nothing less than a rack can drive a pinion 
of ten,” whereas it appears from the computation 
that it can be driven by any Wheel having 382 teeth 
or more. 

It is true that the computations are based upon 
Professor Rankine’s processes relating to circular 
arcs, which are avowedly but approximations ; they 
are, however, such close ones when applied to arcs 
no greater than those here involved, as to preclude 
the possibility that any error arising therefrom 
should affect the integers in the final result. And 
for practical purposes this is all that is required, 
since the numbers given in the Tables are those of 
complete wheels, capable of transmitting rotation 
continuously in one direction. 

Were it the object to determine with the utmost 
precision the limiting radii of the pitch circles, 
toothed segments of which might be used whether 
the given pitch were or were not an aliquot part of 
the circumference in any case, it would be necessary 
to apply a correction for the error in the process of 
rectification, in every instance, 

This, however, we have done only where the arc 
to be dealt with by either of Professor Rankine’s 
graphic methods is plainly excessive ; the end in view 





requiring only that the results of the computations 
of converse cases, as in the two examples given 
above, should be concordant in respect to the 
integers. ; 

(To be continued.) 


COPPER REFINING IN JAPAN. 
By Epsunp F. Monpy, F.C.S. 
(Continued from page 621). 

Tue object of the second or liquation process is 
the separation of the lead and copper in the alloy 
produced in the process described in our previous 
article. As carried out in Japan, the liquation 
process differs in many respects from that known in 
other countries by the same name. The form of 
the furnace is different, as are the manipulation and 
mode of conducting the operation, and the tempera- 
ture employed is considerably higher, so high in 
fact, that at some stages the contents of the cavity 
have the appearance of being quite liquid. Each 
of these differences tend to a more perfect separa- 
tion of the two metals. 

One important object of the liquation process is 
the desilverisation of the copper. Usually this 
is thoroughly effected, but the copper is left very 
little, if any, better as regards other impurities 
than it was previous to alloying it with lead. By 
the Japanese method, however, a very different 
result is obtained ; in this method the alloy is sub- 
jected to a very severe treatment in a highly-heated 
condition while fully exposed to the atmosphere. 
No doubt owing to the very gentle blast supplied 
as compared with the size of the furnace cavity, 
and the amount of charcoal consumed, the gases 
inside the furnace are for the greater part of 
the operation either neutral or reducing. But 
the metal is allowed to flow down an inclined gutter 
where it is so thoroughly stirred that scarcely any 
portion can escape being exposed to the purify- 
ing influence of the atmosphere while in the semi- 
molten condition. Such treatment must remove a 
large proportion of the volatile and more easily 
oxidisable metals, while a considerable quantity of 
the remaining impurities are collected and removed 
in the form of a whitish alloy known as shiromi. 

Japanese copper is remarkably free from arsenic, 
but the ore treated at the Umodane Copper Works 
in Echizen contains an abundance of this metal, as 
has been seen in the description of these works,* 
yet the copper produced after liquating is sent to 
the mint at Osaka, and beyond doubt forms a 
portion of that copper which is so remarkable for 
its purity. 

In order to further ascertain the extent to which 
the arsenic and antimony are eliminated during this 
process, the writer, with the kind permission of Dr. 
E. Frankland, carried out at the chemical labora- 
tories of the Science Schools, South Kensington, 
some analytical examinations of two sets of speci- 
mens illustrating the liquation and refining pro- 
cesses, One of these sets was from the refinery of 
Mr. Sumitomo, at Osaka, and the other was from 
the Kagoyama refinery ; the specimens included the 
following : 





From Osaka. From Kagoyama. 


1. Crude copper. 1. Alloy of lead and copper. 
2. Alloy of lead and copper. | 2. Copper from the liqua- 
3. Copper from the liquation tion process. 

process. 3. Refined copper. 
4. Refined copper. 4. Finished copper. 
5. Finished copper. 5. Shiromi. 


In the first place a preliminary examination was 
made by means of Marsh’s mirror test, when it was 
shown that none of the samples from Osaka con- 
tained sufficient of either antimony or arsenic for 
this test, and were therefore useless for the 
purpose of further investigation. This was con- 
firmed by examining ten grammes of the alloy of 
lead and copper for arsenic and antimony by the 
method adopted by Abel in estimating these metals 
in commercial copper, This test also proved these 
metals to be entirely absent. This fact sufficiently 
accounts for absence of any shiromi both in the 
samples or among the productions of these works at 
the time of our visit, as this product will be seen to 
contain large quantities of both arsenic and anti- 
mony. In the case of the samples from Kagoyama 
good mirrors were obtained by Marsh’s test from the 
lead and copper alloy and from the shiromi, but not 
from either of the other samples. A sample of the 
crude copper used at Kagoyama also gave a distinct 
metallic mirror. An estimation of the arsenic and 


* See ENGINEERING, vol. xxx-, p. 509, 








antimony was next made in the alloy of lead and 
copper, and an examination for the same impurities 
in the copper from the liquation process and a com- 
plete analysis of two samples of the shiromi, or more 
properly ‘ azuki shiromi,” so called from its outside 
bearing a resemblance to a peculiar red bean (azuki) 
grown in Japan, the outside of the alloy being of a 
deep red colour, while on its freshly fractured sur. 
face it is a bright white. This red colour or the 
surface would appear to be due to the volatilisation 
of some constituents of the alloy while in the molten 
condition, which thus leaves a thin film of copper 
over the surface. 

The examination of 10 grammes of the copper 
from the liquation process proved that both arsenic 
and antimony were absent. The analysis of the alloy 
of lead and copper gave the following result : 


Arsenic 1.1855 
Antimony ... eee ois oe : -108 
Lead... ate ene ees ‘ied e. 21.300 
Copper and impurities by difference 77.5065 


The analyses of two samples of shiromi, one from 
the Kagoyama Works and the other from a refinery 
in the province of Kaga, gave the following results : 


From Kagoyama. From Kaga. 
Copper 76.25 75.30 
Arsenic 12.52 12.09 
Antimony 2.89 2.51 
Lead 5.12 6.35 
Silver 0.39 0.415 
Iron ... 0.235 0.21 
Sulphar 0.57 0.74 


The following additional analyses connected with 
this work may be given here: 


Per cent. 
Crude copper from mae 0.105 
contain ‘ ; -- (Lead 5.100 
Liquated lead contained of silver ... 0.481 


The foregoing inquiry, though in many respects 
incomplete, is suflicient to show that during the 
process of liquation practically the whole of the 
metallic impurities are removed. In the case of the 
specially injurious metals, arsenic and antimony, it 
is seen that these are, toa large extent, concentrated 
in the bye-product shiromi, while the remainder no 
doubt passes off with the liquated lead or by volati- 
lisation. Additional evidence of the purity of the 
copper residue is found in the extemely small amount 
of loss it sustains in the refining operations, the 
object of which is to remove all the remaining im- 
purities. 


























In reference to the shiromi, which is formed as a 
bye-product, it is interesting to notice how nearly 
the analyses of the two samples agree, notwithstand- 
ing they were produced at works some hundreds of 
miles apart, and probably from ores in many re- 
spects different, a fact which, combined with its 
physical properties, as seen during its separation, 
and by which alone it is recognised by the work- 
men, would seem to indicate a more or less definite 
composition. 

In a short account of the Japanese liquation 
process given by Dr, Percy in his ‘ Metallurgy 
of Gold and Silver,” the author makes the signifi- 
cant remark that ‘if the operation is properly 
conducted no shiromi ie produced.” This how- 
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CONSTRUCTED BY MESSRS. BLUNDELL BROTHERS, ENGINEERS, LONDON. 
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ever, is not in accordance with the writer's ex-{ width; at its lower end it is about 7 in. wide, and | 


perience, who found it always produced whenever| 1} in. deep at the middle. 
the operation was conducted with care, and the| The gutter is formed along the top of a raised | 
crude metals gave evidence of containing arsenic| mass of clay solidly rammed down, the upper surface 
and antimony as impurities; in fact one of the! of which is made smooth, and itis faced with the 
most interesting features of the process was| usual mixture of clay and charcoal dust. 
that showing the care the workmen take to| Behind the back wall at a little above the level | 
thoroughly separate this product, and thus prevent | of the top of the structure the bellows is placed, | 
it passing into the liquated lead on the one hand or| from which the blast passes through the wall | 
being left in the residual copper on the other,| along the top and enters the furnace cavity | 
either of which would result in the retention of im-|from above. The passage for the blast is| 
purities which it is most desirable to remove, There | made in a mass of clay placed on top from the| 
can be no doubt, however, that in treating metals; back wall to near the front. The passage thus | 
obtained from ores containing little or no arsenic or | formed fas a slight inclination downwards and 
antimony, no shiromi or product corresponding to| forwards, and is terminated in a vertical slit 
it will be produced, jabout 34in. long and gin. wide, placed parallel 
The furnace in which the liquation process is con- to the front of the furnace, The blast thus enters 
ducted is made as follows: A rude structure about | the furnace in a thin sheet (fan-shaped) across from 
3 ft. square and 18 in, high, made of rough stone, | side to side, and directed vertically downwards. 
bound together by a mixture of clay and water, is | This slit is placed about 7 in. from the front, while 
raised upon the ground. Around two of its sides,| the clay covering is continued for another 3 in., 
the back and left hand, vertical walls are built up| thus leaving an opening on the top of about 12 in. 
which support the hood formivg the lower part of | long by 4 in. wide. The only other opening on the 
the chimney. The other two sides are vertical, and | top is one placed over the slit or nozzle for the pur- 
the edge formed by them is rounded off. pose of cleaning it and the blast passage when re- 
In the middle of the upper part of the front face | quired. 


a cavity is formed extending backward about 17in.| There are two covers used, one for the front and 
y | 








The opening of this cavity on the front face is a| the other for the top. The former is a rectangular 
rectangle about 12 in. wide and 11 in. deep. The} slab of well dried fireclay about 15 in. long and 
vertical edges of this opening are bound by narrow | 14 in. deep. Small rectangular pieces are cut from 
plane surfaces, which are recessed about 3 in. from | its two lower corners about 2} in. to 3 in. long and 
the front face of the structure. From the lower | 2 in. deep, thus narrowing the lower edge to about 
part of this cavity a gutter is formed sloping down- | 8} in. to 9in., which narrowed part roughly fits 
wards and terminating in a circular hole formed | into the depression at the upper end of the gutter. 
in the ground. This cavity is about 12 in. in dia- |The tops of these small rectangles form shoulders 
meter, and 3in. deep. The gutter is concave ex-| which are used to support the cover at different 
cepting just at its higher end, where it is 9} in. to| heights while working. There is also a slight de- 
10 in. wide, and 14in, deep for nearly its whole | pression in its front faces to receive the end of a 
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pointed tool to keep it in its place. The top cover 
is also of clay, about 14 in. long and 4 in. wide, and 
has a projection on the top with a hole passing 
through it by which it is lifted about while hot. 

(To be continued). 





THE “WATERWITCH” PUMP. 

In the early part of last year (vide page 61 of our 
thirty-first volume), we illustrated and described an 
ingenious arrangement of pump which had been designed 
and patented by Messrs. Blundell Brothers, of West India 
Dock-road, Limehouse, and to which they had given the 
name of the “ Waterwitch” pump. Mesers. Blundell have 
since made these pumps of large sizes, and we now annex 
an engraving of one of these combined with a horizontal 
engine. 

As will be seen from our illustration, the steam engine 
cylinders ar. mounted on the top of the pump barrel, and 
the crankshaft carries at one end a flywheel and at the 
other a pinion gearing into a spurwheel mounted on the 
three-throw crankshaft from which the pump is driven. 

The pump is titted with four pistons and two sets of 
suction and delivery valves. If we number the pistons 
from the front end of the pump barrel, pistons 1 and 3 
are, as will be seen, connected together and driven by a 
piston rod, which is coupled to the central crank on the 
pump crankshaft, while pistons 2 and 4 are also con- 
nected together, their piston rod passing out of the rear 
end of the pump barrel, and being attached to a cross- 
head, from which rods return along the sides of the 
pump barrel, as shown, these rods being coupled to the 
two outer cranks on the pump crankshaft. It will be 
seen that from this arrangement the two sets of pistons 
move in opposite directions. 

Of the two sets of suction and delivery valves, one \set 
communicates with the spaces between the first and 
second and the third ani fourth pistons, while the other set 
communicates with the space between the second and 
third pistons, and the spaces between the end covers and 
pistons 1 and 4 respectively. The action of the pump 
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will thus be readily understood. During one-half of the 
revolution of the pump crankshaft the water is expelled 
from between pistons 2 and 3 and between pistons 3 and 
4, these pistons approaching each other, while the other 
spaces are being filled from the suction ; during the next 
half revolution these conditions are, of course, reversed. 

The arrangement is one which enables a very powerful 
pump to be got into a limited space. One of these pumps 
employed for surface drainage at Silvertown pumps 2000 
gallons per minute; ithas 14-in. suction and delivery 
pipes, and has no strainer on the suction, it being one of 
the conditions of the contract under which it was put up, 
that itshould pass anything which might come along in 
the shape of dead animals, pieces of sacking, baskets, 
&e. This pump has been successfully at work for about 
a year, and we may mention that when quite empty and 
with a 14 ft. lift on the suction side and a 2} in. cock full 
open on the suction pipe, the pump will charge itself and 
deliver its full quantity after four or five revolutions. 
We may add that the Orient steamer Austral has been 
fitted with two of the Waterwitch pumps (7 in. and 
54 in.) driven by steam direct, and capable of delivering 
together over 30,000 gallons per hour. These pumpsare 
fitted on the main deck 31 ft. above the hold, and special 
arrangements have been adopted to enable them to work 
with a verg high suction lift. 








ANTHRACITE, OR STONE COAL. 
By Ricuarp W. PER«INs. 
(Concluded from page 625). 

I canyot agree with those who think that(artificial blast, 
as it is inappropriately called, if that term is used to designate 
blast that is forced into a furnace in contradistinction to 
being drawn through it, is necessarily wasteful of heat. If 
more heat be thrown out than is required, or, though required, 
can be utilized, waste must of course ensue; but, unlike the 
winds ungovernable, the moment they are set loose from the 
cavern of (Eolus, impelled or forced blast can be so regulated 
as to blow instantaneously at command and in any direction 
as gently as the zephyr or with the fury of the hurricane ; 
but if a violent current be drawn through the fire by increasing 
the draught in the chimney, the essential elements of heat are 
liable to be wasted, and must be so because they escape un- 
utilized, and therefore do not produce or impart heat. I 
consequently prefer impelled to suction blast for all coals, 
anthracite or other, as being both more economical and also 
more effective, and by its adoption, provided the smoke diffi- 
culty in cases where anthracite may not be used can be got 
rid of, the necessity for the funnel, a very inconvenient ap- 
pendage we should imagine in ironclads, would be avoided. 

We are, as Mr. F. Flannery very truly observed in a paper 
read on May 7, 1878, at the Institution of Civil Engineers, 
“ On the Combustion of Steam Boilers of very High Pressure,” 
very far short of the practical realisation of the theoretical 
value of fuel, andj I may add, or of having exhausted all 
the possibilities of increased boiler effectiveness. At the 
meeting to which I allude, it appeared to be generally 
agreed that the greatest practicable boiler efficiency cannot 
be attained by chimney or suction draught except at a 
wasteful expenditure of fuel, and this was especially insisted | 
on by Mr. F. J. Rowan in the remarks which that gentleman 
contributed tothe discussion which the reading of the paper 
elicited. The importance which attaches to the subject, and 
more especially «hen ccnsidered in relation to the Navy and | 
ocean-going steamships, it is impossible to exaggerate, and it 
is also in this direction that the economical advantages to be 
derived from the use of stone coal will to the greatest extent 
be realised from the saving it will effect, not only in fuel, but 
in weight and in space. ; 

The application of an adequate forced blast, which can be 
regulated at will, would also often enable steamships, whether 
of the Navy or the mercantile marine, at foreign stations to 
employ efficaciously the coal produced in those localities, and 
which might otherwise be impracticable, and at a great saving 
ofexpense. This appears tome to present a feature possibly 
not unworthy of the attention of the Government. 

I am aware that attempts have been made to show that 
the terms “forced blast” and “chimney draught” imply 
merely a distinction without a difference, because the effect 
produced results from the same cause in both cases, and that 
this therefore will be solely determined by the extent to which 
the natural atwospheric equidbrium is disturbed, irrespec- 
tively of other conditions, a propositicn which | consider es 
unsound in theory, and one which can certainly derive no 
support from practice. The mechanical action of a pair of 
bellows on a fire, for example, is very different to that of 
chimney draught, although the force exerted may be equal in 
both cases—the force exerted by the bellows causes the 
flames to spread on all sides laterally as well as vertically, 
whereas in the other case they flow direct to the chimney. 

Chimney draught ought to be no greater than sufficient to 
allow for the adequate escape of the necessary residium of com- 
bustion, and in furnaces fed by impelled blast rather than by 
exhaust to support and accelerate that combustion or the utili- 
zation of those gaseous products of fuel consumption by their 
combination with the requisite proportion of oxygen, and by 
which the twofold advantage of increased boiler efficiency and 
tuel economy are secured. But Ido not say that in cases of 
such rapid combustion and even though this be effected by 
forced blast, whether in order to obtain the best possible 
economical results, an area larger than is at present, even in 
the best constructed boilers, provided, and which shall be pro- 
portionate to the greater quantity of the gases thrown off, and 
the heat produced by their utilization, will not be found 
necessary—for if heat be thrown off more rapidly than it can 
be imparted to the boiler tubes a greater or less proportion 
must be wasted. 








It has been stated, and it is doubtless true, that the very 
arguments aud excuses brought to bear against the more 


highly carbonaceous anthracites are identical with those that 
were once urged against “ Cardiff coals,” but it is also true 
that these arguments have been continued to be used against 
anthracite from a time anterior even to the birth of the 
Welsh steam coal trade, before, so far as I am aware, a 
single steamship had “ paddled” across the Atlantic, or the 
Great Western, soon to be regarded as the eighth wonder of 
the world, had been laid upon the stocks. 

I say then that not only have these arguments, as 
applied to Cardiff coals, been dropped for more than a quarter 
ot a century, but thatitis impossible to conceive a distinction 
more marked than that afforded in the present respective 
positions of anthracite, and of its great and eminently suc- 
cessful, if not superior rival, a contrast which presents the most 
striking, and, at the same time, the most convincing proof of 
the fallacy of attributing its cause to mere prejudice and 
excuse. That prejudice exists, we know, but the surest means 
of conquering it 1s to prevent Truth from becoming its ally, 
for had not Prejudice in this instance derived its main support 
from Truth, the former would have been as completely van- 
quished in the case of anthracite as it has been in that of its 
rival. 

I will not attempt to conceal the fact that the appliances 
I have suggested and advocate would in numerous instances 
facilitate the use of small and inferior coals, gas coke, &c., the 
price of which is so much less, and render these, as well as 
anthracite, more generally available, but such is the general 
scepticism, the natural result of many and oft repeated 
failures, which prevails as to the practicability of using stone 
coal, that I doubt whether in many instances the recommen- 
dation to adopt appliances, the utility of which related to 
anthracite exclusively, would receive so much attention as 
would be paid to it if it could be shown that the advantages 
they afford were not thus described ; but the position in which 
anthracite would be placed by their adoption will be no longer 
in any instance one of impracticability, for the question will 
then resolve itself into one solely of comparative commercial 
advantage. Nor in estimating this must we banish the con- 
sideration of the question of the comparative economic value 
of the small of stone coal, a consideration doubtless also 
applicable to the small of Welsh steam coal. I am led to 
believe from one or two experiments I have made that, 
provided the small be equally pure, the use of the best stone 
coal in the proportions of two-thirds large to one-third small 
would give equally good economical results as the large alone. 
While admitting the absolute smokelessness of stone coal to 
be agreat advantage in its favour, the issue nevertheless 
mainly depends upon its comparative economic merits. 

In support of these foregoing arguments, I would invite 
attention to the statements, and the conclusions to be drawn 
from them, contained in some remarks made by General 
Campbell, R.A., upon a paper read at the United Service 
Institution on the 20th June, 1877, by Captain Hamilton 
Geary, R.A., on “Combustion of Fuel in Boilers.” The 
general, referring to the considerable saving which had 
resulted from the use of anthracite at the Royal Arsenal of 
Woolwich, and where it had been introduced on his recom- 
mendation, said that its application, although successful in 
some cases, was not so in others, and attributes the cause to 
insufficiency of draught, and it may, so far as it goes, be the 
correct one; but by increasing the chimney draught, the 
evaporative efficiency of ordinary coal would be increased as 
well as that of anthracite, and I believe it would be attended 
with loss in the economical results. That such insufficiency 
of chimney draught presents no necessary difficulty, it has 
been one of my main objects to show, while it is at the same 
time indisputable that were it necessary to work those 
boilers in which anthracite is successfully and advantageously 
used to the full amount of evaporative efficiency attainable 
by the use of the best steam coal, anthracite would com- 
pletely fail in accomplishing it unless speciat means were 
employed to accelerate its action. And I will further add 
that without some such appliances of forced blast even the 
very best steam coal of South Wales must fail to render boilers 
capable of realising the highest degree of efficiency of which 
they are susceptible, but that by the adoption of such 
methods as I have suggested such efficiency is equally 
attainable by the one coal and by the other, the economical 
advantages remaining, as I confidently believe, in favour of 
anthracite. 

Referring again to the results of the trials on board the 
Elephant, we find that, with ordinary furnace and chimney 
draught, Welsh steam coal evaporated 162.70 lb. water per 
square foot grate surface per hour, and 8.90 Ib. per 1 lb. of 
coal; anthracite evaporated 115 lb. water per square foot 
grate surface per hour, and 8.30 lb. per 1 lb. of coal. 

With ordinary furnace and chimney draught increased by 
a steam jet in funnel through a pipe, the nozzle of which was 
1 inch in diameter, steam pressure 15 1b., Welsh steam coal 
evaporated 277 lb. of water per square foot grate surface per 
hour, and 9 |b. per 1 1b, of coal; anthracite evaporated 
195 lb. of water per square foot grate surface per hour, and 
8.90 lb. per 1 Ib. of coal. 

In the trial of Welsh steam coal the steam jet had to be 
stopped, as the feed could not be supplied fast enough to keep 
pace with the evaporation, but taking it at the highest rate 
of evaporation in any one half-hour, the quantity, instead of 
being 277 lb., would be 306 lb. water per square foot per hour, 
and the coal consumed, instead of being only 30 lb., would 
have been 34 lb. per square foot per hour, but this result 
would have been far exceeded by the use of a steam jet blower 
such as I have before described with a nozzle of only one- 
third of an inch diameter, and with 40 lb. steam pressure 
delivering 2400 cubic feet of air per minute, the grate surface 
of the furnace in which this trial was made being 15.58 square 
feet, and reckoning 250 cubic feet of air to every 1 Ib. of coal 
consumed, the quantity supplied would be sufficient for the 
combustion of 37 lb. of coal per square foot per hour, and 
more water would have been evaporated per each 1 Ib. of coal 
consumed. 

With fan forced blast and hollow fire bars, Welsh steam 
coal evaporated 206 lb. water per square foot per hour, and 
10.25 lb. per 1 lb. of coal; anthracite evaporated 239 lb. water 
per square foot per hour, and 9.50 ]b. per 1 lb. of coal, 








anthracite (blast diminished) evaporated 156 lb. water per 
square foot per hour, and 9.48 lb. per 1 Ib. of coal. 

No deduction has been made for the blast power, but cal. 
culating it atthe same asin the Swansea trials, the records 
of which I have given, we should have respectively 
10.17 Ib., 9.43 lb., and 9.41 1b. of. water per 1 Ib. of coal 
instead of 10.25 lb., 9.60 lb., and 9.48 Ib. 

One circumstance is important to be noted in connexion 
with these experiments. In the boiler in which they were 
made were two furnaces, the trials with the forced blast being 
made in the one, and those with chimney draught in the 
other, means being adopted to prevent a return draught, but 
it will be obvious that there would be greater room for expan. 
sion in the tubes in proportion to the combustion when only 
one furnace was used than if both had been simultaneously 
in action; and I would contend that this more than com. 
pensated the evil caused by so enormously an increased suc- 
tion blast, and which will account for the fact that when the 
chimney draught was thus increased by the steam jet blast 
in the funnel, the economic results were (contrary to all 
known experience) superior rather than otherwise to those 
obtained when only the ordinary chimney draught was 
employed. Yet, notwithstanding that the waste which would 
under ordinary circumstances have resulted, was avoided, the 
economic results obtained by forced blast, which derived no 
advantage, or, at allevents, one not to be compared to that 
obtained in the other case from the circumstance we have 
named, were nevertheless considerably higher than when 
either the ordinary chimney draught was employed, or when 
this was increased by the steam jet blast in the tunnel. 

It may be said that the evaporation per square foot was not 
so great when forced blast was employed as the largest result 
given by the steam jet suction blast; but asthe economy was 
as good when 239 1b. were evaporated per square foot per 
hour by forced blast as when with the same coal the evapora- 
tion was only 156 1b. per square foot per hour, we certainly 
have no right to assume that an inferior economical result 
would have been shown had the evaporation been increased 
even to 320 lb. per square foot per hour, nor have I any 
doubt that had ail the means been adopted for insuring 
the utilization of the gaseous products of combustion to the 
full extent that the method admits of, that a similar econo. 
mical result to that named by Dr. Frankland betore quoted 
would have been produced. 

I would now call, particular attention to the following 
statements in the report of Messrs. McKean and McKlarty, 
which I have before referred to : 

lst. That to raise steam with anthracite to the pressure 
required, one square foot of grate surface is needed for every 
unit of horse power. | must presume this to mean nominal, 
and say 100 nominal horse power = 450 indicated horse power. 
But according to the best authorities (see Allan’s “ Guide to 
the Marine Engine), the correct proportions in marine boilers 
are only from .12 to .14 square teet to each unit of indicated 
horse power, .*. 100 nominal horse power, or 450 indicated 
horse power, need, if anthracite be used, 100 square feet of 
grate surface, but as only .14 square feet are allowed to each 
indicated horse power, .°. 450 indicated horse power are 
allowed only 63 square feet, or less than two-thirds of the 
area that anthracite requires. 

2nd. In comparing anthracite and bituminous coal in rela- 
tion to the question of economy, the report says that by the 
use of the former a saving of 20 per cent. was effected in 
stowage, and from 40 to 40 per cent in the quantity of ccal 
consumed. 

So far, then, from these reports being antagonistic to the 
opinions I have expressed, they fully support and confirm 
them, They equally substantiate both sides of my argument. 
Nay more, tor while they establish the fact of the necessity 
of special adaptations, they far exceed all that I have 
ventured to pronounce in regard to the economical advan- 
tages which the use of anthracite under suitable conditions 
confers. Added to this, the statements of General Campbell, 
and of other equally impartial authorities, the trial at 
Cherbourg Dockyard, and the enormous value of the gaseous 
products of anthracite combustion experienced at the iron 
works, but which in cases where such rapid evaporation as 
I have referred to, would, under the system at present 
adopted in steam vessels, be to so large an extent wasted— 
all testify to the superior evaporative power which anthra- 
cite is capable of yielding, and the economical advantages 
to be derived from its use. And I close my remarks by 
saying that a coal which enables a common domestic grate of 
the usual size in proportion to that of the room it is intended 
to warm, to throw out, and in the coldest weather, sufficient 
heat for the purpose for a period of six hours without having 
been once replenished, nor even touched during that interval, 
must, I think, be possessed of properties that enable it to 
render economical advantages which no other co can 
confer. 

It is most important to bear in mind the difference in the 
mechanical action of blast on anthracite and for example on 
the best Welsh steam coal; each lump of the latter assumes 
in combustion a form resembling an open cauliflower with 
deep chinks and crevices penetrating from all parts of its 
exterior into its very centre, all of which constitute so many 
receptacles for oxygen, whereas upon a lump of anthracite 
the blast only acts upon the surface. I have known a 
piece of anthracite which, after having been passed through 
a blast iron sweating furnace and then broken, has presented 
in its centre the appearance of never having been in a fire at 
all. The admission of oxygen into the interior of the lumps 
of coal not only induces more rapid combustion, but a con- 
siderably larger proportion of the gases thrown off are utilised. 
In the case of anthracite this condition is absent, hence when 
very rapid combustion is effected by chimney draught it is 
obvious that the air current passing through the fire and 
thence so rapidly over it, must necessarily draw off a large 
and probably the greater portion of the carbonic oxide pro- 
duced, and which is thus wasted up the chimney, whereas in 
the case of the steam coal much of the air current will 
pass into the interstices of the upper lumps of burning coal, 
as well as those which are in immediate contact with the 
grate surface. But although the waste of the gases thrown 
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off by avthracite is lessened when forced instead of suction 
blast is employed to thus accelerate combustion ; still, if the 
blast be not properly applied, considerable waste will and 
must result. Tagain refer my readers to the value of the 
gaseous products of anthracite realised at the iron works ; 
and, indeed, the more I reflect upon the considerably larger 

roportion of these gases that must now, for the reason I 
oe given, escape unutilized in the case of anthracite, from 
the furnaces of steam boilers, than in the case of steam coal, 
we have perhaps more cause for astonishment, not that 
anthracite did not in my own trials shown better comparative 
economic results, but that these were so comparatively good. 
Nor can there be any question that the method I advocate 
contains all the essentials for increasing the economical 
advantages, and to so —_ an extent as to present no reason 
to doubt the possibility of securing an economic evaporative 
result of at least 12} 1b. of water per each 1 lb. of coal con- 
sumed, with probably a higher amount of boiler efficiency 
than has hitherto been obtained. 

In calling then upon those who hold patents for their par- 
ticular modes of carrying out the system I have described, 
to perfect their application, and they have all the materials 
at hand, I al remind them that nothing can be con- 
sidered good so long as there exists an attainable better ; but 
it is a question involving issues of far greater moment than 
the private interests of patentess. It is one of national im- 
portance. I am convinced that a very large saving in the 
consumption of fuel in steam boilers can be effected, and as 
I have already said, and would now repeat, that the import- 
ance of the subject in relation to the Navy and ocean-going 
steamships cannot be exaggerated, and the matter is, there- 
fore, wall Qauvian of the attention of naval engineers ; but 
so long as the primitive, and I may say barbarous, method 
of chimney draught is persistently adopted for the purpose 
of accelerating, to the extent now demanded, the combustion 
of fuel in steam boilers, so long must the present enormous 
coal waste continue. 

Lastly, let me say that in the present article and those which 
have preceded it I have sought to present, however feebly 
and imperfectly, the subject = which I have ventured to 
treat fairly and impartially before the public, and that 
should Lin the attempt to faithfully discharge the obliga- 
tions which this necessarily imposes have, in the opinion of 
some, unhappily laid myself open to the charge of having 
played the part of the devil’s advocate, whose office in the 
Church of Rome it is whenever a saint is about to be 
canonised, and lest a too favourable estimate should be formed 
of the merits of the departed, to search out all the vices and 
faults that he may be known to have committed, as well as 
all others he may be supposed to have been guilty of during 
his lifetime. I would remind such accusers, it I may be 
allowed to continue the parallel, that even if it be true that 
I have acted the part which 1 have supposed may possibly 
be ascribed to me, it is notwithstanding to me as I believe, 
rather than to themselves, that the canonisation of their 
saint will be due, But lest there should be objectors of 
another class, who may perchance take exception to the 
terms of eulogy in which it may be thought I have clothed 
the language I have employed to extol and magnify his 
virtues, to these I would say, Have I not exposed all his 
defects, whether known or apprehended? (if not I shall 
feel grateful to any one who will enable me to rectify the 
omission), and may I not with confidence ask them to lay 
their finger upon one that I have left unmentioned or even 
unanticipated? Nay more, have I not advanced so far in 
this direction that another step would have carried me across 
(these are no mere figures of speech) the boundary line 
which separates the territory of reality and fact from the 
regions of exaggeration ? 

Or on the otner hand, have I ascribed to him a single 
virtue which I have not established, either upon facts them- 
selves or upon their legitimate and logical consequences and 
conclusions ? 

For myself I may truly say that I have endeavoured to 
“‘Nought extenuate nor set down aught in malice,’’ and 
that should any of my statements be, however uninten- 
tionally inaccurate, or the conclusions I have drawn from 
them untenable, I shall be thankful for correction, my aim 
having been simply to elucidate the truth; and therefore 
I have chosen as my motto, 

“ Magna est veritas et prmvalebit.” 


ON THE ACTION OF THE MICROPHONE.* 
By Professor Jams Brytu, M.A., F.R.S.E. 

In the microph transmitter, as usually employed in 
circnit with a battery and a Bell telephone, we have 
essentially two pieces of carbon resting lightly against each 
other through which the current passes. That the instru- 
ment may work effectively two things are requisite ; first, 
that the carbons be always in contact or at least sufficiently 
near for the current to pass between them, and, secondly, 
that they may be not pressed together so tightly as to prevent 
any motion of the one relatively to the other. This state 
of things is sufficiently well described by the term ‘‘ loose 
contact,’’ first used, I believe, by Professor Stokes. 

To understand the action of the microphone we have to 
find out what effects are taking place at the loose contact 
when the instrument is acted a sonorous waves. 
These are twofold ; first, the effect produced by the sound 
waves (that is, the variations of density due to the con- 
densations and rarefactions of the air), which pass directly 
through the air when they arrive at the loose contact, and, 
secondly, the effect produced by tremors set up in the 
entire instrument, wooden supports and carbons ——- 
by the sound waves which strike against it and are thereby 








sto ° 

Por distinction we may call the first of these the air 
effect and the second the tremor effect. 

In my experiments I have endeavoured to arrange the 
instrument so as to isolate these effects, and, as far as 
possible, examine each of them separately. To isolate the 








* Paper read before the Koyal Society of Edinburgh. 





air effect it is obviously necessary either to fix the carbons 
rigidly im their supports so as to avoid any motion of the 
one relatively to the other, or to use a strong current and 
place them just clear of contact with each other. 

The following experiment illustrates how this may be 


done. 
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A, B, and C are three blocks of brass firmly fixed to a 
heavy wooden soleplate. To the top of A is soldered a piece 
of brass tube H about 2 in. long and in. bore. To the 
top of B is soldered a piece of similar tube K about 4 in. 
long. Through C passes a fine screw S worked by a milled 
head M. A piece of carbon rod E is fixed firmly into H 
and has a hole } in. in diameter drilled through its centre. 
A long piece of carbon F pointed at one end passes tightly 
through the tube K and can be moved backwards and for- 
wards by the screw S. A piece of india-rubber tube L is 
passed over the left end of the tube H, and to this is 
attached a mouthpiece M. By means of the wires x and y 
soldered to the carbon rods, they are putin circuit with the 
battery (twenty Grove’s cells) and the telephone T, which 
must either have a small resistance or be placed in a sepa- 
rate circuit from that containing the battery so as to be 
acted upon inductively. 

When the carbon Fis screwed tightly into the hollow of 
E the circuit is completely closed and no sound uttered 
into M is heard at T'. But when F is drawn gradually 
back until small electric arcs are seen to pass between F 
and|E, every sound uttered into M is loudly and dis- 
tinctly reproduced in the telephone T. Here we have 
clearly only the air effect acting, and that solely upon the 
small electric arcs passing the carbons. 

I have found it, as yet, somewhat difficult to get the 
sounds to last for any length of time in consequence of the 
arc distance soon getting too great for the current to pass 
and requiring re-adjustment. When the arc begins and 
ends a sharp click is heard in the telephone; but in the 
interval during which the arc lasts the sounds are distinct. 

As far as the tremor effect is concerned, it is obvious 
that the microphone action must depend, either (1) upon 
the variation of resistance due to variation of pressure, or 
(2) to variation in the extent of surface contact due to the 
elastic yielding of the carbons under pressure. 

To test the first of these causes, I made about two years 
ago some experiments on the effect of pressure upon the 
specific resistance of carbon. For this purpose I took a 
short length of carbon rod, and soldered wires to it ata 
short distance from each end. By means of these wires the 
resistance of the carbon rod was balanced in the Wheat- 
stone bridge. Pressure was then applied by means of a 
lever to the carbon in a longitudinal direction. No 
appreciable variation in the resistance was observed even 
under considerable pressure; and it only became manifest 
when the pressure was sufficient to bend or crush the 
carbon. I have recently repeated these experiments with 
the greatest care, and found the same results. I observed 
also that similar experiments, with the same result, have 
quite lately been made by Professor Silvanus Thompson. 
Hence we can ly, I think, believe that variation of 
specific resistance due to pressure can have the slightest 
effect in producing the microphone action. 

To test the second cause above mentioned, that is, the 
variation of resistance due to variation in the extent of 
surface contact due to elastic yielding under pressure, I 
experimented as follows: In the apparatus already 
described, I replaced the tubular carbon by a finely-pointed 
piece, so as to have two fine points exactly opposite each 
other. The resistance of the points was balanced in the 
bridge in the usual way. Pressure was then applied by 
a known number of turns or parts of a turn of the fine 
screw, and the change of resistance noted. Thescrew was 
then brought back to former position, and the pressure 
relieved so as to allow the elasticity of the carbon to act 
and restore the points to their first condition. It is obvious 
that if the change of resistance were due merely to elastic 
yielding it should now be the same asbefore. This I found 
not to be the case. From the gritty nature of the carbon 
the points of contact I found were perpetually changing, 
and hence the variation of resistance produced in this way 
obeyed no regular law. From this irregularity it is im- 
possible, I think, to conclude that this cause could explain 
the transmission of musical sounds for less articulate 
speech. 

As far as my experiments go, the following appears to be 
something like the true explanation of the microphone 
action. What I have termed the air and the tremor 
effects take place simultaneously. The tremor effect 
produces a jolting of the carbons sufficient to allow 
momentary minute electric arcs to take place between the 
points which are just clear of contact with each other. 
Simultaneously with this the air effect comes in, and, on 
account of the variations of density due to the condensations 
and rarefactions of the air, acts upon the minute electric 
arcs so as to vary their resistance. The tremor effect 
explains merely production of the musical pitch of the 
sounds heard in the telephone, whereas it is to the air effect 








that we must look for the transmission of the quality of the 
sounds uttered into the microphone transmitter. The 
microphone is thus so far a delicate make and break 
analogous to the old Reiss transmitter, with the important 
addition, however, of minute momentary gaps filled with a 
material which is sensitive to the minute harmonic varia- 
tions of the atmospheric density which constitute sonorous 
vibrations, . 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLxsBROUGH, Wednesday. 

The Cleveland lron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and the 
tone was firmer in sympathy with the advance of prices in 
Scotland. Messrs. Connal and Co., the warrant store- 
keepers, have had a stock of 124,724 tons, which is a 
decrease of 1713 tons compared with last week. In Glasgow 
they hold 636,886 tons. The Cleveland ironmasters held 
their weekly meeting and decided to adhere to their com- 
bination price, viz., 438s. 6d. per ton for No. 3, and 
merchants also quoted this figure. There was not much 
business transacted, buyers still holding off in the hope of 
lower prices. Shipments are improving. It is e 
that the returns of the exports of iron from Middlesbrough 
for this month will reach about 65,000 tons. This is much 
better than was expected a fortnight ago, but it is still 
short of the shipments for the past few months. 


The Manufactured Iron Trade.—Throughout the North 
of England the manufactured iron trade continues steady 
on the basis of 61. 15s. per ton for ship plates, less the 
usual discounts, and 61. per ton for angles. There is not 
that inquiry for forward delivery that could be desired. 
The output at the mills and forges is satisfactory. 


The Board of Arbitration.—For the past thirteen years 
the Board of Arbitration and Conciliation for the North 
of England manufactured iron trade has done good service 
in settling the disputes which have risen between masters 
and men, and i This useful institution 
has been very —_ broken up. Since the award of Sir 
Joseph Whitwell Pease, M.P., in May last, the iron- 
workers have shown a great amount of dissatisfaction, and 
it was felt by both masters and the delegates of the men 
who usually attended the Board that arbitration was on 
its trial. The representatives of employers and the dele- 
gates of the men had agreed to refer the wages question to 
Sir Joseph Pease, and both sides were pledged as usual to 
accept the award and loyally abide by it whatever it might 
be. The award was unsatisfactory to the men, and at 
many works they struck. After some delay they returned 
to work, but it was felt that the Board had lost its power, 
and it was resolved to appeal to the men by ot to 
ascertain whether they wished the Board to continue or 
not. The ballot was taken., and to the credit of the men 
there was a majority for its continuance ; but there was a 
very large minority against it. Under the circumstances 
it has been determined to continue the Board till the expi- 
ration of the Pease award, which ends on the 28th October, 
and by that time it is believed that the bulk of the iron- 
workers will give in their adherence to arbitration. It 
would be lamentable if the men in any temper upset an 
institution, the principle of which is certainly right, and 
went back to the barbarous system of strikes to settle 
their trade disputes. The Board is capable of improve- 
ment. Times have changed since its formation. Let the 
men and masters take counsel with experts and alter the 
rules which regulate their arbitrations so that they can get 
nearer justice than they have hitherto done, and benefit 
both the trade and themselves. 

Shipbuilding and Engineering.—In shipbuilding and 
engineering there is nothing new to report. Six months 
have now passed over since the shipbuilding trade was 
reviewed. Statistics have not yet been obtained to show 
exactly how this great industry has been going on since the 
Ist of January last, but we gather from incomplete 
information that it was never in a healthier state than it is 
in at present. The prospects, too, arefairly good. Marine 
engineers are very busy. 

The Coal and Coke Trades.—Coals of all kinds are in 
poor request, but there is an excellent demand for coke at 
good prices. 





SoutH AUSTRALIAN HARBOURS AND JETTIES—The 
new works undertaken during the past year have not been 
numerous, but the record is satisfactory. The Kingston 
pier has been completed. The jetty has remained, with 
the exception of a short interval, open for traffic since 
July, 1880. Proof has been afforded that it is not strong 
enough to allow of vessels lying alongside with 
safety, and to adapt it for this pur it is being pro- 
tected at the head and on each side by an outside tier of 
large timber piles connected by wales. The Kingston old 
jetty is to be removed altogether. The Wallaroo jetty 

been completed, at a cost, including a sea wall and 
eng of 33,0001. The question of providing ap- 
pliances for loading and unloading vessels is under con- 
sideration. The Port Germein jetty has been completed 
to its length of 5051 ft., at a cost of 13,9851. The Port 
Rickaby jetty has been extended 255 ft., which gives a 
depth of 14 ft. 6 in. at low water. Other jetties have been 
completed. The Corny Point Lighthouse has been finished, 
at a cost of 28591., and the light was expected to be ready 
for use on January 10. The thee Northumberland Light- 
house, for which the contract price is 34031., is expected 
to be ready for use in April. The Goolwa Ferry has been 
extended. The construction of the Victor Harbour Break- 
water is, since the settlement of the dispute, proceeding 
well in the hands of Mr. Robb. 
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LOCK AND BLOCK SIGNALS (HODGSON’S SYSTEM); L.B. AND 


S.C. RAILWAY. 


MESSRS. SAXBY AND FARMER, ENGINEERS, LONDON. 
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A rew months ago (vide pages 590 and 591 of our last ; place is unable to send “ line clear” again to Horeham { direstion, viz., towards Heathfield, or for shunting pur- 


volume) we illustrated Hodgson’s system of combin- | 
ing the working of block telegraph instruments and 

point and signal levers, as carried out by Messrs. Saxby 

and Farmer, to which firm Mr. Charles Hodgson is the 

chief engineer and general manager. In describing this | 
arrangement we mentioned that it had been fitted up on | 
a portion of the Tunbridge Wells and Eastbourne branch 

of the London, Brighton, and South Coast Railway, | 
where its application had been made the subject of a| 
special and very favourable report by Colonel Yolland. | 
The installation in question applies to the portion of the | 
line between Heathfield and Hailsham, and we now | 
annex diagrams which will explain itsarrangement. The | 
four stations connected are Heathfield, Horeham, Hel- | 
lingly, and Hailsham, and in the signal cabins at Hore- 

ham and Hellingly there are two telegraphic block 

instruments fixed over the point and signal locking 

apparatus and interlocked therewith ; these instruments 

are marked on the diagram thus: 


Heathfield. 
Hellingly. 
Horeham. 
Hailsham, 


To and from 


. ” 


” ” 

When a train is about to leave Horeham to proceed to 
Hellingly, Horeham announces the fact to Hellingly by 
means of the electric bell, whereupon_the signalman at 
Hellingly places his points and signals in the proper 
position for the approaching train; having done this the 
handle of his instrument is unlocked, he then turns 
the handle so as to unlock the sliding commutator 
which he then moves to the left and by pressing in the 
plunger sends the message “line clear” to Horeham ; this 
operation acts upon the electric slot at Horeham s0 as to 
permit the signalman to lower the starting signal sixteen, | 
which is then lowered for the train to proceed to Hell- | 
ingly. 

Directly the train leaves Horeham the signalman 
announces it on the electric bell to Hellingiy, where- 
upon Hellingly moves the sliding commutator back | 
again to the right and pressing in the plunger sends the | 
message “line blocked” to Horeham. By this means he 
acts upon the electric slot so as to place the starting | 
signal sixteen to “‘ danger” if the signalman at Horeham 
has not already raised it. 

In this state of things and whilst the train is travelling | 
from Horeham to Hellingly the signalman at the latter 





because the sliding commutator has become locked, 
and it cannot be moved to the left until the approaching 
train has passed over the treadle T' which is fixed to 
the rails at Hellingly. In passing over this treadle the 
train causes an electric current to be sent through the 
instrument in the signal cabin at Hellingly which re- 
leases the sliding commutator and also the handle, 
which are then and not till then free to be moved. 
When the train passes over the treadle, the signalman 
is advised of the fact by means of a small label being dis- 
played in the left-hand opening of his instrument show- 
ing the words “line closed.” 

By means of the foregoing arrangement it is claimed 
that the following advantages are obtained : 

1. Points and facing point locks must be set in proper 
position before “line clear” can be telegraphed for an 
expected train. 

2, Points cannot be moved for shunting or other pur- 
poses when the line is signalled as “ clear.” 

3. “Line clear” cannot be sent a second time until 
the approaching train has arrived and passed over the 
treadle. 

4. The outdoor starting signal cannot be lowered to 
permit entrance into a block section without the consent 
and concurrent action of the signalman at both ends of 
the section. 

5. “Line blocked” must be sent to the rear station 





before the starting signal can be lowered for a train to 
proceed ; if this is not done the electric slot at the advance 
station is rendered inoperative. 

6. The outdoor starting signal must be reset to 
“danger” behind every train, the signalman at the | 
station in advance having the power by means of the | 
electric slot to put the signal to “danger” if it has not | 
been already so placed by the signalman who started the | 
train. The mechanism makes this compulsory, the press- 
ing in of the plunger acknowledging the “ train on line” 
signal, at the same time and by the same current of 
electricity, puts the, outdoor starting signal at the rear 
station to “ danger.” 

7. When “line clear” has been given for a train to 
approach on the single line, say from Heathfield, it is im- 
possible to move the points at Horeham for the purpose 
of starting a train in the opposite direction or for shunt- 
ing purposes. The train from Heathfield must arrive 


at Horeham and pass over the treadle T' before the points 
can be opened for a train to be started in the opposite 
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THE IRON ORE DISTRICT OF BILBAO.* 
By Mr. Wit11AM Git, M. Inst. C.E., Luchana, Spain, 
(Concluded from page 631.) 

The Triano Railway.—This line, known in the district 
as the ‘‘ Diputacion’’ Railway, has been in operation since 
1865. It isthe property of the Provincial Deputation, and 
was for many years without a competitor. It is still the 
principal medium of carriage, and 43 per cent. of the 
mineral exported from the river passes over its staithes. 

The rolling stock, consisting originally of one locomotive 
and 22 wagons, now numbers eleven of the former, and 375 
of the latter. The wagons are end-tipping, weigh five 
tons empty, and carry 6 to 64 tons of ore. The proportion 
of dead to paying weight is excessive, and the wear and 
tear on fhe material is very great. The line is single, 
5 ft. 6 in. gauge, nearly level, and of easy construction. It 
is 5.2 miles in length. The mine terminus is at Ortuella, 
and thither the bulk of the Somorrostro mineral converges 
to be stocked. 

The quantity of ore in stock at Ortuella at a given time 
is always a subject of local interest, and one of the factors 
that affect the price of the mineral. It varies very much 
with the weather and with the supply of steamers, ranging 

robably from 100,000 to 200,000 tons and more. The 
Codes from stock into railway wagons is performed by 
hand. In busy times the work goes on by day and night, 
employing some 300 men. Owing to the irregular manner 
in which the mineral is required, to suit ships and tides, 
it has not been found practicable to substitute mechanical 
loading for hand labour. 

The river terminus and staithes are at San Nicholas, 
about three miles from the entrance. The ore is loaded 
into vessels through inclined shoots from five timber 
stages. Twoof these are new, and their approaches are 
laid with self-acting gradients, but the remainder are 
inconveniently low, and close together, with cramped 
siding room and flat approaches. The new tips are to be 

ut in hand at once, in view of the increasing shipments. 
n spite of disadvantages excellent despatch is given here 
to steamers, and 8245 tons have been loaded ina day and 
night of twenty hours. 

The rates for carriage and shipment are 1s. 8d. per ton 
for ore delivered to its station in Ortuella by wire rope, 
tramway, or incline, and 1s. 11d. for that brought in carts. 
The excess in the latter case is to cover the expense of the 
highway maintenance, which, by a pleasant fiction, is sup- 
posed to be done by the Provincial Deputation. 


* Paper read before the Iron and Steel Institute. 
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The Sestao and Galdames Railway of the Bilbao Iron 
Ore Company is 22 kilometres (13.5 miles) in length. It 
was opened in 1876 for the development of the Galdames 
mines, but carries largely for outsiders as well. The line is 
3 ft. 9in. gauge; 55 per cent. of it is upon sharp curves ; 
the gradient is 1 in 45 (about) for7 kilometres, and practi- 
cally level afterwards. 

At Bodovalle (7 kilos.) and Pucheta (11 kilos.) are large 
ore stocks. At the latter station an improvement in the 
method of loading the railway trucks has been effected for 
the ores from Socorro and Pacifica mines. The stocking 
platform is divided, by crossed walls, into hopper-shaped 
chambers, the bottoms of which are formed of old sleepers 
laid loosely on timber sills ; beneath each hopper is a little 
heading leading out to the face of the platform. In this 
heading a small tip wagon receives the ore from above, the 
loading being effected very simply by the withdrawal of a 
sleeper or two as required, commencing from the top of the 
stock heap. ,The wagon, when fall, is run out and tipped into 
the railway truck. The arrangement will be understood 
from the annexed sketch, Figs. 18 and 19. 





ship, after which the mineral is discharged through the 
trunk, with the doors left open. The trunk doors are 
closed by a small winch; in other respects gravitation, 
governed by a brake, does the work. In whatever position 
‘the platform may be, the trunk hangs vertically from it. 
The best day’s work done at one staith, up to April, 1882, 
has been to put 2740 tons on board three separate steamers 
in 12} hours, including the time for berthing, making fast, 
and casting off. With three staithes 5375 tons have been 
shipped in 12 hours. We have since done a better day’s 
work at one staith. On April 14 we loaded as follows: 

Tons. 

Finished one ship (commenced previous day), 6 to 
8 o’clock, and half-hour for breakfast 188 

Loaded one ship, 8 45 till 3 p.m., and one hour fo 
dinner «oe 1298 


Loaded another 549 


ship, 3.30 p.m. till 6.15 p.m. 
Total eee 2035 


That is, three ships, 2035 tons, in 10 hours 45 min. working 











By this means the cost of reloading from stock is reduced 
from say 2}d. (the average price when done by hand) to 
about O$d. per ton. The rolling stock comprises seven 
main line and four shunting engines (for the service of the 
pier) and 502 6-ton bottom door mineral wagons. 

The loading pier is parallel to the river, differing in that 
respect from the other shipping places of the port. There 
are berths for four ships, but as a rule only three can be 
loaded at one time for want of room, and the ground swell 
in front of it gives trouble in mooring and making fast. 
This swell is likely to increase with the completion of the 
harbour improvements now in progress. 

The Orconera Iron Ore Company’s Railway is 12 kilo- 
metres (7} miles) in length, and enters the campanil 
district at Gallarta, 656 ft. above sea level. The rise is 
nearly continuons, at a gradient of 1 in 44; 53 per cent. 
of theiine is sharply curved. 


excavation is mostly in rock, and the earthworks are heavy. 
The line was opened in 1877, and is double, of 1 metre 
gauge. There are three stations—Orconera, Concha, and 
Gallarta. From the lattera tunnel passes into the Cesar 
Mine, the mineral from which is loaded direct from the 
quarries into the railway trucks. 

The rolling stock consists of eight main line and two 
shunting engines, two small locomotives for Orconera 
Mine, 418 bottom-door mineral wagons, to carry 7 tons each, 
eighty 4-ton incline wagons, and 22 ballast wagons. Two 
additional main line engines of a more powerful type are 
now being built by Beyer, Peacock, and Company, by whom 
the present ones were supplied. The present engines haul 
twenty empties up the line. The river terminus is at 
Luchana, where are also the offices, repairing shops, and 
laboratory 

The shipping appliances comprise for staithes, normal to 
the river, spaced 318 ft. apart, and approached by embank- 
ments laid with self-acting gradients. The moorings con- 
sist of five buoys in mid-channel and eight dolphins 
between the staithes, besides the usual land bollards. The 
total river frontage is 1650 ft. 

Owing to the soft ground, it was desirable to carry the 
staith approaches across the swampy foreshore with as 
little height as possible ; and a further inducement to this 
was the difficulty of raising the level of the Luchana 
station yard beyond a certain point. Under these cireum- 
stances loading by a simple inclined shoot was impossible, 
and a method of shipment had to be devised requiring far 
less than the usual height from high water to rail level. 
The arrangement now at work was designed to meet this 
difficulty. It consists essentially of a swing platform pro- 
jecting from a timber tower; to which it is hinged, at its 
inner end, on trunnions; being raised and lowered (like a 
drawbridge) by chains, passing from the outer end over 
drums on the top of the tower and counterweighted. To 
admit a light vessel under the tip, the platform is raised 
to a convenient angle ; and, when the ship is berthed, it 
is lowered, and the wagors are run on to it, discharging 
their contents vertically into the hold throngh an open- 
mouthed hopper. 

To avoid injury to the tank tops of an empty ship, from 
the unbroken fall of mineral, this hopper has suspended 
from it a telescopic arrangement of tubes, which are raised 
or lowered at will. The lower tube is provided with doors, 
so that, when required, the contents of a wagon are 
received and retained in the trunk. 

Upon commencing to load, the tubes are run up, and the 
doors closed; the charge of mineral is received in the 
trunk, which is then lowered by a hand-brake, the tubes 
sliding over each other, until the lower one reaches nearly 
to the bottom of the vessel, when the doors are opened by 
releasing a catch, and the mineral allowed to drop trom a 
harmless height. The tubes are then run up for another 
charge, by means of counterweights sufficient to lift them 
when empty, their ascent being controlled by the brake. 
The contents of four or five wagons are thus put into the 


There are twelve tunnels, | 
one river bridge, and several high retaining walls. The 


| time, including shifting hatchways, making fast, casting, 
|oif, &c. 
The frontage is now being dredged by the company, and 
}on the completion of this work, 6000 tons a day can be 
j easily dealt with. The apparatus described, as well as the 
Orconera incline cradles and appliances, were designed by 
Mr. John P. Roe, engineer of the Consett Iron Company, 
|and were made under his direction by Messrs. Hawks, 
Crawshay, and Sons, of Gateshead-on-Tyne. The approxi- 
mate cost of one staith, exclusive of approach embank- 
ments, is— 


z& 

Machinery, including freight and duty ... 2700 

| ee ce ae ae” Ue 
j Erection and sundry ese ‘a ove 325 





Total . eee 4115 
The whole apparatus answers well for the purpose for 
(which it was designed, and in addition, diminishes the 
amount of trimming in the hold, and avoids injury to 
vessels. 

The Conchas Railway of the Société Franco-Belge is a 
single line, nearly level, of 43 miles in length ; it is parallel 
for a great part of the distance to that of the Diputacion, 
and the termini of both are close together. The gauge is 
one metre. The rolling stock comprises four engines and 
ninety-six 7-ton bottom-door wagons. The river terminus 
is at Luchana ; the staithes are two in number, 275 ft, 
apart, and very similar to the new Diputacion ttps. They 
have the advantage of greater height than the latter. The 
loading capacity of one staith is 120 tons per hour, the 
number of men employed at each being six. The bottom- 
door wagons discharge with more facility than those of 
the Bilbao and Orconera Companies, which give trouble at 
times from the mineral arching in them. 

The railways and appliances described are equal to an 
output of 4,000,000 tons per annum. 

During the year 1881 there were carried and shipped by 
Tons. 

1,161,025 
728,607 


The Provincial Deputation 
», Orconera Iron Ore Company 





», Bilbao Iron Ore Company 441,906 
», Société Franco-Belge 150,561 
Total 2,482,099 


Exclusive of 150,000 tons shipped from barges and other 
places in the river. It will be seen, therefore, that the 
shipping facilities are well ahead of the present output. 

The author would call the attention of those interested 
in the working of railways to the excellent results given 
by the narrow gauge lines in the district, and their ability 
to deal with a large traffic on heavy gradients and sbarp 
curves. The staith of the Lucbana Mining Company has 
not been worked, but the author fears that the angle of its 
fixed shoots would be found rather too flat. In practice it 
is found that the iron ore requires an angle of 38 deg. to 
40 deg to discharge it freely in wet weather. 

The Port.—The river of Bilbao possesses at present two 
defects which unfavourably affect the trade of the port. 
They are— 

1. A sand bar at the entrance to the harbour. 

2. A want of space within the river for the convenient 
mooring and swinging of the ships. 

The bar permits the passage of vessels drawing 15 ft. to 
15 ft. 6 in., during about four days of spring tides ; but if 
bad weather prevails, the port is practically closed to the 
exit of loaded ships, as soundings cannot be taken by the 
chief pilot, and without them no passage is permitted. At 
high water neap tides there is generally 11 ft. to 12 ft. 
depth on the bar, but as at this draught steamers cannot 

| carry a paying cargo, they prefer to load deeper and await 
| the following springs. If they are then neaped the deten- 
tion becomes serious, and, moreover, the fairway of the 
river becomes blocked up with loaded ships to such an 








extent that, when at last a favourable sailing tide offers 
confusion and accidents ensue. ; 

Extensive works are in progress for the improvement of 
of the port ; they comprise — 

a. A dock for loaded vessels. 

b. A river cut to straighten the channel. 

c. About four miles of pitched quay walling. 

d. The ver a of about 3,200,000 cubic metres over a 
length of 14 kilometres of river bed ; and 

e. The erection of an iron serew pile training jetty, 800 
metres in length, from Portugalete, across the bar. This 
will be filled to O.H.W level with concrete and rubble. 

It is expected that, on the completion of these works, 
suflicient scour will be created to maintain the channel 
through the bar at a minimum depth of 20 ft. Of the 
training jetty 246 lineal metres of iron structure have been 
completed, of which 90 lineal metres have been filled with 
concrete ; the latter work is to be pushed forward more 
rapidly, so as to keep it well up behind the ironwork. The 
whole will be completed in December next. The dredging 
of the lower reaches proceeds slowly ; the bad state of the 
bar during the past winter has much obstructed the towing 
of the spoil out to sea. 

The full effect of these works will not appear for some 
time; but, meanwhile, it is noted that they have caused 
an increase in the flowand ebb of the tide (especially the 
latter), a slight increase of depth of water on the bar, and 
amore constant channel through it than formerly; while 
the current created by the dredging of the middle reaches, 
and the completion of the new river-cut has washed to sea 
some 30,000 cubic metres of mud from the lower part of 
the river. These works have been designed by the engineer 
of the Port Improvement Commission, Don Evaristo 
Churruca, who spares no effort to insure their successful 
completion. 

Besides the physical drawbacks described, many restric- 
tions on the part of the harbour authorities make bad 
worse. The pilot service requires better regulation ; and, 
in view of the irregularity in the state of the bar, ships 
should be allowed to leave at night when a favourable tide 
offers, which is now forbidden, This would entail the fixing 
of an electric lighting apparatus at the entrance. 

The Iron Ore Trade.—In 1881, 3239 vessels laden with 
2,500,532 tons of ore sailed from the river for foreign ports. 

The evils complained of in the preceding paragraph are 
largely due to the surprising rapidity with which this trade 
has been developed; and to the ever increasing size of 
steamer selected for it, in anticipation of the port improve- 
ments. The largest single cargo loaded in 1881 was 
1690 tons. There is reason to believe that the present 
output will be maintained ; the export of mineral for the 
first quarter of 1882, exceeds that of the corresponding 
period in the previous year, by 53,000 tons. 

The establishment, in the neighbourhood, of new iron and 
steel works, and the extension of those already constructed, 
are being pow carried out, and will increase the home con- 
sumption of ore; and on the removal of the bar, an 
important American trade is expected to develop. 

The quantity of red ore exported at present exceeds that 
of other kinds, and is out of all proportion to the avail- 
able supply. The present rate of red ore output can 
probably be maintained for another five years, after which 
time it must gradually dwindle away from the exhaustion 
of the mines ; in ten years hence it will be reduced to com- 
parative insignificance, unless fresh deposits be discovered 
under workable conditions. 

The brown ore must, therefore, be considered as the 
main source of future supply. Fortunately it exists in 
sufficient quantity for a long time tocome. Nevertheless, 
the waste of ore in the district islamentable. It is natural 
that buyers who have to pay high freights should exact a 
high standard ; but an immense amount of good ore is 
thrown away to the rubbish heap, which the miner, having 
to pay a high royalty perhaps, and finding no market for 
it, cannot afford to work. This ore could be profitably 
used in the neighbourhood (where it would not loaded 
with the cost of freight), were local iron works established 
with appliances for its treatment, and were lessors of mines 
to accept a lower scale of royalty for it. At present it is 
lost to everybody. 

A return to the exceptionally high prices of 1880 is 
hardly to be expected or desired ; but it is hoped that the 
lowest figures will not be touched again for any length of 
time, as many mines will not be able, in that case, to work 
at a profit. 

A reduction in freights is anticipated, on the com- 
pletion of the port improvements, which will both enable 
the purchaser to buy as cheaply as heretofore, and the 
miners of Bilbao to work profitably and compete with other 
districts. 

The author tenders his acknowledgments to all those 
gentlemen who have assisted him with facts and informa- 
tion, and by whose co-operation alone he had been enabled 
to offer to the members of the Institute an account of the 
Bilbaoiron ore district, which, he trusts, may be found of 
interest to them, as large consumers of its ores.* 


THE SIPHON RECORDER. 
To THE EDITOR OF ENGINEERING. 

Srr,—I see that in KNGINEERING for June 16, you 
refer to Mr. Clement Chevallier as having substituted a 
powerful magnet for the electro-magnets hitherto used to 
produce the field of force required for the movable coil of 
my siphon recorder. I am very glad to learn that Mr. 
Chevallier has obtained such good results in this way on 
the cable from Aden to Zanzibar. 

I think it right, however, to inform you that the first 
siphon recorder I ever made had steel magnets, and that I 
only introduced electro-magnets to obtain superabundant 





* Mr. Gill’s paper was accompanied by some extensive 
Tables (which we have not space to reproduce) giving 
further details of the inclines, prices of ore, &c. 
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wer. From time to time I have offured to make recorders 
with steel magnets for the Eastern Company, but the 
electro-magnets were preferred just because they were 
adapted to give superabundance of power with certainty. 
For many years! have had in my laboratory a recorder 
with steel magnets which had as much wer as the 
recorder with electro-magnets, when excited as they are 
in ordinary use on most cables except the very long ones ; 
and I have recently despatched eighteen recorders with steel 
magnets instead of electro-magnets for use on the cables of 
the Mexican and of the Centra] and South American Tele- 
graph Companies. ‘These instruments are to be used with- 
out mousemill on the shorter cables of those companies, and 
possibly also on the longest sections, though it is probable 
that these may be found to uire the mousemill, which 
by electrofying the siphon greatly diminishes the resistance 
to its motion when ay « and thus allows a much 
greater speed of signalling than is practically obtainable 
without it on very long cables. 

I remain your obedient servant, 
June 22, 1882. WILLIAM THomsoNn. 


THE RADCLIFFE BOILER EXPLOSION. 
To THe Epiror oF ENGINEERING. 

Str,—In your issue of the 2nd of June a letter appeared 
from Mr. R. Charles Longridge in connexion with the above 
explosion, in which be makes the following statement : ‘* In 
another instance, an insurance company lesies refused to 
renew a policy unless the pressure at which the boilers 
were worked was reduced, the owners transferred them to 
the care of the Steam Users’ Association, and not long 
afterwards the flues of one of them collapsed through weak- 
ness, and two lives were lost.’’ 

The bold statement that the flue of a boiler collapsed 
through weakness, when under the care of the Steam 
Users’ Association, is certainly calculated to convey a very 
false impression. It may be understood to imply that the 
boiler had been approved and ‘‘ guaranteed’’ by the Asso- 
ciation, which is the very reverse of the fact. Allow me 
therefore to trouble you with a word or two on the sub- 
ject, and | wonld have written before, but did not see 
Mr. Longridge’s letter in consequence of absence from 
Manchester. 

The facts of the case are briefly as follows: The boilers, 
which consisted of a range of six of the Lancashire type, 
were insured by the Boiler Insurance and Steam Power 
Company, as stated by Mr. R. B. Longridge at the inquest 
consequent on the explosion, from October 27, 1866, 
October 27, 1872, at a pressure of 65 lb. on the square iach, 
though this pressure was exceeded in working. They were 
transferred to the Steam Users’ Association on the 7th of 
March, 1873, when arrangements were at once made for 
having the boilers laid off one or two at a time, according 
to the convenience of the owners, so that they might receive 
a series of ‘‘ entire’ examinations. In this way two of the 
boilers were examined “‘ entirely’’ on Saturday, March 15, 
1873, two others on the following Saturday, March 22, 
and two more on Saturday, March 29, thus completing the 
whole series. In reporting on these examinations it was 
at once pointed out that the furnace tube which subse- 
quently collapsed, as well as the tubes of three of the other 
boilers, were too weak for the pressure at which they 
worked, and that the Association could not ‘‘ guarantee”’ 
them or take any responsibility with regard to their safety 
until they were strengthened with encircling hoops. This 
was repeated to the owners of the boilers again und again. 
The owners received these representations most courteously, 
bat unfortunately they were advised by their boiler-makers, 
who were an eminent firm, that the boilers were perfectly 
safe, and were persuaded not to apply the hoops recom- 
mended. Jn consequence of the Association’s urgency, how- 
ever, they ordered a new engine to reduce the pressure, 
and ultimately resolved on taking out the entire range of 
boilers and putting in new ones. This resolution was 
carried out, and they have now a fine range of boilers, 
with flue tubes strengthened at each of the ring seams of 
rivets with flanged seams, and working safely at 75 lb. on 
the square inch. At this pressure they have now been 
‘* guaranteed’’ for about eight years, and it is fully expected 
that the Association will be able to renew that ‘* guaran- 
tee’’ from year to year for at least twenty-five years from 
the day on which the boilers were laid down, and in all 
probability for several years longer. 

It was while this new range of boilers was being put in 
that the weak furnace tube, previously condemned in the 
Association’s reports, collapsed when one of the men en- 
gaged in getting in the new boilers was so seriously scalded 
by the rush of steam that ensued that he died in a week 
afterwards. This boiler would have been taken out in 
another week orso. There was only one man killed and 
not two as stated in Mr. Charles Longridge’s letter. 

This is a very brief statement of the case. I would gladly 
send you copies of all our reports and correspondence with 
regard to these boilers, but this would take up several 
columns of your space. Enough, however, I trust has 
been said to show that the Manchester Steam Users’ As- 
sociation did not approve these boilers, but on the con- 
trary refused to ‘‘ guarantee’’ them, and gave warning of 
the danger. The unfortunate explosion was the result of 
the neglect of these warnings, and showed the correctness 
of the Association’s reports. 

I remain, Sir, yours faithfully, 
LAvINGTON E. FuetcuHer, Chief Engineer. 
Steam Users’ Association, 9, Mount-street, Albert-square, 
Manchester, June 27, 1882. 








GIRVAN HARBOUR WORKS. 

To THE EDITOR OF ENGINEERING. 
S1r,— Kindly allow me to correct the report in your issue 
of 23rd inst. at page 642. I have examined these works, and 
find that a very small piece of concrete, not more than 
two or three cubic yards at about high-water mark, was 
knocked off the extreme end of the north groyne or pier on 








the occasion of the storm of the 14th inst. by some floating 
timber. To show the stability of these works, I may 
remark that they withstood the great storm of the 6th of 
January last, when so much damage was done to other 
harbour works on the Clyde. They are being executed in 
accordance with my patented monolithic system, and if I 
may judge from the restoration of the South Pierhead at 
Wick, which I carried out upon the same system in the 
year 1880, are not likely to be damaged by heavy storms in 
the future. Yours truly, 
WALTER ROBERT KINIPPLE. 








ENGINEERS AND ELECTRICITY ; 
A PROTEST. 
To THE EDITOR OF ENGINEERING. 

Sir, —The letter of your correspondent ‘‘ Omega’’ repre- 
sents a type from which I, for one, derive neither informa- 
tion nor amusement. He complains at great length, and 
not in the most intelligible phrases, of the attempts of 
others to instruct the professedly ignorant in the rudi- 
mentary mysteries of electricity. In doing so “‘ Omega”’ is 
unsparing of sarcastic insinuation, and in the case of the 
article in your contemporary entitled ‘‘ How the Electric 
Light is Produced,”’ the writer of that article is accused 
point blank of ignorance. ‘‘ Omega”’ does not pause, how- 
ever, to expose this ignorance in detail, nor does he explain 
the manner in which the article in question is misleading. 

It is, however, especially with respect to the application 
of such rudimentary information in scientific journals 
that I should like to say a few words, because I differ most 
essentially from ‘‘ Omega’’ in the views he has expressed. 
This gentleman speaks of engineers ‘‘ going to college’ 
again and so acquiring a sound acyuaintance with their 
subject, and in tue next paragraph he gives the case of 
certain engineers of his acquaintance, who should have 
stated that their position precluded them from going to a 
laboratory to study the practical working of the laws of 
electricity, although they feel offended if any one doubted 
their being authorities on the subject. Now, Sir, there are 
scores of practical engineers in our midst who are really 
authorities in their special branches of the profession, but 
who have neither been to college nor toa laboratory at all, 
and yet these very engineers, who are very likely readers 
of your columns, are much too well employed to admit of the 
entertainment of ‘‘ Omega’s’’ suneneall that they should go 
there now. These gentlemen, if not of the presumptnous 


to | sort, do not necessarily aspire to the position of authorities 


of this new-born science, and indeed our profession is 
becoming so thoroughly subdivided that it is not necessary 
for an engineer to claim experience in every branch. 

In short, | am not too proud to own that I myself derived 
much information from the article referred to, and that I 
consider such rudimentary articles on many of the special 
branches of our profession would be found extremely in- 
teresting and very useful to many engineers, who may not 
be so universally well informed as your sarcastic corres- 
pondent, and who are nevertheless precluded by their 
position from adopting his proposal of “ going back to 
college.’’ 

That such ignorance should exist with regard to the 
electric light can scarcely cause surprise. The thing came 
upon the uninitiated in a practical form almost like a 
thunderclap at the Paris Exhibition of 1878, and ‘‘ Omega”’ 
himself gives no reasonable advice for the satisfaction of 
one’s curiosity, and the enlightenment of one’s darkness as 
to the scientific principles involved, and the details of the 
mechanism used. If your contemporary’s article can be 
improved upon, by all means let ‘‘Omega’’ come to the 
front, and in plain English, for this purpose. 

In the mean time, feeling painfully how short I come of 
the perfect training expected at our hands by your more 
advanced correspondent ‘‘Omega,’’ permit me to sub- 
scribe myself, in modesty, as 


June 27, 1882. ALPHA. 





To THe EpIToR OF ENGINEERING. 
S1r,—Has “Omega” the courage of his opinions, and 
will he publish his name, if so, I shall be glad to break a 
lance with Lim on any question of electrical engineering. I 
cannot enter into discussion with an anonymous corre- 
spondent, and especially with one who is evidently not 
unbiassed. Adverse criticism is cheap; pulling down a 
building, or picking to pieces an article or a paper, is easy, 
but perbaps when *‘Omega’”’ comes to the work of con- 
struction he will find ignorance so rife that he will be fain 
to take refuge in childish explanation and common-places, 
so far at any rate as he is concerned. 
1 am, Sir, yours faithfully. 
C. H. W. Biaes. 
1, Bloomfield, Bromley, Kent, June 27, 1882. 


WORKING MENS’ INDUSTRIAL 
EXHIBITION. 
To THE EniIToR OF ENGINEERING. 

Srr,—Kindly permit me to take advantage of your 
columns to announce that the Committee of the London 
and South-Western Railway Institute and Club, which is 
under the patronage of the directors of the company and 
of the leading officials, purpose holding an Industrial 
Exhibition and Fine Art Collection at Brunswick House, 
Vauxhall, during the month of September ; this Exhibition 
will be open to all dond fide working men within the 
metropolitan postal districts and to the employés of the 
various railway companies. 

The Exhibition will be based upon the same lines as 
those so successfully held at Westminster in 1879, and at the 
Bow and Bromley Institute in 1880, and it is hoped will be 
the means of encouraging persons skilled in technical and 
mechanical labours to enter the lists in friendly rivalry 
and be productive of beneficent results, both immediate and 
hereafter. 

The Committee also hope to make the Exhibition a source 








of considerable attraction and pleasure to all classes, more 
particularly to the artisans of the metropolis, and espe- 
cially those resident in the districts radiating around 
Vauxhall, such as Lambeth, Westminster, Pimlico, South- 
wark, Clapham, Battersea, Chelsea, &c. 

Prizes will be offered for exhibits under the following 
(and other) headings: Industrial, mechanical, artistic, 
general, fancy work and fabrics; work done by Sunday 
school children, and in board schools, and elementary 
schools, &c. ; loan collections, models of engines, ships, 
boats, buildings, and of a mechanical and instructive nature 
will also be exhibited, and it is in contemplation to add a 
fine art collection, so as to render the Exhibition one of the 
most attractive and interesting of its kind yet heid in the 
metropolis. 

The Committee have, at the Brunswick House and the 
Lecture Hall adjoining, spacious and advantageous pre- 
mises, the suite of rooms being eminently favourable to the 
display of the various exhibits. The preliminary and 
working expenses will be necessarily heavy, and the Com- 
mittee respectfully request that you will permit them to 
state that donations will be thankfully received and acknow- 
ledged by the Secretary, Mr. Edgar E. Smith, Brunswick 
House, 54, Wandsworth-road, Vauxhall. Cheques should 
be made payable to the honorary treasurer of the Institute 
and Club, Mr. W. Beattie, Assistant Locomotive Superin- 
tendent, London and South-Western Railway, Nine Elms. 

His Grace the Archbishop of Canterbury has kindly 
undertaken to be President, and the Exhibition will be 
opened on Saturday, September 23, 1882, by the Right 
Honourable the Lord Mayor and Sheriffs, the Bishop of 
Rochester, the Earl of Derby, Sir Thomas Brassey, M.P., 
Sir Trevor Lawrence, Sir John Kennaway, Mr. Hodgson 
Pratt, &c., who have also become patrons. The Lecture 
Hall with spacious rooms en suite are within about three 
minutes’ walk of Vauxhall Station, and is easily accessible 
from all parts of London. 

_ Forms of application and the rules may be had by send- 
ing a stamped envelope to the secretary of the Institute and 
Club, Brunswick House, Vauxhall. ‘Thanking you in ad- 
vance for giving currency to the scheme, 
I am, Sir, yours faithfully, 
J. E, Hawkins, 
Chairman of the Exhibition Committee. 








AIR COMPRESSORS. 
To THE EpiIToR oF ENGINEERING. 

Sin,—Preliminary to my reply to Messrs. Kennedy and 
East wood’s very courteous letter in your issue of June 2ad, 
allow me to state for their information a fact well known 
to those who have read my published articles, viz., that 
from the first I have endeavoured to give practical informa- 
tion upon a special subject (mechanical refrigeration) to 
all those interested in the matter, but more especially to 
intending purchasers of machines, but not in the interest 
or advocacy of any manufacturer. With this fact in view, 
I trust Messrs. Kennedy and Eastwood will accredit me 
with other motives than direct ‘‘ personal interest’’ for 
writing this and my previous letter. 1 would further add 
| that the only source of information | had to base my 
| description of their compressor was their own blue book, 
| and if they will point out wherein in a single particular 
| my description was incorrect or my comparison was “ mis- 
| leading or unfair,’’ I will cheerfully make correction in-as 
| public a manner as | previously made the statement. 
Messrs. Salmon, Barnes, and Co., ina letter published in 
ENGINEERING of May 5th, state that the ‘‘ Compressor of 
Messrs. Thos. Piggott and Co. is for all practical purposes 
a direct copy and infringement of a compressor patented 
by Messrs. Kennedy and Eastwood in July, 1880." My 
letter in ENGINEERING of May 12th was in part an investi- 
gation as to the truth or falsity of these direct charges. It 
appears from Messrs. Kennedy and Eastwood’s letter in 
ENGINEERING of June 2nd that I have not made this matter 
sufficiently clear and that they yet consider the ‘‘ two 
machines’’ almost identical in their construction ‘‘ and are 
advised that Messrs. Piggott’s machine is an infringe- 
|ment.’’ As they ask to be “ set right if they are wrong”’ 
| I will with your permission make the effort, although I 
think the subject is already well-nigh exhausted. An in- 
fringement implies the possession of rights, elee there 
could be no violation, but the grant of a patent is only the 
preliminary step towards the establishment of such rights. 
It is not sufficient for a person to ‘“‘ believe’’ he is the first 
and true inventor, but he must be abie to prove it against 
all disputants. If Messrs. Kennedy and Eastwood can 
show that their invention is based upon a new principle 
and that their specification clearly describes a practical 
method of application, then their case is good and they 
may claim mechanical equivalents. If their invention 
consists of one method of application of a well-known 
principle then they are confined to their own modification. 
On the other hand, if it can be shown that the subject- 
matter of their patent is not new, as to the public use and 
exercise thereof, the patent is void. The previous publica- 
tion of the invention in a printed book if lodged in any 
public library is sufficient to destroy the inventor’s claims. 
Going one step further, it may be stated that in a valid 
patent ‘‘ tbat which is protected is that which is specified 
and that which is held to be an infringement must be an 
infringement of that which is specified.’’ ‘Taking Messrs. 
Kennedy and Eastwood’s specification with those cardinal 
principles of Patent Law as our guide let us see where it 
will lead us. The patent is granted for ‘‘ Improvements in 
cylinders for pumping, forcing, or compressing air and 
other fluids.’’ 

The claims are; 

1. ‘‘ The construction of ring delivery valves and seatings 
described and shown. 

2. ‘The constructing of two single-acting air compressors 
in one cylinder without any suction valves and having a 
cooling jacket which is interrupted in the middle where 
the air enters by holes a and 4, and having an annular 
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delivery valve and a vacuum valve ¢ at each end all 

a and operating substantially as described and 

shown. 

3. **The construction of two double-acting wpe for 
liquids, the cylinder having a central belt or jacket with a 
suction valve and with holes 6, and having an annular 
delivery valve at each end all arranged and operating sub- 
stantially as described and shown.” 
Reverting to the title of the patent it will be seen that 
it is for ‘‘ improvements,” and that these improvements 
are not confined to an air compressor, but they also include 
cylinders for ‘‘ pumping and forcing’’ as well as for ‘‘ com- 
pressing air.’ Improvements relate to a previous con- 
struction, not to an original discovery of a new principle, 
and therefore the field is narrowed to the particular 
arrangement as specified and shown. It is noticeable, if 
not important, that while the grant is for “‘ improvement in 
cylinders,” the first claim is for a specially described 
valve and seating. The second claim is a combination of 
various parts, the distinctive feature being the construc- 
tion of two single-acting air compressors in one cylinder 
without suction va!ves, and thus paradoxical as it may 
seem in the same claim ‘‘ vacuum valves’ are specified, 
and in an air compressor vacuum valves are neither more 
nor less than suction valves. The third claim is for the 
construction of two double acting pumps for liquids in one 
cylinder. The method of constructing a pump to dis- 
charge four times at each revolution of crankshaft is not 
clearly set forth. The illustration shows the same 
arrangement as in the air compressor, but without the 
jacket, and with the addition of one inlet valve external 
to the cylinder From the foregoing analysis of the 
title and claims of this patent, as set forth, it is evident 
that Messrs. Kennedy and Eastwood’s invention is not 
based upon the discovery of any new principle, and conse- 
quently they cannot go outside of their specification to 
substantiate the charge of infringement, but must limit 
their claims to their specified arrangement of parts. Valves 
and seatings in various forms were known and used for a 
considerable period prior to 1880. Valves that covered the 
entire cylinder, and with one seating external to the bore 
of the cylinder, were patented in 1866, and have been in 
use ever since. Messrs. Kennedy and Eastwood’s claim is 
for a ‘‘ ring delivery valve” having two seatings and an 
external and internal discharge. Messrs. Piggott’s valve- 
plate covers the entire cylinder end, and has one external 
seating. It carries a series of small delivery valves, and 
will in emergencies act as a delivery valve, but the com- 
pressor would give satisfactory results if this valve-plate 
was securely bolted to the cylinder end. The entire dis- 
similarity of the two arrangements of delivery valves is so 
apparent that it need not be further traced. The second 
claim is one of combination, the construction of ‘‘ two 
single-acting air compressers in one cylinder,’’ ‘‘ without 
suction valves,’ and an “annular delivery valve and a 
vacuum valve at each end” being the principal factors in the 
combination. In my previous letter it was clearly shown that 
pumps and air compressers, with central openings in the 
cylinder in lieu of suction valves, had been in use for years, 
and had been both described and illustrated over and over 
in in printed documents to be found in most of the public 
libraries. Aside from this particular feature of ‘‘ central 
openings,”’ it is quite possible that the remaining factors set 
forth in the second claim constitute a new combination, but 
inasmuch a3 none of them are to! @ found in the description or 
illustration of Messrs. viggott’s machine, no effect has 
been made to determine whether the combination, or the 
parts that constitute it, are new or old. The parts of the 
third claim that have any application to the matter under 
discussion, have already eet noticed, and do not require 
further comment. Upon the question of ‘‘ infringement,” 
it is only a waste of words to say more. Whatever there 
may be of novelty in Messrs. Kennedy and Eastwood’s 
patent, is not discoverable in the published description of 
Messrs. Piggott’s machine. 

That part of Messrs. Kennedy and Eastwood’s letter 
claiming that the two machines are almost identical in 
construction, needs little comment further than the 
enclosed skeleton outline of the two machines, both drawn 
to the same scale. This shows clearly that Messrs. 
Kennedy’s machine does consist of two single-acting com- 
pressors, and it also shows with equal clearness that 
Messrs. Piggott’s compressor is double-acting, and tha, 








with a cylinder of equal diameter and 18 in. stroke, at each 
revolution discharge the same quantity of air; and at 
equal piston speed, twice the quantity that is discharged 
from Messrs. Kennedy’s machine, with cylinder of same 
diameter and 36 in. stroke. The extreme proportionate 
length for the respective machines for an equal discharge 
at each revolution is 17 ft. 4 in. for Messrs. Kennedy 
against 11 ft. 2 in. for Messrs. Piggott’s. 

In asking you to publish this long letter, I feel that I am 
not only trespassing upon valuable space, but am seriously 
taxing your disposition to oblige your correspondents. In 
apology, I can only say that 1 have endeavoured to make 
the matter so clear that it need not again be reverted to. 
Whether or not, I thank you in advance for the liberty I 
have taken in extending this letter to such length. 

Very respectfully yours, 
J. K. KinBourn. 


WE illustrate above a very interesting and ingenious 
switch for strong electric currents which has been devised 
by Mr. R, P. Eidsforth, and which is being introduced by 
Mr. Paterson of the European Telegraph Works, Dalston, 


problem of eliminating the burning and consequent 
oxidation of the contact surfaces in apparatus for switch- 
ing on and off electric lighting currents, and which has 


lighting installation. 

_ The principle of Mr. Eidsforth’s invention is in switch- 
ing the current on, to place the two terminals of the 
switch in metallic connexion before the principal contact 
surfaces are brought together, and in switching off to 
keep them so connected until after these surfaces have 
separated, and are beyond the distance at which an arc 
or a spark could be formed between them. The instru- 
ment does not therefore do away with sparking or oxida- 
tion altogether, for that appears to be a phenomenon inse- 
parable from the sudden interruption of a circuit through 
which a strong electric current is being transmitted, but 
it provides for such sparking or oxidation to take place 
in parts where it can do no harm, and where it can in 
no way interfere with the contact surfaces upon which 
the efficiency of the apparatus depends. 


referring to Fig. 1, in which X and Y represent the two 
terminals by which it is placed in the circuit which it is 
required to interrupt or tocomplete. To the terminal 
block X is fixed a stout brass spring M, and N is a 
corresponding brass spring attached to the other terminal 
Y, and in the position shown in the figure, that is to say, 
when the switch is turned off, the two springs M and N 
are each independent and free. Between them is a brass 
cam ©, which can be turned through a quarter of a 
circle by means of a wooden handle H, the action of 
which is first to connect them together by pressing 
against their inner surfaces, and next to force them apart 
and against the two jawsA Bof asolid brass casting placed 
in an intermediate position on the stand D between the 
terminals X and Y. In this position the spring M is 


similarly held between A and C, and thus the terminal 
blocks X and Y are in perfect electrical connexion, for 
A, N, C, M, and B can be regarded, when in the position 
shown in the figure, as if they formed one continuous 
solid block of brass. 

The contact surfaces are the lower surface of the 
jaw A, the upper surface of the spring N, the lower 
surface of the spring M, and the upper surface of the 





5, East India Avenue, London, E.C., June 19, 1882. 


jaw B, and as at the moment of making or breaking con- 








and which appears completely to have solved the great | 


hitherto been so constant a source of trouble in electric | 


The construction of the switch will be understood by | 


tightly gripped between B and ©, and the spring N is | 


EIDSFORTH’S ELECTRICAL SWITCH. 


tact, the springs M and N are always connected by the 
|} cam C, it is impossible for any sparking or oxidation to 
| take place on their outer surfaces. The sparking is 
exclusively localised to their lower surfaces and the sur- 
face of the cam, and as the movement of the cam is 
accompanied by a scraping action between it and the 
springs, the oxidation on both is removed every time the 
| Switch is turned on or off, but between the jaws A Band 
the springs, that is between the contact surfaces upon 
which the perfection of the instrument depends, there is 
absolutely no sparking and no other oxidation than 
that produced by the ordinary action of the atmosphere. 

Fig. 2 is a modification of the same switch designed by 
Mr. Eidsforth for very strong currents. This instru- 
ment is identical in principle with that shown in Fig. 1, 
but by employing several cams aud several pairs of 
springs, the sparking between them is divided over 
several surfaces, and the cams are thereby protected, 
but, as in the simpler form of instrument, there can 
be neither sparks nor oxidation between the contact 
surfaces upon which the efficiency of the apparatus 
depends, and by a simple modification of the instrument 
it can be employed for switching a current from one 
| circuit to another. 








Tue RutNne.—It has been proposed in Germany to dredge 
the Rhine so that Cologne may become a seaport. The 
proposition has been received with some apprehension upon 
the part of the Dutch, who fear serious injury to the ports 
of Antwerp and Rotterdam. 


THE PRESERVATION OF Woop.—Professor Jones, of 
New Orleans, claims after a series of experiments, to 
have succeeded in developing a method of preserving wood 
from decay for great ay oo of time, and even for centuries. 
The process, as finally developed and perfected by Pro- 
fessor Jones, consists in saturating wood with certain 
bituminous, resinous, and antiseptic substances and com- 
pounds. The sap and moisture of the wood are transformed 
into steam, and the albuminons constituents coagulated by 
heat; the wood thus treated is immediately plunged 
into a boiling solution, the most important ingredients of 
which are asphalte or solid bitumen and carbolic acid. The 
combination may be varied according to the age and density 
of the wood. As the preservative liquid and w cools 


|the vapour is condensed and the solution of asphalte is 


driven into the pores and also penetrates the wood by 
imbibition. The solvent of the asphalte rapidly evaporates 
from the surfaces of the wood after it is removed from the 
preservative liquid, leaving a smooth polished surface, im- 


| pervious to moisture and water. The antiseptic substances 


are thus locked up within the fibres of the wood. 
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THE accompanying engravings illustrate a water 
meter devised by Mr. Richards, who is, we believe, 
the inventor of the dry gas meter now generally 
adopted. The apparatus consists of a cylinder AA 
closed at the two ends (see section) and divided into 
two unequal parts by the partition plate D. These parts 
are also divided by the pistons P’ and P?, thus form- 
ing four distinct chambers numbered 1, 2, 3, and 4, into 
and from which the water, in the act of being measured, 
flows in succession. It is almost needless to say that on | 
a quantity of water entering on one side of either of the | 
pistons, a like quantity is expelled from the other side. | 
In the uppermost eompartment there are two slide valves 
—similar to those used in the steam engine—placed in a 
vertical position ; each valve is attached to its corre- 
sponding box dand d', in which are the pipes communica- 
ting with the various chambers as indicated by the dotted 
lines. The valve d, shown in section, conveys the water 
to and from the chambers 1 and 2, by their correspond- 
ing ports, the water passing into the compartment 
numbered 2 by a channel not represented, and entering at 
the point e. 

The piston P' glides with freedom on the tube %, | 
which tube is secured to the plate D, and has two slots | 
s s opposite each other, which permit the rod R to| 
move through a distance equal to the stroke of the 
cover of the valve d. The rod R passes through a 
stuffing-box G and works freely in the tubes A and T ; it 
is also provided with a flange F at the bottom, and the 
pin P in the centre which moves with facility to and 
fro when required in the slots already mentioned. At 
the upper part of the rod R is a neck which protrudes 
through a slot S'in the tube T, and to this neck are 
attached two arms (one of these is shown) which actuate 
the cover a of the valve d. The ports of this valve are 
indicated by dotted lines; thus, as represented, port 3 
delivers direct into the chamber above the piston P* and 
that marked 4 delivers beneath that piston. The centre 
port on both valves is the outlet, and delivers directly 
into its box. The valve boxes are connected together by 
the conduits o o, and that marked d! is in direct com- 
munication with the outlet of the meter. The piston 
P2 is guided by the rod R and the tube T. The tube T 
passes through the stuffing-box H, and has a. its upper 
part two arms (part of one of which is shown) which | 








actuate the cover of the valve d'. The action of the | 
meter is as follows: At the commencement, water enters | 
by tke pipe marked “in” into the upper chamber and | 
passing through port numbered 1, down the passage | 
into chamber 1, and raises the piston P' until the 
part X comes in contact with the pin P, when, by the 
continued action of the water, the rod R is elevated 
and lifts at the same time the cover a, and opens 
port 3. This effected, the water flows on to the 
top of piston P*, when there, descends and opens port 2 
of the valve d'. The water then enters compartment 2 
and depressing piston P', acting on flange F, opens port 
4, when by the force of the water piston P? is raised and 
opens port 1, and so on continuously, In practice the 
pistons are made each with two cup leathers, and are 
represented as in the drawing for the sake of simplicity. 
The parts X and Y may be provided with stuffing-boxes 
if considered desirable. The motion for the index is 
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ATER METER. 











meter is liable to be injured by any excessive pressure 
Lastly, the price at which the instrument can be sold 
should be an inducement for its general adoption. 








FYFE’S DIFFERENTIAL ARC LAMP. 
Tuis lamp belongs to the differential type, and has 
been devised by Mr. A. L. Fyfe, of London, who has 
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introduced it with very favourable results as regards 
steadiness and colour of light. The construction and 
regulating arrangement of the lamp, which is specially 
designed for low tension currents, are of a very simple 
kind, an ordinary clock train being employed, the brake 
of which is placed under the influence of a shunt circuit 
solenoid. 

The mechanism is shown clearly in Fig. 1, which 
illustrates a type in which the positive carbon only is 
movable. The upper holder is attached to a rack B geared 
with a pinion which forms part of the train C' C?; on the 
last spindle of this train there is a fan C and a brake wheel 


conveyed from one of the arms which move the slides. So In operation, the upper carbon descends by gravity until 
The advantages claimed for this meter by its inventor 
are simplicity and compactness in the construction, 
dispensing with all springs, tumblers, and similar con- 
trivances ; that as the pistons touch the ends of the 
cylinders at each stroke, the measurement once adjusted 
cannot vary; and from the same cause no part of the 








it rests upon the lower carbon; as soon, however, as the 
current flows through the large magnet E, the core E! is 
withdrawn into it, the bar D, pivotted at dand connected 
by alink to the cage carrying the whole wheel train 
C C’, is deflected, the cage rises, and with it the upper 
carbon, which is now prevented from falling by the 


wheel / coming in contact with the brake strap f'. The 
arc is thus established, and the lamp burns till the dis- 
tance between the carbons increases the resistance to the 
current to such an extent that the small shunt electro G 
comes into action, and by drawing up the lever g! and 
brake strap /',as shown toa larger scale in Fig. 2, frees 





f 


\ 


the brake wheel /, and allows the upper carbon to descend 
until the proper distance between the points is again 
established. The two levers D and g are balanced, and 
a stop is provided at L for the latter, so that the brake- 
block cannot act on the brake wheel when the cage 
carrying the wheel train is not lifted up by the large 
solenoid, Fig. 2, while showing clearly the action of the 
small solenoid, varies slightly from the arrangement in 
Fig. 1, the lever g not being attracted direct by, but 
lifted by a hook g* fixed to g} ; a stop g® is provided to 
prevent the brake from being lifted too high. The sole- 
noid G is fixed to the cage C, which is made to rise and 
fall within slight limits on the guide pinsaa. By in- 
serting small resistance coils R, this lamp can be readily 
adjusted to any current intensity, and equally good 
results have been obtained when the apparatus was fed 
by a Gramme or a Schuckert generator. In a recent 
installation at the Crystal Palace, six of these lamps 
were worked in ene circuit from a Gramme generator ; 
the power absorbed by each lamp was 1.74 horse power. 





NOTES FROM THE SOUTH-WEST. 

Taff Vale and Rhymney Railways.—Negotiations for 
the amalgamation of these undertakings have fallen 
through. This result is stated to be attributable to the 
refusal of the Rhymney Company to abandon a Bill for 
making certain new lines now before Parliament, which has 
already passed the Commons, and is about to go into Com- 
mittee in the House of Lords. These new lines will run 
from Quakers’ Yard to Merthyr, and the Great Western 
Railway Company will probably exercise certain running 
powers. 

The North Wales Coal Trade.—Affairs continue un- 
settled in the North Wales coalfields, and there are still 
strikes and rumours of strikes. The Black Park men are 
idle, and at another colliery it is said notice of 7}d. per 
cent. reduction has been given, against which the men 
announce their intention of striking. Ata delegate meet- 
ing held at Wrexham for the purpose of concerting 
measures for forming a miners’ union for North Wales, ten 
collieries were represen A resolution was unanimously 
passed pledging the men to join in such a union. 


The Plymouth Works.—It has been decided to sell the 
whole of the Plymouth Works. The plant, in the form of 
old iron and machinery, is estimated to be worth 60,0001. 
The difficulty hitherto has been that the whole estate was 
in such an involved condition (so many mortgages and so 
7 conflicting interests to be arranged) that nothing 
could be done. These difficulties have now, however, been 
overcome, and it has been decided to submit for sale the 
whole of the iron works and collieries. The collieries com- 
prise 2437 acres, such as the yard coal, 4-ft., 6-ft., and 
others. The iron works, as most of our readers are aware, 
are composed of the Plymouth, Pentrebach, and Dnffryn, 
and with these large beds of fireclay and appliances for 
brickmaking ; there will be no reserve of the properties, 
as the manager’s house, twelve large dwelling-houses for 
agents, eight farmhouses, and nearly 300 cottages are also 
to be disposed of. It is not decided whether the whole will 
be sold in one lot, but buyers for portions of the works are 
already in the field. 


Neath Floating Dock.—Preparations are now in pro- 
gress for actively comaiog on this proposed dock. The 
1001. debentures offe to the public at 5 per cent. per 
annum have been taken up to such an extent that nothing 
will now prevent the work being carried on to completion. 
Implements, &c., have already been brought from Portis- 
head, where Mr. Daniel, the contractor, has recently been 
engaged. 

The Cyfarthfa Works.—Workmen were engaged on 
Wednesday in stripping the Pandy Mill and clearing away 
the old casting house. Vour furnaces are planned. These 
will employ, with mills, &c., 1000 to 1500 men. The 
furnaces are to be of the latest construction, with the 
most recent scientific appliances. 


Newport.—There is a continued active demand for steam 
coal, and prices have been well maintained. The quantities 
sent away during the week show an increase upon previous 
returns. In iron, &c., the following clearances have been 
effected: To Montreal, 1990 tons; Genoa, 800 tons; and 
Lisbon, 738 tons. In the metal branches generally, the 





outlook appears to be still encouraging. The inquiry for 
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steel exhibits an improvement. A large importation of 
iron ore has taken place. Last week’s clearances com- 
prised 27,039 tons of coal and 3528 tons of iron, &c. The 
imports consisted of 15,754 tons of Bilbao ore, and 5119 
tons of ore from other countries. 


New Docks at Cardif.—A meeting of freighters and 
others connected with the shipping interest of Cardiff was 
held on Friday to consider the desirability of applying for 
Parliamentary powers to construct docks quite independent 
of those constructed by the Marquisof Bute. The meeting 
represented an output of 5,000,000 tons of coal annually, 
besides large shipments of railway iron. Various sites 

* were suggested, among them the mouth of the Rhymney 
River, the West Mud, Barry, and Aberthan. It was, 
however, resolved to engage the services of an eminent 
engineer to report upon the best site within a short radius 
of Cardiff, and to submit the report to another meeting at an 
early date. A committee was appointed to put themselves 
in communication with the landowners who would be 
effected by the proposed new docks, and also to open com- 
munication with the several railway companies in the 
neighbourhood to ascertain the terms upon which freight 
would be carried to any of the places named, and also to 
consult the engineer upon any new lines of railway to con- 
nect existing railways with the proposed docks. The sub- 
scriptions towards the new undertaking amounted to 
500,0001., and this sum, it was believed, would be soon 
increased to 1,000,000/. in the event of a suitable site being 
obtained. 

Swindon and Cheltenham Extension Railway.—The 
Swindon and Cheltenham Extension Railway works are 
being pushed on with vigour. The stonework of a bridge 
close to Cirencester is completed and another is in hand. 


Proposed Dock at Ogmore.—The construction of a dock 
at the mouth of the Ogmore has occupied the attention of 
capitalists on several occasions during the last thirty years, 
and had it not been for the opposition of Sir John Nicholl, 
of Merthyr Mawr, it is probable that a dock would have 
been made there instead of at Porthcawl, by the Great 
Western Railway Company. The scheme has now been 
taken up, and Mr. Abernethy, C.E., who has recently 
visited the place, has expressed an opinion that a dock can 
easily be made, which will admit vessels of similar dranght 
to those now trading at Swansea and Cardiff. A proposed 
railway from Bridgend through Ewenny to Ogmore has 
been surveyed, and there is every probability that Parlia- 
mentary powers to proceed with the work will be applied 
for next session. 


Water Supply of Cardiff.—The Cardiff Town Council 
held aspecial meeting on Friday afternoon to determine 
on the best means of adding to the present water supply to 
the town. Mr. Bateman, in his report, recommended several 
scbemes. One was that an additional reservoir at Lisvane, 
capable of holding 300,000,000 gallons, would serve the 
purpose, at all events for atime; andas any future scheme 
would have to be so directed that the water would be 
stored at Lisvane, the reservoir would be a storage power 
at any future time. Mr. Bateman was of opinion that the 
present watershed would yield 1,000,000 gallons more daily 
than at present, and this additional supply would serve the 
wants of the inhabitants fora time. It was accordingly 
resolved to give the usual notices to the landowners that 
the land would be required for the purposes of the water 
supply. The estimated cost of the reservoir alone is 

2,0001. When completed, the supply of Cardiff will be 
about 3,500,000 gallons daily, but if water from the valley 
above Mertbyr was obtained, the supply would be increased 
to 9,000,000 gallons daily. It was resolved to defer the 
obtaining of water above Merthyr for the present, and 
construct a reservoir and two filter beds at the Heath, ata 
cost of about 50,000/. 


The Swansea Valley.— Business in the tin plate depart- 
ment has been quiet this week, but the small rise recently 
reported has been maintained. It is better for this trade 
that prices should advance gradually, rather than by fits 
and starts, as in former times. At one or two of the 
works extensions are being made. The coal trade is not 
in a very —ow position as regards the output for 
export purposes. Clydach is suffering, not only on account 
of coal depression, but from the stoppage of the Ynispeni- 
blweh Tin Works. 


Cardiff.—The coal trade has been rather less active. 
With regard to imports, a considerable quantity of iron ore 
has come to hand, but the tendency of prices in this depart- 
ment is not towards a rise. Last week’s clearances 
amounted to 113,267 tons, 4028 tons of iron, &c., and 2000 
tons of patent fuel. The imports comprised 13,651 tons of 
iron ore from Bilbao, and 5509 tons from other sources. 








ANOTHER St. Lawrence Briper.—A Bill has been 
introduced into the Senate of the State of New York, 
which provides for a bridge across the St. Lawrence at 
Waddington, St. Lawrence county. It is to be built for 
the Adirondack railroad, which it is proposed to extend 
through the Adirondack wilderness. 





COAL FOR THE VICTORIAN RAILWAYs.—On the occasion 
of a recent visit of Mr. Bent, the Victorian Minister for 
Railways to New South Wales, Mr. Bent visited Newcastle, 
and inquired into the working of the coal mines there. Mr. 
Bent obtained information as to the price of coal, &c., which 
he believes will enable him to save the Victorian Railway 
Department several thousand pounds annually. On Mr. 
Bent’s return journey to Melbourne, which took place on 
February 15 and 16, the coal mine at Berrima was visited, 
as it is expected that when the cross border railway is com- 
pleted a large portion of the coal required for the northern 
lines of the Victoria and New South Wales will be obtained 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron warrant 
market opened very strong on Thursday morning, and 
prices rose to the extent of 2}d. per ton, which, together 
with 1d. on Wednesday’s gain, was subsequently lost, the 
scare being due in some measure to the threatening aspect 
of political affairs in the East. Business was done in the 
forenoon at from 48s. 6d. up to 48s. 7id. cash, and from 
48s. 8d. up to 48s. 9}d. one month, and at the close there 
were buyers offering 48s. 6d. and 48s. 8d. cash and one 
month respectively, and sellers near. The quotations in 
the afternoon ranged from 48s. 54d. down to 48s. 3d. cash, 
and from 48s. 7id. down to 48s. 4$d. one month, and the 
market closed with buyers at 483. 4d. cash and 483. 6d. one 
month, und sellers near, The warrant market was very 
strong on the following day, and there was a steady 
advance in price to the extent of 6d. per ton, the close 
being at the best, and showing a gain of 7d. per ton on the 
week. A large amount of business was done. Trans- 
actions were reported in the morning at from 48s. 4d. up to 
i8s. 7d. cash, and from 48s. 7d. up to 48s. 9d. one month, 
and the market closed nominally at 48s. 7d. cash and 
483. 9d. one month. In the afternoon the quotations ranged 
from 48s. 7}d. up to 48s. 10d. cash and from 48s. 10d. up to 
49s. one month, the market closing with sellers asking 
48s. 10d. cash and 49s. one month, and buyers near. Mon- 
day’s market was also very strong, and a large amount of 
business was done. Prices close at the best, with an 
advance of 3}d. per ton. Transactions took place in the 
course of the forenoon at from 48s. 10}d. down to 48s, 84d. 
cash, and from 49s. 1d. down to 48s. 1ld. one month, and 
buyers near. There was a decided change for the better 
in the afternoon, a large business being transacted at from 
483. 9d. up to 49s. 1jd. cash, ‘and from 49s. up to 49s. 3d. 
one month. At the close of the market there were sellers 
asking 49s. 1jd. cash and 49s. 3jd. one month, and buyers 
near. Yesterday’s market was characterised by a great 
degree of activity, and a great deal of business was done, 
while there was a further advance in prices, although the 
market was not at the best at the close Business was 
reported on forenoon ’Change at from 49s. 1}d. up to 
493. 6d. cash, and from 49s. 5$d. up to 49s. 8d. one month, 
and at the close there were sellers asking 493. 6d. cash and 
493. 8d. one month, and buyers offering 1d. lower per ton. At 
the opening in the afternoon a reaction set in, but there was 
a subsequent improvement, business being done first at 
49s. 54d. down to 49s. 1d. cash, and afterwards at 49s. 3}d. 
and 49s. 54d. cash and one month respectively, and sellers 
asking $d. per ton more. Business was done this morning 
at from 49s. 2d. up to 49s. 5d. cash, also at 49s. 4d. up to 
49s. 9d. one month, the close being buyers at 49s. 24d. 
eash and 49s. 4$d. one month, and sellers near. The 
market was flat in the afternoon, with business done at 
49s. 1d. down to 48s. 11d. cash, subsequently improving to 
493. 1d. Monday, and 49s. 2}d. one month. It is evident 
that there may be an occasional check to the upward move- 
ment in the pig-iron market, but the market is much too 
strong for it to be readily interrupted; indeed, it is on 
many hands believed that the advance which has now 
taken place in prices has been toolong delayed, when the 
great volume of business that is being daily transacted is 
considered. Warrants are now the cheapest iron obtain- 
able, and as a consequence there is likely to be a 
great desire on the part both of merchants and con- 
sumers to get possession of them; aad it is thought 
that the price of warrants must still further advance, 
and that recourse must be had to the public warrant 
stores in order to meet the enormous home consumption. 
Shipping iron has lately been very strong ; indeed, it is 
now the strong feature of the market. As a consequence 
of the large amount of buying that has been done recently, 
there has been a very general advance made in the prices 
of makers’ iron, in some instances to the extent of 1s. per 
ton. Firmness may be said to be the general rule, but at 
the moment quotations are rather irregular. A great 
demand exists for makers’ iron, No. 3 being specially 
scarce. From the United States and Canada there have 
recently been more inquiries, and prices on the other side 
are decidedly firmer on account of the higher quotations at 
Glasgow, and an advance in the freightage rates. In 
Germany a very steady trade is showing itself, but France, 
on the other hand, is not as brisk as it was, and quietness 
is likewise the rule in Belgium. Hematite pig iron has 
undergone little or no change in price. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
10,147 tons, as compared with 10,977 tons in the corre- 
sponding week of last year. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
636,600 tons yesterday afternoon, so that it will be seen 
that it is being considerably reduced. 
The Locomotive Superintendentship of the North 
British Railway Company.-— At a meeting of the directors 
of the North British Railway, held last Thursday, Mr. 
Matthew Holmes was appointed to the office of locomotive 
superintendent, vacant by the resignation of Mr. Drum- 
mond, who, as formerly mentioned, has been appointed to 
the corresponding post under the Caledonian Railway 
Company. After serving his apprenticeship with a Leith 
engineering firm, Mr. Holmes entered the locomotive 
department of the Edinburgh and Glasgow Railway Com- 
pany at Haymarket, Edinburgh ; and with that company 
and the North British Company he has been employed 
ever since. He succeeded his father as superintendent at 
Haymarket, and was subsequently transferred to Cowlairs 
as out-door locomotive superintendent, an office he has 
until now held. 
The Secretary to the North-Eastern Steel Company.— 
It may be remembered that in the course of last autumn 
there was formed the North-Eastern Steel Company for 





at this place. A small order was given by Mr. Bent in 
order to test the quality of the coal. 


destined for that purpose are now rapidly nearing com- 
pletion. Some months ago the directors of the company 
were successful in indacing Mr. John M‘Crie, who, for the 
past ten years or so has been the secretary to the Steel Com- 
pany of Scotland, to enter their service in a similar capacity. 
Much to the regret of the directors of the last-named com- 
pany, and that of all his wy Ang oy and numerous 
a and business friends, Mr. M‘Crie has now severed 

is connexion with that somewhat famous company, and he 
will shortly enter upon his secretarial duties in Middles- 
borough. By way of signifying their great respect and 
esteem for Mr. M‘Crie the officials of the Steel Company 
of Scotland entertained him to a service of cake and wine 
this night week, Mr. James Riley, general manager, occu- 
pying the chair, and Mr. Ross, of the contract depart- 
ment, discharging the duties of the vice-chair. In name of 
himself and his fellow officials, Mr. Riley presented the 
departing guest with a massive and very handsome gold 
watch and appendages, and with a similar token of esteem 
for Mrs. M‘Crie. Suitable speeches were made in present- 
ing and in acknowledging receipt of the tokens of esteem ; 
and subsequently several toasts suitable to the occasion 
were proposed and duly honoured. About a fortnight 
previous Mr. M‘Crie was invited to a large meeting of his 
business and personal friends. at which he received from 
the hands of the chairman (Mr. W. C. Willis, iron mer- 
chant) a handsome silver salver bearing a suitable inscrip- 
tion and a purse of 150 sovereigns, as a recognition of his 
excellent personal and business qualifications; and on 
which occasion the best wishes of the donors were expressed 
for the success of the North-Eastern Steel Company, for 
the personal welfare of the secretary, and continued 
success to the Steel Company of Scotland. 


Another Extraordinary Passage of the ‘‘ Alaska.’’—The 
agents in Liverpool of the Guion steamer Alaska have 
received a telegram, announcing the arrival of that steamer 
at New York last Sunday morning at ten o’clock, after an 
extraordinary run of six days twenty hours from Queens- 
town to New York. The Alaska left Liverpool on the 
evening of the 17th, at ten o’clock, and reached New York 
(vid Queenstown) at ten o’clock on Sunday morning ; and, 
allowing for difference of time westward, she has accom- 

lished the journey in seven days twenty-two minutes from 
and to land. The Alaska was built by Messrs. John 
Elder and Co., of the Clyde. 


The ‘‘ Stirling Castle.’’—A Correction.—Finding that I 
had been led into an error in regard to what I said last week 
when speaking of the fuel consumed in the first run home 
of the new China tea clipper Stirling Castle, I hasten to 
put myself right on the matter. I have made inquiry in 
the proper quarter, and I am told that half the quantity 
that I mentioned as the daily consumption is ‘‘ nearer the 
mark.’’ In other words, the daily consumption of coal 
must have been nearer 110 tons than 220 tons per day. 
That is a most satisfactory state of matters. 


Sir James N. DovG.iass.— We are glad to learn that 
Her Majesty bas been pleased to accord the honour of 
knighthood to Mr. James N. Donglass, the chief engineer 
to the Trinity House, for his labours in connexion with the 
new Eddystone Lighthouse. Mr. Douglass attended at 
Windsor yesterday to receive the well-deserved recognition 


of the value of his professional work. 


THE ARLBERG TUNNEL.—The length of the Arlberg 
Tunnel will be 6.382 miles. The culminating point will be 
2.611 miles from the eastern extremity, at an altitude 
of 1332.63 yards above the Adriatic. ‘The work was 
begun in June, 1880. ‘Two perforators are used ; at the 
eastern end the Ferroux machine, which was employed in 
the St. Gothard Tunnel, acting by percussion and moved 
by compressed air ; at the west end is the Brandt machine, 
which is moved by water under pressure, and drills by 
boring. It had given excellent results at Pfoffensprung, 
upon the Swiss side of the St. Gothard, and the in- 
ventor guaranteed an advance of at least 6ft. 4 in. 
per day, a guarantee which has been largely exceeded. 
The simultaneous employment of the two engines is _— 
cially interesting, since it will allow a comparison under 
identical conditions, and will have a great influence upon 
the choice of methods in the piercing of future tunnels. 
The ventilation will be effec by a separate apparatus, 
distributing air under a low pressure, through pipes carried 
into the neighbourhood of the workmen. The specifications 
provide for a minimum volume of 150 cubic metres per 
minute for each workman. At St. Gothard the supply 
rarely reached 100 cubic metres. 


Moeuts v. TeN-WHEELERS.—The question of ‘‘ Mogul’”’ 
v. ** Ten-Wheeler’’ locomotives on sharp curves and heavy 
grades, is exciting considerable interest at this time, and a 
test was recently made on the East Tennessee, Virginia, 
and Georgia Railroad. This test was under the personal 
supervision of Major John F. O’Brien, general superin- 
tendent, and Mr. F. R. Huger, superintendent main stem 
and North Carolina and Ohio divisions, and every possible 
precaution was taken to insure absolute fairness, the same 
cars being hauled over the same track, and the same steam 
gauge (first tested) being used in each instance. Mr. B. J. 
Litton, master mechanic of the East Tennessee, Virginia, 
and Georgia Railroad, Mr. J. Cullen, master mechanic of 
the Nashville, Chattanooga, and St. Lonis Railroad, and 
Mr. J. 3. Likens, of the Baldwin Locomotive Works, acted 
as judges, Mr. R. Hartley, of the Rogers Locomotive and 
Machine Works, was present to represent their interest. 
It had been generally supposed that the ‘‘ Mogul’ type 
would render more efficient service than the ‘* Ten- 
Wheeler” on heavy grades, owing to the increased weight 
on ‘* drivers,’’ but the results obtained on this occasion did 





the purpose of carrying on the Thomas-Gilchrist or ‘‘ basic”’ 
process of steelmaking at Middlesbrongh, where works 


not sustain this view. 
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MODERN ORDNANCE. 

Ur to the present time the —— results 
achieved in gunnery have been due to Krupp, 
Sir W. Armstrong, and the Royal Gun Factories, 
Woolwich Arsenal. It is worthy of remark that in 
the case of the two latter the guns which have given 
such good results are mainly built up of wrought 
iron, Such has been the case with the Armstrong 
Gin. and Sin, guns and the Woolwich 43 ton. 
‘The Armstrong 6 in. was the first of a type which 
has now generally been adopted in principle, al- 
though the details of subsequent pieces have been 
modified, The Sin. guns built by the same firm 
gained celebrity in the war between Chili and Peru, 

















notably in the case of the gun carried by the 
Angamos. 

The results obtained by the Woolwich 43-ton 
gun have been published and are generally known. 
Seeing then that wrought iron has actually, when 
intelligently used, in guns of good design, been suc- 
cessful, it is necessary to consider the reasons which 
are gradually leading to its abandonment, ‘These 
are its low limit of ultimate strength (roughly 
speaking 20 tons per square inch), and what is 
of more importance, its low elastic limit, about half 
the above amount. ‘The chief cause why its use has 
been so steadily adhered to in spite of the great 
advances made in the manufacture of steel, has 
been the uncertainty which has hitherto attached 
to the latter, and the difficulty of producing large 
masses of sufficiently uniform quality. These diffi- 
culties appear to have been at last successfully 
grappled with, and steel of an ultimate strength of 
36 tons per square inch, 25 per cent. elongation, and 
an elastic limit of 20 tons per square inch capable of 
being coiled and welded, is a material whose claims 
cannot be resisted. This is especially the case in 
gun construction where weight is a matter of para- 
mount importance, and where the use of steel 
enables the manufacturer to obtain a much greater 
effect per unit of weight of gun than is possible 
with wrought iron. This latter material has only 
been used during the last few years for the inner 
portions or tube in the case of guns made on the 
Palliser system. ‘The power developed by these 
guns is so small that they may be discarded in con- 
sidering modern ordnance. So, also, may the earlier 
use of the metal in forged masses. Examples may 
be seen of such a use in the Armstrong guns of 
original construction, where it was employed as a 
first jacket over the inner tube in the breech portion 
of the gun to obtain longitudinal strength, in which 
coils were found to be somewhat deficient. Its use, 
therefore, in modern guns has been confined to coils, 
chiefly intended to resist tangential or bursting 
pressure. Here the disposition of the fibre and its 
great stretching power insured that guns so con- 
structed would not burst explosively without ample 
warning, but, as explained above, steel as now made 
equals it in al] and surpasses it in some of its most 
important advantages. It is, of course, impossible 
within our present limits of space to enter more into 
detail regarding the rival metals, but enough has 
been said to render it evident that in superseding 
wrought iron by steel in gun construction, we are 
gaining enormously in strength and not sacrificing 
in any way the security against unforeseen and 
explosive rupture, which has certainly been a feature 
of built-up wrought-iron systems. 

The latest and most dangerous rival to steel as 
ordinarily used—viz,, in coils, tubes, or hoops—is 
drawn steel wire or ribbon. ‘This material can now 
be obtained commercially of such quality as to raise 
its ultimate breaking strain to the extraordinary 
figure of 100 tons per square inch. Here at once 
we have a matental ahocieheley unrivalled as a rein- 
forcement or support to a central tube against 
tangential or bursting pressure; the above breaking 
strain being fully double that reached by any steel, 
in the ordinary conditions, fit to be used in the 
exterior portions of a gun. Its manufacturing ad- 
vantages are very evident, It is wound on cold, and 
by means of a suitable machinery the successive 
layers can have their tension regulated to accord 
almost mathematically with our idea of a perfect 
gun, viz., one in which every layer of material from 
the surface of the bore to the exterior does its proper 
share of work. Moreover, in such construction, 
there is little or no moving about of large masses of 
metal, little turning or boring; the possible errors 
incidental to shrinking are avoided, and the possi- 
bility of large undiscovered flaws rendering the 
whole construction unsafe, is removed. But to 
understand the difficulties connected with this 
system of building up, we must reflect for a short 
time on the strains to which ordnance are subjected. 
These may be described as (1) longitudinal or that 
caused by the pressure of the gas of the fired charge 
on the end of the bore, resulting in an absolute 
extension of that portion of the gun in rear of the 
trunnions, and being the direct cause of recoil. Most 
failures that we are acquainted with in modern gun 
construction have been brought about by this pres- 
sure. For instance, the failure of the 8 in. B. L. 
Armstrong on board the Angamos and that of the 
100-ton gun on board the Duillo. To meet this 
longitudinal strain the above system of wire coils is 
in itself absolutely ineffective. Coiled tubes of 
wrought iron are unsatisfactory, as the strength 





across the welds is very low and uncertain. Steel 
tubes are by far better than any other known 
material, steel coils being decidedly inferior in this 
respect, though—and this is a fact not generally 
known—they are far superior to wrought-iron when 
tested across the welds. 

To resist longitudinal strain, then, we may place 
the various materials in the following order of 
merit : steel tubes, steel coils, wrought-iron forged 
80 = to obtain a longitudinal fibre, wrought-iron 
coils. 

To meet (2) tangential or bursting pressure on 
the walls of the gun, we have to provide for 
the non-transmission of pressure through the 
mass, and are forced to resort to building up, and 
we think that the materials at present used, or 
under experiment, may be placed in order of value 
thus: (1) steel wire; (2) steel tubes and coils, 
little differing in this respect; (3) wrought-iron 
coils. Respecting steel tubes, which we have not 
precisely defined, we must be understood to mean 
steel in the form of a tube not produced by the coil- 
ing and welding process, but most conveniently and 
generally by being forged from an ingot and bored 
out. Steel produced in this manner differs little in 
the qualities exhibited, whether the specimen to test 
be taken longitudinally or transversely, except that 
in the former case, the elongation at the point of 
rupture will be found to be somewhat greater; a 
decided advantage where the tube has to undergo 
severe longitudinal strains. Tubes, however, do not 
seem to be quite as uniform in character, or so 
certainly free from defects affecting their tangential 
strength as coils. 

The method of building up with steel wire which, 
as we said above, has in many ways so much to 
recommend it, is attended, with minor difficulties, 
such as the means of fastening off, and of uniting 
the various lengths used, in such a manner s0 as to 
avoid loss of strength at the junction. 

From what has been said above it will be evident 
that longitudinal strength must be sought for entirely 
apart from the steel wire coils, and we think that 
in general it will be most conveniently given by 
making the central tube sufficiently strong to take 
up the whole longitudinal pressure. The manner in 
which the longitudinal strain is taken up, varies in 
different systems of ordnance, and is governed to 
some extent by the nature of the breechloading 
system adopted. Thus the breech mechanism (the 
Broadwell system) employed by Krupp, consisting of 
a round-backed wedge sliding in horizontally, must 
of necessity take this strain on the outer portions 
of the gun; in fact, it does so on the jacket 
immediately surrounding the central tube, as, we 
understand, does Vavasseur in this country. Arm- 
strong, on the other hand, seems to depend 
mainly on his tube, using the French interrupted 
screw system, while Woolwich appears to be 
endeavouring successfully to utilise not only the 
tube but the outer jacket as well. ‘The proposal 
to abolish trunnions and to take the thrust of recoil 
on the breach end of the gun directly, as well as the 
forms, proportions, and calibre of modern ordnance 
we reserve for future consideration. 








PRIVATE BILL LEGISLATION. 

PERSEVERANCE and a determination “ never to say 
die” have proved successful in the case of the 
Wrexham, Mold, and Connah’s Quay Railway Bill, 
for Lord Cottesloe’s Committee have passed this 
measure, and thus reversed the decision of the former 
Committee. No doubt much assistance was given 
to the case by the statement made by Mr. Robertson, 
the engineer and principal promoter, to the effect 
that so impressed was he with the utility and import- 
ance of the line that he actually had constructed at 
his own expense as a private line, the most important 
of the branches, power to make which was now 
sought ; he also pointed out that the total sum, a 
little over 200,000/., required for the proposed 
works, was by no means formidable or difficult to 
raise on the security offered. 

The Lambourne Valley (light) Railway Bill has 
been thrown out ; the Committee appearing dis- 
satisfied with the estimates for land and works, did 
not call upon the opposition to open their case, 

The London, Tilbury, and Southend Railway Bill 
has been reported. This scheme, as described in 
our notice of it when in the Commons (page 506 of 
the present volume), is to make a direct line, about 
thirty miles long, between Barking and Pitsea, In its 
course it traverses an important fruit-growing 
district, the traffic from which, though very valu- 
















































































































662 





ENGINEERING. 


[JUNE 30, 1882. 








able and perishable, has to be carted long distances 
on account of the absence of railway accommoda- 
tion. The portion of the existing line between 
Barking and Tilbury will be thus set free for the 
conduct over it of the large traflic expected to 
arise on the completion of the proposed docks at 
the latter place, authorised this session. 

The Great Western Railway (No. 2) Bill has been 
before and has been passed by the Committee, of 
which Viscount Sidmouth is chairman. By this 
powers are sought to connect the Taff Vale Railway 
at Porth, in the Rhondda Valley, with the Lynvi and 
Ogmore Railway; the result will be that the 
collieries in that neighbourhood will have a short 
route to the great shipping ports of Swansea and 
Porthcawl, and also an alternative route to Cardiff. 
The Taff Vale Railway Company opposed, and 
rested their case chiefly upon the proposed mode of 
forming the junction with their system at Porth, 
which is laid out as a direct junction; this they 
alleged was not the proper mode of effecting 
the desired communication. In cross-examination, 
however, they were not fortunate in being able 
to show that the method they proposed—which was 
that of a junction through an intermediate siding, 
involving in this case a back shunt up an incline 
of 1 in 120—was by any means the rule in existing 
junctions of a similar character on their line. The 
Duke of Buckingham’s Committee had before 
them the Rhymney Railway Bill, which is the 
survivor of three schemes having practically the 
same object, that of supplying railway accom- 
modation to Messrs. Crawshay’s steel works and 
collieries on the west side of the Taff between 
Merthyr Tydvil and Quaker’s Yard. That pro- 
moted by the Great Western Railway was with- 
drawn on account of representations made by 
Messrs. Crawshay in favour of that promoted by 
the Rhymney Company, an understanding having 
been come to with that company which gave 
them full powers over their line; and then in the 
Commons the Rhymney Company defeated their 
opponents, the Taff Vale Company. The Committee 
decided that contingent upon certain running 
powers and facilities being granted, they were dis- 
posed to pass the preamble, and gave the parties 
interested, time to consider. Next was opened the 
case of the Didcot, Newbury, and Southampton 
Railway Company, who seek powers to construct 
about forty-five miles of line in order to give 
Southampton and Winchester an independent 
access to London and the North. This is rather a 
unique case, in many respects similar to that of the 
Hull and Barnsley Railway Bill of 1880, inasmuch 
as here the chief promoters and supporters of the 
line are corporate bodies who are seeking to relieve 
themselves from the oppression of a monopoly. 











RECENT HYDRAULIC EXPERIMENTS. 

In our review of Captain Cunningham’s book, on 
page 589 of our last volume, a short account was 
given of the objects and results of these experi- 
ments ; our former article on page 249 ante describes 
the conditions and mode in which the observations 
were made. 

First, in reference to observations of velocity 
past a vertical, it may be noticed that all sub- 
surface velocities were obtained by timing double 
floats, ‘These were of two patterns, one a ball of 
acacia wood, 3in. in diameter, boiled in oil and 
loaded with lead; to this a surface cork disc, 2in. 
in diameter and jin. thick, was attached by a 
brass wire 0.012in. thick ; the other, a shell of 
copper 0.02 in. thick, 1} in. in diameter, loaded with 
lead ; to this a cork surface disc, 1 in. in diameter 
4 in. thick, was attached by an oiled silk thread 
sin. thick. Velocities being observed at every 
foot of depth, as many as ninety floats were used in a 
set, and three observations were made at every 
point; defective courses were made up by subsequent 
courses, and the mode of timing was that already 
described with surface floats and rods. The 
velocities were plotted to vertical axes, mostly 
central verticals, on a scale exaggerated ten times 
for the velocity ordinates ; the curves formed were 
approximate parabolas, having general features 
agreeing closely with the similar cases of Bazin on 
a smaller scale; the errors due to the employment 
of floats are such as to produce curves flatter than 
they should be. From these were computed the mid- 
depth velocities v, ., the bed velocities v,, , and 


also the mean velocities V. 
The mid-depth velocity at every vertical was 





thus disproving the assumption of constancy 
asserted in the Mississippi report, for which no 
proof was afforded by observations ; but its varia- 
bility was proved to be less than that of either the 
surface velocity or the bed velocity. It was also 
discovered that any marked increase or decrease of 
either the surface, the maximum, or the mean 
velocity was accompanied on the whole by increase 
or decrease of the whole of the velocities on the 
same vertical. 

The calculation of the parabolic elements of the 
velocity, parabolz was thus effected : 

Taking the two general formule, Z?=p (V—v,), 
p (e.—v)=2—2 Zz, where Z is the depth of 
maximum velocity, p is the parameter, z the depth 
to any point, the known values being v,, yp % 


corresponding to 0, 4 /,/7; these were substituted 
for v and for = in the above and the equations 
solved for p, Z, and V. Thence 
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The parabole determined by each group of three 
data being usually different, the most probable 
parabola was determined by the method of least 
squares, a mode laborious but correct. An investi- 
gation of parameter variation showed that the data 
did not admit of sufficient accuracy in the determi- 
nation of the value of p to enable its dependence on 
the external conditions to be traced. ‘The depres- 
sion of the line of maximum velocity is shown to be 
not sensibly affected by the wind, but largely due to 
air resistance, and dependent on the surface slope 
near the site, but the quantitative connexion can- 
not yet be traced. 

The areas of the vertical velocity curves were 
calculated by the ordinary trapezoidal and arith- 
metic mean rules, 


p= 


9 
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where & is the common distance or spacing, and H 
the total depth. These areas are also termed dis- 
charges past a vertical estimated in square feet ; but 
are mere quantities intermediate to obtaining total 
discharges. 

The deductions with regard to mean velocity (U) 
past a vertical are that its line is always below mid- 
depth, but that it cannot be directly measured in 
practice by any single velocity observation ; that the 
mean velocity past a central vertical is dependent 
on the surface fall in the upper sub-reach, but can- 
not be deduced from it better than from any pri- 
mary velocity. It may be deduced from two velo- 
cities by the following formule : 


H.(to+Uj+tgt 2... 


U=} (ve—3v, H); or U=4(3v, H +4 vs H); 
or U=4 (4 “aH +30, H)» 


of which the first is the most convenient practi- 
cally. 

The value of U may also be obtained from a single 
observation with a loaded rod in depths not more 
than 15 ft. 

The rods preferred and mostly used were ]-in, tin 
tubes painted and marked for immersion, loaded 
with fixed irons, and adjusted with shot ; they were 
made in sets of fixed length, but wooden rods were 
also used in shallow water. The bed and banks had 
sometimes to be dressed to admit of tube observa- 
tion. ‘The tube velocities were compared with 
double-float velocitics for purposes of experimental 
test. An investigation of the theory of rod motion 
results in a corclusion vhat a proper rod length is 
from 0.945 to 0.927 of the full depth, when the 
maximum velocity is at within one-third depth from 
the surface, and from. 0.927 to 0.950 of it, when the 
maximum velocity is at between one-third depth 
and one-half depth. 

Proceeding to transverse velocity curves, or 
curves whose ordinates are the forward velocities at 
all points of a transverse bese line in a transverse 
section, the following is an abstract of the obser- 
vations effected, which were made under varying 
conditions of water level at each site : 

Surface velocities ... 10 series comprising 109 sets at 4 sites 


Mid-depth velocities 2 “ 99 po 
Bed velocities ne mm 99 99 
Mean velocities 100 99 Si . il , 


The surface velocities were ovserved with pine 
discs 3in. by 4 in. ; the mid-depth and bed velocities 
with 1gin. double floats; the mean yelocities with. 
l-in. tin tube rods generally, and with 1-im. wood 





found to be subject to great and rapid variation ; 








required closer ordinates where the change of velo- 
city is more rapid, the transversals were divided 
into lengths or spaces, within each of which the 
sub-spacing was equal; the arrangement being 
symmetrical to the centre line of the bed in every 
case. The mode and order of the field work and 
timing, were similar to those already described, so 


also were the arrangement in sets and series, The 
average velocity observations were finally plotted 
as rough curves to each transversal, as also the 


resulting means of the primary velocities, at sur- 
face, mid-depth and bed, and mean sectional. The 
notation here ured is: h=any depth; b=surface 
breadth ; R=hydraulic radius ; H=central depth ; 
B=wet border; S=surface slope ; and the values of 
these are given with the transverse velocity curves 
for each site. The causes and conditions accom- 
panying local peculiarities in these curves are fully 
entered into; but the principal deductions made 
from the whole set of curves are the following : 

1, That like curves are similar under similar 
external conditions. 2. That like curves with 
equal mean velocity are, ceteris paribus, equally 
flat on the whole. 3. Curves of low velocity are 
flatter than those of like kind of high velocity. 
4. The flatness of a curve depends more on the 
mean velocity than on the general depth, as shown 
by comparing low-water and high-water curves. 
5. Wide sides give flatter curves throughout. 6. 
Sloping or stepped banks give rise to sharp curva- 
ture. 7. Vertical banks give rise to curvature also, 
but this is less than with the former. 8. In com- 
paring unlike curves; of unlike curves under the 
same external conditions at the same site of rectan- 
gular section, the mid-depth curve is usually the 
outer, the mean velocity curve intermediate, and 
the bed curve the inner. The mean velocity curve 
is one of the flattest and the surface curve the most 
rounded, so much so that near the banks the surface 
curve becomes one of the innermost. 9, The figure 
of a transverse velocity curve can be determined 
with equal precision at all parts excepting near the 
edge. 10. Edge velocity is assumed to be zero, but 
not plotted. 

The attempt to arrive at a geometric figure for a 
transverse velocity curve generally was eventually 
given up as hopeless ; but the sort of curve most 
nearly possessing the required properties is the 
elliptic curve of the type represented by the equa- 


tion 
(< y* m (; y= 5 
V6 b 


The following were also general conclusions: 

1. The figure of the transverse velocity curves is, 
for given external conditions, determined by the 
figure of the bed. 

2. The velocity (v) should be expressed not only 
as a function of the abscissa (y) but also of the 
depth (z) ; so that the equation should be of the 
form v+V=f (y, z, &c.); it may also be a function 
of the average effective distance from the wet 
border. 

The mode and notation adopted in the calculation 
of discharges were as follows. The data used were: 

A system of depth ordinates H, in the cross 
section, 

A system of velocity ordinates u, in the velocity 
curves. 

A system of curve areas D,=Hy uw, with the 
same abscisse + y, i.e., at the same points of the 
transversal, 

The quantities D, = H, wu, were prepared by 
multiplying separately every rod velocity uy by the 
average depth Hy, along the float course. These 
so-called superficial discharges D, past the several 
verticals whose abscisse are y, are then equally 
spaced quantities used in ordinary approximation 
formulz, of which the prismoidal formula is one, to 
obtain the total or cubic discharge. The four 
following formulz were used ; the quantities aa, a 
to right or left of the centre line at equal spacing 
being dashed distinctly thus, a’ a'', a,’ a,'', &c. 
1. Simson’s. 
45 {(a,""+a9’) + 4 (a,"+a')+2 ay} 
2. Cubic. 
$5 {(as"+a5") + 3 (ay +ay)} 
3. Weddle’s. 
; b f(as'/+4y" +9 +4,’+a5') +5 (4, +4+a,')} 
4. Simson’s modified. 
$b {(3E+e)+4(Q+M), 
where g a missing quantity =} (M-+E) is between 
two adjacent quantities M E, these and e being all 
alike at equal spacing. This last was convenient 
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With arectangular cross section the total discharge 

=D, H; D,, being the superficial discharge past 
the mean velocity transversal, 

The conclusions arrived at with regard to total or 
cubic discharges were: That it is sensibly constant 
from instant to instant, but that at any site it 
increases and decreases rapidly with the rise and 
fall of water level. It is liable to increase or defi- 
ciency from a cross wind blowing towards or from 
the gauge. Moseley’s discharge formula meets with 
very strong condemnation, and its faultiness is 
clearly proved in a most lucid manner, 

For comparison of discharges at successive sites, 
the field work should be either simultaneous or in 
the same body of water at all the sites; and for 
those from successive observation at the same site, 
immediate succession is desirable. The discordance 
between successive comparable results under similar 
favourable conditions may be expected to be seldom 
over 3 per cent. 

The following also are the conclusions of Captain 
Cunningham with regard to mean velocity. 

1. That the arithmetic mean of velocities errs in 
defect. 

2. The mean velocity past a transversal and the 
mean sectional velocity are less variable from instant 
to instant than most of the individual velocities, but 
the former varies sensibly, 

3. The mean sectional velocity is constant from 
instant to instant, and in a higher degree than the 
discharge. 

4, The chief source of variability in successive 
mean velocity-measurements is that each single 
result is imperfect, and this is due to unsteady 
motion, 

5. The mean surface and central surface velocities 
U,, v,, and also the mean sectional, central mean, 
and central surface velocities (V, U,, v,), and the 


quantity 4/ RS increase and decrease with either R 
or S. 

6. In high up or down-stream wind, surface 
velocity observations are liable to be under or over- 
estimated, and are quite unsuitable for computation 
of discharge; mean-velocity observation is but 
little affected by wind of any sort, but error is then 
attributed to an abnormal gauge reading. 

7. The ratioc=V+U, generally increases with 
increase of depth, and probably with decrease of 
velocity or surface slope ; but its variation is obscure, 
ary > owing to the effect of wind on U,. 

8. For rapid approximation to mean velocity, a 
good average central mean velocity observation is 
at present the most reliable mode. 

9. The ratio c—V+100 “RS increases and 
decreases generally with increase and decrease 
of R, depends in some complex manner on S, and 
also on the nature of the bed and banks at the site. 

This last conclusion is obviously of the highest 
importance in its bearing on calculated velocity 
formule. : 

In a careful examination of these latter, Captain 
Cunningham states that these are all, with the sole 
exception of that of Herr Kutter, quite untrust- 
worthy, and that Bazin’s relation cs =100 C+(100 
C-+25.34) is fundamentally incorrect as a relation 
between c—=V—vr, and C, 

The rejected formule among the really old ones 
are those of Dubuat, 1786 ; Girard, 1803 ; De Prony, 
1804 ; Young, 1808; Dupuit, 1848 ; St. Venant, 1851 ; 
Ellet, 1851 ; and among newer ones, those of Borne- 
mann, Hagen, Gauckler, Mississippi, Gordon. 

The only two formule of sufficient value to merit 
extended discussion were those of Bazin and Kutter. 
The results of their examination are : 


1. That the form of the value of C in the Bazin 
formula is defective. 


com(eef) 


This was also Herr Kutter’s conclusion. 
2. That making K a constant in the expression : 


Vmax.— Vmean=Kv7/ RS 


is not just, and K varies from 22.4 to 9.9 in 61 
cases, and from 17.0 to 10.7 in 43 selected cases 
given by Bazin. 

3. The effect of applying Bazin’s coeflicient cz to 
central surface velocities vo is to produce too low 
values of mean velocity, 

4. Bazin’s ratio cp increases with R, whereas the 
experimental values of cs show no signs of this, 

5. For earthen channels Bazin’s ratio c is so low 


Next, regarding Kutter’s coefficients (C, ) : 

1. The formula though complex and laborious is 
the best empirical formula yet proposed for calcu- 
lated mean velocity (and hence for discharge), 

2. When the surface slope measurement is a good 
average, with calm air on both banks on a canal 
in good train, Cz will give results, error of which will 
probably seldom exceed 7} per cent. in large canals. 

It may be here noticed that the employment of 
Kutter’s formula as most generally applicable, and 
the use of tables partly based on this method in 
Jackson’s ‘‘Hydraulic Manual” and Jackson’s 
‘‘Canal and Culvert Tables” have been advo- 
cated by ENGINEERING: for many years, These 
books were employed by Captain Cunningham to 
obtain values on the Kutter system suited to 
English purposes, and are referred to repeatedly. 
With reference to the liability to error of 7} per 
cent. in these quantities, it is evide.+ that as 
discharges under favourable circumstances of experi- 
ment are allowed to be liable to 3 per cent. of error, 
tke former being about double, this proves a high 
degree of exactitude for a mere calculated velocity 
formula, and practically justifies the claim to 
accuracy within about 5 per cent. advanced in those 
books. 

The above constitute the principal results of 
Captain Cunningham's experiments. In addition, 
much care and experiment were devoted to fan 
current meters, Moore’s and Révy’s, and to im- 
proving them by separating the recording portions 
from the fans; but from uncertainty of oricula- 
tion, of depth, of gearing, and of non-measure- 
ment of forward velocity, their employment was 
eventually considered simply useless, A series of 
observations on the effect of silt resulted in the 
following conclusions, that: 1. There is no obvious 
connexion between the velocity and the silt density 
of different parts of a site; the silt density 
varies from instant to instant at one and the 
same point. 2. The silt density and silt discharge 
do not appear to depend sensibly either on the depth 
or the velocity at a site, but in the Ganges Canal 
they depend chiefly on the silt admitted with the 
supply. 

The conclusions on evaporation are: 1, The 
evaporation from a floating evaporameter on a large 
still water surface or river is far less than from a 
small vessel on land. 2. The evaporation from the 
Ganges Canal at Roorkhi averages about ,'; in. daily 
out of the rainy season ; and the loss by evaporation 
is about y+5th part of the full supply of the canal, or 
about ten minutes full supply daily. 

Some account of the cost of the experiments is 
appended, from which it appears that all the 
heavier expenses are not accounted for, as the staff 
of superintendents, observers, office expenses, instru- 
ments, rafts and boats, chronometers, &c., were all 
free of charge on loan; the rest cost 3700/., and 
adding to this a very rough estimate of the value of 
the former 1700/., it becomes 5400/., a sum most 
inadequate for such large experiments over four 
years. It may, however, be of interest to learn 
the way the Government arranged for the skilled 
services of the superintendent; it was absolutely 
gratuitous service for two years, and an allowance 
of 15/. per month for the last two. 

Taking the series of experiments on the whole 
and under the conditions and circumstances enforced 
on the experimentalist, such as the unimproved 
beds and slopes of the canal, the adoption of floats 
and rods made in India, the staff of sergeants and 
natives, and so forth, itis wonderful that the experi- 
ments ever arrived to a conclusion, and it is impos- 
sible to say that anything better could have been 
done under those circumstances. 

The main result of the whole may be expressed in 
a few words, ‘‘ That most of such hydraulic results 
as were previously accepted by only the few have 
now been so verified on a large scale as to command 
their acceptation by the many.” 





NOTES. 
THE PaNnaMA CANAL. 

Tue latest reports from the Isthmus are again 
rose-coloured, or intended to be so. The line of 
the canal through the virgin forest has been almost 
entirely cleared. The great cutting of the 
Cordilleras, at the highest point of its course, has 
been begun. The Couvreux excavators are in 
operation—it is said, much to the surprise of the 
Americans, who had predicted that they would not 





as to be of little use. 


work, It seems to be considered a matter for great 





congratulation that the death-rate has fallen below 
70 per 1000, at which figure it had long stood ; and 
the sanitary condition of the employés is held to be 
much improved. 


BLEACHING BY ELECTROLYSIS. 


At the last meeting of the Chemical Society an 
interesting paper on & new process of bleaching 
was read by Messrs. J. J {Dobbie and J. Hutcheson. 
The basis of the new process consists in generating 
the chlorine which is the bleaching agent by the 
electrolysis of dilute hydrochloric acid or a chlorine 
salt solution. A low battery power gave the most 
satisfactory results in their experiments. The 
method adopted by them consists in passing the 
cloth to be bleached, for example Turkey red 
cloth, through sea water between two rows of car- 
bon rollers, the upper row being connected to one 
pole, and the under row to the other pole of the 
battery. The rollers are caused to rotate slowly, 
and thus pass the fabric from one end to the other. 
Hypochlorite is formed, and on subsequent immer- 
sion in dilute hydrochloric or hydro-fluoric acid the 
cloth is effectually bleached. 


Tue IsruMvs or SvEz. 


It has generally been supposed that the plateau 
of Kabret, which divides the Mediterranean from 
the Red Sea at Suez, and which is now pierced by 
the Suez Canal, is of miocene age ; but recent 
investigations by M. Theodor Fuchs undertaken 
for the Austrian Academy of Sciences, and still 
later observations of M. Eusébe Vassol, Captain of 
Armaments at the Suez Canal, have given good 
grounds for the belief that the Kabret plain is of 
much later formation, and that the waters of the 
Red Sea and Mediterranean were united over it as 
late as the quarternary period. This conclusion is 
arrived at from the fossils of marine animals 
picked up among the sand, and notably the empty 
tubes of the Zeredo Fuchsii, which derives its 
specific name from M. Fuchs. This is essentially 
a quaternary fossil, and it is found in plenty among 
the sands between the Bitter Lakes. 


A WEATHER ComPass. 


It is well known that the barometer of itself 
makes a very poor weather glass, because of the 
fact that the humidity of the atmosphere and the 
direction of the wind have to be taken into account 
as well as the barometrical pressure. In the 
weather compass of Professor Klinkerfues, of 
Gottingen, an attempt is made to combine these 
observations in such a way that the instrument 
indicates the joint result to be deduced from them. 
The apparatus consists of an aneroid barometer, 
the needle of which is also controlled by a horse- 
hair hygrometer indicating the degree of moisture 
in the air. The influences of the aneroid and the 
hygrometer may be either concurrent or counter 
to each other as determining the position of the 
needle, and forewarning the probable weather within 
the next twelve or twenty-four hours. The direc- 
tion of the wind is also made a factor in the 
problem by means of a disc marked with the pre- 
vailing directions in which it blows. The device is 
ingenious, and is stated to yielda high percentage 
of accurate warnings. 


Tue Evecrric Ligut at Starrorp Hovse. 


The Duke of Sutherland has set a good example 
in adopting the electric light for the illumina- 
tion of his residence in St. James’s. Incan- 
descent lamps on the Lane-Fox system have 
been installed in the grand staircase, banqueting- 
hall, and picture gallery, with very fine effect. 
The lamps have been fitted to the existing brackets 
and candelabra as far as possible, but additional 
lustres have been added, especially in the picture 
gallery. There are some 250 lamps in all, fed 
by six B Gramme machines, which are excited 
by the current from one E Gramme machine. 
The field magnets of the B machines are fed 
in series; but the revolving rings are coupled 
in multiple arc. The resistance of the external 
circuit, plus the lamps, is only 0.6 ohm, the 
lamps being connected in parallel arc, and leads 
having a strand conductor equivalent to a solid rod 
of copper in. in diameter being employed. The 
speed of the machines is about 1000 turns per 
minute, and they are driven by a Marshall engine 
of 20 horse power nominal. All the generating 








apparatus is located in a shed placed in the garden 
to the west of the house, and skirting the Green 
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Park. The lamps displace some 8000 candles, and 
cannot be injurious to either gilding or statuary. 
This fact, together with the undoubted sanitary 
advantages of the incandescent light, cannot fail 
to hasten its introduction into mansions where 
valuable works of art are treasured and large 
assemblages are held. The Duke of Sutherland’s 
example will doubtless soon be followed. 


Tue SPEAKING CONDENSER. 

In a former Note we announced that M. Dunand 
had succeeded in making the “singing condenser ” 
of Varley act as a telephonic receiver of speech. 
Since his first experiment he has brought the 
apparatus into a more practical form. It consists 
of a transmitting circuit consisting of a micro- 
phone, a battery of four Leclanché cells, and the 
primary of a small induction coil, having about 
0.5 ohms resistance. The receiving circuit is com- 
posed of the line wire, a receiving condenser or 
condensers, and a battery of from six to twenty 
Leclanché cells, according to the number of receiv- 
ing condensers employed. The microphone is of 
a peculiar construction. Two metal plates enclosed 
in a ring of wood and forming a box, are connected 
in the circuit. Each plate has attached to its inner 
centre a small button of carbon, and between these 
two buttons is a little spindle of carbon held there 
by a brass wire crossing the interior of the box 
between the two plates, and capable (by the degree 
of torsion given to it) of increasing or lessening the 
pressure of the microphonic contact between the 
two ends of the spindle and the buttons. All con- 
densers will serve as receivers provided a battery be 
employed in the receiving circuit to keep them 
charged ; but M. Dunand prefers those having a 
thickness not over six centimetres, and made of 
thirty or thirty-six sheets of tinfoil separated by 
sheets of ordinary or of paraffined paper. A thin 
ring of wood or ebonite placed round each surface 
gives solidity to the pole. One side is fitted with a 
gutta-percha ear-piece, or two condensers hung 


from a head-piece may be fixed upon each 
ear of the observer. When loud speaking is 


required, twelve condensers are placed in an open 

trough about three inches apart, and by this 

arrangement speech may be heard over a radius of 

five or six yards when a battery of thirty cells is 

used in the receiving circuit. 
LIGHTING Power or Gas. 

In the north of England some experiments have 
been made with some of the large gas lanterns, the 
results of which are worth recording. The bare 
details are given, and to these no facts explanatory 
are added. Three large lamps were placed, and 
the consumption of gas, with the illuminating 
power of each, tested. The surveyor of the 
borough of Middlesbrough presents the report 
to the Town Council of the borough, which 
the owner of the local gas works. The burners in 
use were one each of Siemens’, Sugg’s, and Bray’s, 
and the following is the statement of the surveyor 
as to the consumption of gas at each : 


is 




















— Burners Consumption. Candles 
Siemens’ Argand 26 feet per hour 130 
Sugg's three-light 30 ’ ’ 100 
Bray's - 28 100 





The return gives also the details of the cost of 
the respective burners, but beyond this and the 
places of the town where the three lights were put 
up, it presents no further facts. It is to be presumed 
that the experiments were concurrently made, and 
that the pressure was equal at the three points. 
Nothing is said as to the cost, the gas being supplied 
by the corporation gas works, but it may be added 
that on the average gas is sold in Middlesbrough at 
the net price of a fraction more than 2s. 8d. per 
thousand cubic feet, and that the cost of manufac- 
ture to the council less the sums received for the 
bye-products, is slightly over ls. 3d. per thousand 
cubic feet. Hence it is apparent that gas can be 
very cheaply supplied at Middlesbrough to public 
lights, and that this cheapness will be one of the 
inducements for the borough to retgin the use of 
gas for public lights ; and should thé need rise for 
better lit streets, it will probably cause the corpora- 
tion to put up some of the large gas lamps that it 
has now been experimenting with. These experi- 
ments cannot be said to be very complete, but they 
have the merit of being made by an independent 





authority, and thus they have value so far as 
they go. 
STEAM SHIPBUILDING. 

The question is now being gravely discussed 
whether there is, with the present activity in nearly 
all the shipbuilding yards of the country, an “ over 
production” of tonnage of vessels. Undoubtedly 
the question has been forced on by the declension 
in the rates of freight, and by the occasional dif- 
ficulty that has been felt in employing some vessels. 
This must be reflected in lower dividends to the 
shareholders in steam vessels speedily, and the 
probability of this is forcing upon the owners of 
vessels the consideration of the question whether 
it is wise to continue the present rate of building. 
It must be remembered before such a question can 
be answered that this is usually the dull season of 
the year in shipping, and that freights which 
have been pointed out as low, such as those from 
the Tyne to Cronstadt, are equal to those of a 
year ago, and above those of two yearsago. But 
admitting the general low rate of freights, it 
remains to be seen whether it is due to an excess 
of tonnage, or to other causes. At the present 
time we have to build vessels to replace the iron 
vessels that are lost, to replace wooden vessels, 
and to meet the growing international trade of 
the world, increasingly carried in British vessels. 
When the largeness of the loss of vessels that 
have to be replaced is remembered, it will be 
seen that when the trade across the ocean 
prospering and growing, there is room for the 
activity that our builders have displayed, if the 
cost of production be low. But the cost of pro- 
duction has been of late very seriously increased, 
and the purchasing power of would-be owners is 
thereby lessened. A check to the rate of ship- 
building would mean the reduction of the cost, and 
ultimately a revival. Possibly there may have 
been too rapid an increase in the price of vessels, 
forced up as it has been by higher wages and by 
increased cost of iron. It is probable that a check 
to that increase will be now given, and should 
prices fall, and trade continue brisk, that check to 
the progress of shipbuilding would be found to be 
very short in duration. 


is 


Mipianp Raitway or Canaba. 

The amalgamation into one of six railway com- 
panies, whose shares and bonds represent some 
11,600,000 dols., and the working, as one, of five 
lines of railway, some 600 miles in length, already 
in operation, and one projected and surveyed line, 
is an event of some importance. The agreement 
having this object in view is dated December 10, 
1881, and is duly signed on behalf of the several 
companies. The lines referred to as now built are 
all in that part of Ontario between Toronto, 
Selleville, and the Muskota Lakes. The considera- 
tions recited in the preamble of the agreement 
between the companies are that their union would 
benefit the public by giving more efficient train 
service and greater traffic facilities generally than 
they are now able to do. But furthermore, that 
the companies concerned “ desire to secure the con- 
struction of the Ontario, Sault Ste. Marie Railway, 
and thus gain access to the Canadian North-West 
and the Western States.” The name of the conso- 
lidated system is to be the Midland Railway of 
Canada, with a share capital of 6,600,000 dols., 
in 132,000 shares of 500 dols. each, of which only 
4,100,000 dols. is to be at present issued in the pro- 
portion of capital already possessed by each com- 
pany. The remaining 2,500,000 dols., now held in 
reserve, may be issued for services rendered or for 
such other reasons as may appear to be for the 
company’s interests. The consolidated company 
asks power—the whole arrangement being of 
course subject to legislative sanction—to make 
any traffic arrangements it may think proper 
with the Sault Ste. Marie Railway Company. 
The amalgamated company and the Canadian 
Atlantic Railway Company are to unite in union 
depéts with joint terminal facilities, yards, &c., 
at Ottawa, and have agreed for an interchange 
of freight and passenger traffic for a long term of 
years. The amalgamated company has-established 
a line of steamers to ply between Midland and 
Duluth, and also a second line to ply between 
Chicago, Milwaukee, and Midland. These steamers 
will form achain of grain-carrying transports between 
their western cities and their railway terminus 
at Midland, from which point the traffic will be 
carried to Ottawa, and there turned over to the 
Canada Atlantic Railway, and the Central Vermont 





line. The midland is also a promoter of the 
Ontario and Sault Ste. Marie Railway, and it intends 
to builda line from some point on the northern end 
of the Midland system to the Sault Ste. Marie, and 
thence to connect with the Northern Pacific Rail- 
road, for Manitoba and the vast grain fields of the 
north-west. Arrangements are already made with 
the Northern Pacific Railroad to extend their line 
so as tomeet the Midland system at Sault Ste. Marie, 
and a charter for a company to construct a bridge 
at that point has been applied for. The Sault Ste. 
Marie Railroad will be about 425 miles in length, 
and will run through the best lumber district now 
retained by Canada, and a district which is 
abundantly supplied with mines of iron and copper 
of the first quality. The Canada Atlantic is being 
rapidly pushed forward, and the line will soon be 
in running order between Ottawa and Coteau. 
Between Coteau and Rouse’s Point, where the road 
connects with the Central Vermont Railroad, the 
line is laid out, and the coming season will see the 
work of construction vigorously prosecuted. 


HULL aNbD Barns_ey Raitway. 

On Monday the Works Committee of the Hull 
and Barnsley Railway Company visited the Cud- 
worth section of the line for the purpose of noting 
the character and progress of the works. The 
party left the Paragon Station in a saloon carriage 
for Normanton, and, after a short stay, went on to 
Cudworth, where they were met by Mr. Tarry, 
Messrs. Lucas and Aird’s agent; Mr. Purdon, the 
resident engineer of that section of the undertaking ; 
and Mr. North, one of the contractors’ agents. 
The line ends at Cudworth, and the traffic will be 
worked at the joint station of the Hull and 
Barnsley and the Midland Company, Barnsley, 
which is only a few miles distant, being reached by 
the Midland line. Allalong this section of the line 
work isin a very advanced state, and the section 
will be ready for traffic long before the time 
specified forthe completion of the contract. The 
bank is tipped up to the Midland Railway. The 
permanent way has been laid down for a con- 
siderable distance, and the party were conveyed 
over a portion of it in carriages drawn by one of the 
engines. Several of the cuttings were examined 
with interest, especially No. 6, which leads up to 
Brierley Tunnel. With the aid of a powerful 
steam navvy, the contractors have been able to 
make rapid progress. The formation consists of 
shale and rock—principally the former. At the 
mouth of the tunnel at Brierley the cutting will be 
nearly 60 ft. deep. The tunnel presents the same 
geological characteristics. It will be 650 yards in 
length, of which 220 yards have already been done. 
The directors and their friends descended one of the 
shafts in a skip, and examined the tunnel minutely. 
The same process is adopted as at Riplingham, and, 
although there was a great deal of water in the 
tunnel at first, it has been completely mastered, 
and the tunnel is comparatively dry. The 
tunnel is about half a mile from the village of 
Brierley. The visitors next proceeded to Hems- 
worth, where there is another large cutting, 
a small bank intervening between it and the 
Brierley Tunnel. The railway is about half 
a mile to the south of Hemsworth village. The 
party then proceeded to inspect railway No. 2, 
and alighted, after a splendid drive through an 
interesting country, at the cutting at Upton Cross 
Roads. Here they were joined by Mr. Bean, one 
of the contractors’ assistants. A considerable 
length is already ballasted for the permanent way 
in the direction of the cutting. The cutting is 
rather more than a quarter of a mile in length, 
and is chiefly through magnesian limestone. The 
change in the formation of the coal measures and 
limestone occurs at this part of the line, the lime- 
stone overlying. Passing on to the fifth cutting, 
the party arrived at South Kirby Tunnel, which 
will be about 1223 yards long, and a third of which 
is already done. ‘There are five shafts, and the 
visitors descended into the tunnel, which opens out 
at the eastern face. After proceeding some dis- 
tance on an engine the carriages were met at Willow 
Bridge, over the Went, where the Carlton section 
begins. Thisconcluded the day’s inspection. 


Tue “ Dai_y TELEGRAPH.” 

On Wednesday evening last the proprietors of the 
Daily Telegraph celebrated the opening of the new 
premises which they have lately erected in Fleet- 
street, by holding a conversazione, at which the 
visitors were enabled to witness the whole of the 
interesting processes involved in what we may 
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term the “ manufacture” of a daily paper. H.R.H. 
the Prince of Wales and H.R.H. Prince Leopold 
were present on the occasion, and there was an 
exceedingly large attendance of visitors, many of 
whom stopped until a very late hour in order to 
witness the printing of the Thursday morn- 
ing edition. The new premises, which have an 
imposing elevation and occupy a large area, are to 
be devoted to the editorial and advertising depart- 
ments of the paper, and they have been erected 
from the designs of Mr. Arding, of the firm of 
Messrs. Arding, Bond, and Buzzard, the con- 
tractor being Mr. Hearn. The accommodation 
afforded by the new offices is admirable, and the 
decorations throughout are exceedingly handsome 
and are in excellent keeping with the general 
design. On Wednesday evening the entrance hall 
and corridors were most tastefully decorated with 
flowers, and together with the main office on the 
ground floor, were illuminated by the Fyfe-Main 
electric light. The royal party arrived about two 
o'clock, when they were received by Mr. E. L. 
Lawson and Mrs. Lawson, and after partaking of 
supper, which was served in the library, they pro- 
ceeded to visit the printing department, which is 
in the rear of the new premises. The machine 
room was first visited, the prixting of the regular 
daily edition being then in progress. The Daily 
Telegraph is printed on ten of Hoe’s rotary web 
perfecting machines, which are run at a speed of 
13,800 per hour, each machine producing 230 perfect 
papers per minute. With the machines at work, 
therefore, the copies aré printed at the rate of 2300 
per minute, the aggregate length of the papers pro- 
duced in a minute being thus nearlytwo miles. The 
average quantity of paper used each day is about 
16 tons, and a ton of paper is printed in about six 
minutes. The whole of the paper used is manu- 
factured by the proprietors of the Daily Telegraph 
at their mills near Dartford, and is supplied in the 
form of rolls containing a continuous sheet about 
three miles in length, this continuous web of paper 
being cut by the printing machines after it has 
received the impression. Of the ten machines one 
delivers the papers folded, while there is also a 
smaller web machine employed for printing the 
contents bill at the rate of 200 per minute. The 
machinery is driven by a pair of Corliss engines 
with 18-in. cylinders and 3 ft. stroke, capable of 
indicating 300 horse power, and indicating in ordi- 
nary work 190 horse power. <A duplicate engine 
with cylinder 22 in. in diameter and 24-in. stroke 
is also provided, this engine having its crankshaft 
coupled direct to the main line of shafting which 
runs under the machine-room. Steam is supplied 
by three large locomotive boilers, of which two are 
in use at one time, these boilers being made for 
working at a pressure of 100lb. After examining 
the printing machinery and the machines by which 
the rolls of paper are damped prior to printing, the 
visitors were conducted by Mr. Lawson to the 
composing-room, and thence to the foundry, where 
the processes of moulding the formes of type and 
casting the stereotype plates were shown. The 
various operations were examined by the royal 
visitors with evident interest, and the whole con- 
versazione was a thorough success in every way. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., June 17, 1882. 

Orpers for several thousand tons of finished iron, 
nails, plate, and tank and structural iron have been 
received by iron manufacturers in the east since last week. 
One cause for the sudden influx of orders was, and is, 
that the manufacturers in the west have demonstrated to 
the satisfaction of the entire trade that they mean to 
meet the issue raised by the workmen. Of course the 
chances are that iron will be very scarce. No serious 
advance has taken place yet, but in apprehension of it 
consumers of both crude and finished iron have been 
quite active of late in extending engagements, increasing 
orders, and providing for optional acceptances. 

Foundry irons have been ordered very freely. Sales 
of forty thousand tons have been heard of at different 
eastern Pennsylvania furnaces during the past ten days 
at very firm prices. Mill grades are not in such good 
demand, but numerous inquiries since last Monday show 
that a demand is near at hand. The situation is ‘his. 
Finished stocks are very low. Over one hundred rolling 
mills are idle, and over 2100 furnaces. So long as demand 
does not improve, it is easy sailing. An improving 
demand jeopardises the strike from the manufacturers’ 
stand-point. 

This week’s business was heavy at all points. Large 
orders for all kinds of iron were placed here. Orders by 
telegraph have been refused. At this hour we cannot 





tell how soon this feverish condition will wear away. | 


Consumers are covering pressing requirements. The 
point in view is to keep prices down, yet meet demand 
with half capacity idle. Yankee ingenuity has this 
problem to solve. An offer of 46 dols. was made for 
20,000 tons of rails. The lowest figures known are 
47.50 dols. Two leading manufacturers stated to your 
correspondent to-day they would not accept prices below 
47.50 dols. at this time, that the inquiries are improving, 
and demand will right itself in a short time. There is 
quite an improving demand for all sorts of structural 
and plate iron to complete work suspended early last 
spring. Tank iron is in special request by reason of a 
number of heavy oil strikes. Oil stocks have reached 
thirty million barrels, most of which would feel more at 
home under ground. Supplies are increasing, and unless 
some new means of utilising this product is discovered, 
it must decline in value until production is restricted. 
Tank iron has advanced from 2,8, cents per pound to 
3,3, cents. The locomotive establishments are increasing 
their engagements. Railroad bonds are being marketed, 
and old countermanded orders are being placed. 

The tone of the iron market is good. Manufacturers 
in the west are glad to rest. The sheet mills, steel 
mills, bridge works, and bolt works are full of orders for 
two to three months. The resumption of twelve mills in 
Southern Ohio has imparted strength to the situation. 
Elsewhere the employers have refused to listen to work- 
men’s request for a conference except under absolute 
withdrawal of demands. 








FOREIGN TECHNICAL LITERATURE. 

Tue Bolletins delle Finanze reports that a contract has 
been signed at Pavia, by which the Government of the 
province handed over to the Supplementary Railway 
Company about 75 miles of steam tramway lines, which 
the company intends to incorporate into a great system 
of tramways and railways that it is proceeding to con- 
stitute on each side of the River Ticino. 





The Bulletin des Adjudications (Paris, June 22) pub- 
lishes the result of the competition for the construction 
of the Zurich Quay. Eight firms tendered, the successful 
one being Philip Holzmann and Co., of Frankfort-on-the- 
Maine, working in conjunction with J. Mast, an engineer of 
Zurich. The price submitted was 2,260,000 fr., which 
represented a reduction of 184 per cent. on the official 
estimate. 

The same paper reports the discovery of valuable coal 
measures in the Crimea, near the source of the River 
Katscha, the largest seam being about 8 ft. 3 in. thick. 
Concessions for working this coal have already been 
granted by the Department of Mines. 

It is stated that the output of coal in the district of the 
Don amounted last year to 21,600,000 tons, an excess of 
3,000,000 tons over the production of 1880. The product 
of the Baku mineral oil district for the same year was 
600,000 tons. This oil, when distilled, gives about 30 
per cent. of illuminating oil, and nearly the same 
quantity of heavy lubricating oil. 





The Moniteur des Intéréts Matériels (Brussels, June 25) 
quotes the announcement lately published by the Golos 
of the resolution of the Council of Ministers that in 
future the Russian railway system shall be annually 
increased by from 1000 to 1200 versts. A number of 
branches are to be immediately constructed, putting 
various places of importance in connexion with the 
main systems. A new line is to be made across the 
eastern portion of the district of the Don, and others to 
Perekop, and to the salt works at Elton. 

The Société Cockerill is full of work in the machine 
and engine departments, At present there are ten 
passenger locomotives and tenders in course of construc- 
tion for the Orléans Railway Company, a 400 horse 
power pumping machine for the Pontpéan mines, and 
about 95 miles of portable railway, with 1800 trucks, to 
be delivered within 2} months. 

The Harkort Works at Diisseldorf have obtained an 
order from the Dutch Government for the construction 
of 144 iron bridges for Java. 





The Overland Summary (Calcutta, May 16) contains 
some information with regard to Indian railways. The 
net receipts of all the lines during last year amounted 
to Rs. 6,37,53,002, of which one-ninth was contributed 
by State railways, and the rest by the Guaranteed and 
East Indian Railways. The mileage open of the former is 
about 3000 miles (chiefly new lines, and some constructed 
for military or political reasons), and of the latter about 
6000 miles. The cost of fuel and labour varies greatly, 
coal costing only Rs. 3 per ton on the East Indian Rail- 
way, and Rs. 30 per ton on the Northern Punjab 
Railway ; while inthe Upper Punjab and Sindh wages are 
82 per cent. higher than in Lower Bengal. On the whole, 
there is a steady though slow tendency to improvement 
in Indian railways. 

Coal of good quality for locomotive purposes is syste- 
matically worked in the Bengal coalfields, which extend 
for about 100 miles to the west of Burdwan. Collieries 
exist also at Wahrora and Mohpani, in the Central Pro- 
vinces. A very valuable coalfield is known to exist at 





Makum, in Upper Assam, which will doubtless be 
opened out when the Assam Light Railways Company is 
started. The total output of Indian coal in 1880 was 
1,016,040 tons, of which by far the greater amount was 
raised in the Raneegunge coalfield. Madras finds it 
cheaper to use patent fuel from England than to depend 
upon Indian coal brought from long distances by land. 
The total quantity of English coal, coke, and patent fuel 
imported into India during 1880-81 was 683,768 tons, 
valued at Rs. 1,23,98,552. 

There are now forty-two cotton mills in the Bombay 
Presidency, but they are considerably overstocked. 

The same paper, under date May 27, gives a summary 
of the returns of accidents on Indian railways for the 
fourth quarter of 1881, which have only just been pub- 
lished. There has been a decrease of 2.14 per cent. on 
the total number of accidents; but on the Great Indian 
Peninsular, the Bombay and Baroda, and the Rajpootana 
Railways, there has been an increase. There have been 
18 collisions, 191 cases of trains running over cattle, 52 
explosions of engine boilers or tubes, and 56 fires in 
trains, besides accidents of other kinds, making up a 
total of 640. The number of deaths and personal 
injuries has increased, amounting to a total of 18 killed 
and 169 injured, against 70 killed and 110 injured in the 
corresponding quarter of the year 1880. Five of the 
deaths were suicides. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The annual meeting of 
the shareholders of this company was held yesterday at 
the Atlas Works, a number of the shareholders having 
previously witnessed the rolling of an Ellis’s patent armour- 
plate. Mr. J. D. Ellis, chairman of the board of directors, 
presided, and moved the adoption of the report. In this 
the directors expressed themselves pleased to report an 
improvement in the iron and steel trades, and that the 
several departments of the works have been fairly engaged 
during the last financial year. The extensions, alterations, 
and additions to the armour-plate plant are nearly com- 
pleted. The Swinton Works were re-opened in August 
last. A short railway is being made to connect the 
Aldwarke Main Colliery with the canal to Hull and other 
places. In accordance with the announcement made at 
the last annual meeting, a call of 5/. on the ordinary 
shares was made, payable on the 23rd of August. Only 
4851. remains unpaid. Preference shares have also been 
issued for 21,4401. The directors recommend that 10,0001. 
out of last year’s balance be appropriated to meet the ex- 
penditure in alterations and reconstructions of buildings 
in the armour-plate and other departments. The balance- 
sheet shows a disposable balance of 56,6381. 2s. 5d., out of 
which the directors recommend a dividend at the rate of 
74 percent. per annum for the last half-year, making, with 
the interim dividend previously paid, 6} per cent. for the 
year, and carrying forward to next year 11,4381. 15s. 8d. 
The chairman and Mr. Pochin explained in some detail 
various points in the report and items in the balance-sheet, 
and gave an encouraging report of the company’s prospects. 
The report was unanimously adopted. ‘he retiring 
directors, Messrs. W. Bragge, Stephen Barridge, and John 
Cheetham, were re-elected. 


Shefield Armour - Plates.— Major-General Grassie, 
Lieut.-General Sachero, and Lieut.-Colonel Ellena, of the 
Royal Italian Commission for Artillery, have visited the 
Atlas Works of John Brown and Co. (Limited), Sheffield, 
for the purpose of witnessing the manufacture of compound 
armour-plates, in which they are particularly interested. 
They expressed admiration at the special machinery lately 
erected by the company for the making of the plates. The 
managing directors, Mr. Ellis and Mr. Burridge, after- 
wards entertained them to lunch at the works. Admiral 
Costa Azevedo, of the Brazilian Navy, also made an official 
visit to the works, where plates for the Brazilian Govern- 
ment are at present being made. 


The Coal Boring near Snaith.—There is now little 
doubt that coal will be found within working distance on 
the estate of the Right Hon. Lord Beaumont, at West 
Bank, Carlton. For some time past experiments have been 
conducted there under the superintendence of Mr. Greaves, 
mining engineer, Wakefield; and at any moment now the 

seam may be struck. The boring is by one of the 
Diamond Rock Boring Company’s, Limited, machines, and 
the bore hole is about a mile east of the River Aire, 
immediately adjoimmg the Hull and Barnsley Railway, 
of which company Lord Beaumont is a director. The 
contract depth of the experiment is a trifle over 1000 ft. 
but it is hardly thought that the coal seam will be reached 
within that distance. The bed of magnesian limestone 
which is now being got through is of much greater thick- 
ness than was anticipated, and this fact is all the more 
favourable to the expectations of those interested in the 
boring. The great topic of conversation in the district is 
now the probability of success in these borings, and already 
it is said that several gentlemen are waiting to carry out 
similar experiments in the same direction, as well as nearer 
Goole on the one hand and Selby on the other. 

Eyam Mining Company.—The Managing Committee, in 
presentiag their report, regret that they have nothing very 
cheering to lay before their co-shareholders. The financial 
statment shows that the total receipts (exclusive of calls 
and interest) has been 20,0461. 19s. 9d., whilst the expendi- 
ture for wages, coals; and other materials, tithe and cope, 
bank interest, &c., has amounted to 20,9201. 16s. The 
deficiency of 873/. 16s. 3d., besides 3041. 8s. 8d. paid in 
reduction of the banker’s balance (making 11781. 4s. 11d.), 
has been contributed by the shareholders. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JUNE 26, 1883. 
In the Cases of Inventions communicated from Abroad 











the Names, &c., of the Communicators are given in 
Italics after t " Applicants’ Names, 

Nos. AMES 

and | oF APPLicaNts, ABBREVIATED TITLES, &0. 

Dates. | 

1883 | 

. 

2903 | C. and A. Edmeston, var 3 plaiting and measuring ma- 

e8. 


Manchester. 


| Ta 


c 
and valves. 
Telephone receiver. 
1 appliances for reaping ma- 
chines. 
Electric telephony. 
Drying apparatus. 
Apparatus for lighting purposes. 
Apparatus for generating and uti- 


g electricity. 

Carrying electric-wires through 
streets. 

Apparatus for the regulation of elec- 
tric currents, 

Secondary batteries. 


Electric lamrs, &c. 


Hoisting gear. 

Children's cots. 

Dynamo-electric machines and 
electric- motors, and means of 
storing the energy of the electric 
current 


| Obtaining ferrocyanide of iron and 





| 
| 


2904 | J. Nixon, Oldham. 
2905 | W. H. Snell, Tiverton. 
9906 | T. Culpin, London. 
2907 | Lorrain. Dunand. 
2908 | W. Combe, Glasgow. 
2909 Johnson. Jeansaume 
2910 | C. E. Kelway, London. 
9911 J. Kincaid, West- 
minster. 
2912 | 8. H. Emmens, Lon- 
don. 
2913 | 8. H. Emmens, Lon- 
on. 
2914 | 8. H. Emmens, Lon- 
on. 
9915 | W. J. Brewer, London. 
2916 | @. W. Moon, London. 
9917 | T. Parker, Coalbrook- 
dale & P. B. Elwell, 
Wolverhampton. 
2918 | Pitt. Bower. 
2919 Wright. Findlay, 
2920 | 0. L. Hancock, Dudley. 
2921 | W. H. McLaughlin, 
San Francisco. 
9922 | E. P. Wells, London. 
2993 | Farnworth. Muir. 
2024 F. Hardmuth, Bud- 
weis, Bohemia. 
2025 | Brewer. Lery. 

2926 | A, K. Robinson, 
2927 | Lake. “@runow and 
8. ‘Mock. Provid 
2928 | 8. Mock, Providence, 

U.S.A. 
2929 | H. Panowski, Clap- 
ham, and K. | 
Ross, Kensington. 
2930 | Imray. Page. 
2031 | Mills. Dupuy. 
2932 | Haddan. Aichters, 
3933 | Haddan. Héhmann, 
9934 | A. W. Brewtnall, 
| Warrington. 
9035 | A. Clark, London. 
2936 Redfern. Buczkowwski. 
2937 | J. Feldman, London. 
2938 | J. Mallinson, Selby. 
a 
2939 | T. 8. Truss, London. 
2940 | T. Beddoe, Bermond- 
sey- 
oo41 | J. 8. Ayton, Stoke- 
ae -Trent, and T. 
= vt, Westmin- 
goao | ©.'D. Goldie, St. Ives, 
2943 | H. Aron, Berlin. 
2044 | W. March, London. 
2945 | C. Sorley, London. 
9946 | C. we Hudders- 
eld. 
2047 | J. 8. Edge and F. W. 
| eae Birming- 
90948 | Lake. Raymond, 


2949 | Martha D. Wood, Staf- 
| ford, and Emily P 
| Smyth, Shepherd’s 
| 


Bush. 
2950 | Lake, Raymond, 
9951 | H. F. Hambruch, 
| Ham ure 
2052 | oH. F, ambruch, 
Hamburgh. 

2953 ;. we London. 
2954 Carus-Wilson, 
~ in 
2955 | Mewburn. Fouque. 
2056 | Stewart. Kirke and 

| Fender, 
2957 |G. J. Gross, New 
8. 
2958 | T. a Wands- 


worth 





ammonia from the products of 
the manufacture of coal gas. 

Cable traction tramways and rail- 
ways, &c. 

Apparatus on _ meving the skins 
from pota: 

Preparation ‘7 masking taste of 
medicines. (Complete specijica- 
tton), 

Fastenings for brooches and scarf 


pins. 
_—, for turning and cutting 


| _ metal. 
Pencil or crayon holders. 


~~ of leather from waste 
Cooking ranges and stoves. 
Apparatus for raising water for 


irrigation, &c. 
Mule spinning machines. 


Treatment of coke oven gases for 


| Metallic printing and inks for that 
purpose. 





the utilisation of the constituents | 
thereof. 

Umbrellas, parasols, and sunshades. 

Artificial manure. 

Fire esca 

Mounting electroliers and 
electric light fittings. 

Fireproof screen for theatres, &c. 

Manufacturing soap sheets. (Com- 
plete specification), 

Umbrellas. 

Pianofortes. 


other || 


Valve ~y- 9 plunger or piston cocks 
supplying ‘disinfectant to water- 
close 


ts, &c. 
An improved wheel 


An improved bier. 





mary and secondary galvanic | 
Datteries, &c. 

=. wagons, &c., for collecting|| 
refuse 

Plates for secondary batteries. 


| 





and 
Dates. 





June 

22 
295: 
2960 
2961 


2962 | 
2963 | 


o 


2979 





| sedge 
| worgan-Brown. White 


Comprep sy W. LLOYD WISE. 


| 
NAMES, &¢ 
OF APPLICANTS, | 


R. Illingworth, Black- 

burn. | 
J. W. Summers, Staly-| 
J. Harsant, Wands- | 
ka Volk, , Brighton. 


Hardwick » *-~ 


A. | 


| Siffken. Sifften, | 


| 
| 
| 
| 


|@. W. and 


2980 | 


9 
« 


2982 
2983 
2984 
2985 
2986 
2987 
2988 
2989 
2990 
2991 
2992 
June 


24 
2993 


2904 
| 2995 


3006 


Producing azo-colours on vegetable || 3007 


fibre. 
Bicycles, tricycles, &c. 


Valves and packing for same, &c. 
Boxes of cardboard, &c. 


Machinery for nailing heels 
boots, &c. 

Sharpening percils. 

Machines for cleaning knives. 


Manufacture of boots. 

Apparatus for measuring electric 
currents. 

Treating nitrogenous matters to 
obtain useful products. 

Machinery for separating and col- 
lecting dust from air. 

3 for impregnating and || 

timber. 


on 


ng 
valves or cocks. 





| 3008 
| June 


26 


| 
981 | 


J. G. Parker, 


|} Johnson. 


Johnson. Pereire, 


| @. 
| Abel. 


| W. Boosie, Manches- 


| 
Dieler. 


Haddan. 

wv. — Cowie, Labuan, 
Rawards. 
Edwards. 


lages, 
R. Potter, Stairfoot. | 
A. Gros and C. 
breux, France. 
R. Boyle, London. 
0.G. Pritchard Penge 


Vernanchet.| 


De Sou- | 


B. Burton, London. 

J. Grundy, New Bed- 
ford, Mass., U.S.A. 

De Pass, Sc/wcarz et 


Cie. 
E. 8. 
West- 


While. 
Claude. 


Stevenson, 

minster. 
Haddan. 
Mewburn. 


J. Duke, Glastonbury. | 


Ply- 


mouth. 
A. Reaney, Sheffield. 
Rodger, Barrow- 
in-Furness. 
E. Foden, Sandbach. 
J. p.. Dougall, Glas- 


z Duncan, Glasgow 
bef Merthyr 


T 
G. tyne, Witton. 
. La Com- 
pagnie Electrique. 


- 


Lake. 


cuyer, 


E. = Westminster, | 
L. Thomp- 


Gerard-Les- } 
} 


E. R. Moritz, London. 


Cornut and A. 
Castelin, Paris. 
Geritke, 


| Edwards. Cassin, 


| G. 


3009 | 


3010 | 


8011 


|} 3012 | 
| 3013 | 


| 8014 | 





3015 | 


3016 
8017 


| 3018 
8019 | 


Dawson and 0. 
Butcher, Thorn- 


cliffe. 

| C. L. Reynolds, Land- 
pol 

| Jensen. Schuyler and 


Waterhouse. | 
4 Sone, Peck- | 
| 


| 
| 
8. Bruce, Dublin. — | 
| 


L. J. Prosser, London. 
W. A. F. Blakeney, 

London. | 
H. W. L. 0. Von Roden, | 


Hamburg. | 
F. Jenkin, Edinburgh. | 


J.D, Husbands, Lon- 
don. 


W. 8. Morton, Edin- 
burgh. 

W. E. Debenham, 
London 

8. Grafton, Birming- | 
ham. 


| J. Saunders, Liverpool.| 
Lake. Jriande. 


| T. F. Marriott, Leeds. | 


A Tayi, Newcastle- 


3020 | Newton. 


Mills. Wanneveich, | 
| 
| 


u yne. 
Bou 4 Rappaport. 
| B 0, ae 
° oodman, 
‘nate, a = We 
Aylesbury, Sutton. 
Chameroy. 





“ENGINEERING” ILLUSTRATED PATENT RECORD. 








ABBREVIATED TITLES, &c. 





Looms for weaving. 

Apparatus for the manufacture of 
nDaus. 

Flushing water-closets, &c. 


| Incandescent electric light lamps. 


Mules for spinning fibres. 


Velocipedes or tricycles. 

Manufacture of fuel from coal 
screenings, &c. 

Lawn tennis apparatus. 


| Shoe fasteners, &c. 


Propelling vessels. 

Com position for preventing and re- 
moving incrustation in boilers. 
Treating sewage, &c., to obtain 
chemical products, &e. 
Furnaces for making glass. 


Sal- | A hat forming umbrals or parasol 


when required 
Ventilator. 
Production of the electric light. 


Firearms. _ 
Handles for jugs, coffee-pots, &c. 
Supplying feed- water to steam 


ers. 
| Apparatus for manufacture of gas. 


Ball-and-socket joints. 


| Manufacture of horseshoes, and ma- 


chines employed therein. 

Purification of gas and manufac- 
= a, a fertilising compound 

ere 

Obtaining motive ‘mead by the rise 
and fall of tide 

Trowels. 

Marine steam engines of the com- 


pe. 
Thrashing machines 
Regulating = —s of water to 
water-close 
Steam eee 
ness. 


Composite cartridge cases. 

Generating. controlling, and utilis- 
ing electric currents. 

Extracting coiouring matter and 
juices from wood, &c. 

Regulating electric arc ‘lamps, &c. 


Preventing and removing incrusta- 
tion and opera’ a low-water 
in steam boilers. 
An improved ash vesatver. 


An improved solution to be em- 
ep in the brewing of beer. 

Bolting and cleaning meal, &c. 

A new oil-can. 


Weighing machines or balances. 
Apparatus for raising weights. 
Kitchen ranges. 


| corsets and stays. 
Dynamo-electric machines. 


Telephonic wires for long distance 
purposes, compounds for ins 
ting same, and transmitter and 
receiver diaphragms. 

Protecting the | a of casks, 
also the bung-hole 

Sights for firearms. 


Preserving milk, &c. 


Machinery for the regulation of 
— > in ame driven by 
trici 


telephonic 1 


Domestic fireplaces. 


Electric lamps with incandescent 
conductors. 
Lamps applicable to candlesticks. 


Steam steering appara’ 
| Fixing photographic ~~ upon 
earthen ware. 
Tricycles. 
a mills for the pulverisation of 
substances. 


ascertaining approximately the 

trim and initial stability of ships. 

| Machines for sorting and cleaning 
—y) _ 


| Shee 


Blosteie sock for boots, &c. 


Weighing machines. __ 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 














































































































L—Announced June 23. 
No. Name. No. Name. No.| Name. 
—_— — | 
1882 | 1882 1882 | 
2288 | Voice. 2680 | Wood and 2724 | Barlow 
2320 | Figge. Whyte. (Gihring 
2476 | Southwood, | 2682 | Aitken. é& Kohrer). 
2532 | Beckingsale, | 2684 | Nickels. 2726 | Clark 
2552 | Cook and 2686 | Wier. (Oudry). 
Prosser. 2688 | Gumpel. 7: Cockburn, 
2566 | Guille. 2692 | La Mertand ‘ Hislop, 
2654 | Hatton and | La Mert. 2 | Morris. 
Paul 2694 Lake 73 Mathieson, 
2664 | Von Naw- | (Weston). 2736 | Clayton. 
rocki 2696 | Lennard, 2738 | Wruuck. 
(Verein 2698 | Brewer, 2742 | Heavens. 
chemischer | 2700 | Ogle. 2746 | Gye. 
Fabriken), | 2702 | Morgan 2748 Bramwell, 
2666 | Reeve, (Koyer). 2750 | Morgan. 
Maynard. 2704 | Griffin. 2752 | Lane, 
Hanssen. 2706 | Stuartand 2754 | Faulder 
Lake (Young) Elliott. 2756 | Gumpel. 
De Pass 2708 | Bolton. 2758 | Clark 
(Gloker). 2712 | Lake (Krizik (Brochon & 
2676 | Clark & Piette), Co.) 
(Gérard- 2714 | Webb. 2760 | Lake 
Lescuyer). 2718 | Ogden. (Richard), 
2678 Winby, 2720 | Garrett. 2762 | Fitz-Gerald. 
2722 | Price, 
Il,—Annownced June 27. 
No. Name. No. Name. No, Name. 
1882 1883 1882 
2162 Eames 2635 | Brown. 2663 | Farmer. 
2226 | Floyd and | 2637 | Heard. 2665 | Frost 
Probert. | 2639 Hayes. 2667 | Ellis. 
2367 | Brandstaetter] 2641 | Rose. 2669 | Jeyes. 
2557 | Wier. 2643 | Woodward, | 2673 Lake 
2611 | Cooper. 2645 | Dann. (Binnte. 
2613 | Ayrton and | 2647 Robertson. 2675 | Alabaster, 
Perry. 2649 | Helyar. (iatehouse, 
2617 Greenwood [| 2651 | Posner, & Kempe. 
& Ramsden Rosenberg,| 2677 Hodson. 
2619 Crompton, &Ludski. | 2679 | Brooke and 
2621 Fenby. 2655 | Hope. Brooke 
2627 | Ford. 2657 | Harris. 2681 Edwards 
2629 | Kennedy. 2659 | Brain. (Dupont) 
2631 Séné 2661 | Blyth and 2764 «=Clark 
2633 | Engert. Peebles. (Lartigue). 
INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists o7 
Applications for Patents. 
No. Name. No. Name. | No. Name. 
1882 1882 1882 
2865 | Bonneviile 2885 | Berley 2921 | McLaughlin. 
(Meatyard) (Maquaire).j 2936 Redfern 
2879 | Johnson 2886 | Johnson ( Bucskowskt) 
(Anthony & (Anthouy & 
Harvey). Harvey). 
NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, 
July 14, 1882. 
No, Name. No. | Name. No. Name. 
1883 | 1882 1882 
631 | Wardrop. 889 | Mewburn 1753 | Weldon 
690 | Schwartz- | (Boyle and | (Helbig). 
| _ kopff. Huber). 1901 | Bennett. 
771 | Tushaw. 910 | Johnson. 2024 | Thorp and 
792 | Lakeman, 914 | Hellyer, Marsh. 
799 | Hamilton. 916 | Nicholls. 2144 Johnson 
807 | er 952 | Abel (Gerard- 
Whiteley, & (Osenbdriick). | _ Leseuyer), 
| Whiteley. 953 | Abel 2286 | Kennedy 
809 | Ross and (Rudolph 2328 | Smith, 
Buxton, and Co.) 2427 | Wood. 
811 | Lumb 954 | Abel 2429 | Healey. 
812 | Beck (Lévy & (Osenbriick | 2456 | Swalwell. 
| Alexandre) | and Co.) 2458 | Thompson. 
821 | Talbot, 956 | Abel 2519 | Akester, 
$25 | Benson (Oehimann)] 2540 | Janes, 
(Stewart). | 1036 | Liepmann 2565 | Jarman 
826 | Adam and and Looker.| 2568 | Bolton. 
Stewart, 1092 | Priestley. 2612 | Lister and 
827 | Abbot, 1174 | Williams. | Wardle. 
837 | Pulvermacherj 1198 | Kay. 2616 | Hathaway. 
846 | Elliott. 1214 | Lake (Olson). | 2652 | Lake 
850 | Everard. 1308 | Arnold, Cussons. 
871 | Davison. 1348 | Thorp. 2865 | Bonneville 
880 | Spratt, 1539 | Mather, |  (Meatyard) 
888 | Sutcliffe. 1699 | Wilson. 2885 Berly 
| ! (Maquaire). 
I1,—7¥me for entering Opposition expires Tuesday, 
July 18, 1882. 
No. Name, | No. | Name, No. | Name. 
1882 1882 1882 
849 | Engel 852 | Harrison, 874 | Maynes 
| (Franke. 865 | Forsyth. 879 Volk. 
851 | Setten and 869 | Spagnolett 881 | Lake 
Dyer, 870 | (Grundy). 















' 
' 


Ee 





JUNE 30, 1882.] 


ENGINEERING. 





667 






























































No. | Name. No, | Name. No. | Name 
1882 | 1882 | 1882 | 
884 | Hardaker 980 | Le Poidevin. | 2251 UrwinJ 
885 | Barlow (De | 991 | Haycraft. 2280 | Sombart 
| Vaureil), 1007 | Wilding | _ (Assmann). 
887 | Smith and | (Hallock). | 2499 | Higginson 
| Learoyd, 1062 | Clark (Yarre | 2613 | Ayrton and 
893 | Jamieson. and Jarre). | _ Perry. 
896 | Lake 1084 | Brandon 2614 | Green, 
(Tibbits) |  (Cottrau\. | 2690 | Wetter 
908 | Lake 1090 | Taylor and | (Eagle Me- 
(Meh). rierley. | tallic Brush 
919 | Harrison. 1091 | Bailey. Co.) 
982 | Crabtree, 1821 | Mewburn 2813 Belknap, 
933 | Wiison. | (Weiler), | 2921 | McLaughlin. 
934 | Carpenter, 1971 | Appleton and 
| Ogden. 
PATENTS SEALED, 
I.—Sealed June 23, 1882. 

No. Name. No. | Name. No. | Name. 

1881 1882 | 1882 

5677 | Barrett. 92 | Glaser (Ge- | 1622. Pearsall. 

5678 | Wright, briider Knake] 1630 —— and 

5686 | Lake 101 | Lake (£ngel) att. 

(Goodwin), 104 | Hansell. 1682 mw 

5687 | Carus-Wilson} 106 Lake (Lara-| 1706 | Pielsticker. 

5688 | Varley and way). 1715 | Walker and 
Varley 123 | Moreland, Walker. 

5696 | Wallis 143 | Brandon 1726 Tyer, 
(eer. |  (Cottrau), | 1747 | Chertemps & 

5704 | Lak 158 Lake (Thim- Dandeu. 
(Copeland). monnter andj 1763 | Bull. 

5705 | Cooke and Vernay). 1778 | Cropper. 
Mylchreest,] 159 J 1784 | Boulton, 

5736 | Ridley. 192 | Cameron. 1787 | Antill. 

5738 | Lorrain. 213 | Thorn. 1788 | Boulton and 

5744 | Batchelor 242 «(Clark Perrett, 
5745 | Atkins and (Meserole). | 1790 | Lake 
1882 Atkins. 269 Nottingham (Debarnot 

3 | Aitken. (Hathaway) | and Jacquot) 
4 | Huppe and 338 | Lake (Brion)§ 1794 | Voice. 
Bender. 406 Clark (Bush)4 1824 | Dicey 
14 | Mackie. 466 | McLaren, | _ (Bilroth). 
21 | Lake 714 Lake (Beck). | 1845 | Whiteman 
(Chaplin), 756 Brockie, | (American 
27 | Boult 898 | Brockie. Heatiny and 
(Bussing). 1101 Holeroft and Power Co ). 
33 | Hunt. Grundy. 1848 | Lake (Behr), 
51 | Weygang 1234 | Fosbery, 1860 | Worrall and 
65 | Lake (£iffel).] 1243 | Varicas Kershaw. 
69 | Liveing and (Bean). 1870 | Frost, 
Boys 1363 | Maxwell-Lyteg 1879 | Lake 
76 | Johnson 1414 | ynon, | (wéithelm). 
(Perret) 1433 | a 1880 | Pfleiderer 
83 | Lake 1604 | Scott, (Kankelwitz) 
(Howell). 1620 | Justice 1932 | Young. 
(Church). | 
I1.—Sealed June 27, 1882. 
No. Name. No. Name. No. Name. 
3881 1881 1881 
5433 «St. Aubin. 9 Allix 219 Fox. 
5710 Winterros. 10 Brewer 221 Fox and 
5734 Lotz (McGill (Martin). Whitley. 
5735 Drake. 25 | Payne. 245 Lake (De 
5739 ~=Kinder. 28 | Wood. Khotinsky). 
6740 ~=Pickering & 38 Kenworthy, 307 = Satcliffe. 
Pickering. Beard, andj] 1088 Inskipp and 
5742 =Williams. Whitenead, Mackenzie. 
5748 MacDonald &| 86 Jones. 1597 West. 
Bolanachi. 135 | Holmes. 1746 Sykes. 

5749 De Villiers. 160 | Salisbury. 1915 Whiteman 
575 0 =De Villiers. 165 Reid, (Bauer and 
1088 2 203 | Payne. 0 

Groth (Seitz). 207 | Miles. 2335 Imray 
(Clamond). 
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5637, 
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5567, 


the year 1831, 


5426, 5582, 5587, 5601, 5608, 5618, 


5645, 5726, all of the year 1881. 
22, » 5604, 5611, 5613, 5614, 5615, 5616, 5617, 5625, 
5628, 5629, 5637, 5640, all of the year 1881, 
and 1063 of the year 1882. 


5571, 5573, 5575, 5576, 5577, 5585, 5591, 
5592, 5593, 5594, 5599, 5619, 5620, 5680, 


‘all of 


5626, 5633, 


5622, 5630, 5631, 5636, 5638, 5639, 5641, 5642, 


5656, 5658, 5660, 5697, all of the year 1881, 
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PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 























is similarly regulated, the lifting power resul from its being 
immersed in mercury. The arc is catablished by the solenoid A, 
The core is attached firmly to a prolongation of the a 
holder, and the weight of the two is carried by a spiral s 

As soon as the circuit is established, the core is lif << 
the arc appears. The lamp is suspended by springs to pre- 
vent the vibrations of the support affecting the light. When 
the lamps are burnt in series a fine differential coil M is 
added to each (Fig. 2), and it is so arranged that its force is o 

to that of the solenoid, Fig. 2also shows a lating appliance 
that may be used in place of the claws b to f down the upper 
carbon-holder in the usual way. It consists of a bell-crank lever 
t pivotted to the core. The horizontal arm is a loop embracing 
the carbon-holder, which can slide through the core, When the 
vertical arm is strongly attracted to the core the horizontal arm 
clips the holder and retains it, (November 1, 1881). 


4997. Lamaseeser T. on and or 
Huddersfield. (6d. 3 Figs.}—The lubricant is forced into the 

















PATENTS IN RESPECT Of WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 




















No, Name, | No, Name. No. Name. 
1875 ‘1875 1875 | 
2268 | Fordred ard | 2292 Rushton, 2346 | West. 
Clarke. Dobson & | 2433 | Tombs. 
Macqueen. 
NOTICE OF ae yon LEAVE TO FILE DISCLAIMER 


EMORANDUM OF ALTERATION. 


C.D. ee. ratio No. 3062 of 1881. An improved method of 
treating wood in order to obtain fibre suitable for paper-making 
and other purposes. Any person intending to oppose such applica- 

tion must leave particulars of objections thereto at the office of the 
Soiicitor-General, No. 11, New-court, Carey-street, London, within 
twenty-one days from the date of the London Gazette in which this 
notice is published. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK gy JUNE 24, 1882. 
Abstracts marked with a * relate to applications not proceeded 

with, Pyne Mt AA ~ FO 

ts stated in each case after the price; where none are mentioned 
the Specification ts not Illustrated. 

Where Inventions are comm: — abroad, the Names &c., of the 

Communicators are given in ital 
Copies of Specifications may be obtain at 38, Curettor-stee, 

lane, E.C., either personally, or by letter 

and ‘postage, and addressed to MR. H. READER LACK. 

1880. 

4589. Grinding Mills: J. Higginbottom, Liver- 
Pool. (4¢.)—By this disclaimer the first claim—which refers to 
both of the grinding surfaces having “the same axis of spiral 
ribs"—is expunged. (Disclaimer and memorandum of alteration. 
Filed May 22, 1882), ‘ 

881. 


3291.* wy Hy a ow Continuous Distillation 

of Sawdust, &c.: Haldane, Glasgow. (24.)— 
The ay a ‘fea aa one .4 another of a stack of retorts. x- 
haust pumps draw off the gases. (July 27, 1881). 


4775. Electric Lamps: H. A. Bonneville, London. 
(L. Daft, Brooklyn, U.S.A.) (6d, 6 Figs.}—In its simplest form, as 


amount of price 


i 
2 
| 
5 





shown in Fig. 1, this lam’ hee no regulating mechanism whatever. 
_eetnty Fad mn slides oa ae goes & y the claws 


| steam cylinder by the action of the steam itself upon a piston of 
No. Name. No. Name. No. Name. larger oven than another which acts upon the lubricant. (November 
| yo 15, 1881). 

1879 | 1879 1879 
2091 | Haddan 2518 | Gray. 2647 | Engel 5016. we a 8 for Sooetne, . 

(Cooley) 2607 | Lake (Schlothe Fabrics: J. and P. wthorn a #. Uidaeu, 
2706 | Spence, j (Huston). & Hesse). New Mills, Derbyshire. (6d. 4 Fig fee Se lye, water, 
2979 | Tilghman, | 2626 | Turner, Tur- | 2568 | Groth (Zeg- | &. —— discharged upon the goods fn centrifugal j ts in coojenetion 
2465 | Lake ner, and nander). revolving beaters. (November 16, 1881). 

(Harvey). | Carter. | 2576 | Simon 5020.* Manufacture of Kid Gloves. &o.: A. C. 
2475 Tatham. 2640 | Parmelee. (DaverioS | Henderson, London. (7. P. Labrousse, Grenoble, France 
ores, | el 2733 | Bartholo- mses a. [4d. 4 Figs,]—Relates to the cut out shape. ne 16, 1881), 
2575 yer. mew, ra, rti- 
2584 | Lake (Ma- | 2543 | De Hamel, a. 5025. Elevators and Hoists, &0 Garland, 

houdeau). | 2560 Vaughan 2608 | Messenger. Liv 1. (8d. 12 Figs.j}—According to this BAB ey ne =] 
2486 | Chiles. (Farring- | 2652 | Siemens or like elevator is combined witha hoist elevator with the view 
26512 | Wilkins. | tom ). (Alteneck), | that the parts may be used for several purposes, such for example 
2554 | Rogers 2520 Barker. 2448 | Wavish (U7 | 88 lifting grain and seeds, coal, salt, &c. (1) In discharging grain 
2910 | | Jonson 2535 | Stone. registered). \ from ships an iron frame is suspended into the hold, carrying a 

(Ches- 2624 | Needhan(U/n- | duplicate system of bucket elevators working within tubular iron 

_|__ wright). , | vegistered). casings. The elevators discharge the grain by a telescopic down 


spout into a hopper, from which it is drawn by a hoist which 

















works as an accessory to the elevator. (2) For loading coal 
or salt from barge into ship the hoist is erec on & 
barge. At the side of this barge is a scraper elevator, which 
delivers the coal into a box with two compartments, As soon as 
one compartment is full the box turns over and delivers its con- 
tents into the receptacle of the hoist, the other compartment coming 
uppermost to be filled. The figure illustrates the latter part of the 
invention. A is the flat,O the barge - ing the hoisting machi- 
nery alongside the vessel to be loaded. (November 16, 1881). 


5027.* Open Stoves for rolincenne E. R. Hol- 
lands, London. (2d¢.)—Has reference to improvements on 
Patent 4448 of 1880. The fireis fed from the bottom. (November 


16, 1881). 
5037. Machinery for Grading, Rolling, 
ng G , &c.: W. Korth, Belfast. (6a 5 mm 

—Has reference to a half-high grin process. and its chief 
feature consists in the movement of the two adjustable rollers 
horizontally, instead of vertically, for the purpose of adjusting 
them, ais the fixed roller working in balanced bearings at each 
end; bandc are the adjustable rollers, which are driven from the 
fixed roller by spurwheels with inclined teeth ; gg are eccentrics 


Fal == 














by which the rollers are adjusted in the horizontal slots /; they 
are connected to the bearing blocks by links bolted to arms 
extending above and below the eccentrics. In order to better 
preserve the parallelism between the rollers there is employed a 
spiral spring and a thumb bolt passing into each bearing block, 
the springs and bolts being placed at the same side as that on 
which the feed is discharged respectively. Secondly, the invention 
refers to a silk reel in which the usual brushes are dispensed with, 
and a frame or “ stair” of longitudinal beaters is employed instead. 
(November 17, 1881). 


5065. Fish: G. Leach. London, (84. 23 Figs.) 
—The fish are a through the smoke-house on endless aa 
(November 19, 1881). 


peemenes, De. for Beonomistns Fuel and. 
Consuming Sm ‘Ww. 8. Welton, London. [6¢. 
13 Figs.}—The Wy a EE and smoke are cau to 
pass through a highly heated indestructible fibrous material such 
as asbestos, which forms a focus of combustion from which heat 
radiates, (November 19, 1881). 
5079. Cleansing and Lubricating Wire Ropes: 
and C. Almond, Sunderland. [6¢. 
6 Figs. j—This is lone , a _— brushes operated by the moving 
rope, (November 21, 188 





bb, which only allow the part that has ‘wasted in diameter under 





Se coe of he cnnuuelo puns Gane them, The lower carbon 


5083,* Machines a Whetting Scythes: A, J 
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Boult, London. (7. Jacquot and J. Thirion, Nancy, France). 
— 6 whetting is done by blows from a hammer moving in a 
e. 


(November 21, 1881). 

5087. A poretus for Treating and Cutting 
Horn: W. y hes, London. [6¢. 5 Figs.}—The horn 
whilst in a hot state is subjected to the action of cutters and 
reduced to fibres, which are stretched in a gripping appliance, 
(November 21, 1881). 


5089. Machinery for Combing Wool, &c: A. 
Smith and M. Bradford. [6¢. 3 Figs.}—Has 
reference to improvements in the mechanism for feeding the wool 
into the combs of “ Noble” machines. (November 22, 1851). 


5092.* Looms: J. Holding, Wheelton, Lanc. [2¢.) 
—* Picking-stick-buffers” of “underpick” looms are made from 
old leather pickers, (November 22, 1881). 


5093. Traverse Motions of a Lathe, &c: T. 
White, Headingley, Yorks. [6¢. 8 Figs.}—Are chiefly for 
cutting key beds or cotter holes in shafts, and are effected from the 
fixed headstock through a train of wheels connecting to the back 
shaft. The cutting tool is fixed in the slide rest and driven by a 
(November 22, 1881). 


belt, Rose cutters are made in two parts. 

. Machinery for the Manufacture of Bricks, 
&c.: W. BR. Lake, London. (VW. W. Potts, Bri t, Penn., 
U.S.A.) (6d, 6 Pigs.}—Refers to an arrangement of working parts. 


(November 22, 1881). 


5096. Electrical Commutators: W. R. Lake, 
London. (/. Blake, Weston, Mass., U.S.A.) [€d. ay 
is an instrument for connecting up electrical circuits, such, for 
instance, as the wires running into a telephone exchange, in any 
desired order. Each of the plates 1—24 is connected to a separate 
line wire. The plates A, B, C, D, E are coupling plates, and are 
separated from each other by insulating material. Supposing it to 











be desired to couple lines land 4, a metal peg with two collarsis 
inserted in each of the plates 1 and4. The upper collar fits and 
makes contact with the numbered plates, while the lower collar 
fits the hole in the plate B. The current now goes from plate 1 
through peg B to plate B, and through the second peg B to the 
plate 4. Similarly 2 and 5 may be coupled through plate E, and so 
on, (November 22, 1881). 


5097. Folding Bedstead, &c.: A. J. Boult, Lon- 
don. (0. Guinchard, Geneva), (6d. 11 Figs.)—Forms a bed, sofa, 
invalid chair, washstand, or night-table, (November 22, 1881). 


5098. Apparatus for Heating the Blast for 
Blast Furnaces: T.F. Harvey, Dowlais, Glamor- 
gan. (8d, 10 figs.}—Consists in combining the regenerating hot- 
blast stoves in one structure with the furnace by forming them in 
an annular spac» between the furnace and the outer iron casing 
by which the whole building is enclosed. (November 22, 1831). 


5099. Automatic Self-Binding Attachments to 
Harvesting Machines: W. P Th P L da 

1C H. McCormick, Chicago, U.S.A.) [6d. 6 Figs,|}—This invention 
is for the purpose of remedying some defects in the binding 
mechanism of the McCormick twine-binding harvester. (Novem- 
ber 22, 1881), 

5103. Apparatus for Distilling Water in Ships: 
EB. Wimshurst, London. [64 4 figs.)—Tubes fitted in the 
uptake of the boiler are supplied with salt water, the steam from 
which is condensed. (November 22, 1881). 

5104, Electric Batteries: A. M. Clark, London. 
(@. Fournier, Paris). (4d.}—Consists essentially in the employment 
in primary and secondary batteries of a mixture of glycerine or 
glyceric acid, and of metallic oxides capable of forming therewith 
a solid compound insoluble in water. In carrying out the inven- 
tion lead oxide, for example, is taken in powder and mixed with 
glycerine. The paste is ran into moulds and allowed to set, and 
the solid plates produced are employed as one of the elements of a 
battery, When the other element is zinc the hydrogen reduces 
the lead as fast as it is evolved,and no polarisation is set up. 
Greater effect may be obtained by the addition to the mixtures of 
peroxides. A plate, composed of glycerine, lead oxide, and lead 
peroxide, plunged in « dilute solution of sulphuric acid containing 
a@ plate of copper, constitutes a cell in which the acid attacks the 
copper and the hydrogen reduces the oxide. If a current be sent 
through the cell after the acid is exh the el its will be 
returned to their original combinations. A secondary battery may 
have one plate of oxide, peroxide, and glycerine, and the other of 
lead oxide, metallic lead in powder, and glycerine. (November 22, 
1881). 


5105.* Taps for Beer Casks, &c.: W. Rose, Hales- 
owen, Worcester. (2d. - The tap screws into a metal bush 
fixed in the tap-hole, when it also unscrews a plug, (November 22, 
1881). 


5106. Velocipedes, &c.: W. E. Price and W. D. 
Overton, Hampton Wick, Middlesex. [6d. 10 Figs.)— 
The crossbars are made to telescope 80 as to allow of variation of 
width. Refers also to other details. (November 22, 1881). 


5108.° Machinery for Cutting Paper: E. 

London. (2. Gamichon, Paris), [2d.)—This pro- 

visional specification is not clear without the aid of drawings. 
(November 22, 1881). 


5109. Vacuum Brake Apparatus: J. Gresham, 
Salf . (8d. 16 Figs.)— Relates, firstly, to improvements on 
Patent 4801 of 1878, and has for object to combine all the apparatus 
for operating the brakes within reach of the driver, and thus to 
dispense with the rods and levers hithertoused. One modification 
of the apparatus is intended for working simple vacuum brakes, 
when such brakes have a “tell-tale” which requires a small 
ejector to form @ partial vacuum, and consists of an externai 














casing in which is screwed the nozzle of the large ejector, while 
within it there is carried on a crossbar the small ejector. a, Fig. 
4, is the main casing in which the receiving and discharging cones 
of the main injector are formed. Within the main steam cone 6, 
carried on a cross stay d' is the receiving and discharging cone ¢ 
of the small ejector, and within the main steam cone db is screwed 
the steam cone cl for the small ejector, and screwed within the 
steam cone c! for the small ejector is a screw plug d for retaining 
a ball valve d', and upon the end of which plug d the seating for 
the ball valve for the small ejector is formed, The main casing a 
has a passage a! in it for steam to get to the exterior of the steam 
cone 6, It has also a passage and junction a? for connexion with 
the train pipe. The smaller branch a* forms a junction with a 
small annular space in the casing a round the main steam cone, 
which space communicates with the interior of the main steam 
cone } by holes in the sides of the latter, but the two cavities for air 
in the interior of the main steam cone are kept separate by a parti- 
tion 57. The valve for supplying steam which works on a facing 
formed upon the main casing, has a spindle 7. The handle has 
a regulating screw /*through it, the point of which will in one posi- 





tion come against “the valve box. There is a valve g to admit 
air to the train pipe to take off the brakes. In the position in which 
the steam valve / is shown, the ports, both to the smal! and large 
ejector, are closed, but by turning the regulating screw /* the 
valve /may be movedto admit steam to the smal! ejector, which is, 
or may be, constantly working, and when thisfis once adjusted no 
further attention is required, as the lever handle 7* is moved to 
give steam to the large ejector to put on the brakes and then shut 
off, leaving the amount of steam as fixed by the adjusting screw 
J* to pass to the smal! ejector to work the “ tell-tale.” The speci- 
fication also contains illustrations of combined injectors intended 
to work automatic vacuum brakes. Secondly, the invention 
relates to a modification of the valve apparatus described in 
Specification 4583 of 1880, and also consists in its combination with 
the sacks or cylinders for actuating the brakes, As applied to 
what is known as the “ Hardy” or the Aspinall sack or cylinder, it 

ists in disp ing with one of the pipes and in forming two 
passages in the cylinder, one to communicate with the upper, the 
other with the lower side of the diaphragm or sack, and in form- 
ing two corresponding passages in the casing of the valve appa- 
ratus, one from behind the valve (which can close the passage) to 
form a junction with the passage to the vacuum chamber, the 
other passage from the front of the valve (which cannot be closed 
thereby) to form a junction with the passage to the other or under 
side of the diapbragm, piston, or sack. This improved valve 
apparatus is connected with the train pipe by asingletube. When 
applied to a Clayton brake the two passages are arranged to com- 
manicate with the cylinder above and below the piston, and the 
usual small orifices in the pistou are dispensed with. When air has 
been admitted to put the brakes on they cannot be taken off antil a 
vacuum is again formed, equa] to that by which the brakes were 
applied. This part of the invention, as applied to Clayton brakes, is 
illustrated by Fig. 2; a is the vacuum chamber, a* the cylinder, a‘ 
the piston with rolling packing, and a! the piston rod connected with 
the brake levers. The cylinder is prepared with two passages, 
one leading to the upper the other to the lower side of the 
piston, as shown. The valve casing } is secured to the cylinder, so 
that the passages in the valve casing come opposite those in the 
cylinder. There is a ball valve to close the passage to the upper 
side of the piston. and this valve is kept from moving too far from 
its seating by a pin 6' screwed through the side of the casing b; a? 
is a pipe connected with the train pipe. When a vacuum or 
partial vacuum is formed im the train pipe the cylinder on both 
sides of the piston a* is exhausted more or less, but when air is 
admitted the ball valve closes the passage to the upper side of the 
piston and maintains the partial vacuum, the pressure of the 
atmosphere acting on the under side of the piston applies the 
brakes. ‘Thirdly, the invention relates to an arrangement of ball 
valves to be used in conjunction with vacuum brake apparatus 
where there are two separate train pipes in each train, one for 
automatic and one for simple vacuum working, and is a substitute 
for the flap valve hitherto used, It consists of a casing having 
junctions for four pipes, that is, for the two train pipes on opposite 
sides of the casing and in the same line with seatings for a ball 
valve between the two, which will close either passage according 
to the direction of the current or pressare produced, This bal] 
valve rests on a pin or other support when away from the seat- 
ings, which support is in a passage leading from the two casings 
and connected to a pipe communicating with the lower side of the 
brake cylinder, In the casing there is a passage from the above- 
mentioned passage on each side of the ball valve, leading in each 
case to a chamber in the casing closed by a screw plug which has 
@ seating for a ball valve, and connected with the passage from 
the seatings of these two ball valves there is another passage that 
forms a junction with a pipe leading to the upper side of the brake 
piston. Fourthly, the improvements relate to the valve for putting 
automatic brakes on and off illustrated in Specifications 4801 of 1878 
and 4583 of 1880, and consists in combining with the cock a 
cylinder and piston, a diaphragm and weight or spring, acted upon 
by connexion with the train pipe of the automatic brakes, so that 
as long as the vacuum exists in the train pipe the cock or valve 
will not be affected, but when this vacuum is destroyed and the 
brakes go on automatically the diaphragm will act or allow the 
weight or spring to act upon the lever of the cock to simultaneously 
actuate the simple vacuum brakes of the engine or engine and 
tender. (November 23, 1481). 


5110. Apparatus for Generating Motive Power: 
R. Hallewell, Blackburn, Lanc. (6d. 2 /igs.)—Steam is 
obtained by feeding to a heated receiver such separate quantities 
of water as may be necessary for each stroke of the piston, or at 
longer intervals. (November 23, 1881). 











S1ll. Water Fittings, &c.: J. R. Hargreaves, 
Haslingden, Lanc. (64. 3 /igs.)—Refers to an arran ent 
of water pipes and valves in connexion with a bath, (November 
23, 1881). 


6113. 
(6d. 20 
and ratchet driving gear. 

5115.* Looms 
Oldham, Lanc. 
tion of tappet or shedding motion for the healds, 
1881). 

5118. Roads and Pavements: H. J. Haddan, 
London. (J. Salvat, Morceau, France). (2d.)—Sand, tar, ana 
pebbles are mixed together and applied in,a‘hot state over concrete, 
or blocks may be made in moulds. (November 23, 1881). 


6119.* Comb Cleaner: H. J. Haddan, London. 
(1. Uurich, Leipzig, Saxony), (24.)—A series of metal strips are 
introduced between the teeth of the comb. (November 28, 1881). 


5120. Made-up Scarves and Neckties: A. Lemay. 


Veloci s: W. T. Eades, Birmingham. 
Figs.)—Relates to the construction of the pedals, brake, 
(November 23, 1881). 


: R. S. and E. and R. Collinge, 
(24.]}—The object is a more simple construc- 
(November 23, 


London. [(2d.)-—The spike is so fixed to a stiffener of card and 
metal as not to work loose or damage the shirt, (November 23, 
1881), 


5122. Manufacture of Iron and Steel: J. C. Brom- 
field, Brighton. (6¢ 3 Figs.)—Coa! and iron ore are ground 
to a powder, and alumina is added with calcium oxide, or car- 
bonate of lime. The mixture is combined with the mucilage 
extracted from seaweed, and then hydraulic cement is added to it. 
The materials thus prepared are made into blocks or bricks 
































under pressure and dried ; then are packed,in the retort A and 
coked by a fire in the furnace B. The gas which is generated is 
passed through a hydraulic main K and then burnt under the 
retort, It is claimed that by this process the whole of the sulphur 
and phosphorus is eliminated. If the iron be omitted the bricks 
when coked are suitable for fuel. (November 23, 1881). 


5123. Vacuum Brakes: J. A. F. Aspinall, Inchi- 
core, Dublin. (8d. 11 Figs.)—This invention is for improve- 
ments on former Patents 4521 of 1878, and 633 of 1879, and refers 
to valves for regulating the flow of air in vacuum brakes for the 
purpose of regulating the application and release of the brakes 
the first being a valve to be actuated by the engine driver, and 
the second two constructions of automatic directing valves. The 
figure illustrates the engine driver's valve. D! isa pipe communi- 
cating with the ejector; G', F' are train pipes; these are closed 





by two flap valves B, B' actuated by the wedge piece E, con- 
nected by a oy passing through a flexible diaphragm to the 
handle G. is a flap valve ing to the at phere, The 
directing valves are the same as that described in Specification 
633 of 1879, except that ball valves are substituted for the upper 
flap valves. (November 23, 1881). 


5124* Tip Vans or Wagons: E. Hora, London. 
(2d.)—-Various methods of tipping are shortly described, as for 
example by hinge joints and wheel work. (November 23, 1881). 


5126.* Hermetical Voltaic Pile: R. H. Brandon, 
Paris. (C.. A. Nystrom, Paris), (4d. 2 Figs.)}—The wet con- 
ductor is surrounded by an impermeable substance that adapts 
itself hermetically to the metallic discs between which the con- 
ductor is placed. (November 23, 1881), 


5128* Heel Portions of Boots and Shoes: W. 
Reid, Bristol. (2d.)—The heel is built up inside instead of out- 
side, (November 24, 1881). 

5129. Umbrellas, &c.: R.H. Brandon, Paris. 
(J. P. @Aragon, Paris). (6d. 13 Figs.}—Consists in the peculiar 
construction of the top notches, runners, and ribs. (November 24, 
1881). 


5130.* Optical Instrument: R. F. Woodford, 
Norwood, Surrey. (24.)—Is designed to demonstrate the 
crossing of the optic nerves of the eyes. (November 24, 1881). 


5132.* Temples for Weavers’ Looms: W. R. 
e, London. (La Société de Tassigny}Fréres et Cie,, Rheims, 
France), (8d. 15 Figs.}—To maintain the fabric in the loom at 
its proper width it is caused to 8 Over two rollers with an 
adherence which is regulated by the pressure of a third roller. 
(November 24, 1881). 


5133.* Printin 





Cross-Stitch Embroidery Pat- 
terns upon Various Materials, &c.: A. J. Boult, 
London. (J. Méssmer, Vienna). (2d,)—This is done by type 
which is set up to form the pattern. (November 24, 1881). 


5134. Apparatus for 5; ning Wool, &c.: W.T. 
Emmott, Manchester. (/. Appenteller, Mulhouse, Germany). 
(6d. 8 Figs.}—These improvements have for object the regulation 
of the motion of the apparatus described in Patent 319 of 1880, 
(November 24, 1881). 
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6135. Spinning Machinery: F. Ripley and T.H. 
Brigg, Bradford. [6d. 6 Figs.j—According to this invention 
a. and the spindle are each driven with a differential velo- 
city, and it is stated that the drag may be regulated as desired by 
means of the relative speeds of the two. Gis the wharve of the 
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rpindle and J that of the flyer, each driven from a separate tin 
cylinder. The legs of the flyer are connected by the rod K, which 
serves the purpose of a twirl. The traverse is obtained by raising 
and lowering the spindle which is driven by a feather key, The 
specification illustrates a ring and traveller frame on the same 
principle, (November 24, 1881). 


5136.* Stays or Corsets: D. Davies. London. 
(24.}—The side ribs are strengthened by the addition of steel 
strips. (November 24, 1881). 


5138.* Tramcars, &c.: H. Betteley, London. [27.) 
—Springs help to start the car. Refers also to an arrangement of 
doors and seats, (November 24, 1881). 


5140. Telephonic and Telegraphic Signalling 
Apparatus: A.C. Brown and H. A.Saunders, Lon- 
don. [6d 4 Figs.)}—These improvements are chiefly applicable 
where it is desired to connect any one of a series of stations con- 
nected by a line wire exclusively with any other of the station«. 
for which purpose use is made of an instrument with a graduated 
series of resistances which the operator may insert in the line 
circuit to vary its resistance. The instrument is provided with 
an electro-magnet and with blocking parts. (November 24, 
1881). 

5141. Apparatus for Hatching Eggs by Artificial 
Heat, &c.: C. E. Hearson, London. [6d¢. 2 Figs.j— 
The incubator is heated by a liquid whose boiling point is 107 deg. 
Fabr., its expansion and contraction operating a damper and 
governing the supply of heat. (November 24, 1881). 


5142. Apparatus for Warming and Heating: L. 
A. Groth, Londoa. (C. Ostiund, Stockholm). (6d. 5 Figs.)— 
Oil passing through tubes is converted by the heat from a spirit 
lamp into combustible vapour, which is used as fuel. (November 24, 
1881). 


6144. Employing Explosive Substances for 
Blasting Rock, &c.: E. Edwards, London. (Z. Wicker- 
sheimer and L, Pech, Carcasonne, France). (6d. 5 Figs.)—Blasting 
chambers are formed by breaking away the lower part of the 
division between two drilled holes by means of an explosive. 
(November 24, 1881). 


5145. Manufacture of Artificial Parchment, 
&c.: C. Weygang, London. (2¢.)—Unsized paper is satu- 
rated with glue, size, or gelatine, and when dry p!aced in a solution 
of bichromate of potash and alum. (November 24, 1881). 


6147.* Oil Lamps, &c.: J. Darling, Glasgow. ([2¢.) 
—A prong is mounted so as to raise the wick. (November 25, 
1881). 


5148. Perambulators, &c: T. Steen, Ripley, 
Derbyshire. (6d. 9% Figs.)—There isa locking apparatus for 
one or both of the carrying wheels. (November 25, 1881). 


5151. Solitaires. &c.: A. B. Furlong, London. 
(2¢,}—In two parts which lock together. (November 25, 1881). 


5152. Bobbins, Tubes, &c., used in Textile Ma- 
chinery: J. H. and L. Wilson, Todmorden, Lanc. 
(6d. 14 Figs }—Consists of additions to Patent 1772 of 1881 
(November 25, 1881), 


5153. Slipways: J. Thompson, Newcastle-on- 
Tyne. and G. Cooper, Penarth. [6¢. 4 Figs.)—Relates 
to an arrangement of slipways,in which a main cradle with the 
ship upon it is hauled up to a desired distance and connected to an 
auxiliary cradle running upon ways at a greater inclination, and 
the main and auxiliary cradle being then hauled up together the 
ship or vessel is lifted off the main cradle and rests upon the 
auxiliary cradle. (November 25, 1881). 


5154. Manufacture of Stoppers for Bottles, &c.: 
H. Barrett, Westminster. [td 11 Figs.)—Refers to screw 
stoppers moulded from a plastic material, (November 25, 1881). 


5155. Manufacture of Mineral White Sub- 
stances Suitable for Dressing and Facing Paper, 
&c.: T. H. Cobley, Dunstable, Beds. [4d.)—Sulphate of 
magnesia is decomposed by means of hydrate of lime, or sulphate 
of lime is precipated from a solution of chloride of calcium treated 
with a solution of sulphate of magnesia. (November 25, 1881). 


5156. Rotary Engines: A. Brossard, Paris. 
(6d. 7 Figs.)—The piston consists of a blade or palette G@ mounted 








on the shaft C, and of a small cylinder H enclosing the shaft and 


covers, In the end B' of the main cylinder are two passages 
which admit to the interior of the central shaft, and thence to the 
small cylinder (Fig. 2). Supposing it is desired to drive the 
engine in the direction of the arrow (Fig. 2), and the piston is in 
mid position as shown, steam is admitted through the pipe J into 
the passage e in the central shaft, whence it passes into the 
space M in rear of the blade G. ‘‘ The interior of the cylinder H 
acts as the abutment, and the blade is moved forward beyond the 
inlet g of the main cylinder by the pressure of the steam in M.” 
As the blade G moves rotary motion is communicated to the 
cylinder H, and its external periphery makes a steam-tight joint 
between the inlet and exhaust ports, which are, for the time being, 
open. As the 1otary motion continues, the blade G wiil be 
gradually projected through the cylinder A, and the steam will 
act ona gradually increasing area until the blade has arrived at 
half stroke, when the surface will commence to diminish. “The 
entrance and exit of steam to the cylinder H is continuous so long 
as the engine is working, and there is consequently always the 
same surface area of the blade G being acted upon.” The steam 
valve D is a hollow plug which is oscillated by a bell-crank and 
bevel gear. (November 25, 1881). 


5157.* Tool for Hooping Bales or Boxes: J. 
McClure, Belfast. (2¢.)—This is a gripping appliance which 
by means of a handle exerts a pull on the ends of the hoops. 
(November 25, 1881). 


5158. Apparatus for Indicating the Condition of 
the Wares being Burned during the Firing of 
Kilns Used in the Manufacture of Pottery, &c.: A. 
Turner, Worcester. {[6¢. 4 Figsj—A piece of unburnt 
clay is placed at the end of a tube which is in the furnace, and con- 
tracts as the burning proceeds, such contraction being indicated by 
any suitable means. (November 25, 1881), 


5160. Coal-Cutting Machinery: J. R. Bower. 
J.F. A, Pflaum,and J.T. Tannett, Leeds. (6d. 4 Figs, 
—Electro-magnets and an armature impart motion to a lever 
carrying cutters, (November 25, 1881). 


5161. Manufacture of Ribbed Hose and Socks: 
W. Raven, Leicester. [(4¢, 2 Figs.J—Inorder to facilitate 
a fresh set of work an extra course is made, from which is sus- 
pended a weight by means of a row of hooks. The extra course is 
afterwards removed. (November 25,1881). 


5162. Ventilating Buildings. &c.: F. Lonholdt, 
Frankfort-on-the-Maine,Germany. [6d. 25)F igs.j— 
Ventilation shafts provided with cowls are heated by metal heating 
chambers fitted with gas burners. (November 25, 1881). 


5164. Appliance for Lawn Tennis Poles: E. 
Haskell, London. [i¢. 4 Figs.)}—The object is to exert an 
additional strain on the net, and this is done by a ratchet winder 
fixed to one of the poles. (November 26, 1881. 


5165. Dislodging the Germs from Wheat, &c.: 
T. H. D. Voss, London. [é6¢. 9 Figs,)—The grains are 
passed between annularly ridged and grooved rollers whereby 
they are opened longitudinally along their creases or germ lines. 
(November 26, 1881). 


5168.* Screw Buttons for Articles of Apparel: 
E. A. Brydges, Berlin. (2. Fischer, Stuttgart, Germany). [2d.} 
aa button proper acts asa nut to a screw clamp. (November 26, 

Sl). 


5172. Water-Closets for Ships: C. Pieper, Berlin, 
R. Henneberg and A. Herzburg, Berlin), (6d. 6 Figs.}—Refers to 
means for closing the discharge pipe, flushing the basin to dis- 
charge its contents into the sea, and for operating the various parts, 
(November 26 1881). 


5173. Rotary Engines: W. A. Barlow, London, 
(J. Ritz, and A, Nebele, Gmiind, Germany). (6d. 8 Figs.jJ—The 
novelty consists in arrangements of parts. (November 26, 1881). 


5174. Machinery Employed in Washing, Scour- 
ing, and Dyeing Fabrics: L. Webster, Dewsbury, 
Yorks. ([4¢. 1 Fig.J—Consists in so arranging the nipping 
rollers that the fabric is nipped three times during one traverse 
through the machine, also in the employment of a trough instead 
< a cistern to contain the scouring or dyeing liquor. (November 26, 

881). 


5175. Apparatus for Recording the Speed and 
& 


in~ 


Duration of Stoppages of Rotating Shafts &c.: D. 
Young, London. [6d. 3 Figs.)—Is chiefly applicable to the 
axles of tramcars and railway carriages, and consists of a governor 
operated by the shaft whose speed is to be recorded giving a to- 
and-fro motion over a sheet of paper to a pencil by means of levers 
and connexions in such manner that the travel of the pencil is 
greater than that of the sleeve upon the governor spindle, The 
paper is graduated vertically to represent revolutions and hori- 
zontally for periods of time. (November 26, 1881). 


5176* Steam Bollers: J. Harrison, Jarrow-on- 
Tyne, Durham. (24.)—The furnace flues are made curved or 
arched in longitudinal section, being of larger diameter at the 
centre than at the ends. (November 26, 1881). 


5177.* Reproducing Views, &c., in Photo-Litho- 
graphy or Photo- graphy: B. C. Le Moussu, 
Westminster. ([2¢.)—Photography is employed in combina- 
tion with the photo-embossed tint process described in Patent 3570 
of 1881. (November 26, 1881). 


5178. Gas Motor Engines: J. Shaw, Liversedge, 
Yorks, (6d. 10 Figsj—The special feature is the use of a 
separate combustion chamber D in combination with air and gas 
supply pipes and passages so arranged as to deliver the combustibie 
mixture to the upper part of the said chamber. The lower part of 
the chamber is in communicati »n with the working cylinder B.a 
foot valve being interposed between the two to prevent the entry 











of products of combustion into the chamber, The air is admitted 
by the pipe E, and the gas by a pipe which delivers into the air 
pipe. K isthe exhaust pipe, its outer end being controlled by a 
circular revolving valve driven from the crankshaft. The admis- 
sion of gas by the pipe F is likewise regulated bya revolving 
valve, The ignition is effected by the valve a;which is of cylindrica! 
form and has a reciprocating motion. (November 26, 1881). 


5179.* Rendering Harmless Firedamp and other 
Explosive Gases: D. R. Jenkins and G. Treharne, 
Aberavon, Glamorgan, (2d.)—By means of the flame of a 
safety lamp acting on a fumigant, the surrounding atmosphere is 
so affected as to prevent spontaneous ignition. (November 28, 





vlade, The ends of this cylinder run in grooves in the cylinder 


1881). 


5180. Machines for Washing, &c.: T. 
chester. (6d. 8 Figs.}—Are fitted with a LH hay pment 
wise of the rotating washing vessel, and with a clamp-down lid. 
Below the partition are openings for the water to pass. Churns 
may be made on the same principle. (Novercber 28, 1881). 


5182.* Boilers: W. Mather, Newark-on-Trent. C. 
Cousins, Lincoln, and H. Wurr, aay 
pocket is hung from the crown of the firebox. The firebars are 
made with a concave upper surface, (November 28, 1881). 

5185. Electric Lamps: E. G. Brewer, London. 
(A. G. Waterhouse, New York, U.S.A.) (1s. 33 Figs.) —Fig. lis an 
elevation of the regulating mechanism of the lamp; Fig, 2 is a 
plan ; Fig. 3 is separate view of the clutch, which is of the Brash 
type. Bis the carbon-holder; it passes between the two horizontal 
magnets E, H, of which E is in the shunt circuit and H in the are 
circuit. The magnet E has pole-pieces G outside of the carrying 
brackets D; the core of the magnet H is carried in pivote I, and 
is free to rotate about its axis. It has pole-pieces K which extend 
towards G. The power of the magnet Bis normally so great that 
by induction it can overcome the polarity of E, which is op 
to it, and the two sets of pole-pieces are mutually attracted. 
the arc lengthens, however, this preponderance is lessened, and 
the pieces K fall, and in so doing actuate the feed mechanism. 
As shown in the drawings this consists of a clip or clamp through 
which the holder passes freely when it is nearly borizontel, but 
which grips the holder when it is raised into an inclined attitude, 
To render the bite more certain the clip carries a number of steel 
plates, each of which is perforated to obtain a separate hold. 
Fig. 4 shows a modification of the controlling magnet, in which 
one movable pole-piece only is employed ; it is supported in pivots, 
of which one is carried in a bracket S of non-magnetic material. 
Fig. 5 is a second modification. A is a cylinder of iron upon which 
the main circuit coils are wound, and which is provided with pole- 
pieces at B. C is an iron core pivotted on its longitudinal axis, and 
wound with shunt circuit coils, It has polar extensions D. 


























5 
th 











_ 
_ 























a 


When no current is passing, the poles D are held away 
from the poles B by suitable devices, but when the circuit is 
complete the action is similar to that already described with 
reference to Fig. 1. A shunting appliance is provided which cuts 
the lamp out of circuit if the current cease and cuts the arc out of 
circuit if the fine coils cease toact. Thespring R (Fig. 1) is con- 
nected to the negative binding post, and its free end is controlled 
by the link O. If it be greatly depressed it forms a direct con- 
nexion between the two terminals 1 and 2, while if it be raised 
beyond a certain point it forms a short circuit from the end of the 
main coil to the post 2. The next part of the invention consists of 
a novel combination with a carbon-holding rod, fed by gravity or by 
other means, of two controlling clutches so arranged that the rod is 
at all times positively engaged by one or other of them, to the end 
that over-feeding may be prevented. In practice two clutches are 
provided, both operated by the controlling magnet, and one 
arranged so as to clamp and tend to liftthe carbon rod when 
the strength of the magnet increases, while the other is set to 
engage with the rod, and by a connexion with suitable retard- 
ing mechanism to retard its downward movement whenever the 
magnet releases the first clutch. The specification illustrates 
three apparatus for carrying out the invention. In the first two 
the retarding apparatus is a dash-pot, and in the third a fly. 
To enable two sets of carbons to be used in the same lamp, it is 
proposed to support the two clutches, which with the 
Be} te carbon-holders at opposite ends of a lever pivotted at one 
side of its centre, and itself supported and moved upwards and 
downwards bodily by the regulating electro-magnet. In the opera- 
tion of this device, the clutch whose end is supported by the longer 
end of the lever, will overbalance the clutch at the shorter end of 
the lever, raising it and with it the carbon rodso as to keep the 
electrodes separated. The clutch at the longer end works in the 
usual way. Should the acting carbon rod stick, its weight wiil be 
taken off the lever, and then the opposite carbon-holder will tilt the 
lever, and its clutch will be put in operation. Next the invention 
refers to devices to be employed in place of a clamp for allowing 
a retarded feed of the carbon-supporting rod or carrier in the act 
of feeding. Many forms of apparatus are illustrated. They are 
(1) two forms of verge escapement; (7) balance escapement ; (3) 
escapement and dash-pot; (4) verge wheel and pallet; (5) escape- 
ment and paddle; (6) ball governor: (7) a variable pendulum. 
Lastly, the improvements consist in new forms of carbon clamps. 
The first is tightened by a wedge. In the second two jaws are 
nipped to the pencil by a screw; the third is provided with devices to 
prevent the carbon-holding rod from turning about its axis, but at 
the same time to allow it to move bodily in any direction so as to 
permit the attached carbon to be brought into proper alignment 
with the opposite carbon, There are twenty-six claims. (No- 
vember 28, 1881). 


5190. tus for Securing Knobs or Handles 
to Spindles: G. London. (6d. 6 .}—Consist 
in the use of a bayonet joint between the knob and an auxiliary 


collar, which fastening is secured by a detent or locking device. 
(November 28, 1881), 


5191* Heating Appliances: A. Cc. Henderson, 
London. (C. G. A. Masson-Roigneau, Paris). [2d.]—Refers toa 
stove for burning coke, but it is not clear what the novelty is, 
(November 28, 1881). 

5192. Manufacture of Gun Barrels, &c.: W. C. 
Stiff, Birmingham. [4d.)—the chief feature is the twisting 
of the ingot or bar whilst in a hot or cold state, and then rolling or 
hammering it. It is stated that by these means the particles of 
metal are caused to lie in various directions. (November 28, 1881.) 
5194.* Pen for Fountain Holders: F. Wirth, 
Frankfort-on-the-Maine,Germany. (£. Spindler, Chem- 
nitz, Germany). (2d.)—The inner surface of the pen, except the 
point, is coated with a glutinous substance. (November 28, 1881) 


5195.* Gas Regulators and Burners: J. Ungar 





4 : ’ 
London. (24.]- Perforated tale discs are placed in the supply 
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pipe, and are pressed towards and contract the passage to the 
burner upon excess of pressure. (November 28, 1881) 


5200. Self-Pegulating Gas Burners: W. Snel- 
grove, Melksham, Wilts. [‘d. 5 Figs.)—The passage of 
gas is regulated by means of a suspended disc which opens or 
partially closes the orifice leading to the burner, according to the 
pressure. (November 28, 1881). 


5204. Stop Cocks or Safety Taps: C. Stuart» 
Fenny Stratford, Bucks. [4¢. 3 Figs.)|—The valve is held 
down by & spring adjusted to the pressure required. (November 29, 
1881). 


5205. Drilling Apparatus, &c.: C. Stuart, Fenny 
Stratford. Bucks. (4¢. | /ig.}—Consists in providing the 
part of the machine above the drill socket with an outer protecting 
casing. (November 29, 1831). 

5208. Stoppering Jars,&c.: H. Mardon. Bristol. 
(6a. 9 Figs.)—Spring catches fitted in the stem of the stopper 
eng® ge on a square shoulder inside the neck of the jar, &c. (No- 
vember 29, 1881). 


5209. Coating the Surface of Tin Plate. &c.: A. 
N. Hopkins, Birmingham. [(¢. 2 /igs.)—This is effected 
by elastic rollers previous to stoving. (November 29, 1831). 


5215. Manufacture of Horse Nails: J.A.Huggett, 
London. [4d. 6 Figs.j—A bar of the section represented by 
two nails laid point to point is first slit along the centre and the 
nails punched out of the two parts, (November 29, 1881), } 


5217. Machinery Applicable to Cranes, Hoists, 
&c., to obtain Intermittent Auxillary Motion: 
W. Clarke, Gateshesd.on-Tyne. [td 2 Figs.)—A 
second barrel loose on its shaft is connected to the ordinary wind- 
ing barrel, by a series of wheels or clutches of different number of 
teeth so as to revolve intermittently in a determined ratio to it, 
(November 29, 1881). 


5218. Spinning, Twisting, and Drawing Fibrous 
Substances: F.W. Fox, Windhill, Yorks. (4¢. 4 fivs.) 
—Consists in the combination of a stationary ring rai) fitted with 
a ring and traveller, and a metal cap placed upon the upper end of 
a non-rotating spindle. (November 29, 1881). 


5219. Nippers: F. J. Cheesbrough, London. 
(7. G. Hall, Brookiyn, U.S.A.) [6d. 3 Figs.)—Relates to improve- 
ments on Patent 3772 of 1878, They comprise a recess and lip in 
each jaw to hold the reacting spring and a connexion between the 
handles, (November 29, 1881). 


5223. Ornamented Fabrics. &c.: G. Pitt, Sutton. 
Surrey. (fabric Ornamenting and Manufacturing Company, New 
York, U.S.A.) |6d. 7 Figs.)—Dry pigments prepared by forming 
a pasty mixture of pulverised starch, talc, and acid are deposited 
on an adhesive ground, which is afterwards subjected to pressure. 
(November 29, 1881), 


5226. Joining Branch to Main Conducting Wires 
for Electrical Purposes, &c.: A. W. Brewtnall, | 
London. [6¢.)—The coupling consists of two parts, a hook- 
shaped jaw to receive the main wire or cable cand a holee inter- 
secting the jaw for the insertion of the branch wire, which is 











| 
| 
} 
| 
} ressed into good contact with the main lead by the screw d, 
Fig. 2 shows a coupling in which the branch wire is insulated, the 
connexion toit being made by the fusible wire A, which is melted 
if the current exceed a determined amount. (November 29, 1881). 


5234. Fire Alarms, &cC.: W. T. Braham, Man- 
chester. (64. 10 Figs.)}—Upon the occurrence of a fire a float 
placed in mercury is carried upwards by the expansion of the 
latter and releases an alarm apparatus. (November 30, 1881). 


5245. Ships’ Propellers, &c.: C.D. Abel, London. 
(J. A. Andrée, Esens, Germany). (8d 17 Figs.)—Fiat blades are 
pivotted on pins so as to be capable of turning to an angle of about 
45 deg. on each side of the propeller axis, the pressure of the water 
causing them to always assume a position for propelling in one 
and the same direction. (November 30, 1881). 


5252. Clothes Dryer: H. J. Haddan, London. 
‘6d, 7 Figs.1—A telescopic standard is provided with a series of 
arms which fold up. (December 1, 1881). 


5271. Purification of Precipitated Copper: F. | 
Claudet, London. {4d} The separation of arsenica! com- 
pounds from precipitated copper is effected by submitting it to the | 
satan of a solution of caustic or carbonated alkali. (December 2, | 
1881). 


5280. Fusible Plugs for Steam Boilers: H. J.| 
Harman, Manchester. [6¢. 10 Figs.}—The main feature | 
is the use of metallic or mineral packing above or below the fusible 
alloy. (December 2, 1881). 


5289. Steam Generators: W. Lloyd Wise, Lon- 
don. (G. H. Babcock, Plainfield, N.J., 8S. Wilcor,and N. W. Pratt, 
Brooklyn, N.Y, and BE. H. Bennett, Bayonne, NJ., U.S.A.) [8d 
17 Figs.|—E is the furnace, which is situatedin a large firebox 
surrounded ateach side and at the two ends by water legs, such 
as B D, and is crossed bya set of inclined water tubes. The gases 
rise vertically from the fire, turn downwards over the partition G!, 





| way, the Committee says: ‘“‘If a vessel leaving the 


| Orient, cross the Isthmus at Tehuantepec, her voyage will 
| be 1250 miles shorter in distance than if she crossed at 


and then rising under the partition Il‘ escape to the uptake round 
the tapered end of the steam separating drum A. Itis intended 
that several such boilers should be arranged side by side so that 

















both surfaces of the vertical water legs may be utilised. (De- 
cember 3, 1881), 

5315. Fixing or Securing Window Glass: W. 
Clark, London. (7. Janner, Osage, Nebraska, U.S.A.) [4d. 
2 Figs.)—Strips of rabtber are placed upon the edges of the 
glass and screwed or nailed to the sash. (December 5, 1881) 


5337. Clip or Holder for Facilitating the Carry- 
ing of Parcels Tied with String: R. Burgess Lon- 
don. (6d. 15 Figs.]—Consists of a strip of thin sheet metal in 
the form of a bow in elevation, and of a trough in cross section 

December 6, 1881 


5498. Spring Packing for Pistons, &c.: W. Lock- 
wood, Sheffield. [é¢. 8 figs }—Is continuous of meta! so 
bent as to present the form of a number of straight horizontal top 
and bottom parts united by veriical S parts. (December 15, 
1881). 


5586. Manufacture of Colouring Matters: F. 
Wirth, Frankfort-on-the-Maine, Germany. (£ 
Oehler, Offenbach-on-the-Maine). (2d.)—Has reference to the pro- 
duction of sulpho acids by the treatment of rosanaline or its 
derivatives, or other similar bases with the anhydride or chlorhy- 
drine of ethionic acid. (December 21, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





FOREIGN AND COLONIAL NOTES. 

Captain Eads and his Ship Railway.—Captain Eads 
has scored a success in connexion with bis ship railway 
scheme. The Senate Committce on Commerce has reported 
favourably a Bill incorporating the Interoceanic Ship Rail- 
way Company. The report states that the question as to the 
practicability of the great undertaking is overwhelmingly 
decided in the affirmative by the testimony and indorsement 
of the most eminent engineers and naval architects in the 
world. Regarding the route and advantages of the rail- 


mouth of the Mississippi, bonnd for California or the 


Nicaragua, and 2200 miles shorter than if she crossed at 
Panama. Ifa versel leaving New York bound for the same 
destination cross the Isthmus of Tehuantepec, her voyage 
will be 750 miles shorter than if she went by Nicaragu, 
and 1250 miles shorter than if she went by Panama. 
Inasmuch as this large saving of distance chicfly affects 
only the commerce of the United States and that of Mexico, 
and not the commerce of Europe, it must be at once apparent 
that the location of a transit-way at Tehuantepec is of vital 
importance to the commercial interests of the United 
States.” 

French Railway Signalling.—The permissive block 
system has hitherto prevailed on most French lines, and 
where the absolute block was in use the signalling instru- 
ments adopted were those of Tyer and Kegnault, which 
merely inform the signalmen of the approach of trains, 
leaving it to them to block the line and communicate with 
the drivers of other trains. The French Minister of Public 
Works now requires that the absolute block system, with 
automatic signalling apparatus, should be as soon as 
possible established on all double lines. He recommends 
the electric semaphores of Lartigue, Tesse, or Prud’homme, 
laying great stress upon the absolutely automatic working 
of the signals, and on their standing against all trains in 
case of a failure of current. Single lines are all to be fur- 
nished with electric bells, and the Leopolder apparatus is 
particularly recommended, as it can be used for giving 
danger signals or for announcing trains automatically. 





Victorian and New South Welsh Railways.—The Vic- 
torian and New South Welsh Ministers of Railways have 
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agreed upon the following conditions under which the 
temporary and permanent bridges over the Murray at 
Albury, and the approaches to connect the New South 
Wales and Victorian Railways, are to be constructed : 
1. Rails on 5 ft. 3 in. gauge to be 66]b. per yard. 2. Rails 
on 4ft. 8$in. gauge to be 66Ib. per yard. 3. Victorian 
Government to be at the cost of all work on the Victorian 
side paying half the cost of the temporary and permanent 
bridges. 4. The New South Wales Government to be at 
the cost of all work on the New South Wales side, paying 
half the cost of the temporary and permanent bridg:s. 
5. Permanent bridges to be erected by the New South 
Wales Government, Victoria paying half the cost. 6. A tem- 
porary bridge to be erected one chain east of iron bridge 
by the Victorian Government, each paying half of the esti- 
mated cost (2000/.), length 300ft. 7. Connexion as expe- 
ditiously as possible. 8. All New South Wales passengers 
and goods trains to run on to Wodonga station, and the 
cost of transferring all goods and passengers to be paid by 
Victoria. 9. All Victorian passenger and goods trains to run 
to Albury station, and the cost of transferring all goods and 
passengers to be paid by NewSouth Wales. 10. the How- 
long bridge be allowed to stand over for further considera- 
tion. The necessary works will be proceeded with imme- 
diately, and Mr. Bent has already called for tenders for the 
extension of the Victorian line from Wodonga to the 
Murray. It is confidently expected that, with the excep- 
tion of a change of carriage, an unbroken journey between 
Melbourne and Sydney will be effected in seven months. 


A Great French Canal Project.—A gigantic scheme for 
connecting the Rhone and the Loire by a canal to be cut 
through the country below Lyons, has been brought for- 
ward for public consideration. The proposed route pre- 
sents such difficulties that hydraulic lifts and other mecha- 
nical resources must be resorted to. The boldest suggestion 
seems to have been borrowed from Captain Eads. It is 
proposed to carry the boats up two long inclines by means 
of railways. To prevent injury to the boats from their 
own cargoes, they are to be kept floating in iron cisterns 
filled with water, the cisterns themselves resting on the 
railway tracks, and they are to be helped up the ascents 
by the gravity of barges coming in the opposite direction. 

Electric Lighting on the French Coast.—It is stated 
that the electric lighting of the entire French coast and 
the improvement of the coast signals form the object of a 
measure to be shortly submitted to the Chamber of Depu- 
ties by tke Commission of Maritime Ports. France was 
the first country to successfully apply electric lighting to 
maritime purposes, the electric light having been employed 
for lighthouses near Havre as far back as 1875. Now that 
such progress has been made with the new system, it is 
thought that the time has arrived for its general use on the 
French coast. Forty two lighthouses are at once to be 
provided with electric lights, and also with steam trumpets 
for fog signals. The cost of these improvements is esti- 
mated at about 320,000/., and the annual cost of keeping 
them in working ordcr will be 12,0001. 


A Dry Dock for Merico.—Commander Jiminez, of the 
Mexican navy, arrived in New Haven (U. S.) recently 
since to inspect the construction of a large dry dock ata 
Fairhaven shipyard, which is in progress under a con- 
tract, for 250,000 dols., with the Mexican Government. 
This dock will require 360,000 ft. of yellow pine and 
25,000 lb. of yellow metal sheathing. The contract re- 
quires its completion Juve 1, and it will then be towed to 
Campeachy, on the Gulf of Mexico. A marine railway 
in sections with three engines, and other machinery, are 
also contracted for by the same Government for a part of 
the Pacific coast. 

Telegraphy at the Antipodes.—Telegraphic communica- 
tion with Gabo Island was suspended by the New South 
Wales Government in June, 1881, on the ground that the 
expense of maintaining the line was too great, and a pro- 
position was made to establish a telegraph station at Green 
Cape, where a lighthouse is now being erected. A good 
deal of correspondence bas since passed between the Go- 
vernments of New South Wales and Victoria on the sub- 
ject, and a communication from the Postmaster-General 
of New South Wales has been received, stating that the 
whole question has been reconsidered, and that it has been 
decided to restore communication with Gabo Island, on 
condition that the Victorian Government contributes to 
the expense. 


American Shipbuilding.—The principal American iron 
shipbuilding yards are all fully occupied, insomuch that 
some of them cannot for the present accept further con- 
tracts. At Chester, Mr. Roach employs about 1800 men, 
and has seven or eight vessels on the stocks. Messrs. 
Cramp and Sons have five or six vessels in progress. At 
Wilmington, Delaware, the same activity prevails. The 
Harlan and Hollingsworth Company employ about 1500 
men, and are about laying three more keels, including one 
for a steamer of 4000 tons, and the Pusey and Jones Com- 
pany have six steel and iron steamers under way for South 
America. Any of these firms can put up a ship ready for 
launching in four months. 
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